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PREFACE. 


The  vast  number  of  facts  and  observations,  by  which  the  recent 
progress  of  scientific  and  practical  medicine  has  been  marked,  is  dif- 
fusely recorded  in  the  Transactions  of  learned  societies,  in  journals,  in 
monographs,  and  in  systematic  treatises.  With  progress  so  rapid,  and 
information  so  diffused,  it  is  extremely  difficult  alike  for  the  practitioner, 
the  teacher,  and  the  student  to  keep  pace.  It  was  the  perception  of 
this  difficulty  which  induced  the  Editor,  when  invited  to  undertake  the 
production  of  a  new  Medical  Dictionary,  to  engage  in  a  task  which, 
he  was  fully  conscious,  must  be  one  of  great  labour  and  of  great 
responsibility.  He  felt,  however,  that  he  would  be  rendering  useful 
service  to  his  Profession  if  he  could  bring  together  the  latest  and  most 
complete  information  in  a  form  which  would  allow  of  ready  and  easy 
reference.  Accordingly,  he  invited  the  co-operation  of  certain  of  his 
colleagues  and  professional  friends,  both  in  this  country  and  abroad ; 
and  evidence  of  the  readiness  with  which  this  invitation  has  been 
accepted,  is  afforded  by  the  list  of  contributors.  Each  contributor 
volunteered  or  was  invited  to  write  on  a  subject  with  which  he  was 
specially  familiar.  The  present  work,  which  is  the  result  of  these 
combined  efforts,  may  therefore  be  regarded  not  only  as  a  dictionary, 
but  also  as  a  treatise  on  systematic  medicine,  in  which  the  articles  on 
the  more  important  subjects  constitute  monographs  in  themselves, 
whilst  definitions  and  descriptions  of  matters  having  less  claim  to 
extended  notice  are  given  as  fully  as  is  required.  Thus  an  endeavour 
has  been  made  to  supply,  in  a  clear,  condensed,  and  readily  accessible 
form,  all  the  information  that  is  at  present  available  for  the  use  of  the 
practitioner  of  medicine. 

As  indicated  on  the  title-page,  the  work  is  primarily  a  dictionary 
of  Medicine,  in  which  the  several  diseases  are  fully  discussed  in 
alphabetical  order.    The  description  of  each  includes  an  account  of  its 
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aetiology  and  anatomical  characters ;  its  symptoms,  course,  duration, 
and  terminations ;  its  diagnosis,  prognosis,  and,  lastly,  its  treatment. 
General  Pathology  comprehends  articles  on  the  origin,  characters,  and 
nature  of  disease,  and  the  many  considerations  which  these  topics 
suggest.  General  Therapeutics  will  be  found  to  include  articles  on  the 
several  classes  of  remedies — medicinal  or  otherwise — which  are  avail- 
able for  the  purpose  of  treatment ;  on  the  modes  of  action  of  such 
remedies ;  and  on  the  methods  of  their  use.  The  articles  devoted  to 
the  subject  of  Hygiene  will  be  found  to  treat  of  the  causes  of  disease,  of 
its  prevention,  of  the  agencies  and  laws  affecting  public  health,  of  the 
means  of  preserving  the  health  of  the  individual,  of  the  construction 
and  management  of  hospitals,  and  of  the  nursing  the  sick.  Lastly, 
the  diseases  peculiar  to  Women  and  Children  are  discussed  under  their 
respective  headings,  both  in  aggregate  and  in  detail. 

It  may  be  well  to  explain  that,  although  it  has  been  found  neces- 
sary to  include  some  notice  of  diseases  which  fall  more  generally  under 
the  care  of  the  surgeon,  the  work  does  not  pretend  to  be  a  dictionary 
of  Surgery ;  and  also  that,  although  certain  drugs  are  enumerated  in 
discussing  subjects  of  general  therapeutics,  and  of  poisons  and  their 
actions,  there  has  been  no  intention  to  invade  the  domain  of  Materia 
Medica. 

It  is  right  to  observe  that  all  the  articles  have  been  edited  and 
revised  with  great  care,  so  as  to  ensure  a  completeness  and  unity  in 
the  work,  which  it  is  not  always  possible  to  obtain  in  books  composed 
by  a  number  of  writers. 

The  Editor  desires  also  to  state  that,  although  the  work  has  occu- 
pied several  years  in  preparation,  arrangements  were  made  with  the 
printers  which  have  enabled  him  to  revise  every  article  which  required 
revision,  up  to  the  time  of  going  to  press.  Further,  by  the  addition  of 
an  Appendix  it  has  been  possible  to  incorporate  the  latest  contributions 
to  medical  knowledge. 

Having  thus  set  forth  the  aims  and  objects  of  his  undertaking,  and 
how  far  they  have  been  carried  out,  the  Editor  has  the  great  satis- 
faction of  offering  his  thanks  to  his  friends  and  colleagues,  for  the 
valuable  assistance  which  he  has  received  from  them.  He  is  fully 
conscious  of  the  trouble  which  must  often  have  been  necessary  in  order 


PREFACE. 


vii 


to  condense  extended  knowledge  of  a  familiar  subject  within  the 
limited  space  which  the  nature  of  this  work  could  afford. 

The  Editor  has  further  the  pleasing  duty  of  offering  his  special 
thanks  to  Dr.  Frederick  T.  Eoberts  and  to  Dr.  J.  Mitchell  Bruce, 
who  from  the  first  have  been  his  Assistant-editors  and  fellow-labourers. 
Without  the  help  which  they  have  afforded  him,  it  would  have  been 
impossible  for  him  to  have  fulfilled  the  duties  which  he  undertook. 
He  is  well  aware  of  the  time  and  labour  which  their  assistance  has 
involved  ;  and  he  appreciates  most  fully  the  marked  ability  by  which  it 
has  been  characterised. 

The  Editor  cannot  conclude  without  a  reference  to  some  of  those 
who  were  his  friends  and  colleagues  when  this  work  was  commenced,, 
but  who  have  since  been  taken  away  by  death.  He  would  specially 
mention  the  names  of  Edmund  Parkes,  Charles  Murchison,  George 
Callender,  Thomas  Bevill  Peacock,  John  Eose  Cormack,  Lockhart 
Clarke,  Tilbury  Fox,  Thomas  Hayden,  Harry  Leach,  Alexander 
Silver.  The  loss  of  these  eminent  men,  many  of  them  dear  and 
valued  friends,  and  all  of  them  taken  too  soon  from  their  unfinished 
labours,  is  to  him  a  source  of  personal  sorrow.  The  articles  written  by 
them  for  these  pages  were  in  most  instances  their  last  contributions  to 
medical  literature,  and  will  be  valued  accordingly. 


Londos  :  September  1882, 
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DIOTIONAEY  OF  MEDICINE. 


A 

ABDOMEN,  Diseases  of  the.  —  Before 
entering  upon  the  study  of  the  particular 
diseases  which  are  liable  to  be  met  with  in  con- 
nexion with  each  of  the  principal  regions  of  the 
body,  it  is  expedient  to  regard  them  from  a  ge- 
neral point  of  view,  as  such  a  course  helps  mate- 
rially in  clearing  the  way  for  their  clinical 
investigation.  This  general  survey  is  particularly 
advantageous  in  the  case  of  abdominal  diseases, 
which  are  necessarily  very  numerous  and  varied, 
both  as  regards  the  structure  affected  and  the  na- 
ture of  the  morbid  change  they  present ;  they  are 
consequently  difficult  to  recognise  with  certainty 
in  many  instances,  and  are  occasionally  involved 
in  much  obscurity. 

Excluding  a  few  peculiar  affections,  the  dis- 
eases of  the  abdomen  may  be  arranged  under  the 
following  groups : — 

I.  Diseases  of  the  anterior  abdominal  walls. 

II.  Diseases  of  the  peritoneum  and  its  folds. 

III.  Diseases  of  the  organs  contained  within 
the  abdominal  cavity,  namely  : —  1,  Stomach  and 
Intestines;  2,  Hepatic  organs,  including  the  liver, 
gall-bladder,  and  gall-ducts ;  3,  Spleen  ;  4,  Pan- 
creas; 5,  Supra-renal  capsules  ;  6,  Urinary  appa- 
ratus, viz.,  the  kidneys  and  their  ducts,  and  the 
bladder;  7,  Female  generative  organs,  including 
the  uterus  and  its  broad  ligament,  the  Fallopian 
tubes,  and  the  ovaries  ;  8,  Absorbent  glands. 

IV.  Diseases  of  the  abdominal  vessels,  espe- 
cially the  aorta  and  the  iliac  arteries. 

V.  Diseases  of  the  sympathetic  or  other  nerves 
contained  within  the  abdomen. 

VI.  Diseases  originating  in  connexion  with  the 
cellular  tissue,  such  as  inflammation  or  abscess. 

VII.  Diseases  springing  from  the  posterior 
bourdary  of  the  abdomen;  from  the  pelvis  or  the 
structures  lining  it;  or  from  the  diaphragm, 
and  invading  the  abdominal  cavity. 

VIII.  Diseases  encroaching  upon  the  abdomen 
from  other  parts,  especially  from  the  thorax. 

It  must  be  borne  in  mind  that  the  groups  of 
diseases  above-mentioned  may  be  presented  in  va- 
rious combinations,  two  or  more  structures  being 
not  uncommonly  implicated  at  the  same  time. 

The  spocial  nature  and  mode  of  origin  of  the 
diseases  thus  summarised  will  be  discussed  under 


their  appropriate  headings,  but  a  few  general 
observations  on  this  subject  may  prove  service- 
able. Several  of  the  abdominal  organs  are 
very  liable  to  so-called  functional  disorders, 
being  much  exposed  to  the  repeated  action  of 
various  disturbing  influences,  and  these  disorders 
often  give  rise  to  prominent  and  troublesome 
symptoms,  which  are  urgently  complained  of  by 
the  patient.  Definite  organic  diseases  are  also 
of  common  occurrence,  many  of  them  being  of  a 
very  serious  character.  Some  of  the  organs 
contained  within  the  abdomen  are  subject  to 
malposition  or  displacement,  as  well  as  to 
malformations,  these  being  either  congenital  or 
acquired  ;  while  the  hollow  viscera  may  be  the 
seat  of  obstruction  or  accumulations  of  different 
kinds  ;  and  each  of  these  conditions  may  become 
clinically  important. 

Abdominal  lesions  are  frequently  purely  local 
in  their  origin,  but  several  of  them  are  but 
local  manifestations  of  some  general  condition, 
being  either  associated  with  certain  acute  febrile 
diseases,  e.g.,  typhoid  fever  ;  or  with  some  consti- 
tutional cachexia,  such  as  cancer.  Again,  symp- 
toms connected  with  the  abdomen  may  depend 
upon  disease  in  some  remote  part  of  the  body,  or 
some  of  its  organs  may  become  the  seat  of  morbid 
changes  as  a  consequence  of  disease  in  other 
structures.  For  instance,  vomiting  is  frequently 
associated  with  cerebral  disorders ;  while  affections 
of  the  heart  are  liable  to  lead  to  troublesome 
symptoms,  as  well  as  to  serious  lesions  in  con- 
nexion with  many  of  the  abdominal  viscera. 
Lastly,  a  morbid  condition  of  one  organ  within 
the  abdomen  may  be  the  direct  means  of  originat- 
ing secondary  mischief  in  other  structures. 

Clinical  Investigation.—  The  clinical  exami- 
nation of  cases  in  which  the  symptoms  point  to 
the  abdomen  as  the  seat  of  mischief  should 
always  be  conducted  with  particular  care  and 
thoroughness,  as  well  as  in  a  systematic  manner, 
otherwise  serious  mistakes  are  liable  to  be  made, 
It  is  also  very  desirable  to  avoid  forming  any  de 
finite  conclusion  as  to  the  nature  of  the  complaint 
hastily  or  on  insufficient  data,  but  rather  to  wait 
and  observe  the  course  of  events  in  any  doubtful 
case,  repeating  the  investigation  from  time  to 
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time,  when  any  obscurity  which  may  exist  will 
often  be  cleared  away.  The  past  and  family  his- 
tory of  the  patient,  with  the  course  and  progress 
of  the  symptoms,  are  often  of  material  assistance 
in  diagnosis,  and  demand  due  attention  in  every 
instance.  The  chief  clinical  phenomena  which 
may  be  associated  with  abdominal  affections,  and 
with  reference  to  which  it  is  requisite  to  inquire, 
may  be  thus  indicated.  First,  there  are  usually 
symptoms  directly  connected  with  the  structure 
implicated,  such  as  pain  and  other  morbid  sen- 
sations, disorders  of  secretory  or  other  functions, 
or  excited  action.  Secondly,  several  of  the 
organs  mutually  affect  each  other,  either  from 
being  anatomically  or  physiologically  related,  or 
from  a  morbid  condition  of  one  part  causing 
pressure  upon  or  irritation  of  some  neighbouring 
structure.  In  this  way  numerous  symptoms  are 
liable  to  arise,  sometimes  in  remote  parts,  and 
often  of  material  significance.  Thirdly,  sympa- 
thetic or  reflex  phenomena  in  connexion  with 
organs  in  other  regions  of  the  body  are  frequently 
excited  by  many  abdominal  disorders,  such  as 
palpitation  of  the  heart,  convulsions,  and  other 
nervous  disturbances.  Fourthly,  the  general 
system  often  suffers  seriously,  and  in  various 
ways.  For  instance,  pyrexia  may  be  excited ;  the 
blood  may  become  impoverished  or  impregnated 
with  noxious  materials ;  or  more  or  less  general 
wasting  and  debility  may  be  induced.  Where  an 
abdominal  disease  is  but  a  local  manifestation  of 
some  constitutional  condition,  it  commonly  ag- 
gravates materially  the  general  symptoms ;  while 
in  connexion  with  lesions  of  certain  of  the  ab- 
dominal viscera  these  general  symptoms  consti- 
tute in  many  cases  the  most  prominent  clinical 
features.  Fifthly,  morbid  conditions  within  the 
abdomen  not  unfrequently  interfere  directly  with 
the  diaphragm  and  the  thoracic  organs ;  occa- 
sionally also  they  invade  upon  the  chest,  or 
actually  make  their  way  into  this  cavity  through 
the  diaphragm.  In  rare  instances  morbid  pro- 
ducts, such  as  pus,  may  find  their  way  to  distant 
parts  of  the  body.  In  these  different  ways  a 
variety  of  symptoms  may  be  caused,  sometimes 
of  a  curious  nature  and  difficult  to  explain. 
Lastly,  abdominal  diseases  are  frequently  at- 
tended with  abnormal  physical  or  objective 
signs,  which  are  revealed  on  physical  examina- 
tion, and  these  are  of  such  importance  that  they 
demand  separate  consideration. 

Physical  Examination.  —  The  neglect  of 
submitting  patients  to  a  satisfactory  physical 
examination  is  a  frequent  source  of  error  in 
diagnosis  in.  cases  of  abdominal  disease,  and 
there  ought  to  be  no  hesitation  or  delay  in 
resorting  to  this  method  of  clinical  investigation 
whenever  it  seems  called  for.  The  precise 
course  to  bo  pursued  must  vary  according  to  cir- 
cumstances, buttho  following  outline  will  serve  to 
indicate  the  plan  of  procedure  ordinarily  required. 

First,  there  are  cortain  modes  of  examination 
which  are  appliod  to  the  abdomen  extornally, 
including  Inspection;  Palpation  or  Manipula- 
tion ;  Mensuration  or  Measurement ;  Percussion  ; 
and  Auscultation  (see  Physical  Examina- 
tion). Of  those,  inspection,  palpation,  and 
percussion  are  by  far  the  most  important,  and 
have,  in  the  large  majority  of  cases,  to  bo  relied 
upon   for  the  information  required.     In  ex- 


ceptional instances  Succussion  or  shaking  the 
patient  proves  serviceable,  by  bringing  out  cer- 
tain sensations  or  sounds.  In  order  to  carry 
out  these  methods  properly,  it  is  necessary  to 
expose  the  abdomen  sufficiently,  due  regard 
being  paid  to  decency  in  the  examination  of 
females  ;  to  place  the  patient  in  a  suitable  posi- 
tion ;  and  to  see  that  the  muscles  of  the  abdo- 
minal walls  are  duly  relaxed.  The  best  posi- 
tion usually  is  for  the  patient  to  lie  on  the 
back,  in  a  half-reclining  attitude,  with  the  head 
and  shoulders  well  raised,  and  the  thighs  and 
knees  more  or  less  flexed.  This  posture  serves 
to  relax  the  abdominal  muscles,  which  may  be 
further  aided  by  taking  off  the  patient's  atten- 
tion by  conversation  or  in  other  ways,  as  well  as 
by  directing  him  to  breathe  deeply.  The  posi- 
tion, however,  has  often  to  be  varied  in  the 
investigation  of  particular  cases,  and  much 
information  is  frequently  gained  by  noticing  the 
effects  of  altering  the  posture. 

The  objective  conditions  which  may  be  revealed 
by  the  modes  of  examination  thus  far  con- 
sidered are  as  follows : — 1.  The  state  of  thf 
superficial  structures.  2.  The  size  and  shape  oi 
the  abdomen,  generally  and  locally,  as  indi- 
cating an  alteration  in  the  volume  of  the  ordinary 
contents  of  the  abdomen,  or  the  presence  of 
some  new  or  fresh  element,  such  as  dropsical 
fluid  or  a  tumour.  3.  The  characters  of  the 
abdominal  respiratory  movements  ;  and  the  pre- 
sence of  any  unusual  sensations  during  the 
act  of  breathing,  such  as  friction-fremitus.  4. 
The  sensations  experienced  on  palpation  and 
percussion  over  the  abdomen,  either  as  a  whole, 
or  in  any  particular  part  of  it,  such  as  its 
mobility,  degree  of  resistance,  regularity,  con- 
sistence, &c. ;  as  well  as  the  presence  of  cer- 
tain peculiar  sensations,  e.g.,  fluctuation,  or 
hydatid-fremitus.  5.  The  presence  and  cha- 
racters of  any  pulsation.  6.  The  occurrence  of 
abnormal  movements  within  the  abdomen,  as 
those  of  a  foetus.  7.  The  sounds  elicited,  gene- 
rally and  locally,  on  percussion.  8.  The  pre- 
sence of  certain  sounds  within  the  abdomen, 
heard  on  auscultation,  such  as  friction-sounds, 
murmurs  connected  with  aneurism  or  due  to 
pressure  on  an  artery ;  or  murmurs  and  sounds 
associated  with  the  pregnant  uterus. 

Secondly,  it  not  uncommonly  happens  that 
special  modes  of  examination  have  to  be  applied 
to  particular  organs  within  the  abdomen,  in 
order  to  arrive  at  a  diagnosis  with  any  cer- 
tainty. And  hero  it  may  be  remarked  that  it  is 
highly  important  in  all, cases  to  see  that  no 
accumulation  of  faeces  exists  within  the  bowels, 
and  that  the  bladder  is  properly  emptied,  other- 
wise very  serious  mistakes  are  liable  to  be  made. 
Purgatives  and  enemata  are  needed  in  order  to 
remove  any  faecal  collection.  The  urine  should 
also  be  properly  tested  in  every  instance;  and 
much  information  may  often  be  gained  in  the  in- 
vestigation of  affections  of  the  alimeniary  canal, 
from  a  personal  inspection  or  more  complete 
examination  of  faeces  or  vomited  matters.  The 
abdominal  organs  to  which  special  modes  of 
examination  are  chiefly  applicable  are  the 
femiile  generative  organs,  which  are  investigated 
porvaginam  (sec  Womb,  Diseases  of);  the  bladder, 
by  means  of  the  catheter,  the  sound,  and  other 
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surgical  instruments  ;  the  stomach,  by  the  use  of 
the  stomach-pump,  probang,  &c. ;  and  the  in- 
testines, by  examining  with  the  finger,  hand,  or 
surgical  instruments  per  rectum,  or  by  injecting 
water  or  air  through  the  anus  into  the  bowels. 
The  ordinary  modes  of  examination  already  men- 
tioned may  afford  assistance  when  employed  along 
with  some  of  the  special  methods  just  indicated. 

Thirdly,  occasionally  it  is  requisite  to  hare 
Tecourse  to  exceptional  modes  of  investigation, 
such  as  the  use  of  the  exploring  trochar  or  aspi- 
rator; or  to  the  administration  of  chloroform. 
The  latter  may  afford  direct  information  in 
certain  abdominal  conditions,  and  it  may  also 
materially  assist  in  carrying  out  other  methods 
of  exploration. 

The  abnormal  conditions  discoverable  by 
physical  examination  may  involve  the  entire 
abdomen,  giving  rise,  for  instance,  to  general 
enlargement  or  retraction ;  or  they  may  be 
limited  to  some  particular  region,  e.g.,  enlarged 
organs,  tumours,  or  abscesses.  This  part  of  the 
body  has  been  artificially  divided  by  anatomists 
into  regions,  and  the  seat  of  any  local  morbid 
condition  can  thus  be  defined  and  described. 
The  diseases  peculiar  to  the  several  regions  will 
be  considered  under  their  respective  headings. 

Frederick  T.  Eobeets. 

ABDOMINAL  ANEURISM  includes 
aneurism  of  the  aorta,  and  of  any  of  its  branches 
within  the  abdomen. 

Aneurism  of  the  Abdominal  Aorta  is  essen- 
tially a  disease  of  middle  age.  Of  fifty-nine  cases 
collected  by  Dr.  Crisp,  thirty-three  were  under 
the  age  of  forty.  It  is  more  common  in  the  male 
than  in  the  female  sex  in  the  proportion  of 
about  8:1;  and  is  usually  traceable  to  strain,  or 
to  a  blow  upon  the  abdomen  or  back.  The  aneu- 
rism is  most  frequently  located  in  that  portion 
of  the  vessel  included  between  the  aortic  open- 
ing in  the  diaphragm  and  the  origin  of  the 
superior  mesenteric  artery.  In  this  situation  the 
tumour  is  deeply  seated ;  liable  to  tension  from 
the  crura  of  the  diaphragm  ;  and  likely  to  involve 
the  great  splanchnic  nerves,  the  semilunar  gan- 
glia, and  the  solar  plexus.  Hence  the  occasional 
difficulty  of  diagnosis ;  and  the  frequency  of 
boring  pain  in  the  back  from  erosion  of  the 
vertebra,  and  of  paroxysms  of  radiating  pain  in 
the  abdominal  viscera  from  stretching  of  the 
adjacent  nerves.  When  situated  lower  down  in 
the  course  of  the  aorta,  the  disease  is  less 
obscure,  and  the  symptoms  are  less  urgent. 
Aneurism  of  the  abdominal  aorta  is  usually  of 
the  false  variety ;  and,  as  contrasted  with  thoracic 
aneurism,  it  is  less  often  associated  with  extensive 
atheroma  of  the  aorta,  and  with  fatty  or  other 
structural  disease  of  the  heart.  The  symptoms 
referable  to  excentric  pressure  are  also  fewer, 
and,  with  the  oxception  of  pain,  are  less  urgent. 

Symptoms  and  Sions. — Of  the  symptoms,  pain 
is  the  most  characteristic  and  the  most  urgent ; 
it  is  of  two  kinds,  which  are  not,  however,  neces- 
sarily associated.  In  its  usual  form  the  pain  of 
abdominal  aneurism  is  essentially  neuralgic ;  it  is 
intermittent  and  paroxysmal, — radiating  through 
the  abdomen,  back,  pelvis,  and  base  of  the  thorax, 
and  not  unfrequently  into  either  groin  or  tosticle. 
The  accession  is  sudden,  and  usually  attributable 
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to  some  definite  cause  of  vascular  excitement.  The 
duration  extends  over  a  period  varying  from  one 
to  three  hours,  rarely  longer;  and  the  cessation  is 
equally  abrupt,  leaving  the  patient  in  a  state  of 
exhaustion,  but  quite  free  from  actual  suffering. 
The  second  kind  of  pain  referred  to  is  continuous 
and  boring;  fixed  at  a  particular  point  of  the 
vertebral  column  ;  aggravated  by  pressure  at  this 
point,  by  active  movement  or  stamping,  and  by- 
gen  tly  turning  the  patient  half  round  upon  his 
axis  in  the  standing  posture ;  but  relieved  by 
anti-recumbency  or  leaning  forward.  Pain  so 
characterised  is  pathognomonic  of  erosion  of  the 
vertebra?.  Pressure  of  an  aneurism  may  affect 
the  functions  of  several  organs  within  the  abdo- 
men. Thus  jaundice  may  result  from  pressure 
upon  the  hepatic  or  common  biliary  duct :  it  is, 
however,  more  frequently  due  to  an  aneurism  of 
the  hepatic  or  of  the  superior  mesenteric  artery. 
Interference  with  the  urinary  secretion,  and  the 
consequences  thereof,  from  pressure  upon  the 
renal  vessels ;  dysphagia  from  pressure  upon 
the  oesophagus  ;  vomiting  from  obstruction  of  the 
pylorus;  displacement  of  the  liver  forwards,  or 
of  the  heart  upwards — though  rare  symptoms 
— may  be  likewise  due  to  the  same  cause.  The 
radial  pulse  is  not  often  affected.  Symptoms  of 
constitutional  irritation  and  impaired  nutrition 
are  rarely  exhibited,  and  appear  only  at  the  ter- 
mination of  protracted  and  painful  cases,  asso- 
sociated  with  great  suffering  and  want  of  sleep. 

The  physical  signs  are  those  discoverable  by 
palpation,  percussion,  and  auscultation.  The 
tumour  usually  projects  to  the  left  of  the  mesial 
line,  and  tends  to  descend  ;  it  is  smooth  and 
elastic ;  communicating  to  the  hand  alternate 
movements  of  lifting  and  expansion  with  increas- 
ing tension,  and  of  subsidence  with  relaxation. 
The  pulsation  is  all  but  invariably  single,  and 
synchronous  with  the  radial  pulse  ;  it  is  limited 
to  the  tumour,  and  occasionally  accompanied  by 
thrill.  Pressure  upon  the  aorta  below  the  tumour 
will  increase  the  force  of  impulse,  diminish  or 
abolish  the  thrill,  and  arrest  the  collapse.  In  a 
few  recorded  examples  the  tumour  was  hard  and 
uneven  on  the  surface,  and  non-expansile ;  and 
in  a  still  smaller  number  no  pulsation  was  per- 
ceptible, the  aperture  of  communication  with  the 
artery  having  been  blocked,  or  the  vessel  com- 
pressed on  the  proximal  side  by  the  growth  of 
the  aneurism  itself.  Owing  to  the  position  of 
the  hollow  viscera  in  front,  and  the  mass  of 
lumbar  muscles  behind,  the  evidence  from  percus- 
sion is  less  conclusive  in  regard  to  abdominal 
than  thoracic  aneurism.  If,  however,  the  ab- 
dominal muscles  be  relaxed,  and  the  stomach 
and  bowels  free  from  flatus,  absolute  dulness  to 
the  extent  of  the  tumour  may  be  detected.  A 
sound,  single  or  double,  as  distinguished  from 
murmar,  is  rarely  heard  in  front  in  connexion 
with  abdominal  aneurism  ;  whereas  the  existence 
of  sound  without  murmur,  and  usually  double, 
at  a  point  of  the  posterior  wall  of  the  abdomen 
corresponding  to  the  tumour,  is  the  rule,  and, 
when  detected,  is  of  the  utmost  diagnostic  value. 
Murmur  in  tho_  recumbent  posture  is  rarely 
absent  in  front;  it  is  single,  blowing,  prolonged, 
post-systolic,  and  not  transmitted  into  the  vessel 
beyond.  It  may,  however,  oe  musical,  or  it 
may  present  both  these  characters,  but  at  dif- 
m  2 
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ferent  points  of  the  tumour;  in  one  instance  it 
was  of  a  buzzing  quality.  Should  the  aneu- 
rism have  taken  an  exclusively  backward  course, 
which  is  the  exception,  a  single  murmur,  not 
audible  in  front,  may  be  heard  in  the  back.  In 
a  few  recorded  cases  a  double  murmur  has  been 
heard  over  the  aneurism  in  front.  In  the  erect 
posture  the  murmur  is  usually  suspended ;  but 
in  a  few  published  cases  it  was  audible  in  both 
the  erect  and  the  recumbent  posture,  and  in  one 
at  least  in  the  erect  posture  only.  These  peculiari- 
ties depend  upon  the  various  conditions  of  the  sac, 
its  orifice,  and  its  contents.  A  small  aneurism 
engaging  the  posterior  wall  of  the  vessel  only, 
and  eroding  the  vertebrae,  may  be  latent  as  to 
physical  signs,  though  attended  with  severe 
fixed  pain  in  the  back. 

Diagnosis. — The  diagnosis  of  abdominal  aneu- 
rism has  reference  mainly  to  its  physical  signs. 
Strong  pulsation  of  the  aorta,  simulating  that 
of  aneurism,  may  exist  in  connexion  with  hys- 
teria, uterine  or  intestinal  irritation,  dyspep- 
sia, or  copious  haemorrhage.  But  in  all  these 
cases,  irrespectively  of  the  positive  and  specific 
evidence  presented  by  each,  throbbing  exists 
throughout  the  aorta,  and  is  propagated  into  the 
main  arteries  of  the  lower  limbs,  whereas  it  is 
localised  in  aneurism  ;  and  a  careful  exploration 
of  the  aorta,  if  necessary  under  the  influence  of 
chloroform,  -will  show  that  its  dimensions  are 
at  all  points  normal.  In  these  cases,  too, 
although  a  murmur  may  be  produced  by  strong 
pressure  with  the  stethoscope,  it  does  not  exist 
when  pressure  is  withdrawn.  A  cancerous  or 
other  tumour  pressing  upon  the  aorta  may  like- 
wise produce  murmur,  and  may  exhibit  pulsation 
communicated  from  the  aorta ;  but  in  most  cases 
both  these  phenomena  are  promptly  arrested  by 
placing  the  body  in  the  prone  position ;  the 
tumour,  in  that  position,  gravitating  from  the 
vessel.  The  fixed  local  pain  in  the  back,  aggra- 
vated by  pressure  and  motion,  may  be  simulated 
by  spinal  rheumatism  ;  and  the  paroxysmal  vis- 
ceral pain  by  biliary  colic.  The  differential 
diagnosis  must  rest  upon  the  specific  evidence 
in  each  case,  and  upon  the  absence  of  the  signs 
of  aneurism. 

Aneurism  of  the  Branches  of  the  Ab- 
dominal Aorta. — The  branches  most  liable 
to  aneurism  are  the  common  iliacs  and  their 
divisions;  the  coeliac  axis  and  its  branches; 
the  renal  and  the  superior  mesenteric.  A7iciaism 
of  the  Iliac  Arteries  belongs  to  the  domain  of  sur- 
gery, and  will  not  be  further  referred  to  here. 
Aneurism  of  the  Catliac  Axis  and  of  its  branches  of 
division,  and  of  the  Superior  Mesenteric  Artery, 
are,  in  addition  to  the  ordinary  signs,  equally 
characterized  by  mobility ;  and  the  first  two 
varieties  by  jaundice,  haemateiuesis,  and  melsena, 
from  pressure.  Renal  aneurism  may  cause  ob- 
struction in  the  kidney  or  rem»l  colic  by  pressure 
on  the  structures  in  the  hilua. 

Duration  and  Terminations.— The  duration 
of  life  in  cases  of  abdominal  aneurism  has,  in 
tno  writer's  experience,  varied  from  fifteen  days  to 
oleven  years.  Death  occurs  usually  (1)  by  rup- 
ture of  the  sac  into  (a)  the  retro-peritoneal 
tissue  ;  (6)  the  cavity  of  the  peritoneum  ;  (c)  the 
left  pleura  or  lung ;  (d)  the  intestinal  canal ;  (c) 
the  inferior  cava  ;  (J)  the  psoas  muscle  ;  (g)  the 
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pelvis  of  the  kidney  ;  (A)  the  spinal  canal ,  or 
(i)  the  ureter,  biliary  passages,  or  oesophagus ; 
and  ir.  the  order  of  relative  frequency  just  given : 
or  (2  )  by  exhaustion  or  syncope.  The  duration 
of  life  after  the  rupture  of  the  aneurism  ha* 
ranged  from  a  few  minutes  to  several  weeks.  A 
consecutive  false  aneurism  of  the  retro-perito- 
neum'is  speoially  characterised  by  feeble  puis, t- 
tion  of  the  tumour,  and  diminished  or  arrested  cir- 
culation in  the  femoral  artery  of  one  of  both  sides. 

Treatment. — The  Curative  treatment  of  abdo- 
minal aneurism  may  be  considered  under  three 
heads — Mechanical,  Postural  and  Dietetic,  and 
Medicinal.  Mechanical  treatment  consists  in 
pressure  applied  to  the  aorta  on  the  proximal  side 
of  the  sac,  or  simultaneously  on  its  proximal  and 
distal  sides,  by  means  of  tourniquets,  so  aR  com- 
pletely to  stop  the  circulation.  The  bowels  should 
be  first  well  moved  and  freed  from  flatus;  and 
during  the  continuance  of  pressure  the  patient 
should  be  kept  under  the  influence  of  chloroform 
or  ether.  Five  cases,  if  not  more,  in  which  a  cure 
was  effected  by  these  means  have  been  reported. 
The  object  sought  to  be  attained  being  that  of 
effecting  rapid  coagulation  in  the  sac,  the  period 
during  which  pressure  needs  to  be  continued  in 
these  cases  varies  from  three  quarters  of  an  hour 
to  ten  hours  and  a  half.  Where  space  for  the 
application  of  proximal  pressure  does  not  exist, 
distal  pressure  alone  may  be  tried.  Under  all 
circumstances,  pressure  must  be  used  with  cir 
cumspection,  as  inflammation  of  the  peritoneum 
or  of  the  bowels  may  result  from  it. 

Bellingham  introduced  the  plan  of  treatment 
by  posture  and  restricted  diet.  Under  this  plan 
perfect  repose  of  mind  and  body  is,  as  far  as 
practicable,  to  be  maintained ;  the  bowels  being 
kept  moderately  free,  and  the  dietary  restricted 
to  10  oz.  of  solids  and  6  oz.  of  liquids  daily. 
According  to  the  method  of  Mr.  Tufnell,  which 
is  based  upon  the  same  principle,  but  is  more 
rigid,  the  patient  is  strictly  confined  to  the 
horizontal  posture  for  a  period  varying  from 
eight  to  thirteen  weeks,  as  determined  by  the 
effect  upon  the  aneurism,  movement  in  bed 
being  effected  with  caution  ;  whilst,  by  a  special 
arrangement,  the  bowels  and  the  bladder  may 
be  evacuated  without  disturbance  of  the  body. 
For  breakfast,  2  oz.  of  while  bread  and  butter, 
with  2  oz.  of  cocoa  or  milk,  are  allowed ;  for 
dinner,  3  oz.  of  meat,  with  3  oz.  of  potatoes 
or  bread,  and  4  oz.  of  water  or  claret ;  and  for 
supper,  2  oz.  of  bread  and  butter,  and  2  oz. 
of  milk  or  tea.  The  total  amount  in  the  twenty- 
four  hours  would  be,  solids  10  oz.,  liquids  8  oz. 
This  system  might  be  in  some  degree  relaxed 
if  the  patient  prove  restive.  Mild  laxatives 
and  opiates  as  required  are  the  only  medicines 
used.  Ten  cases  of  the  successful  treatment  of 
aortic  aneurism  by  this  method  have  been  re- 
ported by  Mr.  Tufnell.  Abdominal  aneurism 
was  solidified  in  two  instances,  after  treatment 
extending  over  thirty-seven  and  twenty-one  days 
respectively. 

Of  the  various  medicinal  agents  used  with  a 
view  to  favouring  or  effecting  a  deposit  of 
laminated  fibrin  in  the  sac,  acetate  of  lead, 
iodide  of  potassium,  aconite,  and  ergotin  (hypo- 
dermicnlly).  alone  claim  attention.  Iodide  of 
potassium  may  bo  given  witb  advantage  in  doses- 
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of  10  to  20  grs.  thrice  daily,  with  a  view  to 
reducing  vascular  tension,  and  thereby  relieving 
pain  and  promoting  deposition  in  the  sac,  whilst 
perfect  rest  in  the  recumbent  posture  and  a  re- 
stricted dietary  are  observed.  The  latter  are, 
however,  the  more  important  factors  in  the 
treatment.  Dr.  G.  W.  Balfour  has  reported 
several  cases  successfully  treated  by  means  of 
iodide  of  potassium ;  and  recently  an  example 
of  a  similar  kind  has  been  published  by  Dr. 
Dyce  Duckworth.  Dr.  Grimshaw  has  lately 
had  an  example  of  cure  mainly  through  the  use 
of  aconite.  At  the  same  time  the  allowance  of 
liquids  must  be  reduced  to  the  lowest  possible 
standard,  whilst  excretion  is  promoted.  Alco- 
holic stimulants  may  be  given  in  small  quantity 
and  at  long  intervals,  if  the  pulse  exhibit 
debility  and  the  patient  complain  of  a  sen- 
sation of  sinking ;  otherwise  they  should  be 
prohibited. 

The  Palliative  treatment  as  applied  to  Ab- 
dominal Aneurism  will  be  found  described  in 
the  article  Aorta,  Diseases  of  (Aneurism).  The 
application  of  a  few  leeches,  followed  by  a 
warm  poultice,  is  very  efficacious  in  relieving 
pain.  The  hypodermic  use  of  morphia  is  still 
more  rapidly  effective.         Thomas  Hatdbn. 

ABDOMINAL  TYPHUS.  —  A  synonym 
for  Typhoid  Fever.    See  Typhoid  Fevee. 

ABDOMINAL  "WALLS,  Diseases  of. 
But  little  more  will  be  needed  in  this  ar- 
ticle than  to  give  a  brief  outline  of  the  nature 
of  the  affections  to  which  the  abdominal  walls 
are  liable,  as  most  of  these  are  but  local  forms 
of  diseases  which  are  fully  described  in  other 
parts  of  this  work.  The  parietal  peritoneum  will 
be  excluded  from  consideration,  as  its  morbid 
conditions  are  treated  of  separately. 

1.  Superficial  Affections.  —  a.  The  skin 
covering  the  abdomen  may  be  the  seat  of  various 
eruptions.  The  rash  of  typhoid  fever  is  chiefly 
observed  over  this  region.  6.  When  the  abdo- 
men is  greatly  enlarged,  its  cutaneous  covering 
becomes  stretched  and  thinned,  often  presenting 
a  shining  appearance  :  this  may  even  give  way, 
so  that  it  exhibits  superficial  cracks  or  fissures. 
If  it  has  been  distended  for  a  considerable  time 
or  on  several  occasions,  as  after  repeated  preg- 
nancies, the  skin  becomes  impaired  inits  structure, 
and  is  oftpn  the  seat  of  permanent  white  lines  or 
furrows — linece  albicantes.  In  this  connection  al- 
lusion may  be  made  to  the  umbilicus,  which,  in 
certain  forms  of  distension  of  the  abdomen,  may 
become  pouched  out,  everted,  or  actually  obliter- 
ated, c.  The  veins  of  the  skin  frequently  become 
enlarged  and  tortuous,  when  the  return  of  the 
blood  which  is  normally  conveyed  through  them 
is  in  any  way  impeded.  The  particular  vessels 
which  are  distended  will  necessarily  depend 
upon  the  seat  of  the  obstruction,  d.  The  cu- 
taneous sensibility  over  the  abdomen  is  some- 
times materially  altered.  In  certain  nervous 
diseases  it  may  become  more  or  less  impaired 
or  lost ;  but  the  most  important  deviation  is  a 
marked  increase  of  sensibility — hyperesthesia — 
which  is  occasionally  observed  in  hysterical 
females,  and  which  may  simulate  more  serious 
affections,  particularly  peritonitis,  especially  if  it 
is  accompanied  with  symptoms  of  much  depres- 


sion. This  condition  is  characterised  by  ex- 
treme superficial  sensibility  or  tenderness  of  the 
abdomen,  the  slightest  touch  being  resented ;  but 
if  the  patient's  attention  can  be  taken  off, 
and  deep  pressure  be  then  made,  this  is  borne 
with  little  or  no  indication  of  distress.  The 
aspect  of  the  patient,  the  presence  of  other 
symptoms  indicative  of  hysteria,  and  the  ab- 
sence of  pyrexia,  usually  serve  to  distinguish 
this  affection  from  others  of  a  graver  nature. 
The  surface  of  the  abdomen  may  also  be  af- 
fected with  neuralgia,  -which  is  sometimes  very 
severe. 

2.  Subcutaneous  Accumulations. — a.  The 
chief  morbid  condition  coming  UDder  this  head  is 
azdema  or  dropsy  of  the  subcutaneous  tissue. 
This  generally  follows  anasarca  of  the  legs,  and 
may  be  associated  with  ascites.  The  fluid  tends 
to  collect  especially  in  the  lower  part  of  the  ab- 
dominal walls  and  towards  the  flanks.  The  skin 
often  presents  a  white  pasty  aspect ;  the  abdo- 
men maybe  more  or  less  enlarged  ;  the  umbilicus 
appears  depressed  and  sunken,  if  the  oedema  ex- 
tends up  to  this  level ;  the  superficial  structures 
pit  on  pressure,  and  yield  the  peculiar  sensa- 
tion of  dropsical  tissues ;  and  the  percussion 
note  is  frequently  muffled,  b.  The  abdominal 
subcutaneous  tissue  is,  in  many  persons,  the  seat 
of  an  abundant  collection  of  fat,  which  may  be 
important  from  its  causing  general  enlarge- 
ment, and  simulating  or  obscuring  other  more 
serious  morbid  conditions  which  enlarge  the 
abdomen. 

3.  Affections  of  the  Muscles  and  Aponeu- 
roses.— a.  The  abdominal  walls  may  be  the  seat 
of  muscular  rheumatism,  which  is  particular!/ 
likely  to  follow  undue  straining,  such  as  thaJ 
caused  by  violent  coughing  or  vomiting.  It  is 
characterised  by  pain,  sometimes  severe,  evidently 
located  in  the  muscular  and  tendinous  structures, 
accompanied  with  much  soreness  aud  tenderness. 
The  affected  parts  are  kept  as  much  at  rest  as  pos- 
sible, and  any  action  which  disturbs  them  materi- 
ally aggravates  the  pain,  b.  As  the  result  of  violent 
strain,  the  muscular  or  aponeurotic  tissues  maybe 
more  or  less  torn  or  ruptured.  As  a  consequence 
a  protrusion  of  some  internal  structure  may  take 
place,  forming  a  hernia,  c.  The  abdominal  mus- 
cles are  liable  to  be  the  seat  of  spasmodic  con- 
tractions, cramp,  or  rigidity.  These  are  not  un- 
commonly excited  in  sympathy  with  gravo  dis- 
turbance of  the  alimentary  canal,  as  in  cholera. 
In  certain  painful  internal  affections  also  some  of 
the  abdominal  muscles  are  occasionally  kept  in  a 
state  of  more  or  less  rigid  tension,  as  if  they  were 
involuntarily  contracted  in  order  to  protect  the 
diseased  parts  underneath  from  injury.  The 
spasmodic  contractions  in  tetanus  not  unfre- 
quently  cause  great  suffering  over  the  abdomen. 
d.  On  the  other  hand,  the  abdominal  muscles 
are  occasionally  paralysed,  as  the  result  of  centric 
nervous  disease.  The  movements  of  respiratiou 
are  then  altered  in  character;  while  the  expulsive 
acts  in  which  the  abdominal  muscles  naturally 
take  part  are  much  intorferod  with. 

4.  Relaxed  Abdominal  Walls.— All  the 
structures  forming  the  walls  of  the  abdomen  are 
often  in  a  relaxed  and  flabby  state,  yielding  to 
any  pressure  from  within,  so  that  the  abdomen 
becomes  enlarged  and  prominent,  especially  if. 
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as  is  frequently  the  case,  this  condition  is  as- 
sociated with  much  flatulence.  It  materially 
weakens  the  act  of  defaecation,  and  promotes 
constipation. 

5.  Inflammation  and  Abscess. — Local  inflam- 
mation may  be  set  up  in  any  of  the  abdominal 
structures,  and  this  may  terminate  in  suppura- 
tion and  the  formation  of  an  abscess.  Purulent 
accumulations  from  within,  as  in  cases  of  pelvic 
abscess,  as  well  as  certain  abscesses  originating  in 
diseases  of  bones  or  joints,  may  likewise  extend 
among  the  tissues  of  the  abdominal  walls,  causing 
thickening  and  induration,  or  may  make  their  way 
outwards,  directly  or  through  a  sinus.  Subse- 
quently permanent  sinuses  or  fistulae  may  be  left. 

6.  The  abdominal  wall  may  be  the  seat  of 
extravasation  of  blood;  and  various  kinds  of 
tumour  or  new  growth  may  form  in  its  structures. 

Frederick  T.  Roberts. 

ABERRATION". — A  divergence  or  wander- 
ing from  the  usual  course  or  condition  ;  applied 
in  medicine  chiefly  to  certain  disorders  of  the 
mental  faculties.    See  Insanity 

ABORTION". — The  act  of  abortion  signi- 
fies the  expulsion  of  the  contents  of  the  preg- 
nant uterus  before  the  seventh  month  of  gesta- 
tion. An  abortion  is  a  designation  given  to  a 
fcetus  prematurely  expelled.    See  Miscarriage. 

ABSCESS  (abscedo,  I  depart).  Synon.:  Fr. 
abces  ;  Ger.  Eiterbeule ;  Geschwur. 

Definition. — A  collection  of  purulent  matter, 
one  of  the  results  of  inflammation.  See  Pus 
and  Inflammation. 

Pathology. — If  the  material  which  collects  in  a 
tissue  as  the  consequence  of  inflammation  softens 
and  becomes  liquid  (suppuration),  it  does  so  either 
rapidly  or  slowly :  if  the  former,  the  result  is  an 
acute  abscess  ;  if  the  latter,  the  abscess  is  termed 
chronic  or  cold.  If  the  material  thus  softened 
and  forming  pus,  often  mingled  with  fragments 
of  dead  tissue,  is  limited  by  condensation  of  the 
parts  around,  which  are  usually  consolidated 
by  the  products  of  inflammation,  the  abscess  is 
said  to  be  circumscribed  ;  but  if  the  surrounding 
parts  in  their  turn  soften,  so  as  practically  to 
offer  no  barrier  to  the  pus,  then  the  abscess 
spreads  and  is  said  to  be  diffused.  In  an  acute 
circumscribed  abscess  the  lymph  which  collects 
around  it  as  the  result  of  inflammation  becomes 
organised  and  forms  a  sac  (pyogenic  membrane)  ; 
and  this,  with  the  compressed  tissue  about  it,  is 
the  wall  of  the  abscess,  consisting  therefore 
of  contents  (pus),  of  a  limiting  sac,  and  of  con- 
densed tissue  around.  The  resistance  offered  to 
the  extension  of  the  suppuration  is  greatest  when 
the  parts  adjacent  are  dense  and  tough,  such  as 
bone  and  fascia ;  yet,  as  the  pus  in  an  abscess  in- 
creases in  quantity,  probably  by  breaking  down 
of  tho  pyogenic  layer,  sufficient  pressure  is  ex- 
erted to  cause  the  most  dense  structures  to 
yield,  and  an  abscess  will  thus  make  its  way 
even  through  osseous  tissue.  As  might  be  ex- 
pected, an  abscess  always  advances  in  tho  direc- 
tion of  least  resistance,  and  this  extension  is 
spoken  of  as  its  pointing.  This  pointing  may  be 
towards  the  surface  of  the  body,  but  an  abscess 
may  direct  itself  towards  a  serous  cavity,  such  as 
the  peritoneum,  or  along  a  track  of  cellular  tissue, 


as  when  pas  beneath  thedeep  cerncai  fascia  points- 
into  the  mediastinum.  On  the  side  at  which  the 
abscess  is  pointing,  its  wall,  as  the  resistance- 
lessens,  projects ;  and  by  ulcerative  absorption  the 
parts  covering  it  become  quickly  thinner,  until 
they  and  the  abscess-wall  give  way  and  the  pus 
escapes.  In  by  far  the  greater  number  of  cases 
this  absorption  of  tissue  before  the  pointing 
abscess  is  towards  the  surface,  and  it  is  by  ulcer- 
ation of  the  skin  that  the  opening  for  the  dis- 
charge of  the  matter  is  effected.  The  wall  of 
the  abscess  then  contracts,  pus  continuing  for  a 
time  to  be  discharged ;  and  in  the  end,  aided  by 
the  resilience  of  the  tissues  around,  the  sac  of  the 
abscess  is  obliterated,  and  the  orifice  through 
which  its  contents  were  discharged  heals  by  gra- 
nulation process.  To  ensure  this  result  the  walls 
must  be  left  at  rest,  or  the  granulations  which 
cover  them  will  fail  to  unite,  and  the  obliteration 
of  the  sac  will  not  then  take  place,  as  happens 
for  example  in  the  case  of  an  abscess  situated 
between  the  moveable  rectum  on  the  one  side  and 
the  ischium  on  the  other,  where  the  opposite 
abscess-walls  are  prevented  from  joining  by  mus- 
cular movements  on  the  side  of  the  bowei,  and 
will  only  unite  after  such  movements  have  been 
stopped  by  cutting  across  the  muscular  fibres 
which  occasion  them.  The  track  which  results 
from  such  failure  of  the  healing  of  an  abscess  is 
called  a  sinus  or  fistula. 

In  a  diffused  abscess  the  inflammation  of  the 
parts  around  does  not  limit  the  suppuration  by 
organisation  of  the  effused  lymph,  but  such  lymph, 
itself  degenerating,  forms  more  pus,  and  so  the 
abscess  extends  rapidly  and  widely,  unless 
checked  by  some  barrier  of  dense  tissue.  In 
this  way  matter  often  spreads  along  tracks  of 
cellular  tissue,  as  along  the  course  of  veins, 
and  in  the  subcutaneous  structures.  An  abscess 
when  formed  between  bone  and  periosteum,  or 
otherwise  hindered  from  reaching  the  surface  by 
pointing,  also  tends  to  diffuse  itself  by  following 
the  course  of  least  resistance.  In  most  of 
these  cases  by  direct  pressure  upon  the  resisting 
tissue  or  by  cutting  off"  the  blood  supply  (as  of 
the  skin  when  its  subcutaneous  tissue  is  infil- 
trated with  pus),  sloughing  of  the  parts  covering 
in  the  abscess  ensues,  oftentimes  to  a  consider- 
able extent,  and  so  the  pus  eventually  makes 
its  way  to  the  surface.  It  is  these  abscesses, 
spreading  along  tracks  of  tissue  before  they  can 
reach  the  surface,  which  are  apt,  however,  when 
involving  certain  parts,  such  as  the  course  of 
some  of  the  lumbar  nerves,  to  burst  into  a  serous 
cavity  with  fatal  consequences. 

A  chronic  abscess  begins  in  some  local  inflam- 
mation without  active  symptoms,  such  as  results 
in  the  deposit  of  aplastic  lymph  and  subsequent 
ulcerative  changes,  as  caries  of  bone,  the  irrita- 
tion leading  to  suppuration.  The  formation  of 
matter  proceeds  in  a  languid  manner,  so  that  it 
is  only  by  slow  degrees  that  it  collect*  in  any 
considerable  quantity,  although  eventually  these 
chronic  abscesses  may  acquire  great  size.  They 
slowly  point,  and  in  their  tardy  advance  occa- 
sionally traverse  even  serous  cavities,  which  have 
been  first  obliterated  in  the  line  of  transit  by  ad- 
hesive inflammation  of  their  opposed  surfaces  :  in 
this  way  an  abscess  formed  in  the  liver  (and  this 
holds  good  also  for  those  of  a  more  acute  charac- 


ter)  may  travel  through  the  layers  of  the  perito- 
neum, and  may  point  through  the  anterior  wall 
of  the  abdomen. 

When  an  abscess  discharges,  its  contents  are 
seen  to  be  either  a  thick  yellow  (laudable)  pus,  or 
pus  stained  with  blood,  or  otherwise  coloured,  such 
as  black  or  bluish-green  ;  or  the  pus  may  be  thin, 
almost  watery,  mingled  with  flakes  of  lymph; 
it  may  be  inodorous  or  foetid,  or  irritating  to 
the  touch  (ichorous).  Abscesses  may  also  con- 
tain sloughs  of  tissue,  or  foreign  bodies,  or  masses 
of  inspissated  pus,  as  hard  occasionally  as  calculi, 
or  fragments  of  dead  bone,  or  calculi  of  various 
kinds.  Sometimes  a  chronic  abscess  ceases  to 
enlarge  and  if  the  irritation  which  occasioned  it 
comes  to  an  end,  it  may  diminish  by  absorption 
of  the  fluid  part  of  its  contents,  the  solid  drying 
up  into  a  shrunken  putty-like  mass.  It  may  re- 
main in  this  state  without  giving  rise  to  trouble, 
or  it  may  become  again  the  seat  of  suppuration 
by  the  formation  of  what  under  such  circum- 
stances has  been  termed  by  Sir  James  Paget  a 
residual  abscess. 

The  progress  of  any  abscess  is  largely  influ- 
enced by  the  state  of  the  general  health.  In 
persons  otherwise  robust  an  abscess  commonly 
runs  an  acute  course ;  in  those  weakened  by  acute 
illness,  such  as  scarlet  fever  or  typhus,  they  form 
quickly,  but  are  slowly  recovered  from,  and 
severely  tax  by  an  exhausting  discharge  the 
powers  of  the  patient.  Persons  in  feeble  health, 
hereditary  or  acquired,  usually  suffer  from  the 
chronic  and  diffused  forms ;  and  chronic  affections 
of  internal  organs,  as  of  the  liver  or  kidneys,  are 
not  unfrequently  associated  with  the  develop- 
ment of  such  abscesses. 

-(Etiology. — The  cause  of  an  acute  abscess  may 
be  an  injury,  such  as  a  blow  or  pressure,  as  often 
happens  in  persons  weakened  by  continued  fever ; 
exposure ;  or  the  irritation  of  a  foreign  body,  or 
that  of  a  poison  introduced  from  without.  In  the 
last  case  the  abscess  is  often  diffused.  Abscess 
running  an  acute  course  may  also  be  due  to  a 
foreign  body  or  to  an  irritant  from  within,  as 
when  it  follows  necrosis  of  a  portion  of  bone, 
or  the  escape  of  urine  into  the  tissues  of  the 
perineum.  It  also  arises  in  connection  with 
blood-poisoning,  as  in  various  fevers,  and  affec- 
tions distinguished  as  septic.  The  cause  of  a 
chronic  abscess  is  usually  found  in  changes  which 
go  with  deposits  of  a  tuberculous  character ;  or 
it  is  found  in  the  changes  which  slowly  occur 
around  an  irritating  body,  such  as  a  renal  cal- 
culus ;  or  chronic  inflammatory  changes  may 
culminate  in  one  of  these  collections  of  matter. 
They  may  also  form  in  parts  which  are  long 
congested  in  connection  with  obstructed  vein  cir- 
culation (varix) ;  and  they  may  follow,  or  con- 
ditions closely  allied  may  follow,  the  occlusion  of 
a  main  artery  and  the  consequent  cutting  off  of 
the  supply  of  blood  to  a  particular  region. 

Symptoms. — The  symptoms  of  an  acute  abscess 
are  those  of  a  local  inflammation,  with  constitu- 
tional disturbance  if  the  abscess  is  of  any  size  ; 
followed  by  a  sense  of  cold  or  actual  shivoring, 
with  increase  of  pain  and  swelling,  tenderness, 
and  throbbing.  The  tenderness  can  be  recog- 
nised in  the  caso  of  most  abscesses  ;  and,  if  pus 
is  formed  anywhere  near  the  surface,  the 
presence  of  the  fluid  is  detected  by  its  fluctua- 


ABSUESS. 
tion 


The  severity  of  the  pain  is  much  influ- 
enced by  the  site  of  the  abscess,  as  when  the  pus 
is  held  down  and  hindered  from  pointing  by 
dense  structures,  such  as  fasciae.  Special  symp- 
toms may  also  arise  in  connection  with  the  situa- 
tion of  the  suppuration,  as  when  urgent  dyspnoea 
is  caused  by  the  pressure  on  the  larynx  of  an 
abscess  deeply  seated  at  the  base  of  the  tongue. 
A  diffused  abscess,  if  subcutaneous,  is  recog- 
nised by  its  rapid  spreading,  and  may  be  sus- 
pected if  other  signs  point  to  a  part  as  the  site 
of  the  abscess  in  which  diffusion  is  the  rule,  as, 
for  instance,  by  the  side  of  the  rectum  in  the 
ischio-rectal  fossa. 

Of  chronic  abscess  there  is  seldom  in  its*  early 
stage  any  evidence.  The  symptoms,  if  any,  are 
those  of  failing  health,  and  for  the  rest  are  marked 
by  those  of  other  changes  from  which  the  abscess 
is  an  outcome.  Thus  in  disease  of  the  hip  joint 
or  of  the  spine,  unless  an  attack  of  shivering 
chances  to  attract  attention,  an  abscess  is  not  as 
a  rule  suspected  until  it  has  broken  through  its 
'  first  limits,  and  has  attained  considerable  size. 
It  is  not  worth  while  to  attempt  to  distinguish 
between  chronic  abscess  and  other  swellings,  such 
as  extravasated  blood  or  soft  tumours,  especially 
malignant  tumours ;  for  if  a  doubt  in  any  case 
arises,  it  can  be  at  once  solved  by  the  introduction 
of  a  grooved  needle  or  of  a  fine  trochar  into  the 
swelling.  The  true  pulsation  in  an  aneurism 
sufficiently  tells  its  nature,  and  is  not  easily  mis- 
taken for  the  impulse  sometimes  given  to  an 
abscess  by  an  adjacent  artery. 

Varieties. — The  chief  local  varieties  of  ab- 
scesses which  are  likely  to  be  met  with  in 
medical  practice  may  be  thus  arranged: — 
1.  Subcutaneous  or  more  deeply  seated  abscesses 
in  the  limbs,  in  connection  with  low  fevers,  ery- 
sipelas, pyaemia,  &c.  2.  Abscesses  of  local 
origin  in  the  walls  of  the  abdomen  or  chest. 

3.  Abscesses  originating  in  serous  membranes. 

4.  Certain  special  abscesses  associated  with  dis- 
eased bone,  e.g.,  psoas  and  lumbar  abscess. 

5.  Abscesses  formed  in  the  cellular  tissue  around 
organs,    e.g.,   peri-nephritic,    peri-caecal,  &c. 

6.  Abscesses  originating  in  inflammation  of  or- 
gans, the  chief  of  which  include  hepatic,  renal, 
pyelitic,  pulmonary,  mammary,  cerebral,  splenic, 
pancreatic.  7.  Obscure  abscesses  formed  in  the 
deep  cellular  tissue,  e.g.,  retro-pharyngeal,  is- 
chio-rectal, mediastinal.  8.  Glandular  abscesses, 
which  are  usually  chronic  and  of  a  scrofulous 
nature. 

Treatment. — The  treatment  of  an  acute  ab- 
scess consists  in  rest,  soothing  local  applica- 
tions, and  the  use  of  remedies  to  allay  pain 
and  constitutional  disturbance,  if  the  latter 
exists.  As  soon  as  the  presence  of  pus  is  re- 
cognised the  abscoss  must  be  opened,  if  possible 
where  the  matter  is  most  dependent ;  and  as 
soon  as  its  contents  have  escaped  all  troublesome 
symptoms  will  usually  disappear.  The  opening 
is  needed  to  relievo  pain,  and  to  prevent  in  some 
cases  diffusion,  and  sometimes  to  relieve  urgent 
distress,  as  when  dyspnoea  is  caused  by  the  pres- 
suro  of  an  abscess  upon  the  air-passages.  It  is 
also  desirable  to  open  an  abscess  to  avoid  the 
considerable  scar  which  must  result  if  the  matter 
is  left  to  escape  by  ulceration  and  sloughing  of 
the  superficial  tissues.    If  it  is  important  to 
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avoid  the  Bear  of  an  incised  -wound,  an  abscess 
may  be  punctured  in   several   places  with  a 
grooved  needle,  when  the  punctures,  if  kept  open, 
will  effectually  drain  off  the  pus,  and  the  marks 
left  -will  in  the  end  be  scarcely  discernible.  In 
most  cases,  however,  it  is  necessary  to  open  an 
abscess  by  an  incision:  a  narrow  double-edged 
knife  should  be  used  ;  and  if  the  matter  is  deeply 
seated,  the  superficial  parts  only  need  be  cut,  the 
deeper  being  torn  through,  a6  Mr.  Hilton  re- 
commends, by  dressing  forceps:  the  risk  of 
dividing  important  structures,  as  in  the  neck, 
is  thus  avoided.    After  the  pus  has  escaped, 
the  wound  should  be  kept  open  by  means  of 
a  drainage  tube  (unless  the  abscess  is  of  in- 
significant size),  which  is  conveniently  made  by 
introducing  a  twisted  slip  of  thin  gutta-percha 
tissue  or  of  oiled  silk,  and  should  be  covered 
with  carbolised  oil  on  lint,  or  with  a  poultice 
of  linseed  and  ferralum.    Some  surgeons  pro- 
tect the  wound  whilst  operating  by  means  of 
the  carbolic  spray  or  by  a  piece  of  linen  steeped 
in  carbolic  lotion  (1  in  20),  or  take  other  anti- 
septic precautions.    The  drainage  tube  should 
be  withdrawn  after  the  first  day  if  the  abscess 
is  superficial,  but  if  the  pus  has  been  deeply 
seated  it  should  be  only  gradually  withdrawn, 
portions  being  cut  off  as  the  abscess  contracts. 
If  a  foreign  body  has  caused  the  formation  of 
the  abscess,  it  must  be  sought  for  and  removed 
before  the  suppuration  can  be  expected  to  cease. 
Occasionally  the  vascular  wall  of  an  abscess 
bleeds  freely,  or  a  vessel  is  opened  in  the  pro- 
gress of  the  affection  :  the  haemorrhage  usually 
ceases  on  laying  the  abscess  freely  open  ;  but  if 
this  does  not  suffice  it  may  be  permanently  con- 
trolled by  pressure,  and  the  cases  are  rare  in 
which  further  operative  interference  is  called  for. 
Inflammation  of  the  sac  used  not  infrequently  to 
follow  the  discharge  of  its  contents,  but  under 
the  treatment  now  employed  such  an  occurrence 
is  unknown.    During  the  healing  of  any  consi- 
derable abscess  the  general  health  should  be 
attended  to,  and  tonics  and  change  of  air  may  be 
useful  to  expedite  recovery. 

Diffused  abscesses,  whether  subcutaneous  or 
more  deeply  seated,  require  free  incisions  as 
soon  as  suppuration  is  even  suspected,  so  as  to 
avoid  the  damage  which  results  from  their 
spreading  and  from  the  sloughing  of  tissue,  as 
of  the  skin,  which  will  otherwise  occur,  especi- 
ally with  those  due  to  poison  introduced  into  the 
system  or  those  caused  by  infiltration  of  urine. 
These  abscesses  sometimes  lead  to  fatal  results. 

A  chronic  abscess  may  have  its  contents  drawn 
off  by  the  aspirator;  or  it  may,  when  it  has 
come  near  the  surface,  be  opened,  drained, 
and  dressed  with  carbolised  oil  on  lint,  without 
any  risk  of  constitutional  disturbance,  but  its 
ultimate  closing  will  depend  upon  the  removal  of 
the  causo  ;  if,  for  example,  it  is  duo  to  disease 
of  a  joint,  it  cannot  be  cured  until  the  disease 
in  which  it  hits  originated  has  in  some  way 
ended. 

Sinus.— An  abscess  after  being  opened  may 
contract  until  it  forms  a  narrow  track,  sinus  or 
fistula,  leading  to  the  site  of  primnry  irritation. 
Snch  a  track  has  a  dense  fibrous  wall' from  which 
muco-purulent  fluid  escapes:  it  may  also  convey 
•  .sorptions,  as  from  the  liver  {hepatic  fistula)  or 
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stomach  {gastric fistula),  or  excretion,  at>  from  the 
kidneys;  or  it  may  simply  carry  out  the  pus 
which  forms  around  some  irritant  at  the  deep 
extremity,  such  as  a  foreign  body,  a  portion  of 
carious  or  of  necrosed  bone.  Some  such  fistulae 
are  due  to  the  movements  of  adjacent  muscles 
preventing  union  of  the  abscess  walls.  Unless 
the  cause  of  the  sinus  can  be  removed,  as  by  ex- 
tracting necrosed  bone,  these  fistulous  tracks  are 
difficult  to  manage,  requiring  especial  treatment 
according  to  their  situation.  Other  fistula  are 
those  forming  communications  between  mucous 
canals  {recto- vesical,  vesico  -  vaginal  fistula), 
and  these  need  special  treatment,  such  as 
plastic  operations  and  operations  diverting  the 
course  of  excreta  escaping  through  unnatural 
channels. 

The  tissue  about  healed  abscesses,  scar-tissue 
generally,  and  tissue  spoiled  by  inflammation, 
are  apt  on  slight  provocation  to  inflame  and 
suppurate,  and  to  those  collections  of  matter  the 
term  'residual '  has  been  applied.  The  treat- 
ment of  such  abscesses  in  no  way  differs  from 
that  of  others,  and  they  usually  heal  in  the  or- 
dinary manner.  G.  W.  Callkndeb. 

ABSINTHISM. — Definition.— The  condi 
tion  induced  by  the  undue  imbibition  of  ab- 
sinthe. 

From  the  mode  in  which  absinthe  is  taken, 
we  should  expect  that  the  symptoms  in- 
duced by  its  excessive  consumption  would  be 
generally  obscured  by,  and  intermixed  with 
those  of  alcohol  {see  Alcoholism).  That  it  has 
a  special  effect  on  the  organism,  and  that  this 
may  be  diagnosed  from  alcoholism,  has  been 
pointed  out  by  Motet,  Magnan,  and  other  French 
physicians ;  and  the  writer  last-mentioned  has 
clearly  exemplified  its  action  by  numerous  ex- 
periments on  dogs.  In  persistent  absinthe- 
drinkers  vertigo  and  epileptiform  convulsions  are 
marked  symptoms,  and  come  on  much  earlier 
than  when  alcohol  in  other  forms  is  habitually 
drunk.  Hallucinations  occur  also  without  any 
other  symptom  of  delirium  tremens  ;  and,  when 
tremors  coexist,  these  are  limited  more  par- 
ticularly to  the  muscles  of  the  arms,  hands, 
and  upper  extremities.  Absinthe  acts  chiefly  on 
the  cervical  portion  of  the  spinal  cord,  and  this 
readily  explains  the  special  symptoms  arising 
from  its  regular  use.  John  Curnow. 

ABSORBENT  AGENTS. — Definition. — 
In  Surgery,  absorbents  are  substances  used  to 
absorb  fluids,  as  sponges,  charpie,  or  tow  :  in 
Medicine,  drugs  which  neutralize  excessive  acidity 
in  the  stomach--a  synonym  for  alkalis  {see  Al- 
kalis). The  term  is  sometimes  also  made  use  of 
to  designate  remedies,  such  as  the  preparations 
of  mercury  and  iodine,  which  are  believed  to  pos- 
sess the  property  of  promoting  the  absorption  of 
morbid  products. 

ABSORBENT  VESSELS  and  GLANDS, 
Diseases  of.  See  Lymphatic  System,  Diseases 
of;  also  Bronchial,  and  Mesenteric  Glands, 
Diseases  of. 

ACARTJS.  — Acari  or  Miles  constitute  an 
order  of  the  class  Arachnida,  several  species  of 
which  aro  parasitic.  The  Acarus  scabici  or  Sar- 
enptes  hominis.  and  the  Acarus  folliculrrum,  or 
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■more  properly  the  Stcatosoon  follicnlorum,  are 
the  only  human  parasites  belonging  to  this 
family. 

Description.  —  1.  The  Acakus  scabibi  is  a 
-small  roundish  animal,  just  visible  to  the  naked 
•eye.  Examined  under  the  microscope  it  is  seen  to 
!)e  flattened  and  to  resemble  a  tortoise  in  shape  ; 
when  fully  developed  it  has  eight  legs,  and  on 
its  under  surface  are  scattered  filaments  and  short 
spines,  which  are  for  the  most  part  directed 
backwards.  The  female  is  larger  than  the  male, 
and  is  provided  with  terminal  suckers  on  the 
four  anterior  legs,  while  filaments  occupy  a  similar 
position  on  the  posterior  ones ;  in  the  male,  how- 
ever, the  two  extreme  hind  legs  have  suckers 
like  those  on  its  fore  limbs.  The  young  Acarus 
has  only  six  legs,  the  two  hindmost  ones,  which 
are  distinctive  of  the  sex,  being  wanting ;  it 
acquires  these  after  shedding  its  first  skin.  The 
male  Acarus  lives  near  the  surface  of  the  skin, 
while  the  female  burrows  within  the  cuticle,  and 
deposits  from  ten  to  fifteen  eggs  in  the  cuni- 
culus  or  burrow ;  these  eggs  hatch  in  about  a  fort- 
night. The  young  Acari  escape  from  the  bur- 
row, but  the  parent  does  not  leave  it,  and  dies 
when  she  has  finished  laying  eggs.  The  Acarus 
scabiei  is  the  cause  of  the  skin-affection  termed 
Scabies  or  Itch  (see  Scabies). 

2.  The  Acakus  folliculorum  is  a  very  mi- 
nute parasite  commonly  found  in  the  sebaceous 
and  hair  follicles  of  the  face,  but  its  presence 
can  hardly  be  regarded  as  indicating  disease. 
In  this  animal  the  head  is  continuous  with  the 
thorax,  and  to  the  latter  are  attached  eight  very 
short  legs,  each  armed  with  three  strong  claws. 
On  each  side  of  the  head  are  short  jointed  palpi. 
The  abdomen  varies  in  length  from  twice  to 
three  or  four  times  that  of  the  thorax:  it  is 
pointed  at  its  distal  extremity.  The  presence  of 
this  parasite  in  the  follicles  of  the  skin  is  quite 
unimportant.  Egbert  Liveing. 

ACCOMMODATION",  Disorders  of.— See 
Vision,  Disorders  of. 

ACEPHALOCYST  (d,  priv. ;  Ke<pa\)i,  a 
head  ;  and  kiWis,  a  bladder). — A  headless  cyst  or 
hydatid. — This  term  was  formerly  much  em- 
ployed to  distinguish  the  true  hydatid  from  all 
those  bladderworms  that  are  furnished  with  a 
head  visible  to  the  naked  eye.  The  expression 
is  a  misnomer  and  should  be  abandoned,  since  it 
is  only  fairly  applicable  to  such  hydatids  as  have 
failed  to  develop  the  so-called  heads  internally. 
The  Acephalocystis  cndogena  of  John  Hunter 
and  the  A.  exogena  of  Kuhl  are  merely  varieties 
of  the  true  hydatid  (Echinococcus  veterinorum, 
or  E.  hominis).  See  Hydatids,  Echinococcus, 
and  Bladderworms.  T.  S.  Cobdold. 

ACHOLIA  (&,pri  v.,  andxo\$j,  bile). — Absence 
or  deficiency  of  bile.  See  Bile,  Morbid  states  of. 

ACHOK. — A  small  follicular  pustule  of  the 
scalp.  Willan's  definition  isasfollows: — 'Asmall 
acuminated  pustule  containing  a  straw-coloured 
matter,  which  has  the  appearance  and  nearly  the 
consistence  of  strained  honey,  and  is  succeeded  by 
a  thin  brown  or  yellowish  scab.'  Both  the  pus- 
tule and  the  scab  are  constituents  of  the  diseaso 
Torrigo.  The  word  has  fallen  into  disuse,  but 
■is  preserved  by  Schonlein  in  the  name  'Acho 
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rion  '  assigned  by  him  to  one  of  the  varieties  of 
parasitic  cutaneous  fungi.  The  Greek  word 
axiip  signifies  scurf,  or  dandruff ;  axvphv  mean- 
ing chaff.  Erasmus  Wilson. 

ACHOEION  (ax^P.  scurf)  is  the  name  given 
to  one  of  the  three  principal  dermophytes  or  epi- 
phytes of  the  skin.  It  is  the  constituent  of  the 
crusts  of  Favus  (Achor),  and  belongs  to  the  group 
of  fungoid  plants  denominated  Oidium.  It  consists 
of  spores,  sporidia  or  tubes  filled  with  spores, 
and  empty  branched  tubes  or  mycelium. 

Achorion  was  the  first  discovered  of  the  epi- 
phytes of  the  skin,  and  in  compliment  to  one  of  its 
early  observers,  Schonlein,  has  been  named  Acho- 
rion Schoenleinii.  It  is  supposed  to  be  the  agent 
of  contagion  in  Favus  ;  it  has  also  been  found  in 
the  loose  cell-structure  beneath  the  nail  in  Ony- 
chogryphosis.  Erasmus  Wilson. 

ACHHOMA  (&,  priv.,  and  xp^^i  colour). 
Absence  of  colour ;  an  achromatous  or  colourless 
state  of  an  usually  coloured  tissue,  due  to  absence 
of  pigment.  In  reference  to  the  skin  Achroma 
is  synonymous  with  Leucoderma,  Albinism,  and 
Alphosis.    See  Pigmentary  Skin-Diseases. 

ACHROMATOPSIA  (a,  priv.  ;  XP*>H-", 
colour;  and  sight). — More  or  less  complete 
inability  to  distinguish  colours  from  each  other. 
See  Vision,  Disorders  of. 

ACIDITY. — Acids  are  constantly  passing  out 
of  the  body  by  the  lungs,  the  skin,  and  the  kid- 
neys. These  acids,  if  we  except  the  small  quantity 
introduced  from  without  in  the  form  of  acid  salts 
of  certain  articles  of  food,  are  formed  within  the 
body  by  the  disintegration  and  oxidation  of  the 
tissues  and  food.  If  the  oxidation  of  organic 
substances  in  the  system  were  complete,  the  sole 
products  of  their  combustion  would  be  carbonic 
acid,  water,  and  urea  ;  but  as  this  oxidation  is 
never  actually  complete,  other  products,  as  lactic 
acid,  oxalic  acid,  uric  acid,  etc.,  are  formed  ;  and 
the  increased  or  diminished  production  of  these 
intermediary  products  may  be  regarded  as  the 
measure  of  the  completeness  with  which  the  ox- 
idation processes  are  being  performed  in  the 
body.  The  quantity  of  acid  matter  passing 
through  the  blood  on  its  way  to  the  lungs,  the 
skin,  and  the  kidneys  is  considerable ;  since  it 
has  been  shown  approximatively,  that  a  health}- 
man  of  eleven  stone  weight,  under  ordinary  cir- 
cumstances, passes  by  the  two  first  channels  an 
average  of  890  grammes  (about  28  ouncos)  of 
carbonic  acid  daily,  and  that  the  acid  excreted 
by  the  kidneys  in  the  same  period  is  equiva- 
lent to  two  grammes  (about  31  grains)  of  crystal- 
lised oxalic  acid  ;  whilst  the  volatile  fatty  acid? 
passing  off  with  the  sweat  have  notyet  been  satis- 
factorily calculated.  It  is  evident  that  if  the  re- 
gular elimination  of  this  acid,  by  any  of  these 
channels,  be  interfered  with,  it  will  tend  to  ac- 
cumulate in  the  system.  Acidity,  or  excess  of 
acid  in  the  body,  therefore  depends  on  two  causes : 
— 1.  Excessive  formation,  the  result  of  incomplete 
oxidation  of  the  elements  of  the  tissues  and  the 
food.  2.  Deficient  elimination  of  acid  formed 
either  in  normal  or  abnormal  quantities.  Both 
those  causes,  however,  are  gonerally  found  acting 
in  conjunction.  Oxidation  is  imperfectly  per- 
formed, when  an  insufficient  quantity  of  oxygen 
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is  introduced  into  the  body,  owing  to  insuffi- 
ciency of  the  respiratory  act,  the  result  of 
disease  or  of  sedentary  habits  ;  or  when  the  blood 
is  poor  in  red  corpuscles,  the  carriers  of  oxygen, 
as  in  loucocythsemia ;  or  from  functional  derange- 
ment of  some  large  gland,  as  the  liver,  where 
oxidizing  processes  are  extensively  wrought. 
Again,  the  materials  submitted  to  the  influence 
of  the  oxygen  within  the  body  may  be  so  in- 
creased, as  is  the  case  in  febrile  conditions,  or 
in  general  plethora  induced  by  over-feeding  and 
insufficient  exercise,  that  the  supply  of  oxygen 
may  prove  insufficient  for  their  complete  com- 
bustion. Defective  elimination  of  the  acids 
formed  within  the  body  is  due  either  to  dis- 
eased conditions  which  prevent,  or  to  want  of 
the  physiological  stimulus  which  excites,  the 
lungs,  skin,  and  kidneys  to  exercise  their  re- 
spective functions  properly.  It  will  be  seen, 
therefore,  that  acidity  may  arise  in  consequence 
of  the  disturbing  influence  of  disease ;  or  may 
be  acquired  or  inherited  as  the  penalty  of  trans- 
gression of  certain  laws  of  health — as  the  result 
of  unfavourable  hygienic  conditions.  In  the 
former  case,  acidity  is  only  secondary,  and  is 
generally  subordinate  to  the  disease  producing  it, 
and  has  rarely  to  be  considered  apart  from  it ; 
whilst  in  the  latter  instance  acidity  is  usually  at 
first  the  only  trouble,  leading,  however,  if  dis- 
regarded to  secondary  mischiefs. 

Effects. — The  mucous  membranes  and  skin 
chiefly  suffer  in  acidity.  The  former  become 
subject  to  catarrh,  produced,  no  doubt,  by  the 
irritating  presence  of  the  acid.  Acidity  may 
thus  cause  bronchitis,  gastro-intestinal  catarrh, 
and  catarrh  of  the  genito-urinary  tract.  Some- 
times the  acid  is  poured  out  in  such  quanti- 
ties from  the  mucous  membrane  of  the  stomach 
as  to  be  ejected  from  the  mouth.  In  these  cases 
digestion  is  considerably  interfered  with  by  the 
too  acid  condition  of  the  gastric  juice.  Some- 
times, however,  this  acidity  of  the  stomach  is 
produced  by  an  opposite  condition — the  defi- 
ciency of  the  digestive  fluid,  and  consequent 
acid  fermentation  of  the  food.  Abnormal  acidity 
of  the  urine  produces  not  only  catarrh  of  the 
urinary  passages,  but  by  decomposing  the  salts 
of  uric  acid  causes  a  deposit  of  insoluble  uric  acid 
in  the  passages,  thus  giving  rise  to  attacks  of 
gravel  or  leading  to  the  formation  of  a  calculus. 
Acidity  manifests  itself  in  the  skin  by  attacks 
of  erythema,  herpes,  eczema,  and  urticaria.  Kheu- 
matism,  too,  may  be  considered  as  a  disease 
resulting  from  the  formation  of  acid,  affecting 
chiefly  fibrous  and  serous  membrane ;  no  one 
can  witness  the  enormous  quantities  of  acid 
sweat  poured  out,  and  the  highly  acid  urine, 
in  the  acute  form  of  this  disease,  without 
acknowledging  that  an  increased  formation  of 
acid  is  taking  place  somewhere  in  the  body; 
though  perhaps  unwilling  to  commit  himself  to 
accept  any  of  the  views  hitherto  advanced  as 
to  the  naturo  of  the  acid. 

Estimation  of  Arm.— For  cluneal  purposes 
an  estimation  of  the  acidity  of  the  urine  fur- 
nishes the  physician  with  an  approximate  clue 
as  to  the  amount  of  acid  formed  in  and  passing 
out  of  the  body.  This  is  dono  by  collecting  tho 
urine  for  twenty-four  hours,  placing  100  c.c.  of 
this  iu  a  beaker,  and  then  adding  a  solution 


of  sodium  hydrate,  standardised  so  that  1  c.c 
=  -01  gramme  of  crystallised  oxalic  acid,  from  * 
Mohr's  burette,  till  the  fluid  is  neutralised  ;  tho 
number  of  c.c.'s  of  the  standard  solution  required 
to  effect  this  is  to  be  multiplied  by  "01,  which 
gives  the  percentage  acidity  in  terms  of  oxalic 
acid  ;  to  ascertain  from  this  the  total  amount  of 
acid  in  the  twenty-four  hours'  urine  is  only  a 
matter  of  calculation.  Too  much  dependence  must 
not,  however,  be  placed  on  the  urine  as  a  means  of 
estimating  excess  or  deficiency  of  acid  in  the  sys- 
tem ;  it  sometimes  happens  that  in  highly  acid 
conditions  the  urine  is  alkaline.  This,  as  Dr. 
Bence  J  ones  has  shown,  may  occur  when  large 
quantities  of  acid  fluid  are  poured  out  of  the 
stomach  ;  and  Prout  long  ago  observed,  that  in  the 
eczema  of  gouty  persons  the  urine,  so  long  as  the 
disease  persisted,  was  either  of  low  acidity  or 
alkaline,  but  that  the  subsidence  of  the  eczema 
was  frequently  followed  by  an  over-acid  condition 
of  the  urine,  accompanied  with  renal  and  vesical 
catarrh. 

Treatment. — The  general  indications  for  the 
treatment  of  acidity  consist  in  the  promotion  of 
oxidation,  and  the  elimination  of  the  acids  formed. 
Active  habits,  which  promote  the  pulmonary  and 
cutaneous  functions,  should  be  encouraged.  The 
diet  should  be  just  sufficient  to  meet  the  physio- 
logical requirements  of  the  body  ;  it  should  con- 
sist chiefly  of  fish,  fowl,  game,  and  eggs  ;  sac- 
charine and  farinaceous  articles  being  excluded. 
Sweet  and  cheap  wines  should  be  avoided  ;  for 
those  who  cannot  afford  to  purchase  good  wine, 
pure  spirits  and  water  is  the  best  substitute. 
Carlsbad  salts  or  Friedrichshall  water  may  be 
given  if  there  is  much  abdominal  plethora;  the 
habit  of  taking  mercurials  as  a  relief  for  this 
condition  is  to  be  deprecated.  Alkaline  medi- 
cines are  frequently  administered  with  a  view  of 
neutralising  the  effects  of  acid;  their  employ- 
ment for  this  purpose  seems,  however,  question- 
able. Dr.  Parkes  has  stated  that  the  adminis- 
tration of  bicarbonate  of  potash  (a  favourite 
remedy  in  acid  diseases),  though  rendering  the 
urine  alkaline,  in  reality  increases  very  largely 
the  excretion  of  the  organic  acids.  This  is  not 
to  be  wondered  at  when  we  consider  that  the 
bicarbonate,  although  alkaline  in  reaction,  is  in 
constitution  an  acid  salt.  The  nitric  and  hydro- 
chloric acids,  given  in  moderate  doses  about  one 
hour  before  meals,  certainly  have  a  powerful 
oxidising  effect,  and  diminish  the  quantity  of 
uric  acid  excreted  in  the  urine.  In  cases  where 
the  acidity  is  manifestly  due  to  defective  oxida- 
tion consequent  on  poverty  of  blood  from  dimi- 
nution of  the  red  corpuscles,  iron  and  food  must 
be  freely  given. 

ACIDS.  —  Definition. — Substances  which 
combine  with  alkalis,  and  destroy  their  power  of 
turning  red  litmus  paper  blue.  Most  of  the  acids 
also  redden  blue  litmus,  and  have  a  sour  taste  ; 
but  some,  for  example,  carbolic  acid,  possess 
neither  of  these  properties. 

Enumeration  Acids  may  be  divided  into 

Inorganic  or  Mineral,  and  Organic.  The  mine- 
ral acids  used  in  medicine  are  Carbonic,  Hy- 
drochloric, Nitric,  Nitrohydrochloric,  Phos- 
phoric, Sulphuric  and  Sulphurous  acids.  The 
organic  acids  thus  employed  include  Acetic. 
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Benzoic,  and  Carbolic,  Citric,  Gallic,  Hydro- 
cyanic, Lactic,  Salicylic,  Tannic,  Tartaric,  and 
Valerianic. 

Action. — The  stronger  acids — Sulphuric,  Ni- 
tric, Hydrochloric,  and  Glacial  Acetic  acids — 
destroy  animal  tissues,  and  act  as  caustics 
•when  applied  to  the  surface.  When  swal- 
lowed, they  produce  the  symptoms  of  irritant 
poisoning.  (See  Poisons.)  An  antidote  for  these 
poisons  -which  is  always  at  hand  is  carbonate 
of  lime,  in  the  form  either  of  whiting  or  of 
plaster  chipped  from  the  nearest  wall.  Other 
antidotes  are  alkaline  carbonates  and  bicarbo- 
nates,  milk,  oil,  and  soap.  Diluted  acids,  taken 
into  the  mouth,  increase  the  secretion  of  saliva ; 
and  hydrochloric  acid  forms  an  important  con- 
stituent of  the  gastric  juice,  without  which 
digestion  does  not  go  on.  When  absorbed  into 
the  blood,  dilute  acids  act  on  the  heart  gene- 
rally, slowing  its  pulsations  and  reducing  the 
temperature.  They  are  excreted  in  the  urine 
and  milk. 

Uses. — Nitric  acid  is  employed  as  a  caustic 
application  to  piles,  to  poisoned  wounds,  and  to 
spreading  or  unhealthy  sores.  Glacial  Acetic 
acid  is  used  to  destroy  corns  or  warts.  Diluted 
Acetic  acid  or  vinegar  is  applied  as  a  lotion  to 
relieve  headache ;  to  allay  the  itching  of  prurigo, 
lichen,  and  psoriasis  ;  to  check  perspiration  ;  and 
sometimes  to  hasten  tho  appearance  of  exan- 
thematous  eruptions.  Diluted  acids,  especially 
Citric,  Tartaric,  and  Hydrochloric,  are  adminis- 
tered in  fevers  as  refrigerants,  because  they 
relieve  the  dryness  of  the  mouth,  and  diminish 
the  thirst  by  increasing  the  secretion  of  saliva, 
as  well  as  lower  the  temperature  and  pulse- 
rate.  Under  the  like  circumstances,  the  organic 
acids,  Acetic,  Citric,  and  Tartaric,  when  com- 
bined with  alkaline  carbonates  in  a  state  of 
effervescence  or  otherwise,  form  agents  which 
act  on  the  skin  and  kidneys.  In  febrile  con- 
ditions, anaemia,  and  some  forms  of  dyspepsia,  the 
proportion  of  acid  in  the  gastric  juice  is  insuffi- 
cient for  the  proper  digestion  of  food,  and  the 
administration  of  dilute  Hydrochloric  acid,  imme- 
diately before  or  after  meals,  is  useful  both  by 
aiding  digestion  and  by  preventing  the  formation 
of  butyric  and  other  acids,  which  give  rise  to 
sour  eructations.  Nitro-hydrochloric  acid,  before 
meals,  is  likewise  beneficial  in  preventing  acidity. 
It  appears  to  have  some  action  on  the  liver,  and 
is  used  both  internally  and  externally  as  a  lotion 
or  footbath  in  jaundice  and  biliousness.  It 
generally  relieves  the  frontal  headache  common 
in  young  females,  which  is  felt  just  above  the 
eyebrows,  and  not  accompanied  by  constipation. 
Dilute  acids,  especially  Aromatic  Sulphuric  acid, 
are  useful  in  checking  diarrhoea,  colliquative 
sweats,  hemorrhages,  and  mucous  discharges. 
By  lessening  the  alkalinity  of  the  urine,  they 
tend  to  prevent  the  formation  of  phosphatic  cal- 
culi, phosphoric  and  nitric  acids  being  most  fre- 
quently employed  for  this  purpose.  Care  must 
be  exercised  in  their  administration  to  nursing 
mothers,  as  they  are  excreted  in  the  milk, 
and  sometimes  cause  griping  and  diarrhoea  in 
infants  at  the  breast.  Several  acids  have  a 
special  action  of  their  own,  and  are  consi- 
dered under  their  respective  groups,  such  as 
Hydrocyanic  acid,  which  is  a  sedative  ;  Carbolic, 


an  antiseptic ;  Salicylic,  an  apyretic ;  Gallic  and 
Tannic,  astringents.      T.  Lauder  Brunton. 

ACINESIA  (o,  priv.,  and  Kivr\<ris,  motion). — 
A  synonym  for  paralysis  of  motion,  whetheT 
partial  or  general.    See  Paralysis,  Motor. 

ACNE  (aicfidfa,  I  bloom).  —  The  ancient 
Greeks  showed  their  appreciation  of  the  mor- 
bid states  of  the  integument  by  calling  this 
disease  anfj.a.1,  the  flos  <etatis  of  their  Latin  trans- 
lators ;  but  in  course  of  transmission  the  n  gave 
place  to  v,  and  the  original  term  to  that  by 
which  the  disease  is  at  present  known. 

Definition. — An  inflammation  of  the  hair 
follicles,  or  a  folliculitis  of  the  skin,  associated 
with  the  development  of  the  permanent  hair  of 
the  body  at  and  after  puberty  ;  its  almost  exclu- 
sive seat  of  manifestation  being  the  face,  the 
submastoid  region  of  the  neck,  the  sternal 
region  of  the  breast,  and  the  back  and 
shoulders. 

2Etioi.ogy  and  Pathology. — In  its  relation 
to  other  diseases  of  the  skin,  Acne  is  nothing 
more  than  a  folliculitis;  and  folliculitis,  how- 
ever engendered,  must  always  pursue  the  same 
pathological  course.  Hence  folliculitis  of  the 
face,  from  whatever  cause,  especially  if  at- 
tended with  papulation  and  suppuration  simi- 
lar to  the  acne  of  puberty,  has  likewise  been 
termed  Acne ;  such  is  the  Acne  Rosacea  or  Gutta 
Rosacea  of  adult  life ;  and  such  are  the  varieties 
of  folliculitis  produced  by  iodine,  bromine,  and 
tar,  which  have  been  respectively  denominated 
Iodine-,  Bromine-,  and  Tar- Acne. 

Description. — The  pathological  essentials  of 
Acne  are : — a  languid  and  torpid  skin  ;  a  tendency 
to  accumulation  of  sebaceous  matter  within  the 
follicles  ;  congestion  of  the  coats  of  the  follicles 
and  immediately  contiguous  structures  ;  and  the 
ordinary  manifestations  of  inflammation,  such  as 
suppuration,  infiltration,  and  solidification.  From 
these,  which  are  the  ordinary  signs  of  inflamma- 
tion of  the  follicles,  we  derive  the  various  sub- 
jective designations  of  the  disease :  for  example, 
when  accumulation  of  sebaceous  matter,  showing 
as  a  black  point  with  little  or  no  inflammation,  is 
the  leading  feature,  the  condition  is  termed  Acnt 
punctata  ;  when  congestion  and  infiltration  force 
up  the  skin  into  a  conical  pimple,  Acne  coni- 
formis ;  when  suppuration  is  present,  Acne  pus- 
tulosa;  and  when  thickening  and  condensation 
display  themselves,  Acne  indurata.  The  whole 
series,  with  the  exception  of  Acne  indurata, 
which  represents  a  chronic  disposition,  may  be 
called  indiscriminately  Acne  simplex  or  Acne 
vulgaris,  there  being  obviously  no  regular 
standard. 

Diagnosis. — Acne  is  a  well-defined  eruption, 
and  not  difficult  of  diagnosis,  its_  most  im- 
portant features  being:— its  limitation  to 
the  period  of  life  corresponding  to  and  soon 
after  puberty ;  and  its  dependence  on  a  phy- 
siological process  at  that  time  taking  place  in 
the  economy. 

Treatment. — The  treatment  of  Acne  may  be 
summed  up  in  a  few  words : — Remove  any  ex- 
citing cause  that  may  exist ;  improve  the  nutri- 
tive power  of  tho  individual  and  of  the  skin ; 
stimulate,  that  is,  give  tone  and  vigour  to  the 
part  locally.     Our  best  general  remedies  are  a 
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(food  hygiene,  careful  attention  to  diet  and 
habits  of  life,  ordinary  tonics,  and  especially 
arsenic.  The  most  efficient  local  application 
is  sulphur,  especially  the  compound  hypochloride 
of  sulphur  ointment,  which  consists  of  a  drachm 
of  hypochloride  of  sulphur  with  ten  grains  of 
carbonate  of  potash,  to  an  ounce  of  benzoated 
lard.  Arsenic  is  best  administered  as  a  com- 
bination of  Vinum  Eerri  and  Liquor  Arseni- 
calis  (nuj-iij)  three  times  daily  at  the  end  of 
meals. 

Erasmus  Wilson. 
ACONITE,  Poisoning  by. — See  Poisons. 

ACQUIRED  DISEASES.— Diseases  origi- 
nating independently  of  hereditary  transmission. 
See  Disease,  Causes  of. 

AOEOCHOBDON. — An  outgrowth  of  the 
integument  in  the  form  of  a  slender  cylinder, 
which  may  be  compared  to  the  loose  end  of  a 
piece  of  string  or  cord — &Kpov  signifying  a 
point  or  end  and  x°P5*l  a  stringy  Such  out- 
growths are  usually  met  with  in  a  feeble 
state  of  the  skin,  and  particularly  in 
elderly  persons,  their  common  seat  being  the 
neck  or  trunk.  They  are  at  first  sessile,  but 
become  elongated  ;  and  are  sometimes  bulbous  at 
the  extremity,  and  more  or  less  pedunculated. 
Pathologically  an  acrochordon  is  composed  of 
loose  areolar  tissue,  firmer  at  the  surface  than 
within,  and  of  a  fine  artery  and  vein,  connected 
by  a  capillary  loop  or  plexus,  and  sometimes  a 
little  ramified.  It  is  popularly  regarded  as  a 
wart,  and  in  medical  works  is  termed  verruca 
acrochordon,  but  it  differs  from  a  wart  very  widely 
in  structure.  When  acrochordones  attain  a  size 
beyond  that  of  a  pea,  they  fall  into  the  category  of 
a  soft  tegumentary  tumour  or  Molluscum. 

Treatment. — This  consists  in  snipping  them 
off  with  scissors,  or  touching  them  with  a  strong 
solution  of  potassa  fusa  (equal  parts).  When 
numerous  and  minute,  they  admit  of  being  shri- 
velled up  and  removed  by  means  of  liquor 
plumbi,  or  a  lotion  of  perchloride  of  mercury  ,  two 
grains  to  the  ounce.  The  latter,  by  its  stimu- 
lating property,  also  arrests  their  formation. 

Erasmus  Wilson. 

ACEODTN IA  {&«pos,  extreme,  and 
oSvvti,  pain).  A  dermatitis  affecting  the  hands 
and  feet,  particularly  the  palms  and  soles, 
accompanied  with  burning  heat,  stinging  and 
smarting  pains,  and  numbness.  The  pains  some- 
times extend  to  the  whole  system,  and  there  is 
more  or  less  disorder  of  the  digestive  and  assimi- 
lative functions.  The  redness  is  at  first  bright, 
then  deeper  tintod  and  brown,  with  considerable 
pigmentation  of  the  retemucosum.  Occasionally 
there  are  pimples,  pustules,  and  blisters ;  the 
cuticle  desquamates,  and  is  sometimes  cast  in  a 
single  piece;  the  disease  running  on  for  several 
weeks. 

Trkatment.— This  should  be  directed  to  the 
regulation  of  the  digestive  and  assimilative  or- 
gans, and  to  the  relief  of  local  inflammation  by 
means  of  water-dressing  followed  by  bandaging 
with  zinc  ointment.  Erasmus  Wilson. 

ACUPUNCTURE  is  an  ancient  mode  of 
treatment  for  the  relief  of  painful  affections,  now 
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but.  little  used,  consisting  in  the  introduction  of 
fine  round  needles  through  the  skin,  to  a  varying 
depth.  It  is  said  to  have  been  introduced  into  this 
country  from  China  or  Japan,  about  200  years  ago 
The  needles  used  are  about  two  inches  in  length, 
and  are  set  in  round  handles,  so  that  they  can 
be  introduced  with  a  gentle  rotatory  movement. 
It  is  now  employed  solely  in  lumbago  and 
sciatica,  in  which  affections  it  undoubtedly 
gives  relief.  The  operation  is  thus  performed. 
The  patient  being  laid  upon  his  face,  tender 
spots  are  sought  for — in  lumbago  over  the 
erector  spina?,  and  in  sciatica  along  the  course  of 
the  sciatic  nerve.  The  needles  are  then  pushed 
in  vertically  for  a  depth  of  from  one  and  a-half 
to  two  inches,  and  allowed  to  remain  for  from 
half  an  hour  to  two  hours.  The  number  of 
needles  employed  may  vary  from  one  to  6ix. 
In  sciatica  it  is  recommended,  if  possible,  to 
make  the  needle  actually  penetrate  the  nerve. 
This  is  known  by  the  patient  complaining  of 
sudden  pain  shooting  down  the  back  of  the  leg. 
The  mode  of  action  is  uncertain,  but  in  6ciatica 
it  has  been  supposed  that  the  puncture  of 
the  nerve  sheath  allows  the  escape  of  fluid. 
Acupuncture  has  also  been  employed  in  painful 
neuritis  following  injury,  but  without  much 
effect.  In  a  modification  invented  by  Baun- 
scheidt,  forty  punctures,  about  half-an-inch  in 
depth,  were  made  in  an  area  of  the  size  of  a 
crown  piece,  by  an  instrument  working  by  a 
spring.  Oil  of  mustard  diluted  with  olive  oil 
was  then  painted  on,  which  gave  rise  to  an 
eruption  like  herpes.  This  was  at  one  time  in 
great  repute  as  a  quack  remedy  for  all  sorts  of 
diseases.  The  term  acupuncture  is  also  applied 
by  some  to  the  introduction  of  needles  into  a 
cyst,  in  order  to  allow  the  fluid  contents  to 
escape,  as  in  the  treatment  of  ganglion,  of  hy- 
drocele in  infants,  or  of  hydatid  cyst  of  the 
liver.  Puncture  of  the  skin  for  the  relief  of 
oedema  or  subcutaneous  emphysema  is  some- 
times called  by  the  same  name.  For  this  pur- 
pose the  ordinary  three-cornered  acupressure 
needle  is  more  convenient  than  a  round  acu- 
puncture needle,  as  the  puncture  resulting  from 
it  allows  fluid  to  escape  more  readily. 

Marcus  Beck. 

ACUTE.— This  word,  when  associated  with 
a  disease,  signifies  that  such  disease  runs  a  more 
or  less  rapid  course,  and  is  generally  attended 
with  severe  symptoms.  It  is  also  employed  to 
express  intensity  of  a  particular  symptom,  as,  for 
example,  pain. 

ADDISON'S  DISEASE.  Synon.  :  Morbus 
Addisonii;  Bronzed  Skin  Disease.  Ft.  Ma- 
ladie  d' Addison ;   Ger.  Addisonsche  Krankhcit. 

Definition. — In  his  original  memoir  on  this 
subject,  Dr.  Addison  wrote — '  The  leading  and 
characteristic  features  of  the  morbid  state  to 
which  I  would  direct  attention  are  anaemia, 
goneral  languor  and  debility,  remarkable  feeble- 
ness of  the  heart's  action,  irritability  of  the 
stomach,  and  a  peculiar  change  of  colour  in  the 
skin  occurring  in  connection  with  a  diseased 
condition  of  the  supni-ronal  capsules.' 

In  reality,  the  general  symptoms  of  the 
disease,  as  given  above,  outweigh  in  import- 
ance any  pigmentary  change  whatever  ■  and  it 
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is  quite  possible  for  the  disease  to  run  its 
course  without  any  unusual  deposit  of  pigment 
in  any  part  of  the  body. 

Addison's  disease  might,  however,  be  denned 
as  '  a  constitutional  malady  characterised  by 
great  weakness  and  anaemia,  with  deposit  of 
pigmeut  in  the  skin  and  some  other  parts  of 
the  body,  and  accompanied  by  or  depending  on 
i  specific  morbid  change  in  the  supra-renal 
japsules.' 

.ZEtiology. —  The  constitutional  or  general 
nature  of  the  malady  must  ever  be  borne  in 
mind,  though  some  of  its  factors  are  strictly 
local ;  but,  though  constitutional,  it  is  not  trans- 
missible either  (a)  by  contagion  or  infection, 
or  (b)  by  inheritance.  If,  however,  Addison's 
disease  itself  is  never  an  inherited  malaay,  it 
is  in  very  many  cases  associated  with  a  highly 
hereditary  constitution,  that  of  the  tubercular 
or  scrofulous  type,  and  in  such  individuals  ac- 
cidents like  falls  or  blows,  which  would  fail  to 
make  an  impression  on  stronger  men  or  women, 
may  suffice  to  set  the  morbid  process  in  motion. 
In  not  a  few  instances  the  bodies  of  the  sub- 
jects of  this  disease  have  been  found  perfectly 
healthy  apart  from  the  morbid  change  in  the 
supra-renal  capsules  characteristic  of  the  malady; 
and,  in  a  certain  number  of  cases,  local  abscesses 
seem  to  have  been  the  starting-point  of  the 
specific  changes  in  the  capsules  themselves. 
Addison's  disease  is,  moreover,  essentially  one 
of  early  adult  life,  the  great  majority  of  cases 
occurring  between  fifteen  and  forty.  It  is  much 
more  frequent  in  men  than  in  women,  and  seems, 
in  a  great  measure,  to  be  confined  to  the  working 
classes. 

Symptoms. — It  is  not  at  all  times  nor  in  all 
instances  an  easy  task  to  make  out  a  perfect 
clinical  history  in  a  case  of  Addison's  disease. 
The  earlier  symptoms  are  often  so  indefinite 
and  so  insidious  that  it  may  not  be  until  the 
disease  is  fully  developed  that  the  patient  seeks 
medical  aid,  and  by  that  time  the  symptoms  are 
usually  unmistakeable.  It  is  different  when  the 
malady  apparently  originates  in  a  fall  or  a  blow, 
but  even  such  a  starting-point  as  this  may  only 
be  sought  for  late  in  the  history  of  the  disease. 

The  mischief  may  be  said  to  commence  in 
most  cases  with  a  feeling  of  general  weakness 
and  of  being  unwell ;  the  discolouration  of  the 
skin  usually  appears  later,  but  may  be  the  first 
prominent  symptom.  In  a  small  number  of 
cases  the  onset  may  be  acute,  with  loss  of 
appetite,  sickness,  headache,  pain  in  the  epi- 
gastrium, sometimes  also  vomiting  and  diar- 
rhoea. When  the  disease  has  attained  its  full 
development  the  characteristics  of  the  malady 
are  most  striking.  Then  the  downcast,  mourn- 
ful look,  the  drooping  shoulders  and  stooping 
gait,  the  arms  hanging  helplessly  by  the  sides, 
and  the  slow  and  listless  movements  of  the 
patient  are  strikingly  impressive.  If  to  this  be 
added  the  darkening  of  the  skin,  the  clear  and 
pearly  conjunctiva,  and  the  broathlessness  on 
exertion,  we  have  almost  all  that  meets  tho 
eye  when  such  a  patient  presents  himself.  But 
to  these,  on  enquiry,  other  important  symptoms 
are  easily  added.  Tho  breathlossness  will  be 
found  to  be  partly  due  to  anaemia,  partly  to 
impaired  innervation.     From  the  same  causes 
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in  part,  but  not  entirely,  we  find  a  quiet,  feeble- 
action  of  the  heart,  readily  giving  place  to  pal- 
pitation. With  these  are  usually  associated  pain 
and  tenderness  in  the  epigastrium  and  hypo- 
chondria, irritability  of  the  stomach  and  nausea 
giving  rise  to  retching,  and  frequently  obstinate 
vomiting.  Such  modifications  of  breathing  as 
sighing,  yawning,  or  hiccup,  are  frequent.  Again, 
from  the  anaemia,  there  is  a  strong  tendency  to 
giddiness  and  syncope,  -which  last  increases  as  the 
disease  wears  on,  and,  in  many  cases,  carries  off 
the  patient  when  raising  himself,  or  being  raised 
in  bed  for  the  purpose  of  taking  food  or  perform- 
ing other  necessary  functions.  This  is  not  the 
invariable  mode  of  death,  for  nervous  symptoms, 
such  as  coma  or  convulsions,  may  usher  in  the 
final  scene.  When  the  prostration  is  great,  the 
patieut  may  be  for  some  time  before  death  ap- 
parently unconscious,  but  this  is  simply  due  to 
unwillingness  to  make  the  slightest  exertion, 
owing  to  his  profound  weakness. 

Throughout  the  whole  disease  the  bodily  tem- 
perature is  diminished(97°-98°  Fh.)  rather  than 
increased,  and  this  is  often  markedly  the  case 
towards  the  close  of  the  disease,  though  then  it 
has  been  noted  as  high  as  100-8°  Fh. 

From  the  above  sketch  it  is  plain  that  the 
two  most  prominent  factors  in  the  disease,  as 
presented  during  life,  are — 

1st.  General  -weakness  and  anaemia. 

2nd.  Abnormal  deposit  of  pigment  in  various 
parts  of  the  body. 

1.  To  the  former  of  these  is  to  be  referred  (a) 
the  loss  of  muscular  power,  as  evidenced  by 
diminished  muscular  energy  and  force  both  in 
the  voluntary  and  involuntary  muscles,  for  the 
heart's  action  is  feeble  and  imperfect,  and  the 
bowels  are  usually  confined,  (b)  At  once  a  cause 
and  consequence  of  the  weakness  and  anaemia 
are  loss  of  appetite,  sickness  and  vomiting,  though 
these,  too,  depend  in  part  on  other  morbid 
changes ;  whilst,  lastly  (c),  imperfect  nutrition 
of  the  nervous  system  results,  notably  of  the 
brain  itself,  whence  arise  vertigo,  numbness, 
dimness  of  sight,  deafness,  tremors,  and  the  like. 
The  pain  in  the  epigastric  and  hypochondriac 
regions  is  probably  due  to  local  causes. 

2.  The  deposit  of  pigment  is  peculiar  and 
characteristic.  It  is  not  uniform  in  disposition, 
and  varies  greatly  in  tint.  It  may  only  amount 
to  a  light  brown  or  smoky  discoloration  in  cer- 
tain parts,  or  it  may  assume  the  appearance  of  a 
dark  olive-green  hue,  approaching  to  black  in 
some  situations,  especially  over  the  genitals  and 
nipples.  Elsewhere  it  is  most  abundant  on  the 
face,  where  it  often  seems  to  begin,  on  the  neck, 
the  backs  of  the  hands,  the  folds  of  the  legs, 
and  along  either  side  of  the  linea  alba.  A 
striking  peculiarity  is  that  the  conjunctivae  are 
cloar  and  pearly,  and  that  the  nails  are  never 
discoloured.  On  the  other  hand,  there  is  a  groat 
tendency  to  the  deposit  of  pigment  where  the  skin 
has  been  irritated  or  the  opidermis  removed, 
as  by  a  mustard  poultice  or  blister ;  but  the 
skin  is  always  smooth  and  supple.  In  a  typical 
case  under  the  writer's  care,  blisters  had  been 
applied  to  tho  chest  for  the  uneasy  feeling  ex- 
perienced there,  and  here  the  pigmentary  tint 
was  deeper  than  in  any  other  part  of  the  body, 
save  tho  genitals.    Cicatrices  affectinir  the  whole 


u 


ADDISON'S  DISEASE. 


depth  of  the  skin  do  Dot  seem  to  be  so  pig- 
mented. The  mucous  membrane  of  the  mouth 
not  unfrequently  becomes  the  site  of  pigmen- 
tary deposits.  These  are  not  diffuse,  but,  when 
the  lips  are  affected,  they  usually  take  the  shape 
Df  smears  or  lines.  On  the  insid.es  of  the  cheeks 
blotches  or  irregularly-defined  spots  are  most 
common,  as  well  as  on  the  sides  and  root  of 
the  tongue.  The  latter  spots  are  commonly 
better  defined  than  are  the  others,  and  some- 
what resemble  the  small  well-marked  black 
spots  occasionally  observed  in  parts  already 
pigmented. 

The  site  of  this  pigmentary  deposit  is  in  the 
growing  layer  of  the  epidermis,  the  usual  site  of 
colour  in  all  races  of  mankind,  and  which  is 
usually  known  as  the  rete  mucosum ;  but  occa- 
sionally pigmentary  granules  are  to  be  found 
deeper,  in  the  cells  of  the  true  skin. 

An  interesting  clinical  fact  has  been  brought 
out  by  Dr.  Greenhow,  which  will,  probably,  be 
noted  in  a  considerable  proportion  of  cases. 
This  is  the  mode  in  which  the  disease  pro- 
gresses. Often  it  presents  periods  of  remission, 
only  to  be  followed  by  a  more  marked  ad- 
vance ;  but,  notwithstanding  these  remissions,  the 
progress  is  invariably  towards  a  fatal  termina- 
tion. The  time  occupied  in  this  progress  varies 
much  ;  it  may  be  weeks  or  months,  or  it  may  be 
years,  but  in  all  well-defined  cases  the  result  is 
the  same. 

Pathologi. — From  the  earliest  description  of 
the  morbid  state  known  as  Addison's  disease, 
the  malady  has  been  associated  with  disease  of 
the  supra-renal  capsules.  At  first  it  was  sup- 
posed that  any  form  of  disease  affecting  these 
organs  must  give  rise  to  a  similar  train  of 
symptoms,  and  some  of  the  investigations  car- 
ried on  with  a  view  to  sustain  this  position 
sound  absurd  enough  by  the  light  of  subsequent 
experience.  Gradually  it  has  been  made  clear 
that  only  one  kind  of  lesion  is  accompanied 
by  the  specific  symptoms  just  detailed.  Briefly, 
the  morbid  changes  are  as  follows : — 

Normally,  the  supra-renal  capsules  consist 
of  two  parts,  a  cortical  and  medullary,  differ- 
ing greatly  in  their  structure.  In  Addison's 
disease  both  are  superseded  by  a  new  structure, 
which  is  to  be  seen  in  various  stages.  In  the 
earliest  of  these  the  capsules  are  invaded  by 
a  kind  of  translucent  material,  which  is  some- 
times almost  cartilaginous  in  its  hardness,  and 
which,  when  examined  under  the  microscope, 
resolves  itself  into  a  kind  of  very  finely  fibril- 
lated  or  trabecular  connective  tissue,  with  cor- 
puscles like  leucocytes  freely  congregated  in 
the  interstices  of  the  meshwork  or  between  the 
fibres.  This  material,  when  seen  in  bulk,  is 
grey  or  greenish-grey,  afterwards  becoming  red 
on  exposure.  With  it  is  mixed  up  an  opaque 
yellow  substance,  varying  in  amount  and  appa- 
rently moro  abundant  the  more  advanced  the 
disease.  In  the  earlier  stages  it  presents  the 
appearance  of  nodules  embedded  in  the  trans- 
lucent material,  but  later  almost  the  whole  of 
this  last  may  have  disappeared,  and  the  yellow 
opaque  matter  becomo  converted  into  a  thick 
creamy  fluid,  a  putty-liko  substance,  or  even  one 
or  more  cretaceous  masses.  This  opaque  mate- 
rial, then,  is  evidently,  from  its  first  appearance, 


indicative  of  fatty  degeneration,  and  closely  re- 
sembles in  every  respect  what  used  to  be  known 
as  yellow  or  crude  tubercle. 

The  exterior  of  the  capsules  presents  certain 
important  features.  The  capsules  themselves 
may  be  large  or  small,  according  to  the  stage  of 
the  disease  and  the  nature  of  their  contents,  but, 
even  when  they  are  small,  it  may  be  safely  as- 
sumed that  at  one  time  they  were  enlarged. 
In  all  cases  they  will  be  found  closely  and 
strongly  adherent  to  neighbouring  structures. 
Some  of  these  structures  are  of  great  importance : 
for  example,  the  semi-lunar  ganglia,  and  the  va6t 
plexus  of  nerves  associated  therewith,  in  which 
important  changes  have  been  found.  These  pa- 
thological conditions  have  been  so  often  observed 
and  so  carefully  noted,  that  they  cannot  be 
looked  upon  as  accidental  concomitants  of  the 
diseased  process,  but  rather  part  and  parcel  of 
it,  and,  in  all  probability,  as  giving  a  clue  to 
some  of  the  most  marked  phenomena  of  the 
malady.  Broadly  it  may  be  said  that  these 
changes  consist  in  a  great  thickening  of  the 
connective  tissue  surrounding  the  nerve-fibres 
and  the  ganglion-cells,  giving  rise  to  something 
like  compression  and  ultimate  destruction  of 
the  nerve  cells  and  fibres.  This  occurs  both 
in  the  cerebro-spinal  nerve  fibres  and  in  those 
more  intimately  connected  with  the  ganglionic 
system.  The  nerve-cells,  moreover,  are  not 
unfrequently  deeply  pigmented. 

These,  so  far  as  is  known,  constitute  the  main 
pathological  elements  of  Addison's  disease.  It 
does  not  arise  from  mere  destruction  of  the 
supra-renal  capsules,  for  then  it  would  be  seen 
under  other  conditions,  as  when  cancer  of  a 
neighbouring  organ  extends  to  and  involves  the 
supra-renals ;  but  no  Addison's  disease  follows 
this  event.  The  exact  mode  in  which  these  nerve 
lesions  give  rise  to  the  characteristic  symptoms 
of  the  disease  are,  as  yet,  matters  of  speculation, 
and  not  of  exact  science ;  and  it  may  be  said 
that  our  knowledge  of  the  whole  of  this  subject 
is  yet  in  its  infancy. 

Though  these  are  the  main  facts  relating  to 
the  pathology  of  Addison's  disease,  there  are 
still  others  of  some  importance.  Pigmentation 
has  been  sufficiently  noticed,  but  its  origin  has 
not  been  discovered.  Without  doubt  the  pig- 
ment, like  other  animal  pigments,  is  derived 
from  the  blood,  and  this  has  been  examined 
with  a  view  to  discover  any  change  in  its 
composition  which  would  explain  the  darkening 
of  the  skin,  but  without  result. 

In  making  the  section  of  the  body  of  one 
who  has  been  the  subject  of  Addison's  disease, 
one  cannot  help  being  struck  with  the  amount 
of  subcutaneous  fat,  especially  over  the  abdo- 
men, as  contrasted  with  the  difficulties  of 
nutrition  under  which  the  patient  suffered  ;  yet 
a  considerable  quantity  is  almost  always  found. 
But  more  closely  connected  with  this  malnutri- 
tion are  cortain  changes  in  the  nbsorbent  system 
along  the  digestive  tract.  These  consist  in 
enlargement  of  the  solitary  and  agglomerated 
glands  constituting  Peyer's  patches,  and  of  the 
mesenteric  glands ;  ns  well  as  of  lymphoid  de- 
posits in  the  mucous  membrane  of  the  stomach 
which  give  rise  to  little  projections,  termed  mam- 
miUations,  on  the  walls  of  that  organ,  especially 
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-near  the  pylorus.  Small  ecchymoses  are  also 
aot  unusually  found  in  the  same  situation.  Of 
other  organs  it  may  be  noted  that  the  liver  and 
•spleen  are  often  enlarged  and  hyperaemic,  and 
the  heart  small  and  light. 

Diagnosis. — There  would  have  been  less  diffi- 
culty or  doubt  in  the  diagnosis  of  Addison's 
disease,  had  it  been  clearly  enunciated  from 
the  first  that  a  bronzed  skin  did  not  alone  con- 
stitute the  malady.  The  disease  rests  on  a 
threefold  basis — general  weakness,  diseased  supra- 
renal capsides,  and  bronzed  shin,  the  last  being 
the  least  important  of  the  three.  There  may 
be  darkening  of  the  skin  from  a  great  variety 
of  causes,  viz. :  [a)  exposure,  and  attacks  of 
vermin  {morbus  Beonum,  Greenhow ;  Vaganten 
Krankheit,  Vogt) ;  (6)  wasting  diseases,  as 
chronic  phthisis ;  (c)  syphilis ;  (d)  malaria ; 
(e)  liver  disease  or  jaundice  if  long-continued  ; 
&c. ;  but  in  none  of  these  cases  should  there  be 
any  difficulty  if  the  preceding  dictum  is  borne 
in  mind. 

Prognosis. — This  is  always  unfavourable,  but 
it  is  impossible  to  assign  any  definite  period  for 
the  termination  of  the  disease,  since  it  often  pro- 
gresses irregularly,  with  periods  of  improve- 
ment followed  by  relapse. 

Treatment. — From  what  has  just  been  said 
it  is  plain  that  not  much  is  to  be  effected  by 
treatment  as  regards  the  cure  of  the  disease, 
but  much  may  be  done  by  careful  manage- 
ment to  retard  its  progress  and  comfort  the 
patient.  As  soon  as  the  disease  is  discovered, 
the  sooner  the  patient  makes  up  his  mind  to 
an  invalid  life  the  better.  Rest  and  careful 
dieting  are  the  basis  of  the  treatment.  As  re- 
gards diet,  it  may  be  briefly  said  that  what 
the  patient  can  take  best  suits  best.  As  the 
stomach  is  so  irritable,  anything  likely  to  upset 
it  should  be  avoided.  Hence,  as  a  rule,  it  is 
better  to  give  concentrated  nourishment,  as 
essence  of  meat  (not  the  extract)  or  chicken, 
or  raw  pounded  meat,  when  other  things  cannot 
be  taken.  It  is  also  important  to  bear  in  mind 
that  the  stomach  will  often  tolerate  food  cold 
or  even  frozen,  when  hot  substances  would  be 
jromptly  rejected.  In  certain  stages  of  this 
-malady  it  may  well  be  said  that  the  physician's 
success  will  depend  more  on  his  knowledge  of 
the  cookery  book  than  of  the  Pharmacopoeia — 
not,  however,  that  our  pharmaceutical  gifts  are 
to  bo  despised.  For  the  profound  depression 
stimulants  will  be  necessary,  but  these  may 
take  the  shape  of  ether  or  spirits  of  chloro- 
form, as  well  as  of  wine  or  brandy.  For  the 
irritable  stomach,  alkalies,  with  nux  vomica  and 
ipecacuan,  or  calumba,  are  of  great  service. 
So,  too,  in  another  way,  are  light  tonics  and 
neutral  salts  of  iron  ;  but  the  stomach  should 
not  be  clogged  with  too  much  medicine.  The 
bowels  should  not  be  much  disturbed,  but, 
if  an  aperient  be  required,  a  mild  one,  as  a 
small  dose  of  castor  oil,  or  the  compound 
liquorice  powder  of  the  Prussian  Pharmacopoeia 
will  suit,  if  the  stomach  does  not  rebel;  if  so, 
a  wineglassful  of  Hunyadi  Janos  water  the  first 
thing  in  the  morning,  followed  by  a  cup  of  warm 
milk,  may  hotter  agreo  with  the  irritablo  organ  ; 
when  there  is  diarrhoea,  a  totally  difforont  line 
of  treatment  will  be  necessary.     But  in  all 


things,  and  at  all  times,  the  grand  rule  is  tc 
save  the  patient's  strength,  to  add  to  it  if  pos- 
sible, and  to  resist  the  inroads  of  the  disease, 
whatever  shape  these  may  assume. 

Alexander  Silver. 

ADEHALGIA  (aSriv,  a  gland,  and  &\yos. 
pain). — Pain  in  a  gland. 

ADENITIS.  —  Inflammation  of  a  gland. 
See  the  several  glands. 

ADEHOCELE  (oS^y,  a  gland,  and  kVjXt;. 
a  tumour). — A  tumour  connected  with  a  gland. 

ADENODYNIA  (aSriv,  a  gland,  and  bSivn, 
pain). — Pain  in  a  gland. 

ADENOID  (a5V,  a  gland,  and  etSos,  form). 
— Glandular :  resembling  the  structure  of  a 
gland,  whether  secreting  or  lymphatic. 

ADENOMA  (dSV,  a  gland,  and  6/xhs,  like). — 
A  morbid  growth,  the  structure  of  which  is  of 
glandular  nature.    See  Tumours. 

AD  HERE  N  T.  "1     Q.      .  . ,  .  , 

ADHESIONS  /  — Structures  are  said  40  °e 

adherent  when  they  become  abnormally  united 
together,  the  morbid  formations  by  which  this 
union  is  effected  being  termed  adhesions.  These 
are  most  frequently  met  with  in  connection  with 
serous  surfaces,  being  usually  the  result  of  an 
inflammatory  process,  but  they  may  be  observed 
in  other  structures.  The  adhesions  vary  con- 
siderably in  extent,  number,  mode  of  arrange- 
ment, firmness,  and  other  characters  ;  they  may 
merely  consist  of  a  few  loose,  slender,  and  deli- 
cate bands,  or  these  bands  may  be  thick  and 
strong,  or  the  contiguous  surfaces  may  be 
blended  and  matted  together  to  a  greater  or  less 
extent,  so  that  they  cannot  be  separated  without 
tearing  or  cutting  them  asunder,  this  last  condi- 
tion constituting  agglutination.  In  structure 
adhesions  consist  mainly  of  connective  or  fibrous 
tissue,  more  or  less  perfectly  developed,  with  a 
few  new  vessels. 

Effects. — Adhesions  are  often  found  at  'post- 
mortem examinations,  which  have  been  of  little 
or  no  consequence  during  life,  as,  for  instance, 
many  of  thosewhich  form  in  connection  with  the 
pleural  surfaces.  If,  however,  they  are  extensive 
and  firm,  or  if  they  occupy  certain  regions  of 
the  body,  they  may  prove  of  serious  moment. 
The  principal  evils  which  are  liable  to  result 
from  adhesions  may  be  thus  indicated : — 1.  They 
often  bind  parts  together,  and  interfere  with 
the  movements  of  important  organs,  such  as 
the  lungs,  heart,  stomach,  or  intestines  ;  in  this 
way  preventing  tho  due  performance  of  their 
functions.  2.  When  an  organ  is  displaced  in 
any  way.  as,  for  example,  the_  heart  by  pleuritic 
effusion,  it  may  becomo  fixed  in  its  new  position 
by  the  formation  of  adhesions,  its  functions 
being  thus  disturbed.  3.  It  is  highly  probable 
that  agglutination  may  lead  to  hypertrophy  of  an 
organ,  e.g.,  the  heart,  by  embarrassing  its  move- 
ments, and  honce  affecting  its  action.  4.  On  the 
other  hand,  atrophy  or  degeneration  of  structure 
may  ensue,  in  consequence  of  the  adhesions  in- 
terfering with  tho  due  supply  of  blood  by  pressing 
upon  the  vossels,_  so  that  the  nutrition  of  the 
tissues  becomos  impaired.    In  the  young,  also. 
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the  development  of  structures  may  be  checked. 
5.  Adhesions  may  involve  important  structures, 
such  as  nerves  or  vessels,  pressing  upon  or  de- 
stroying them,  thus  giving  rise  to  symptoms  of  a 
serious  nature.  6.  Tubes  or  canals  for  the  pas- 
sage of  secretions  or  other  materials  are  some- 
times narrowed  or  obliterated  by  adhesions.  7- 
When  formed  within  the  abdominal  cavity,  espe- 
cially when  they  take  the  form  of  bands,  adhe- 
sions may  prove  highly  dangerous  by  com- 
pressing, constricting,  exerting  traction  upon,  or 
Btrangulating  some  portion  of  the  intestine,  in 
either  of  these  ways  leading  to  intestinal  ob- 
struction. 

It  is  frequently  difficult  or  impossible  to  deter- 
mine the  existence  of  adhesions  by  clinical  inves- 
tigation during  life  ;  but  the  history  of  some  past 
illness  during  which  they  were  likely  to  be 
formed,  the  results  of  physical  examination,  espe- 
cially in  connection  with  the  heart  and  lungs, 
and  the  symptoms  present,  not  uncommonly 
enable  them  to  be  discovered. 

Frederick  T.  Eobbbts. 

ADIPOCEBE  (adeps,  fat,  and  cera,  wax). — 
Synon.  :  Fr.  Adipocire ;  Ger.  Fettwachs. 

Definition. — A  substance  formed  by  a  spon- 
taneous change  in  the  dead  tissues  of  animals. 

Description. — As  seen  generally  in  a  dried 
state  in  museums,  adipocere  somewhat  resembles 
spermaceti  in  consistence,  but  it  is  less  crystalline 
in  fracture,  and  is  of  a  dull  -white  or  buff  colour, 
the  surface  being  marked  by  the  outlines  of  blood- 
vessels or  other  textures.  Adipocere  in  the  earlier 
stages  of  its  formation,  or  -when  formed  in  a  damp 
situation,  is  soft,  and  if  rubbed  between  the  fingers 
communicates  a  greasy  feeling.  The  odour  is 
peculiar  and  rather  disagreeable. 

Chemical  Composition. — Adipocere  dissolves 
in  ether,  leaving  a  delicate  filamentous  web  ;  it 
burns  with  a  blue  flame,  yielding  a  white  ash.  It 
is  properly  described  as  a  soap  composed  of  mar- 
garic  and  oleic  acids  in  combination  with  ammo- 
nia, the  fixed  alkalies,  and  alkaline  earths  ;  the 
relative  proportion  of  the  latter  ingredients  vary- 
ing with  the  age  of  the  specimen  (the  ammonia 
disappearing),  and  with  the  composition  of  the 
fluids  in  contact  with  which  the  adipocere  had 
been  formed.  It  is  said  that  oleic  acid  predo- 
minates in  adipocere  formed  from  dead  fish. 

Microscopic  Appearances. — When  the  flesh  of 
animals  in  which  this  transformation  has  recently 
commenced  is  examined  with  the  microscope,  it  is 
found  to  be  composed  of  broken-down  or  dis- 
integrated tissues,  fatty  granules  or  particles, 
.  together  with  a  few  acicular  scales  or  crystals. 
The  granules  may  be  seen  in  what  was  muscular 
i,  tissue  to  assume  somewhat  the  arrangement  of 
the  muscular  filaments,  thus  presenting  an  ap- 
pearance resembling  an  early  stage  of  fatty 
degeneration.  In  old  and  i*ry  specimens  of 
adipocere  the  crystalline  scales'  form  the  great 
portion  of  the  mass,  and  they  may  be  observed 
preserving  the  outlinos  of  the  muscular  fibres. 

Origin.— Adipocere  has  long  been  known.  It 
is  formod  roadily  from  the  flesh  of  animals  ex- 
posed to  moisture,  or  placed  in  running  water, 
in  very  dilute  nitric  acid,  or  in  alcohol  and 
water  in  the  proportion  of  1  to  6.  It  is  often 
met  with  in  inconvenient  abundance  in  the 


specimen  jars  of  the  anatomist.  The  bodies- 
of  men  and  other  animals  buried  in  peat  inose 
have  frequently  been  found  completely  converted 
into  adipocere.  Lord  Bacon  mentions  it  in  the 
iSylva  Sylvarum,  and  so  also  does  Sir  Thomas 
Brown  in  the  Hydriotaphia ;  but  attention  was  es- 
pecially called  to  its  presence  when  a  vast  number 
of  bodies  were  removed  (in  1786-87)  from  the 
Cimetiere  des  Innocents  at  Paris  to  the  Cata- 
combs. Fourcroy  found  many  of  these  bodies 
converted  into  what  he  named  adipocire,  a  name 
since  retained.  Gibbes  (as  did  Jthers)  suggested 
the  possibility  of  applying  adipocere  formed  frorL 
the  waste  flesh  of  animals  to  some  useful  pur- 
poses, but  the  tenacity  of  the  disagreeable  odour 
and  the  presence  of  other  difficulties  have  prevented 
these  suggestions  from  being  carried  out.  With  re- 
spect to  the  immediate  changes  which  give  origin 
to  adipocere  chemists  have  differed  in  opinion. 
One  class  believes  with  Gay-Lussac  and  Berzelius 
that  the  compound  results  from  the  fat  originally 
present  in  the  tissues,  and  that  the  other  compo- 
nents are  completely  destroyed  by  putrefaction. 
The  other  class,  which  includes  the  names  of 
Thomas  Thomson  and  Brande,  maintains  '  thai 
the  fatty  matter  is  an  actual  product  of  the 
decay,  and  not  merely  an  educt  or  residue.' 
These  opinions  may,  the  present  writer  thinks, 
be  reconciled  by  the  better  knowledge  we  now 
possess  of  the  elementary  composition  of  tissues. 
We  know  that  the  combination  of  fat  and  albu- 
min constituting  one  of  the  earliest  steps  in  the 
process  of  nutrition  is  traceable  in  the  further  de- 
velopment and  formation  of  nearly  every  texture. 
When  that  combination  is  destroyed  by  a  ces- 
sation of  the  process  of  life,  the  tissues  are  as  it 
were  resolved  into  their  primary  elements.  We 
may  thus  have  adipocere  derived  not  only  from 
free  fat,  butfrom  the  elements  of  fat  existing  in  and 
obtained  from  the  decomposition  of  other  tissues. 
Adipocere  may  thus  be  described  as  both  an 
educt  and  a  product.  This  opinion  is  confirmed 
by  the  researches  of  Bauer  and  Voit,  who  showed 
that  fatty  matter  was  derived  from  the  meta- 
morphosis of  albumin  in  starved  animals,  to 
which  phosphorus  had  been  administered.1 

The  interest  concerning  this  substance  is  nut 
confined  to  the  chemist.  The  medical  juristhas 
studied  it  with  the  view  of  determining  the  time 
and  progress  of  its  formation,  and  of  thus  ascer- 
taining the  probable  period  at  which  death  oc- 
curred. But  hitherto  no  decided  or  satisfactory 
information  has  been  obtained,  owing  to  the 
varied  circumstances  which  influence  the  progress 
of  the  change,  in  connexion  not  only  with  the 
condition  of  the  body  itself,  but  also  with  the 
character  of  its  surroundings.  The  formation 
of  adipocere  has  a  further  and  a  special  interest 
for  the  pathologist.  It  was  the  study  of  this 
process  which  led  the  present  writer  to  point 
out  the  analogy  which  exists  between  it  and  fatty 
degeneration  in  the  living  body,  and  thus  to  es- 
tablish the  pathological  doctrine  that  fatty  dege- 
neration is  the  result  of  a  retrograde  metamor 

1  The  writer  would  desire  to  refer  here  to  the  analogy 
which  seems  to  exist  between  the  change  of  animnl 
mntter  into  adipocere,  and  that  which  occurs  In  vegetable 
matter  by  its  conversion  into  peat  and  coal.  This,  how- 
ever, Is  not  the  place  in  which  to  examine  further  such 
an  analogy. 
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phosis,  due  to  defective  nutrition.  {See  Medical 
and  Chirurgical  Transactions,  vol.  xxxiii.) 

RlCHAKD  QtTAIN,  M.D. 

ADIPOSIS. — A  term  which  properly  signi- 
fies either  general  corpulency,  or  accumulation 
of  adipose  tissue  in  or  upon  an  organ.  See 
Fatty  Gbowth  ;  and  Obesity. 

ADYNAMIA  ~\  ,  s, 

ADYNAMIC  )  PrlV-'  aDd  5t""V"*' 
power). — Terms  indicating  serious  depression  of 
the  vital  powers,  and  employed  as  synonymous 
with  the  'typhoid  condition.'  The  adjective  is 
applied  to  diseases  in  which  the  phenomena 
of  this  condition  are  prominent.  See  Typhoid 
Condition. 

^aOPHONY  (atf,  a  goat,  and  <pav)),  voice). 
— A  peculiar  alteration  of  the  resonance  of  the 
voice,  as  heard  on  auscultation  of  the  chest, 
compared  to  the  bleating  of  a  goat.  See  Physical 
Examination. 

JETIOLOGY  (aMa,  cause,  and  \Syos,  word). 
— That  branch  of  pathological  science  which 
deals  with  the  causation  of  disease.  See  Disease, 
Causes  of. 

AFFINITY. — This  term  is  the  designation 
of  a  property  by  which  elementary  and  com- 
pound substances  unite  with  one  another  and 
form  new  compounds.  It  is,  therefore,  a  pro- 
perty with  which  chemists  are  principally  con- 
cerned. But  the  ideas  suggested  to  the  chemist 
by  the  term  affinity  are  also,  though  less 
explicitly,  excited  in  the  mind  of  the  pathologist 
and  of  the  therapeutist  by  certain  classes  of  facts 
frequently  falling  under  their  observation.  The 
pathologist,  for  instance,  knows  that  saline  or 
earthy  matter  is  very  prone  to  accumulate  in  the 
midst  of  degenerated  tissue  in  the  walls  of  an 
artery  or  of  a  cardiac  valve,  so  as  to  give  rise  to 
a  patch  of  '  calcification ' ;  he  knows  that  in  a 
gouty  patient  urate  of  soda  is  most  apt  to  accumu- 
late and  form  '  chalk  stones '  in  the  tissues  around 
affected  joints ;  he  knows  that,  however  it  may  be 
administered,  arsenic  iu  poisonous  doses  tends  to 
produce  inflammation  of  the  alimentary  canal, 
that  strychnia  acts  with  preference  upon  the  ner- 
vous system,  and  that  in  ordinary  cases  of  lead- 
poisoning  this  metal  interferes  especially  with 
the  nutrition  of  the  extensor  muscles  of  the  fore- 
arm. Applications  of  the  same  notion  in  the 
department  of  therapeutics  are  equally  familiar 
in  respect  to  the  action  of  many  drugs.  It 
may  be  regarded  as  an  ascertained  fact  that 
iodide  of  potassium  tends  especially  to  influence 
the  nutrition  of  the  fibrous  structures  in  the 
body,  and  that  bromide  of  potassium  has  a  no  less 
certain  action  in  modifying  the  nutrition  of  the 
nervous  centres  in  many  unhealthy  states.  Again, 
there  is  a  whole  class  of  substances  which  whon 
taken  into  the  system  have,  whatever  their 
other  actions  may  be,  an  undoubted  effect  in 
modifying  the  functional  activity  of  the  kidnoy. 
We  have  in  nitrite  of  amyl  a  remedy  possess- 
ing a  remarkable  influence  over  the  unstripod 
muscular  fibres  of  the  arterios  and  bronchi,  or 
else  over  tho  nerve-centres  by  which  they  are 
controlled.  Wo  have  in  woorara  an  agent  which 
acta  especially  upon  tho  motor  side  of  the  ner- 
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vous  system ;  and  we  have  in  digitalis  an  im- 
portant remedy  which,  amidst  its  other  effects, 
seems  to  have  a  decided  power  of  improving  the 
nutrition  of  the  cardiac  ganglia.  The  recent 
progress  of  therapeutics  encourages  us  to  hope 
that  more  and  more  of  these  specific  effects  of 
drugs  will  be  accurately  determined,  so  that  the 
notion  implied  by  the  term  affinity  may,  after  a 
time,  have  a  deeper  meaning  than  at  present 
for  the  practitioner  of  medicine.  See  Anta- 
gonism. H.  Chaelton  Bastian. 

AFFUSION.— A  method  of  treatment  which 
consists  in  pouring  a  fluid,  usually  water,  either 
cold  or  warm,  upon  the  patient.  See  Water, 
Therapeutics  of ;  and  Baths. 

AFRICA,  South.— See  Appendix. 

AGEUSTIA  (a,  priv.,  and  yevais,  taste). — 
Loss  of  taste.    See  Taste,  Disorders  of. 

AGONY  (ay&i/,  strife  or  struggle). — Agony 
implies  bodily  pain  or  mental  suffering  so  in- 
tense that  it  cannot  be  endured,  but  excites  a 
struggle  against  it.  It  is  also  applied  to  the  final 
struggle  that  often  precedes  death.  See  Death, 
Modes  of. 

AGORAPHOBIA  (a7opa,  a  market-place, 
and  <p6Pos,  fear).  Synon.  :  Fr.  Lapeur  des  espaces. 
— By  these  names  a  peculiar  nervous  complaint 
has  been  recognised,  characterised  by  a  feeling 
of  alarm  and  terror,  accompanied  with  a  group 
of  nervous  symptoms,  which  some  individuals 
experience  when  they  are  in  a  certain  space. 
The  condition  may  be  developed  rapidly  or  gra- 
dually, and  the  chief  phenomena  observed  are 
as  follows  : — A  sudden  sensation  is  experienced, 
as  if  the  heart  were  being  grasped,  while  this 
organ  palpitates  violently ;  the  face  becomes 
flushed ;  the  legs  feel  weak,  tremble,  and  seem 
as  if  they  would  give  way  under  the  body.  There 
may  be  sensations  of  itching,  coldness,  or  numb- 
ness ;  or  profuse  sweating  may  occur.  There  is  no 
true  vertigo  ;  the  special  senses  are  unaffected  ; 
and  consciousness  is  not  at  all  impaired.  A 
curious  impression  is  sometimes  experienced,  as 
if  space  were  elongating  itself  out  indefinitely. 
Persons  who  are  thus  affected  are  quite  sensible 
of  the  foolishness  of  their  fear,  but  cannot  be 
reasoned  out  of  it.  During  the  attacks  they 
feel  a  strong  inclination  to  cry  out,  but  fear  to 
do  so.  They  think  that  their  dread  is  known 
to  others,  and  many  of  them  endeavour  to  con- 
ceal their  feelings,  lest  they  should  be  considered 
insane. 

The  circumstances  under  which  the  symptoms 
just  described  may  be  experienced  are  various. 
They  may  bo  felt,  for  instance,  in  the  street, 
especially  if  the  shops  are  shut  ;  in  public 
buildings,  such  as  churches,  concert-rooms,  or 
theatros  ;  in  omnibusos,  cabs,  or  other  convey- 
ances ;  on  a  bridge  ;  or  in  looking  at  an  extended 
facado  or  flying  perspective.  Most  porsons  who 
suffer  thus  in  the  street  feel  better  whon  with 
somo  one,  or  when  noar  some  object,  such  11s  a 
carriage,  or  ovon  when  carrying  an  umbrella  or 
a  stick.  Occasionally,  however,  thoy  shun  other 
people,  especially  acquaintances. 

But  litt  le  is  known  as  to  tho  origin  and  nature 
of  agoraphobia.  The  complaint  is  not  regarded 
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as  idiopathic,  but  as  sequential  to  some  other 
condition.  It  occurs  in  males  and  females,  and 
the  individuals  affected  may  be  strong  and  in 
good  bodily  health,  while  they  are  often  intel- 
ligent and  well-educated.  A  history  of  heredi- 
tary nervous  disorder  can  be  traced  in  some 
cases,  indicated  by  the  occurrence  of  insanity 
or  epilepsy  in  members  of  the  family ;  and  the 
patients  themselves  may  present  indications  of  a 
nervous  temperament.  Their  emotions  may  be 
easily  excited;  and  they  may  be  subject  to 
nervous  symptoms,  such  as  headache,  a  feeling 
of  heat  in  the  top  of  the  head,  sparks  before 
the  eyes,  occasional  faintness,  or  motor  disorders. 

Frederick  T.  Roberts. 

AGRAPHIA.    See  Aphasia. 

AGRIA  (&yp'os,  wild). — This  term  signifies 
angry  and  severe.  Willan  describes  a  Lichen 
agrius,  which  is  likewise  termed  Agria  ;  it  is  a 
circumscribed  inflammatory  eczema  situated  on 
the  back  of  the  hands.  The  qualities  implied 
by  agria  are  excessive  pruritus,  burning  pain, 
thickening,  fission,  and  copious  exudation. 

Erasmus  Wilson. 

AGUE. — A  popular  synonym  for  Intermittent 
Fever.    See  Intermittent  Fever. 

AGUE-CAKE. — A  form  of  enlargement  of 
the  spleen,  resulting  from  the  action  of  malaria 
on  the  system.  See  Spleen,  Diseases  of;  and 
Malaria. 

AIR,  etiology  of.    See  Disease,  Causes  of. 

AIR,  Therapeutics  of. — Air  is  employed  in 
the  treatment  of  disease  in  many  ways  and 
for  many  purposes.  It  is  used,  first,  as  the 
atmosphere,  a  gaseous  mixture  of  definite  compo- 
sition and  with  a  variable  pressure.  Secondly, 
advantage  is  taken  of  air  as  a  vehicle  for  other 
substances  in  the  gaseous  or  finely  divided 
state.  And,  thirdly,  it  is  selected  as  a  medium  by 
which  the  temperature  of  the  body  may  be  readily 
and  effectively  influenced.  In  the  first  of  these 
relations  only — as  pure  air — -will  its  therapeutics 
require  to  be  considered  in  this  article.  The 
application  to  the  body  generally  of  air  that  has 
been  warmed,  or  warmed  and  loaded  with  mois- 
ture, will  be  found  described  in  the  article  on 
Baths;  while  its  administration  to  the  respi- 
ratory organs,  either  in  this  form  or  as  a  vehicle 
for  such  substances  as  creasote,  carbolic  acid, 
alkaloids,'  and  sulphurous  acid,  will  be  dis- 
cussed under  Inhalations. 

Principles. — The  dual  relation  in  which  the  air 
stands  to  the  economy — as  a  definite  compound  of 
certain  gases,  and  asan  atmosphere  with  a  certain 
pressure— is  very  frequently  disturbed;  and 
this  disturbance  accounts  for  some  of  the  most 
familiar  phenomena  of  disease.  Alteration  in 
the  quality  or  quantity  of  the  respired  air, 
whether  from  the  state  of  the  atmosphere  itself 
or  from  derangement  of  the  complex  apparatus 
of  respiration  and  circulation,  is  the  cause  of 
some  of  the  most  sorious  and  distressing  symp- 
toms attending  diseases  of  the  chest.  It  might 
be  predicted  by  the  physiologist  that  under  these 
circumstances  relief  would  be  afforded,  at  least 
to  symptoms,  by  suitable  alteration  of  the  com- 
position or  volume  of  the  air.    The  method  of 
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treatment  thus  rationally  indicated  is  further 
readily  practicable — the  supply  of  air  is  un 
limited  ;  its  composition  may  be  altered  at  plea 
sure;  ;ts  pressure  may  be  increased  or  dimi 
nished  ;  and  such  alteration  will  alter  its  chemical 
properties.  We  find  accordingly  that,  ever  since 
the  discovery  of  the  composition  of  the  atmo- 
sphere, frequent  trials  havo  been  made  of  its 
value  therapeutically.  Oxygen  was  early  recog- 
nised as  its  active  constituent,  and  came  to  be 
administered,  as  it  still  is,  in  the  form  of 
inhalation.  From  time  immemorial,  indeed, 
advantage  has  been  taken  of  the  purity  and 
certain  other  unknown  qualities  of  the  air 
for  the  prevention  and  treatment  of  disease  ; 
and  the  character  of  the  atmosphere  is  natur- 
ally reckoned  one  of  the  most  important  ele- 
ments of  climate  (see  Climate).  More  recently 
use  has  been  made  of  the  powerful  properties 
that  air  possesses  when  physically  changed. 
Within  the  last  few  years  a  remarkable  advance 
has  been  made,  on  the  one  hand,  in  the  physio- 
logy of  respiration  and  the  relation  of  the  circula- 
tion to  the  atmospheric  pressure,  and,  on  the 
other,  in  the  pathology  of  diseases  of  the  chest. 
Clearer  views  have  been  reached  on  the  signifi- 
cation of  various  symptoms,  and  especially  of 
dyspncea  in  its  different  forms.  At  the  same 
time  observations  upon  the  effects  of  compressed 
and  rarefied  air  have  been  becoming  more  exact. 
Pursuing  the  physiological  track,  modern  the- 
rapeutists have  availed  themselves  of  this  know- 
ledge, and  revived  the  use  of  air  physically 
altered  in  the  treatment  of  diseases  of  the  lungs, 
heart,  and  other  parts  of  the  body.  This  ap- 
plication they  are  now  able  to  make  with  accu- 
racy, and  the  success  of  the  reformed  system  of 
aerotherapeutics  appears  to  be  unquestionable. 
Although  in  England  it  is  seldom  heard  of 
beyond  hydropathic  establishments,  the  system 
is  more  extensively  employed  on  the  Continent. 
Its  leading  principles  and  some  of  its  most 
important  applications  will  be  here  briefly  de- 
scribed. 

The  physiological  effects  of  compressed  or  of 
rarefied  air  will  manifestly  be  different  accord- 
ing asit  is  admitted  to  the  body  as  a  whole,  or  only 
to  a  part  of  it.  Familiar  examples  of  the  former 
condition  are  afforded  by  descent  in  the  diving- 
bell,  or  ascent  in  the  balloon  ;  and  of  the  latter 
by  the  action  of  the  cupping-glass,  and  the  effect 
of  interrupted  or  frequently  repeated  respirations 
upon  the  pulse  and  system  generally.  Under 
the  first  circumstances  the  alteration  of  pressure 
is  absolute;  under  the  second  it  is  relative, 
and  capable  of  producing  most  important 
disturbances  in  the  distribution  of  the  vital 
fluids.  The  two  methods  of  application  must 
accordingly  be  separately  discussed. 

Gbnehal  Aerotherapeutics. — The  effects  of 
compressed  air  on  the  body  as  a  whole  have 
been  studied  in  the  air-bath,  a  simple  mechanical 
arrangement  in  the  form  of  an  iron  chamber, 
which  can  be  filled  with  air  at  any  pressure, 
whether  above  or  below  the  normal,  by  means 
of  steam-power.  The  principal  physiological 
effects  of  air  condensed  by  three-sevenths  of 
an  atmosphere  were  ascertained  by  von  Vivenot 
to  be: — Pallor  of  the  skin  and  mucous  mem- 
branes ;  a  sensation  of  pressure  in  the  cars ; 
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diminished  frequency  of  respiration,  the  act  be- 
coming easier;  enlargement  of  the  lungs,  and 
increase  of  the  vital  capacity  ;  depression  of  the 
cardiac  force,  and  diminution  of  the  size  and 
strength  of  the  pulse  ;  rise  of  temperature  ;  in- 
creased rigour  of  muscular  action,  secretion,  and 
nutrition  generally  ;  compression  of  the  gaseous 
contents  of  the  intestines  ;  and,  perhaps,  in- 
creased absorption  of  oxygen  and  excretion  of 
carbouic  acid.  When  the  pressure  is  excessive, 
dangerous  or  even  fatal  symptoms  may  super- 
rene.  Frequent  exposure  to  condensed  air  will 
induce  considerable  increase  of  the  vitalcapacity  ; 
and  most  of  the  other  effects,  both  physical  and 
chemical,  will  tend  to  persist.  In  a  word,  it  may 
probably  be  said  that  the  air-bath  acts  on  the 
system,  first,  by  increasing  the  general  me- 
chanical pressure;  and  secondly,  by  admitting 
an  increased  amount  of  oxygen.  In  employing 
the  air-bath,  the  patient  is  kept  in  it  for  a 
period  of  two  hours,  at  first  daily,  but  after 
some  weeks  less  frequently.  The  pressure,  which 
is  employed  in  different  cases  at  one-fifth  to 
one-half  of  an  atmosphere  above  the  normal, 
must  be  slowly  raised  on  admission,  and  reduced 
on  removal  of  the  patient. 

The  number  of  diseases  in  which  the  air-bath 
may  be  given  with  success  is  limited  : — (1.)  In 
certain  forms  of  dyspnoea  :— thus  it  gives  great 
relief  in  spasmodic  asthma,  and  may  also  afford 
temporary  relief  in  emphysema,  but  its  prolonged 
use  appears  to  be  positively  bad,  as  it  in- 
creases the  pulmonary  distension.  (2.)  In  hy- 
peremia and  catarrh  of  the  air-passages,  includ- 
ing pertussis.  (3.)  In  imperfect  expansion  or 
threatened  retraction  of  the  chest,  as  in  the  sub- 
jects of  phthisis  and  chronic  pleurisy.  Compressed 
air  has  also  been  extolled  in  some  forms  of  car- 
diac disease,  and  in  general  malnutrition. 

The  effects  of  rarefied  air  admitted  to  the  body 
as  a  whole  do  not  demand  description  in  this 
place,  either  in  their  physiological  or  in  their 
therapeutical  aspect.  Artificially  rarefied  air  is 
never  employed  in  the  form  of  the  bath  ;  and  the 
natural  supply  in  elevated  regions,  which  has 
found  so  much  favour  as  a  means  of  treatment 
in  phthisis,  is  a  subject  that  belongs  to  Climate 
and  Phthisis. 

Local  Aerotherapeutics. — When  it  is  de- 
sired to  bring  compressed  or  rarefied  air  into 
contact  with  the  respiratory  surface  only,  a 
different  apparatus  must  be  employed.  Several 
forms  have  been  introducod,  respecting  which  it 
will  be  sufficient  to  state  that  the  air  contained 
in  a  gas-holder  is  compressed  or  rarefied  by 
simple  mechanical  means,  and  thereafter  brought 
into  relation  with  the  air-passages  by  an  arrange- 
ment of  tubes  and  valves.  There  are  four  pos- 
sible methods  of  application  : — (1)  Inspiration  of 
condensed  air;  (2)  Expiration  into  condensed 
air  ;  (3)  Inspiration  of  rarefied  air  ;  and  (-1)  Ex- 
piration into  rarefied  air.  The  physiological 
effects  of  the  several  methods  have  been  care- 
fully investigated  by  Professor  Waldenburg,  of 
Berlin,  whose  account  we  shall  follow. 

_  Inspiration  of  condensed  air.  —  Inspiration  of 
air  that  has  been  condensed  by  one-sixtieth 
to  one-fortieth  of  an  atmosphere  produces 
a  sensation  of  extreme  distension  of  the 
chest,  accompanied  by  an    actual  expansion 


of  the  thorax  and  lungs,  and  an  increased 
admission  of  air,  so  that  inspiratory  dyspnoea,  if 
present,  is  relieved.  At  the  same  time  the  other 
thoracic  contents  are  compressed,  the  systemic 
vessels  fill,  the  arterial  pressure  rises,  and  the 
jugulars  become  distended.  The  lungs  and  heart 
will  be  comparatively  anaemic.  If  the  applica- 
tion of  condensed  air  be  frequently  repeated,  the 
vital  capacity,  the  size  of  the  chest,  and  the  re- 
spiratory force,  may  all  be  increased,  and  partial 
relief  may  be  permanently  afforded  to  dyspnoea. 

Expiration  into  condensed  air  is  most  difficult 
of  accomplishment,  and  endsinapncea  in  inspira- 
tory time.  The  effect  on  the  circulation  does  not 
differ  essentially  from  that  just  described. 

Inspiration  of  rarefied  air. — Inspiration  of  air 
that  has  been  rarefied  by  one  two-hundred-and- 
fortieth  to  one  one-hundxed-and-twentieth — or 
even,  after  a  time,  by  one-sixtieth — of  an  atmo- 
sphere, immediately  causes  the  phenomena  of 
inspiratory  dyspncea:  the  thoracic  viscera  are 
congested,  and  haemoptysis  may  result,  for  the 
effect  may  be  regarded  as  that  of  dry-cupping 
the  pulmonary  alveoli.  The  heart  at  the  same 
time  becomes  full,  and  the  jugulars  collapse. 

Expiration  into  air  that  has  been  rarefied 
by  one-sixtieth  of  an  atmosphere  is  attended  with 
a  sense  of  extreme  compression  of  the  thorax;  at 
the  same  time  there  is  actually  a  partial  retrac- 
tion of  the  lungs,  an  increase  in  the  volume  of 
expired  air,  and  a  corresponding  diminution  in 
the  amount  of  residual  air  in  the  chest.  Expira- 
tory dyspnoea,  if  present,  is  relieved.  While  the 
lungs  thus  diminish  in  size,  the  other  thoracic 
viscera  are  dilated— the  heart  and  the  pulmonary 
and  other  vessels  within  the  chest  being  filled  at 
the  expense  of  those  external  to  it,  both  arteries 
and  veins.  If  the  expiration  into  rarefied  air  be 
frequently  repeated,  the  circumference  of  the 
chest  will  be  diminished,  while  the  vital  capacity 
will  be  actually  increased,  along  with  increase  of 
the  inspiratory  and  expiratory  force. 

Applications. — The  method  of  inspiring 
condensed  air  is  obviously  indicated  in  diseases 
where  inspiratory  dyspnoea  is  an  urgent  symp- 
tom. Spasmodic  asthma,  stenosis  of  the  air- 
passages  from  anatomical  causes,  acute  and 
chronic  bronchitis,  and  atelectasis,  have  all  been 
successfully  treated  by  this  method.  In  croup, 
where  it  is  urgently  indicated,  it  is  most  difficult 
or  even  impossible  to  employ.  In  threatened 
phthisis  it  is  used  prophylactically  ;  and  in  chronic 
pleurisy  it  may  prevent  or  remove  the  effects  of 
collapse  and  retraction  of  the  chest  wall.  The 
inhalation  of  condensed  air  should  also  be  of  use 
in  certain  forms  of  cardiac  dilatation,  especially 
that  due  to  mitral  incompetence.  Improving  as  it 
does  the  general  nutrition,  it  may  be  combined 
with  other  remedies  for  anaemia.  In  the  adminis- 
tration of  condensed  air,  a  'sitting'  should 
last  from  ten  to  thirty  minutes,  once  a 
day — seldom  twice.  —  Expiration  into  con- 
densed air  is  not  used  therapeutically. — In- 
spiration of  rarefied  air  may  be  regarded  as  ;i 
means  of  exercising  the  inspiratory  muscles. 
Like  the  atmosphere  of  great  altitudes,  it  may 
therefore  bo  employed  in  persons  with  badly  de- 
veloped chests ;  and  even  in  phthisis  it  may,  by 
increasing  the  amount  of  blood  in  tho  lungs, 
prevent  caseation  and  promote  absorption  of  the 
o  2 
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products.  In  disease  of  the  right  side  of  the 
heart,  it  would  assist  the  flow  of  blood  from  the 
veins  into  the  lungs,  but  it  is  not  likely  to  be 
employed  for  this  purpose. — Expiration  into 
rarefied  air  promises  to  be  the  most  successful  and 
most  extensively  employed  of  all  the  methods.  In 
it,  according  to  Waldenburg,  we  have  the  physi- 
cal antidote  for  emphysema,  and  in  his  hands  the 
majority  of  such  patients  have  been  either  cured 
or  radically  benefited.  It  has  also  afforded  great 
relief  in  some  cases  of  bronchitis,  where  it  in- 
creases expectoration. 

Other  local  applications  of  the  physical  pro- 
perties of  the  air,  as  seen  in  aspiration,  cupping, 
Junod's  boot,  and  inflation,  are  described  else- 
where in  this  volume.     J.  Mitchell  Bruce. 

AIB   IN    CELLULAR  TISSUE.  See 

Emphysema,  Subcutaneous. 

AIB  IN  VEIN'S.    See  Veins,  Air  in. 

AIB-FASSAGES,  Diseases  of.  See  Re- 
spiratory Organs,  Diseases  of;  also  Larynx, 
Trachea,  and  Bronchi,  Diseases  of. 

AIX-LA-CHAPELLE,  Waters  of.  Ther- 
mal sulphur  waters.    See  Mineral  Waters. 

AIX-LES-BAINS,  Waters  of.  Hot  sul- 
phur waters.    See  Mineral  "Waters. 

AKINESIA.    See  Acinesia. 

ALBINISM  (albus,  white). — Definition. — 
A  state  of  whiteness  or  absence  of  colour  of  the 
integument  and  certain  other  tissues,  consequent 
on  defect  of  pigment-formation.  Tho  want  of 
colour  may  be  complete  or  incomplete ;  partial 
or  universal ;  congenital  or  accidental.  Partial 
albinism  may  be  limited  to  a  spot  of  small 
dimensions ;  or  there  may  be  many  such  spots 
of  variable  extent,  dispersed  over  the  surface  of 
the  body,  and  giving  rise  to  the  appearance 
which  is  denominated  pied  or  piebald  ;  whereas 
in  universal  albinism  the  defect  of  pigment  is 
not  restricted  to  the  integument,  but  is  especially 
remarkable  in  the  iris  and  choroid  membrane  of 
the  eyeball. 

General  Characters. — Persons  and  animals 
affected  with  albinism  are  called  albinoes.  It 
would  soem  more  correct  to  limit  the  term  albino 
to  those  in  whom  the  absence  or  defect  of 
pigment  is  universal,  and  demonstrable  not 
only  in  the  integument  but  likewise  in  the 
eyeball.  In  the  true  albino,  therefore,  the 
ekin  is  white  and  pink  and  more  or  less 
transparent,  and  this  both  in  the  fairer  and 
in  the  darker  races  of  mankind  ;  but  in  certain 
of  tho  latter,  where  tho  pigmentary  function 
is  simply  defective  and  not  totally  wanting,  the 
colour  of  tho  skin  may  be  grey  or  tawny,  and 
more  or  less  variegated  and  frocklod.  The  hair, 
sometimes  of  a  pure  silvery  or  opaque  white,  may 
bo  diversely  tinged  with  yellow  or  red;  occasion- 
ally it  is  flaxen  or  possesses  a  greyish  hue ;  and 
in  some  instances  tho  whole  body  is  covered 
with  a  white  down.  Tho  iris  is  grey  or  pink  in 
accordance  with  the  density  of  its  fibrous  struc- 
ture, and  the  consequent  facility  of  penetration 
of  the  colour  of  its  vascular  layer ;  or,  as  gene- 
rally happens  in  the  negro,  it  is  blue.  The  pupil 
is  contracted  and  brightly  red  from  tho  absence 


of  the  screen  of  protection  usually  afforded  to 
the  choroid  membrane  by  its  pigmentary  layer; 
and  for  the  same  reason  the  rays  of  light  pene- 
trating the  sclerotic  and  iris  give  a  brilliancy  of 
appearance  to  the  fundus  of  the  eyeball.  The 
absence  of  pigment  in  the  eyeball  is  productive 
of  several  peculiarities  of  character  in  the  albino. 
In  the  first  place  the  excess  of  luminous  rays 
penetrating  the  coats  of  the  eyeball  interferes 
with  the  correctness  of  his  vision  ;  his  retinae  are 
intolerant  of  light ;  he  6toops  his  head,  or  droops 
his  eyelids,  to  shelter  his  eyes  ;  he  sees  with  more 
comfort  in  the  dimness  of  evening  than  in  the 
light  of  the  sun  ;  he  is  near-sighted  ;  and  there 
is  in  many  cases  an  oscillation  of  the  eyeballs. 

JEtiology. — Albinism  is  met  with  among  all 
races  of  mankind  and  in  every  country,  but  is 
most  common  amongst  those  who  are  subjected 
to  insalubrious  conditions  of  climate  and  hygiene. 
For  these  reasons  it  is  not  uncommon  among  the 
natives  of  the  marshy  coast  of  Africa ;  among 
negroes  who  are  transferred  to  unhealthy  districts 
in  South  America  and  the  West  Indies ;  among 
the  inhabitants  of  the  western  coast  of  South 
America  and  Mexico;  in  certain  of  the  islands 
of  the  Indian  Ocean ;  and  even  in  the  northern 
regions  of  Europe.  When  albinism  is  congenital, 
it  has  been  assumed  to  be  due  to  an  arrest  of  de- 
velopment ;  but  when  accidental,  its  existence 
must  be  referred  to  exhaustion  of  chroma togeno  us 
or  pigment-producing  function.  Arrest  of  de- 
velopment has  been  inferred  from  the  occasional 
persistence  in  albinoes  of  the  membrana  pupil- 
laris,  and  of  the  festal  down  of  the  skin ;  from 
the  more  frequent  occurrence  of  the  condition  in 
females  than  in  males ;  and  from  the  observa- 
tion that  albinoes  are  sometimes  misshapen  and 
feeble  intellectually  as  well  as  physically.  On 
the  other  hand  it  is  well  known  that  albinism  is 
often  associated  with  perfect  physical  strength 
and  remarkable  intellectual  vigour.  Among  other 
causes  to  which  it  has  been  assigned  are  heredity, 
and  debility,  however  induced. 

Treatment.  —  The  treatment  of  congenital 
albinism  must  consist  in  the  application  of  those 
agencies  which  tend  to  strengthen  and  improve 
the  general  health.  With  regard  to  the  special 
inconvenience  resulting  from  the  absence  of  pig- 
ment in  the  eyes,  it  has  been  observed  that  the 
difficulty  felt  in  reading  is  greatly  lessened  by 
using  screens  or  goggles  made  of  some  opaque 
material,  such  as  aluminium,  each  perforated  by 
a  small  opening,  admitting  only  the  rays  of  light 
from  the  object  looked  at.  Thetroatment  of  acci- 
dental albinism  will  be  considered  under  Pig- 
mentary Skin-Disease.      Erasmus  Wilson. 

ALBUMINOID  DISEASE.  —  Synox.  : 
Waxy,  Lardaccous,  and  Amyloid  Degeneration. 
Fr.  Digitisation  amyldidc.  Got.  Speckartigc  De- 
generation (Rokitansky) ;  Amyloidc  Entartung 
(Virchow). 

Definition. — A  peculiar  form  of  degeneration, 
affecting  certain  organs,  and  constituting  in  iu 
offects  a  distinct  and  general  disease. 

Etiology — In  the  majority  of  cases  albu- 
minoid disease  is  preceded  by  long-continued 
suppuration,  most  frequently  in  the  form  of 
bone-  or  joint-disease  ;  or  else  of  destructive 
pulmonary  phthisis,  empyema,  pyelitis,  cystitis, 
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and  other  affections,  where  there  has  been  a  con- 
stant drain  of  pus.  In  the  absence  of  obvious 
suppuration,  there  is  usually  present  an  exhaust- 
ing disease,  as  syphilis,  ague,  or  some  more 
obscure  cachexia.  These  antecedent  conditions 
must  be  regarded  as  the  cause  of  the  malady, 
and  it  is  only  in  the  rarest  instances  that  no  such 
cause  can  be  traced.  It  is  not  easy  to  recognise 
the  connection,  but  it  may  be  pointed  out  that  a 
drain  of  pus  involves  not  only  a  loss  of  highly 
organised  protoplasmic  material,  but  also  oi 
potassium  salts,  -which  are  contained  in  large 
proportion  in  the  solid  elements  of  pus,  and 
■which  salts,  as  we  have  seen,  are  deficient  in  the 
affected  tissues. 

Anatomical  Characters.  —  The  organs  af- 
fected are  usually  much  enlarged,  but  sometimes 
they  ultimately  decrease  in  size.  They  are  pale, 
dense,  dry,  sometimes  hard,  and  either  generally 
or  in  certain  spots  translucent.  In  an  advanced 
stage  of  the  disease  the  parts  appear  as  if  soaked 
in  wax,  or  other  translucent  material.  If  iodine, 
in  alcoholic  or  aqueous  solution,  be  applied  to  the 
affected  parts,  they  are  stained  yellow,  orange,  or 
a  deep  mahogany  brown,  according  to  the  degree 
of  the  morbid  change.  IS  the  portions  thus 
coloured  be  further  treated  with  dilute  sulphuric 
acid,  a  purplish  black  colour  is  produced.  These 
characters  depend  upon  the  presence  in  the  tissue- 
elements  of  a  peculiar  substance,  allied  to  the 
albuminates, and  containing,  when  approximately 
pure,  about  15  per  cent,  of  nitrogen.  It  is  so- 
luble in  alkalis,  not  digested  by  popsine,  and  not 
readily  altered  by  putrefaction ;  it  gives  with 
iodine  the  characteristic  colour  just  noted,  which 
gave  rise  to  Virchow's  erroneous  supposition  of 
its  being  allied  to  starch,  whence  the  name — 
Amyloid.  This  albuminoid  material  being  con-, 
tained  in  the  tissue-elements  themselves,  and 
not  infiltrated  between  them,  is  probably  not 
poured  out  by  the  vessels  as  such,  but  results 
from  a  transformation  of  the  materials  of  the 
tissues.  Chemical  analysis  of  the  affected  organs 
shows  a  remarkable  change  in  their  mineral  con- 
stituents, the  potassium  and  phosphoric  acid 
being  very  greatly  diminished,  as  compared  with 
healthy  organs ;  while  the  sodium  and  chlorine 
remain  normal,  or  are  proportionately  increased. 

Albuminoid  disease  affects  most  frequently  the 
liver,  spleen,  and  kidneys.  Next  in  order  of 
frequency  come  the  lymphatic  glands,  and  the 
intestinal  mucous  membrane,  especially  its  villi ; 
more  rarely  the  suprarenal  bodies,  the  pancreas, 
the  urinary  mucous  membrane,  or  the  omentum 
are  involved ;  and. quite  exceptionally,  other  parts, 
such  as  the  thyroid  body,  tho  generative  organs, 
the  heart,  and  the  lungs.  In  most  organs  the 
blood-vessels  and  their  appendages,  (glomeruli 
of  the  kidneys,  Malpighian  corpuscles  of  the 
spleen)  are  the  seat  of  the  morbid  change  ;  but  in 
some,  such  as  the  kidney,  secreting  cells  may 
also  be  affected,  and  in  the  liver  these  structures 
are  chiefly  or  solely  involved.  Tho  diseased  ele- 
ments are  enlarged,  translucent,  and  structureless. 

Symptoms,  Diagnosis,  and  Prognosis. — Tho 
general  symptoms  of  albuminoid  disease  are 
anaemia,  debility,  a  caehoctic  appearanco,  and 
sometimes  capillary  haemorrhage.  Tho  local 
symptoms  are  chiefly  important  in  the  enso  of 
the  liver,  spleen,  and  kidneys.    Uniform  smooth 


enlargement  of  the  liver  and  spleen,  which  can 
be  referred  to  no  other  cause,  may  be  due  to 
the  albuminoid  change.  Where  the  kidney  is 
affected,  albuminuria,  dropsy,  uraemia,  and  a 
train  of  symptoms  arise,  which,  regarded  as  a 
whole,  differ  from  those  of  other  kidney  diseases. 
The  diagnosis  is  greatly  confirmed  by  (1)  the 
simultaneous  occurrence  of  disease  in  several 
organs ;  (2)  a  history  of  suppuration,  or  of 
some  cachectic  disease,  especially  syphilis. 
The  'prognosis  is  extremely  unfavourable,  and, 
when  the  disease  is  far  advanced,  it  is  hopeless. 

Treatment. — Though  in  advanced  cases  treat- 
ment can  avail  but  little,  there  is  reason  to  think 
that  were  the  occurrence  of  disease  anticipated, 
or  its  presence  earlier  recognised,  prevention,  or 
even  cure,  might  be  possible.  In  all  such  com- 
plaints as  chronic  joint-disease,  psoas  abscess,  sy- 
philitic disease  of  bone,  or  prolonged  empyema,  the 
probability  of  this  frequently  fatal  sequela  should 
be  borne  in  mind,  and  guarded  against  by  a  suit- 
able regimen.  The  diet  should  not  only  be  gene- 
rally nutritious,  but  should  include  more  especially 
abundance  of  nitrogenous  food  (albuminates),  as 
well  as  the  potassium  salts,  which  the  affected 
tissues  lack.  These  are,  indeed,  largely  contained 
in  the  juices  of  fresh  meat,  and  also  in  the  green 
parts  of  vegetables.  Among  drugs,  nutrient 
tonics,  of  which  iron  and  cod-liver  oil  are  the 
type,  must  hold  the  first  place  ;  but  the  adminis- 
tration of  potassium  salts,  as  proposed  by  Dr. 
Dickinson,  is  also  indicated.  Of  these  we  should 
be  induced,  on  a  priori  grounds,  to  select  those 
of  which  the  local  action  is  least  violent,  and 
which  cause  little  vascular  depression,  such  as 
tho  bicarbonate,  or  the  citrate,  or  other  organic 
salts.  The  danger  of  '  potash  poisoning '  is  very 
remote.  J.  F.  Payne. 

ALBUMINS. — Definition.—  Albumins  are 
substances  closely  resembling  egg-albumin, 
the  chief  constituent  of  white  of  egg  or  albu- 
men. To  distinguish  between  the  white  of  egg 
and  its  chief  constituent,  the  former  is  spelt 
albumen  and  the  latter  albumin.  Albumins 
constitute  a  sub-division  of  the  class  of  albu- 
minous bodies,  which  includes  all  substances 
having  a  general  resemblance  to  albumen. 

Enumeration. — The  sub-class  properly  con- 
tains only  two  members,  egg-albumin  and  serum- 
albumin  ;  but  the  name  Bence-Jones's  albumin  has 
been  given  to  an  albuminous  body  differing  very 
considerably  in  its  properties  from  the  other 
two. 

Characters. — Egg-albumin  and  serum- albu- 
min are  semi-transparent,  yellowish,  and  struc- 
tureless when  dried.  They  aro  soluble  in  water ; 
and  this  solution  is  coagulated  by  boiling.  From 
the  same  solution  they  aro  precipitated  by  (a) 
nitric  acid ;  (b)  salts  of  tho  heavy  metals,  for 
example,  copper-sulphato  ;  (c)  acetic  acid  with 
potassium-ferrocyanide  ;  (d)  boiling  with  acetic 
acid  and  a  neutral  salt,  for  examplo,  potassium- 
sulphato  ;  (e)  alcohol.  Egg-albumin  is  distin- 
guished from  serum-albumin  by  tho  coagulum 
which  it  forms  with  nitric  acid  being  insoluble 
in  excess,  while  that  of  serum-albumin  is  soluble. 
Beneo-Jones's  albumin  givos  no  precipitate  with 
excess  of  nitric  acid  unless  loft  to  stand,  or  un- 
less heated  and  left  to  cool,  when  it  forms  a  solid 
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coagulum.  This  coagulum  redissolves  on  heat- 
ing, and  again  forms  on  cooling.  It  may  be 
separated  from  ordinary  albumin  by  adding 
nitric  acid,  boiling,  and  filtering  when  hot.  The 
ordinary  albumin  will  remain  on  the  filter  while 
Bence- Jones's  albumin  will  pass  through,  and 
will  coagulate  when  the  filtrate  cools. 

Modifications. — By  the  action  of  acids  and 
alkalis  albumin  may  be  converted  into  acid-albu- 
min and  alkali-albumin  respectively,  neither  of 
which  is  coagulated  by  boiling. 

Acid-albumin  may  be  formed  in  two  ways : — 
First,  by  dissolving  solid  albumin  in  concentrated 
nitric  or  other  mineral  acid  with  the  aid  of 
heat.  Secondly,  by  heating  an  aqueous  solution 
of  albumin  with  one  of  these  acids  very  much 
diluted  (1  in  500).  Although  soluble  in  very 
concentrated  or  very  dilute  acids,  acid-albumin 
is  insoluble  in  moderately  dilute  acids.  There- 
fore, when  the  solution  in  concentrated  nitric 
acid  is  diluted  with  water,  a  precipitate  is 
formed,  which  redissolves  when  much  water  is 
added.  And,  conversely,  when  acid-albumin  is 
made  by  boiling  a  solution  of  albumin  in  water 
with  very  dilute  nitric  acid,  the  addition  of  more 
acid  will  throw  down  a  precipitate,  which  redis- 
solves if  a  very  large  excess  of  the  concentrated 
acid  be  added,  and  especially  if  it  be  heated  at 
the  same  time.  On  neutralizing  a  solution  of 
acid-albumin,  a  precipitate  is  thrown  down, 
which  dissolves  in  excess  of  alkali. 

Alkali-albumin,  or  Alhali-albuminate .  as  it  is 
also  called,  is  formed  by  dissolving  albumin  in 
caustic  potash  or  soda  ;  or  by  adding  either  of 
these  to  its  aqueous  solution  and  allowing  this  to 
Stand,  or  heating  it.  This  modification  is  not 
precipitated  by  heat,  but  is  precipitated  by  neu- 
tralization; the  precipitate  dissolving  very  readily 
in  slight  excess  of  acid.  If  alkaline  phosphates 
are  present  in  the  solution,  as  they  are  in  urine, 
alkali-albumin  requires  a  slight  excess  of  acid 
to  throw  it  down,  and  is  not  precipitated  by  exact 
neutralization,  as  acid-albumin  would  be  under 
similar  circumstances.    T.  Lauder  Brunton. 

ALBUMINURIA. — Definition. — A  condi- 
tion characterised  by  the  presence  of  albumin  in 
the  urine.  Other  albuminous  bodies,  not  albu- 
mins, may  be  present  in  hsematinuria,  hsema- 
turia,  pyuria,  and  spermatorrhoea. 

Symptoms. — Albumin  may  occur  in  the  urine 
without  any  symptoms  whatever,  but  its  con- 
tinuous loss  leads  to  anaemia  and  changes  in  tli6 
circulation,  which  usually  originate  the  following 
symptoms — a  pallid  pasty  complexion,  dry  skin, 
and  tendency  to  oedema  of  the  cellular  tissue 
noticeable  on  the  eyelids  and  shins  ;  derange- 
ment of  digestion,  flatulence,  occasional  nausea, 
and  irregularity  of  the  bowels  ;  nervous  disorder 
shown  by  muscular  weakness,  languor,  lassitude, 
vague  pains  about  the  loins,  and  headache; 
calls  to  make  water  during  the  night;  palpi- 
tation, and  frequently  accentuation  of  the  second 
sound  of  the  heart  over  the  aortic  cartilage,  and 
reduplication  of  the  first  sound  over  the  eoptum 
ventnculorum. 

Tests  for  Albumin.— The  two  tests  usually 

employed  to  detect  albumin  in  the  urine  are  

first,  boiling  ;  and,  secondly,  tho  addition  of  nitric 
acid ;  both  of  which  produce  a  cloud  or  precipi- 


tate. If  the  urine  is  turbid  the  albuminous 
cloud  may  not  be  noticed ;  and  therefore  such 
urine  should  be  filtered  before  the  application 
of  either  test,  unless  the  turbidity,  being  depen- 
dent on  the  presence  of  urates,  is  removed  by 
heat. 

Me/hod  of  employing  the  lest  by  boiling. — 
With  the  object  of  saving  time  the  urine  is  often 
boiled  at  once,  but  the  results  thus  obtained  are 
liable  to  several  fallacies,  which  will  be  subse- 
quently described.  In  order  to  avoid  such  fallacies 
the  following  method  should  be  pursued : — Ascer- 
tain the  reaction  of  the  urine  ;  and,  if  it  be 
alkaline  or  very  strongly  acid,  add  acetic  acid  in 
the  one  case,  or  liquor  potassae  in  the  other 
until  its  reaction  is  only  slightly  acid.  Fill  a 
test-tube  to  about  one-third  of  its  capacity  with 
the  urine,  and  hold  it  obliquely  in  the  flame  of  a 
spirit  lamp  in  such  a  manner  as  to  heat  the  upper 
part  of  the  fluid  only,  until  it  boils.  If  it  be 
turbid  from  urates,  it  should  be  first  warmed 
throughout  until  it  becomes  clear,  and  then  the 
upper  part  only  should  be  boiled.  Finally,  add 
a  drop  or  two  of  acetic  or  nitric  acid. 

If  albumin  be  present,  it  will  form  a  cloud  or  a 
coagulum,  more  or  less  dense  according  to  its 
amount.  When  there  is  much  albumin,  its  quan- 
tity may  be  roughly  estimated  by  allowing  the 
urine  to  stand  for  a  definite  number  of  hours, 
so  that  the  coagulum  may  subside,  and  then 
observing  whether  it  forms  a  fourth,  a  third, 
or  a  half  of  the  whole  length  of  urine  in  the  test- 
tube.  A  small  quantity  causes  a  cloud,  but  no 
distinct  coagulum  ;  and,  if  merely  a  trace  be  pre- 
sent, a  faint  haze  only  will  be  observed,  which  is 
best  seen  by  looking  through  the  test-tube  at  a 
dark  object.  The  advantage  of  heating  the 
upper  part  only  of  the  urine  is,  that  the  lower 
portion,  which  remains  clear,  affords  a  standard 
by  comparison  with  which  a  faint  cloud  in  the 
heated  part  may  be  more  readily  detected. 

Fallacies  of  the  test  by  boiling. — The  first 
fallacy  is  that  albumin  may  be  present,  and  yet 
no  cloud  or  coagulum  be  produced  on  boiling. 
This  may  occur  if  the  urine  be  alkaline  or  very 
strongly  acid,  because  alkali-albumin  or  acid- 
albumin,  which  are  soluble  in  water,  may 
be  formed.  It  is  to  prevent  the  formation  of 
alkali  albumin  that  acetic  or  nitric  acid  should 
be  added  to  alkaline  urine  before  boiling.  This 
addition  of  acid  also  causes  the  coagulum  to 
separate  more  readily ;  and  it  should  therefore  be 
made  when  the  urine  is  neutral.  On  the  other 
hand,  urine  rarely  or  never  contains  sufficient 
acid  to  form  acid-albumin,  unless  the  patient 
has  been  taking  mineral  acids  ;  and  therefore  the 
addition  of  liquor  potassae  is  not  necessary  except 
under  these  circumstances.  The  second  fallacy 
of  the  test  by  boiling  is,  that  a  cloud  resembling 
that  of  albumin  may  be  produced,  although  the 
urine  is  free  from  this  substance.  This  occurs 
when  the  acidity  of  tho  urine  is  too  slight  to 
hold  the  earthy  phosphates  in  solution,  without 
the  aid  of  the  carbonic  acid  which  it  usually 
contains.  When  such  urine  is  boiled,  the  car- 
bonic acid  is  driven  off,  and  tho  phosphates  aro 
precipitated,  forming  a  cloud  like  that  of  albumin. 
The  two  clouds  are  readily  distinguished  by  the 
addition  of  a  drop  or  two  of  nitric  or  acetic 
acid,  when  if  due  to  phosphates  it  will  disappear 
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by  solution ;  but  if  caused  by  albumin  it  -will 
remain.  If  an  excessive  quantity  of  nitric  acid 
be  added,  an  albuminous  cloud  may  also  clear 
up;  for  albumin  coagulated  by  heat  is  soluble 
in  strong  acid,  though  only  to  a  slight  extent. 

Application  of  the  nitric-acid  test.  —  Pour 
some  urine  into  a  test-tube,  and  then  allow  about 
jue-fourth  of  its  bulk  of  strong  colourless  nitric 
acid  to  trickle  slowly  down  the  side  of  the  tube,  so 
as  to  form  a  layer  below  the  urine  without  mixing. 
Or  the  acid  may  be  put  in  the  test-tube  first, 
and  the  urine  poured  on  it.  Both  processes 
give  the  same  result.  If  albumin  be  present,  a 
haze  or  cloud  will  form  close  to  the  line  where 
the  liquids  meet. 

Fallacies  of  the  nitric-acid  test. — 1.  Albumin 
may  be  present  and  yet  escape  detection,  if  the 
nitric  acid  is  simply  poured  into  the  urine  and 
mixed  with  it,  as  is  sometimes  done.  For  if  there 
be  too  much  or  too  little  acid,  acid-albumin 
is  formed  and  dissolved  ;  whereas,  if  the  liquids 
form  two  distinct  layers,  as  in  the  process  already 
described,  the  acid  gradually  mixes  with  and 
shades  off  into  the  urine,  so  that,  at  a  greater  or 
less  distance  from  the  line  where  they  join,  it  is 
certain  to  be  of  the  proper  strength  to  precipitate 
the  albumin.  2.  Albumin  may  be  supposed  to  be 
present  when  it  is  not,  from  the  formation  of  a 
cloud  by  the  precipitation  of  acid  urates  or  uric 
acid.  This  cloud  disappears  on  the  applica- 
tion of  heat :  and  another  specimen  of  the  urine 
tested  by  boiling  gives  no  cloud.  To  avoid  this 
fallacy,  it  is  common  to  employ  the  test  by 
boiling,  in  addition  to  that  by  nitric  acid. 
3.  The  third  fallacy  is  not  of  common  occur- 
rence. It  is  due  to  the  presence  of  fat  or  saponi- 
fied fats  in  the  urine.  Urine  containing  these 
when  simply  boiled  gives  no  cloud ;  but  if  nitric 
acid  is  added  to  it  in  the  cold,  or  acetic  acid 
when  it  is  hot,  the  fatty  acids  are  precipitated 
and  form  a  cloud  resembling  albumin.  This  is 
distinguished  by  not  being  formed  if  along  with 
dilute  acetic  acid  some  ether  is  added  to  the 
urine  before  boiling;  the  ether  retaining  the 
fatty  acids  in  solution.  If  the  precipitate  pro- 
duced by  nitric  acid  be  collected  on  a  filter,  and 
treated  with  ether,  it  will  be  dissolved,  while  an 
albuminous  precipitate  will  not.  Copaiba,  which 
can  be  recognised  by  its  smell,  sometimes  causes 
an  opalescence  in  the  urine,  which  is  increased 
by  nitric  acid,  but  is  removed  by  heat. 

Additional  tests  for  albumin. — When  urine 
contains  mucus,  which  would  render  the  presence 
of  an  albuminous  cloud  obscure,  a  solution  of 
ferrocyanide  of  potassium  followed  by  acetic  acid 
should  be  added:  this  will  produce  a  cloud  if 
albumin  be  present,  while  it  rather  clears  up  a  tur- 
bidity due  to  mucus.  A  solution  of  pyrophosphate 
of  soda  also  precipitates  albumin.  If  a  drop  of 
albuminous  urine  be  poured  into  a  test-tube 
containing  one  or  two  drachms  of  a  saturated 
solution  of  picric  acid,  a  precipitate  is  forme;]. 
These  tests  are  sometimes  useful  in  determining 
the  presence  of  albumin  in  the  urine  in  doubtful 
cases. 

Quantitative  Estimation  of  Ai.btjmin. — There 
are  thice  methods  in  common  use  for  this  pur- 
pose. ^  The  first  is  easy  but  inexact.  It  consists 
in  boiling  the  urine  with  dilute  acetic  acid  in  a 
test-tube,  allowing  the  congulum  to  subside  for 


a  definite  number  of  hours,  and  then  estimating 
the  proportion  it  bears  to  the  quantity  of  urine 
boiled,  for  example,  a  fourth,  a  third,  &c.  The 
second  is  the  most  exact,  but  is  troublesome. 
It  is  like  the  first ;  but  the  urine  is  carefully 
measured  before  boiling,  and  the  amount  of 
coaguhim  is  ascertained  by  collecting  it  on  a 
weighed  filter,  washing,  drying,  and  again  weigh- 
ing it.  The  third  method  is  easy  and  tolerably 
exact.  A  tube  of  known  length  is  filled  with 
urine  and  placed  in  a  polarizing  apparatus.  From 
the  amount  of  rotation  which  the  polarized  ray 
undergoes  in  passing  through  the  urine,  the 
amount  of  albumin  it  contains  may  be  calcu- 
ated.  A  fourth  method  has  recently  been  re- 
commended by  Dr.  W.  Roberts.  It  consists  in 
diluting  the  urine  with  water  until  it  gives  a 
haze  on  the  addition  of  nitric  acid,  which  does 
not  become  visible  until  between  one-half  and 
three-quarters  of  a  minute  after  the  acid  has 
been  added.  This  dilute  urine  contains  0'0034 
per  cent.,  or  0-0148  grain  of  albumin  per  fluid 
ounce  ;  and  from  the  degree  of  dilution  required 
the  amount  contained  in  the  urine  may  be 
calculated. 

Pathology. — Albuminuria  has  been  said  to 
occur  in  consequence  of  various  conditions :  e.g., 
changes  in  the  blood,  changes  in  the  circulation, 
changes  in  the  kidneys.  Thus  abstinence  from 
salt,  or  a  diet  of  eggs  alone,  is  said  to  produce 
albuminuria  by  altering  the  constitution  of  the 
blood ;  and  an  alteration  in  this  fluid  is  sup- 
posed to  be  partly  the  cause  of  the  albuminuria 
observed  in  high  fevers,  scarlatina,  diphtheria, 
and  osteo-malacia.  The  albuminuria  of  heart- 
disease  depends  on  changes  in  the  circulation, 
and  that  of  nephritis  on  alterations  in  the  kidney. 
In  order  to  distinguish  more  clearly  between  the 
different  kinds  of  albuminuria  we  may  divide 
them  into — 1st,  true  albuminuria,  in  which  serum- 
albumin  appears  in  the  urine  ;  2ndly,  false  albu- 
minuria, in  which  some  other  albuminous  body, 
but  not  serum-albumin,  is  present.  In  true 
albuminuria  there  is  always  some  change  either 
in  the  circulation  through  the  kidney,  or  in  the 
structure  of  the  kidney  itself.  In  false  albumi- 
nuria the  albuminous  body  passes  out  through 
the  kidney,  without  there  being  any  alteration 
either  in  its  circulation  or  structure. 

The  chief  albuminous  bodies  occurring  in  false 
albuminuria  are  haemoglobin,  egg-albumin,  and 
Bence- Jones's  albumin.  Haemoglobin  occurs  in 
the  urine  whenever  blood  is  present  in  it  [see 
Hematuria),  in  which  case  it  is  contained  in 
the  corpuscles  ;  or  it  may  occur  free  (see  H.7EMA- 
tinuria),  the  blood-corpuscles,  while  still  circu- 
lating in  the  vessels,  having  undergone  solution. 
This  may  result  from  the  inhalation  of  arse- 
niuretted  hydrogen,  or  from  the  introduction 
of  bile-acids  or  of  a  largo  quantity  of  water  into 
the  veins.  Haemoglobin  is_  nlso  found  in  the 
urine  in  paroxysmal  haematimiria,  but  tho  cause 
of  the  solution  of  blood-corpuscles  in  this  disease 
is  unknown.  Egg-nlbumin  is  excreted  by  the 
kidneys,  and  appears  in  the  urine,  whenever  it  is 
injected  directly  into  the  circulation  or  under  the 
skin,  or  when  it  is  absorbed  unchanged  from  the 
stomach  or  rectum.  When  taken  into  the  sto- 
mach it  is  usually  completely  digested  before  it 
undergoes  absorption ;  but  when  taken  in  such 
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iarge  quantities  that  the  whole  of  it  cannot  bo 
digested,  part  of  it  is  absorbed  unchanged  and  is 
excreted  in  the  urine.  Thus  a  diet  consisting 
exclusively  of  eggs,  especially  when  continued  for 
several  days,  produces  false  albuminuria,  and 
large  enemata  of  eggs  have  a  similar  effect  in 
animals  and  probably  also  in  man.  Bence- Jones's 
albumin  is  of  very  rare  occurrence.  It  is  found 
in  osteo-malacia.  Like  egg-albumin,  it  is  ex- 
creted by  the  kidneys  when  it  is  injected  into 
the  circulation  or  in  large  quantities  into  the 
intestine.  It  is  almost  if  not  quite  identical  with 
the  hemialbumose,  which  Kiihne  finds  to  be  one 
of  the  products  of  imperfect  digestion.  It  seems 
probable  that  those  cases  of  albuminuria  which 
appear  to  depend  on  imperfect  digestion  are  due 
to  the  passage  into  the  systemic  circulation  of 
albuminous  bodies,  which  have  not  undergone 
the  proper  transformation  in  the  alimentary 
canal  or  liver. 

In  true  albuminuria  there  must  be  some 
change,  either  in  the  circulation  or  structure  of 
the  kidney,  for  serum-albumin  differs  from  the 
other  albuminous  bodies  just  mentioned,  in  not 
being  excreted  by  the  healthy  kidney.  Some  re- 
gard the  alterations  in  circulation  which  produce 
albuminuria  as  of  two  kinds  : — (a)  increased  pres- 
sure of  blood  in  the  renal  arteries  ;  (b)  increased 
pressure  in  the  renal  veins.  Increased  pressure 
in  the  arteries  may  depend  either  on  general  high 
arterial  tension,  or  upon  an  increased  local  supply 
of  blood  to  the  kidney,  owing  to  dilatation  of  the 
renal  arteries,  such  as  follows  division  of  their 
vaso-motor  nerves.  Experiments  seem  to  show, 
however,  that  increased  tension  in  the  renal 
arteries  does  not  produce  albuminuria,  and  that 
the  only  change  in  circulation  which  will  cause 
it  is  increased  pressure  in  the  renal  veins.  Con- 
gestion of  the  renal  veins  may  be  produced  by 
ligature  of  the  renal  arteries,  and  when  the 
flow  of  blood  through  the  kidney  is  temporarily 
arrested  by  ligature  of  the  artery,  the  urine 
secreted  after  the  removal  of  the  ligature  is 
albuminous.  Venous  congestion  of  the  kidney 
also  occurs  whenever  the  onward  flow  of  venous 
blood  is  obstructed,  either  by  a  ligature  on  the 
renal  veins ;  by  the  pressure  of  a  tumour  or  of 
the  pregnant  uterus  upon  them  or  the  vena  cava  ; 
by  disease  of  the  liver  obstructing  the  vena  cava; 
or  by  disease  of  the  heart  or  lungs,  such  as  tricus- 
pid or  mitral  regurgitation,  or  chronic  bronchitis 
and  emphysema.  The  temporary  albuminuria 
sometimes  observed  after  cold  bathing  may  also 
be  due  to  venous  congestion  ;  and  it  is  probable 
that  albuminuria  consequent  upon  lesions  of  the 
nervous  system  is  due  rather  to  the  changes 
which  these  produce  in  the  circulation  than  to 
any  direct  action  of  the  nerves  upon  the  tissues 
of  tho  kidney  itself.  Tho  albuminuria  obsorved 
after  varnishing  tho  skin  is  probably  due  to  the 
retention  of  some  substance  which  acts  as  a 
poison.  The  structural  changes  in  the  kidney 
which  cause  albuminuria  are  acute  and  chronic 
inflammation,  waxy  degeneration,  and  cirrhosis. 
See  Bright's  Disease. 

Treatment.— In  false  albuminuria  where  he- 
moglobin appears  in  the  urino,  the  treatmontin- 
dicated  is  to  counteract  the  solution  of  blood-cor- 
puscles; and  for  this  purpose  quinine  is  very 
often  useful.  When  other  kinds  of  albumin  ap- 


pear in  the  urine,  and  are  probably  due  to  im- 
perfect digestion,  the  treatment  is  to  give  some 
artificial  digestive  fluid.  Arsenic  is  also  useful. 
Regarding  those  cases  of  osteo-mnlacia  in  which 
Bence-Jones's  albumin  occurs,  we  unfortunately 
know  very  little. 

In  true  albuminuria,  depending  on  venous 
congestion,  the  obstacle  to  free  circulation 
should  be  removed,  if  possible;  and  conges- 
tion lessened,  both  by  drawing  the  blood  from 
the  interior  to  the  surface  of  the  body,  and  by 
causing  contraction  of  the  renal  vessels.  The 
blood  may  be  drawn  from  the  interior  to  the 
surface  by  means  of  warm  baths,  but  in  some 
cases  they  prove  injurious  rather  than  useful, 
and  the  employment  of  a  wbt  pack,  which  has 
a  similar  effect  on  the  distribution  of  blood 
without  exciting  the  heart,  is  to  be  preferred. 
Cupping  over  the  kidneys  is  serviceable  :  it  pro- 
bably acts  by  causing  reflex  contraction  of  the  renal 
vessels  rather  than  by  actually  draining  blood 
away  from  them.  The  tone  of  the  renal  vessels 
may  be  increased  by  the  employment  of  digitalis 
(see  Diuretics)  ;  and  this  drug  is  useful  eveD 
when  no  cardiac  disease  is  present,  although  its 
good  effects  are  still  more  marked  when  the  con- 
gestion is  dependent  on  disease  of  the  heart.  The 
constant  drain  of  albumin  from  the  body  occa- 
sions anaemia,  which  not  only  produces  many 
unpleasant  symptoms,  but  tends  to  cause  fatty 
degeneration  of  various  organs,  from  which  there 
is  no  reason  to  believe  that  the  kidneys  are 
exempt.  The  administration  of  iron,  therefore, 
is  the  chief  remedy  in  structural  disease  of  the 
kidneys,  and  it  is  useful  by  diminishing  or  re- 
moving the  symptoms  of  anaemia  and  the  ten- 
dency to  fatty  degeneration  consequent  thereon, 
and  also  by  increasing  the  tone  of  the  vessels, 
thus  diminishing  the  loss  of  albumin. 

T.  Lauder  Brujtton. 

ALCOHOL.  Stxon.  :  Ethyl-Alcohol ;  Vinie 
Alcohol ;  Spirit  of  Wine  (C.,H60). — Alcohol  is  the 
product  of  a  process  of  fermentation  induced  by 
the  action  of  a  microscopic  fungus,  Yeast,  upon 
certain  kinds  of  sugar,  especially  grape  sugar, 
but  also  upon  that  derived  from  starch  of 
any  description,  and,  in  the  same  manner,  upon 
milk  sugar.  In  this  process  a  peculiar  meta- 
morphosis takes  place,  by  which  alcohol  and  car- 
bonic acid  are  produced  in  considerable  amount, 
together  with  very  minute  quantities  of  succinic 
acid,  glycerine,  and  other  bodies. 

Alcohol  may  also  be  produced  synthetically 
from  its  elements,  carbon,  hydrogen,  and  oxygen. 

As  alcohol  is  very  volatilo,  boiling  at  172° 
Fahr.  (78°  C),  it  may  readily  bo  separated  by 
distillation  from  the  water  with  which  it  is  at 
first  combined.  Other  means  must  be  resorted 
to,  however,  in  order  to  separate  the  very  ulti- 
mate particles  of  this  water,  as  R  strong  attrac- 
tion exists  between  tho  two  liquids. 

Alcohol,  diluted  with  about  95  per  cent,  of 
water,  and  subjected  to  the  action  of  another 
microscopic  fungus,  is  oxidised  into  aldehyd  and 
acetic  acid. 

Physiological  Effects.  —  Applied  to  the 
skin,  alcohol  produces  a  sensation  of  coolness, 
duo  to  its  rapid  evaporation  ;  but,  if  the  appli- 
cation bo  continued  sufficiently  long,  irritation 
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is  excited.  This  latter  effect  ensues  imme- 
diately if  alcohol  is  brought  into  contact  with 
a  mucous  membrane.  Its  strong  attraction  for 
water  seems  to  be  the  chief  cause  of  this  action. 

Alcohol  is  a  powerful  antiseptic,  probably  from 
the  fact  that  it  is  capable,  even  when  diluted, 
of  preventing  the  development  of  septic  germs, 
such  as  vibrios  and  bacteria,  as  well  as  of 
paralysing  the  activity  of  those  already  formed. 

There  is  scarcely  any  other  therapeutical  agent 
the  internal  action  of  which  varies  so  much  ac- 
cording to  the  dose  given.  In  small  quantity, 
and  slightly  diluted  with  water,  alcohol  promotes 
the  functional  activity  of  the  stomach,  the  heart, 
and  the  brain ;  whilst  a  like  quantity,  largely 
diluted,  exerts  but  a  limited  influence  upon  these 
organs :  if,  however,  the  dose  of  alcohol  be  often 
repeated,  it  is  readily  assimilated  ;  and,  becoming 
diffused  throughout  the  system,  undergoes  com- 
bustion within  the  tissues  of  the  body,  imparts 
warmth  to  them,  and  yields  vital  force  for  the 
performance  of  their  various  functions.  Simul- 
taneously with  this  consumption  of  alcohol,  the 
body  of  the  consumer  is  often  observed  to  gain  in 
fat — a  circumstance  due  to  simple  accumulation, 
the  fat  furnished  by  the  food  remaining  unburned 
in  the  tissues,  because  the  more  combustible 
alcohol  furnishes  the  warmth  required,  leaving 
no  necessity  for  the  adipose  hydrocarbon  to  be 
used  for  that  purpose.  A  quantity  of  100  cubic 
centimetres  of  alcohol  per  diem  (about  three  and 
a-half  fluid  ounces) — equivalent  to  about  one  litre 
of  Rhine  wine  of  medium  strength — is  sufficient 
to  supply  between  one-third  and  one-quarter  the 
whole  amount  of  warmth  requisite  for  the  human 
body  during  the  twenty-four  hours.  The  warmth 
so  supplied  cannot  be  measured  by  a  thermometer, 
however,  any  more  than  can  that  furnished  by 
the  internal  combustion  of  other  hydrocarbons, 
such  as  the  oils  or  sugars.  The  subjective  im- 
pression of  increased  warmth  usually  experienced 
after  taking  a  dose  of  any  alcoholic  liquid  is 
deceptive,  and  is  only  due  to  an  irritation  of  the 
nerves  of  the  stomach,  and  to  the  increased  cir- 
culation of  blood  through  the  cutaneous  vessels, 
particularly  those  of  the  head. 

Doses  somewhat  larger,  but  still  sufficiently 
moderate  not  to  cause  intoxication,  act,  for  the 
most  part,  in  the  same  way  ;  but,  as  an  additional 
effect,  they  produce  a  distinct  decrease  of  tem- 
perature in  the  blood,  lasting  half-an-hour  or 
more.  As  far  as  the  matter  has  hitherto  been  ex- 
plained, this  latter  effect  depends  upon  a  directly 
depressing  influence  exerted  by  alcohol  upon  the 
working  cells  of  the  body,  and  upon  a  temporary 
paralysis  of  the  vaso-motor  nerves.  The  latter  is 
followed,  of  course,  by  dilatation  of  the  super- 
ficial vessels,  particularly  those  of  the  head,  in 
consequence  of  which  a  larger  surface  of  blood 
is  exposed,  and  the  loss  of  heat  by  irradiation 
into  the  air  is  increased,  the  temperature  of  the 
circulating  fluid  being  thus  lowered  ;  whilst,  tho 
combustion  carried  on  by  the  cells  being  re- 
tarded, the  generation  of  hoat  from  this  source 
is  diminished.  Tho  quantity  of  carbonic  acid 
eliminated  is  thus  diminished,  as  is  also  tho 
amount  of  urea  oxcroted.  After  the  organism  has 
become  inured  to  the  action  of  alcohol,  these 
effects  upon  the  temperature  of  the  blood  aro 
less  distinctly,  or  not  at  all,  marked. 


The  agreeable  excitement  at  first  caused  by 
such  doses  of  alcohol  is  succeeded  by  a  reaction, 
characterised  by  lassitude  and  drowsiness,  the 
latter  condition  usually  lasting  longer  than  the 
previous  one  cf  exhilaration. 

The  symptoms  of  intoxication  produced  by 
large  doses  of  alcohol  are  sufficiently  well 
known.  When  the  abnormal  condition  of  excite- 
ment in  the  brain  induced  by  this  stimulant 
has  been  kept  up,  almost  without  intermission, 
for  a  length  of  time;  or  when  it  is  suddenly 
withdrawn  after  the  organ  has  been  long 
subjected  to  it ;  the  disturbance  brought  about 
is  so  great  and  persistent  as  to  result  in  a 
complete  overthrow  of  the  reasoning  faculties, 
and  the  condition  known  as  delirium  tremens 
ensues.  At  the  same  time  that  this  pernicious 
influence  is  being  exerted  upon  the  cells  of  the 
brain,  fatty  accumulations  may  take  place  in 
other  organs,  particularly  in  the  liver,  heart,  and 
connective  tissues ;  the  blood-vessels  become 
diseased ;  and,  in  many  instances,  cirrhosis  of 
the  liver,  kidneys,  and  meninges  makes  its 
appearance,  as  part  of  the  general  disorder  of 
nutrition.  The  shrinking  of  connective  tissue, 
characteristic  of  this  last-mentioned  complica- 
tion, seems  to  depend  upon  the  direct  irritation 
caused  by  the  presence  of  un-oxidised  alcohol. 

Under  ordinary  circumstances,  and  after  the 
consumption  of  moderate  quantities  of  alcohol, 
only  slight  traces  of  it  are  to  be  detected  in  the 
urine,  and  none  whatever  in  the  breath.  Pure 
alcohol  imparts  no  taint  to  the  exhalations  of 
the  body;  the  ethers  and  fusel  oils,  on  the 
other  hand,  do  so  by  reason  of  their  being 
less  readily  combustible.  It  is  very  likely  that 
alcohol  is  completely  oxidised  into  carbonic 
acid  and  water  during  the  process  of  assimila- 
tion ;  at  least,  no  other  secondary  products 
resulting  from  its  disintegration  have  as  yet 
been  detected. 

Therapeutical  Applications. — There  can  be 
no  doubt  but  that  a  healthy  organism,  supplied 
with  sufficient  food,  is  capable  of  performing  all 
its  regular  functions  without  requiring  any 
specially  combustible  material  for  the  generation 
of  heat  and  the  development  of  vital  force.  But 
the  case  assumes  a  different  aspect  when,  in 
sickness,  it  transpires  that,  while  the  metamor- 
phosis of  tissue  goes  on  with  its  usual  activity, 
or  with  increased  energy,  as  happens  in  many 
diseases,  the  stomach,  refusing  to  accept  or  digest 
ordinary  food,  fails  to  supply  material  to  com- 
pensate for  this  waste.  Here  it  is,  then,  that  a 
material  which  can  be  most  readily  assimilated 
by  the  system,  and  which,  by  its  superior  com- 
bustibility, spares  the  sacrifice  of  animal  tissue, 
is  especially  called  for ;  and  such  a  material  we 
have  in  alcohol.  Small  but  oft-repoated  doses 
of  alcohol,  largely  diluted  with  water,  are  gene- 
rally well  tolerated  by  the  weakest  stomach  ;  and, 
thus  given,  tho  absorption  and  oxidation  of  the 
spirit  goes  on  without  difficulty  or  effort  on  the 
part  of  the  patient's  system. 

According  to  the  experiments  of  Dr.  Frank- 
land  and  others,  the  burning  of  1*0  gramme  of 
alcohol  yields  sufficient  heat  to  raise  the  tem- 
perature of  seven  litres  of  water  1°0. ;  and  tho 
burning  of  10  gramme  of  cod-liver  oil  suffices 
for  nine  litres.    Now,  in  taking  three  table. 
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spooufuls  of  the  oil  daily,  wo  yield  about  the 
same  amount  of  warmth  to  the  body  as  is  given 
by  four  table-spoonfuls  of  absolute  alcohol — the 
quantity  contained  in  a  bottle  of  light  claret  or 
hock.  The  oil,  however,  is  digested  and  oxidised 
by  the  organs  of  the  body  with  difficulty,  -while, 
for  the  assimilation  of  the  alcohol,  scarcely  any 
exertion  of  the  working  cells  is  required.  Thus, 
it  can  be  demonstrated  by  calculation,  as  above- 
mentioned,  that  heat-producing  material,  suffi- 
cient to  supply  nearly  one-third  the  whole 
amouut  of  warmth  required  by  the  body  within 
twenty-four  hours,  is  offered  in  a  quantity  of 
100  grammes  (about  three  and  a-half  fluid 
ounces)  of  alcohol.  In  this  sense  alcohol  is  a 
food  ;  for  we  must  regard  as  food  not  only  the 
building  material,  but  all  substances  which,  by 
their  combustion  in  its  tissues,  afford  warmth 
to  the  animal  organism,  and,  by  so  doing,  con- 
tribute towards  the  production  of  vital  force,  and 
keep  up  the  powers  of  endurance.  Alcohol, 
therefore,  diluted  with  at  least  90  per  cent,  of 
water  (in  any  convenient  form  of  beverage),  may 
be  given  with  advantage,  in  small  but  oft-re- 
peated doses,  in  most  of  the  acute  and  chronic 
diseases  where  it  is  desired  to  sustain  the 
strength  of  the  patient,  but  where  at  the  same 
time  the  digestive  organs,  from  any  cause,  refuse 
to  tolerate  a  more  substantial  form  of  nourish- 
ment, at  least  in  quantities  that  would  answer 
the  necessities  of  the  case.  In  such  cases 
it  is  certainly  not  sufficient  to  call  alcohol 
merely  a  stimulant.  If  alcohol  served  here  mly 
in  the  quality  of  a  stimulant,  its  effect  would 
soon  pass  away,  leaving  the  patient  more  ex- 
hausted than  ever ;  for  the  human  organism  is 
so  constituted  that  it  cannot  be  driven  to  per- 
form its  functions  by  the  application  of  mea- 
sures that  simply  stimulate,  without  supplying 
some  new  force  to  take  the  place  of  that  put 
forth  by  the  organs  of  the  body  under  the  im- 
pulse of  excitement.  To  take  a  familiar  illus- 
tration, alcohol  thus  given  stimulates  no  more 
than  does  the  easily  burning  coal  which  we  put 
in  small  quantities  upon  a  languid  fire,  to  pre- 
vent its  going  entirely  out. 

Medium  dases  act  powerfully  upon  the  brain 
and  heart,  and  are  therefore  serviceable  as  real 
stimulants  in  cases  where  it  is  desirable  to  excite 
the  cerebral  and  circulatory  systems  to  greater 
activity.  We  must  not  forget,  however,  that, 
while  exciting  this  increased  activity,  such  doses 
do  not  elevate  the  temperature  of  the  body  ;  on 
the  contrary,  where  the  effect  can  be  measured, 
it  is  found  that  they  depress  it  a  little.  By  con- 
tinuing to  exhibit  such  doses,  we  can  somotimes 
(in  erysipelas,  puerperal  peritonitis,  and  similar 
diseases)  lower  febrile  heat  by  alcohol  where  oven 
quinine  proves  ineffectual.  The  consequences  of 
this  decline  of  fever-heat  are  an  immediate  re- 
storation to  consciousness,  if  delirium  or  stupor  has 
been  present ;  and,  in  any  case,  a  general  improve- 
ment in  the  feelings  of  the  patient.  Todd  and  his 
school,  bofore  the  application  of  the  thermometer, 
called  this  the  effect  of  stimulus,  while  in  reality 
the  improvement  is  duo  almost  entirely  to  the 
withdrawal  or  diminution  of  febrile  disturbance. 
As  fever  patients  can  tolerate  large  quantities  of 
alcohol  without  showing  any  sign  of  intoxica- 
tion, it  is  allowable,  and  sometimes  even  neces- 


sary, to  rise  in  the  scale  of  doses  beyond  the 
"limits  ordinarily  prescribed. 

Of  late  years  alcohol  has  been  given  during 
the  night  to  hectic  phthisical  patients  as  a 
preventive  against  copious  and  exhausting  at- 
tacks of  sweating,  and  with  a  gratifying  amount 
of  success.  Such  patients  certainly  tolerate  the 
remedy  much  better  than  has  hitherto  been 
generally  supposed.  It  need  hardly  be  said  that, 
in  cases  of  cardiac  excitement,  not  resulting  from 
fever,  alcohol  is  at  least  to  be  used  with  caution. 

Mode  of  Administration. — One  of  the  most 
important,  but  at  the  same  time  most  difficult, 
points  lur  decision  is  the  exact  nature  and 
quality  of  the  alcoholic  drink  to  be  prescribed  or 
allowed  to  a  patient,  who  may  require  alcohol 
in  some  form.  For  general  use,  a  pure  Claret, 
Hock,  or  Mosel  wine  are  the  preparations  most 
to  be  recommended.  Cognac,  Champagne,  old 
Gin  or  Whisky,  and  the  heavier  Southern  wines, 
may  also  be  used  according  to  circumstances. 
But  whatever  drink  may  be  selected,  it  must  at 
least  be  free  from  fusel  oil  to  such  an  extent  that 
a  healthy  man,  even  after  imbibing  a  consider- 
able quantity,  will  not  feel  any  other  effects  than 
those  of  a  pure  stimulus ;  that  is  to  say,  an 
agreeable  exhilaration  of  spirits,  neither  accom 
panied  by  a  sense  of  weight  in  the  head,  nor 
followed  by  that  persistent  overfilling  of  the 
cerebral  vessels  and  dulness  of  ideas  charac- 
teristic of  the  physiological  effects  of  fusel  oil. 

The  Fusel  Oils  'so-called  from  their  oily  quali- 
ties) consist  chiefly  of  propyl,  butyl,  and  amyl 
alcohol,  of  which  the  last-named  forms  the  largest 
proportion.  In  order  to  examine  any  specimen 
of  alcohol  with  reference  to  its  purity  from 
these  objectionable  constituents,  it  is  only  neces- 
sary to  rub  a  few  drops  between  the  pahne 
of  the  hands  for  half  a  minute,  by  which  rapid 
evaporation  is  caused,  and  then  to  smell  the 
moist  spot  left  on  either  palm.  If  the  alcohol 
be  pure  no  odour  whatever  should  remain,  as 
ethyl  alcohol  evaporates  very  quickly ;  amyl 
alcohol,  on  the  contrary,  is  much  less  volatile, 
and,  if  present  in  the  liquid,  will  not  have 
evaporated,  so  that  its  peculiar  and  unmistake- 
able  odour  will  remain  to  attest  its  presence  as 
an  impurity  in  the  specimen  examined. 

This  test  is  not  applicable  to  the  more  com- 
plicated liqueurs  and  wines,  as  these  all  contain 
certain  odoriferous  organic  principles  of  their 
own  that  might  disguise  the  smell  of  the  fusel 
oil.  The  inoffensive  quality  of  any  given  pre- 
pnration,  as  a  wine  or  spirit,  can  only  be  relied 
upon  whon  one  knows  by  experience  that  it  is 
pure ;  and  then  it  should  always  be  obtained,  if 
possible,  from  the  same  source,  so  as  to  ensure 
uniform  purity. 

By  far  the  most  pernicious  of  all  tho  ordinary 
drinks  in  use  is  the  spirit  obtained  from  potatoes, 
as  this  contains  the  largest  proportion  of  fusel 
oil.  Even  after  being  redistilled,  this  liquor  is  still 
tainted  with  the  poison  to  a  fearful  extent.  Of 
course,  wines  mixed  with  such  spirit  possess  the 
same  objectionable  qualities;  whilst  wines  made 
from  must  to  which  potato-sugar  has  been  added 
are  likewise  tainted,  though  to  a  less  degree.  It 
can  easily  be  demonstrated  by  experiments  upon 
animals,  that  amyl  alcohol  is  the  agent  to  the 
presence   of  which  the  extremely  poisonous 
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action  of  many  drinks  upon  our  nerves  and  other 
organs  is  due.  All  distilled  drinks  made  from 
other  sources  than  from  grapes  contain  it  to  a 
greater  or  less  extent. 

To  facilitate  the  process  of  estimating  the 
quantity  of  any  particular  beverage  necessary  to 
be  administered  in  order  to  produce  a  given 
effect,  a  table  is  subjoined  showing  the  per- 
centage of  absolute  alcohol  contained  in  average 
specimens  of  the  different  kinds  of  wine,  beer, 
&c,  in  common  use. 

Absolute  Alcohol  contained  in — 
Kumiss  (a  fermented  liquor  mode  from  whey)  is  from 

1  to  3  vol.  per  cent. 
German  Beer '  is  from  3  to  5  vol.  per  cent. 
Hock  or  Claret  is  from  8  to  11  vol.  per  cent. 
Champagne  is  from  10  to  13  vol.  per  cent. 
Southern  Wines  (Port,  Sherry,  Madeira,  &c.)   is  from 

14  to  )  7  vol.  per  cent. 
Brandy  and  the  stronger  liqueurs  is  from  30  to  50  vol. 

per  cent. 

For  antipyretic  purposes  one  will  need  to  give 
an  adult  daily  not  less  than  the  equivalent  of 
fifty  cubic  centimetres  (about  two  fluid  ounces) 
of  absolute  alcohol,  in  divided  doses  within  an 
hour  or  two.  Taking  this  as  a  starting-point, 
the  dose  suitable  for  each  individual  case  can 
be  estimated  accordingly. 

The  great  quantity  of  carbonic  acid  contained 
in  certain  '  sparkling  '  wines  acts  upon  the  tem- 
perature of  a  fever  patient  much  in  the  same 
favourable  manner  as  the  alcohol  itself,  and 
when  alcohol  is  to  be  taken  as  a  food,  it  would 
seem  that  the  impregnation  with  carbonic  acid 
facilitates  its  absorption. 

All  that  has  been  stated  thus  far  with  regard 
to  the  use  of  alcohol  in  sickness  applies  to 
children  as  well  as  to  adults.  Of  course  no 
reasonable  person  would  accustom  healthy  chil- 
dren to  the  use  of  alcoholic  beverages ;  but,  in 
cases  of  disease,  really  good  and  pure  wine  or 
brandy  can  be  advantageously  employed,  even 
for  infants,  either  as  a  stimulant,  an  antipyretic, 
or  as  an  article  of  food,  according  to  circum- 
stances. 

For  external  use,  alcohol  has  been  superseded 
by  various  more  modern  agents,  of  which  car- 
bolic and  salicylic  acids  may  be  mentioned  as  the 
most  important.  In  this  connection  the  author 
cannot  omit  to  notice  one  method  of  applying 
alcohol,  suggested  by  Dr.  Richardson,  namely, 
*,he  treatment  of  diphtheria  affecting  the  throat, 
by  means  of  the  inhaler,  which  projects  the  al- 
cohol-spray with  considerable  force  upon  the 
infected  mucous  membrane,  causing  it  to  pene- 
trate more  deeply  than  any  other  caustic  would 
be  likely  to  do.  C.  Binz  (Bonn). 

ALCOHOLIC  INSANITY.  Sec  Alcohol- 
ism, and  Insanity. 

ALCOHOLISM.  —Definition. — This  term 
is  applied  to  the  diverse  pathological  processes 
and  attendant  symptoms  caused  by  the  excessive 
ingestion  of  alcoholic  beverages.  Thcso  are 
very  different  if  a  large  quantity  is  consumed  at 
once  or  at  short  intervals  ;  or  if  smaller  quanti- 
ties arc  taken  habitually:  and  hence  they  aro 

1  English  beer  will  contain  a  little  morn,  but  the 
•wri'cr  has  made  no  personal  examination  as  to  exactly 
how  much. 
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subdivided  into  those  due  to  (a)  acute,  and  (b) 
chronic  alcoholism.    To  the  acute  forms  of  alco- 
holic poisoning  belong  the  acute  catarrh  of  the 
alimentary  mucous  membrane,  rapid  coma,  some 
cases  of  delirium  tremens,  and  certain  special 
forms  of  acute  insanity ;  whilst  to  the  chronic 
class  are  referred  the  prolonged  congestions,  the 
fatty  and  connective-tissue  degenerations  of  the 
variou-  organs  and  tissues,  most  cases  of  deli 
rium  tremens,  nervous  affections  of  slow  onset 
and  course,  and  the  cachexiae,  which,  in  varying  ' 
combinations,  attend  a  continuously  immoderate  ' 
consumption  of  alcohol.  ' 

jEtiolooy.-  That  ordinary  vinic  or  ethyl  al- 
cohol, in  any  and  every  shape,  is  a  sufficient  ex- 
citing cause  of  such  chronic  affections  is  beyond 
a  doubt ;  moreover,  we  find  that  the  more  con- 
centrated the  form  in  which  it  is  taken,  the 
more  surely  and  rapidly  are  they  induced,  and 
that,  although  some  beverages  give  a  greater 
liability  to  certain  forms  of  disease  than  to 
others,  yet  the  ultimate  tissue-changes  produced 
by  all  are  practically  similar,  and  of  a  markedly 
degenerative  character,  The  purest  alcoholic 
fluids  will  also  induce  the  acute  forms  ;  but 
some  of  the  phenomena  observed  in  the  worst 
cases  of  alcoholic  poisoning  have  been  referred, 
with  some  probability,  to  admixture  with  fusel 
oil,  essential  oil  of  wormwood,  cocculus  indicus, 
and  other  substances,  more  deleterious  even  than 
ordinary  alcohol  itself.  See  Alcohol,  and 
Absinthism. 

The  predisposing  causes  of  a  sudden  debauch, 
such  as  festive  gatherings,  example  of  com- 
panions, desire  of  relief  from  anxiety  and  melan- 
choly, &c,  scarcely  require  mention.  Acute 
alcoholic  coma  is  generally  due  to  the  rapid 
consumption  of  a  large  quantity,  but  occasionally 
it  is  caused  by  taking  a  smaller  quantity  in 
the  presence  of  some  special  condition,  such  as 
starvation,  prolonged  exposure  to  cold,  or  de- 
bilitating disease. 

Chronic  habitual  drinking  is  undoubtedly 
hereditary  in  many  cases  ;  not  that  the  ancestors 
have  necessarily  been  drunkards,  but  that  the 
family  is  of  unstable  nervous  organisation,  and 
that  the  neurotic  taint  which  shows  itself  in 
other  members  in  such  affections  as  epilepsy, 
hysteria,  insanity,  is  manifested  in  these  cases 
by  an  intense  craving  for  alcohol.  Sometimes 
a  pernicious  education,  by  fostering  habits  of 
indulgence  in  early  youth,  has  led  to  subsequent 
excess  ;  and  the  prescribing  of  stimulants  has 
occasionally  been  productive  of  similar  harm. 
In  the  experience  of  the  writer,  the  exhibition 
of  large  doses  in  fevers  and  acute  affections  has 
never  done  this— indeed,  in  several  instances, 
a  great  dislike  to  stimulants  has  been  pro- 
duced— but  the  custom  of  recommending  small 
quantities  to  young  people  and  wosjen  as  a 
remedy  in  hysteria,  hypochondriasis,  nouralgia, 
and  allied  disorders,  or  to  rolieve  the  fatigues 
incident  to  their  daily  life,  cannot  be  too 
strongly  protested  against.  The  effect  of  occu- 
pation is  very  marked.  Brewers,  publicans,  pot- 
men, and  others  who  trade  in  alcohol  are,  as  a 
class,  very  intemperate,  and  so  frequently  are 
commercial  travellers  (Thackrah).  Sodentary 
employments,  being  more  monotonous,  are  more 
baneful  than  out-door  occupations.    Mecl  onics 
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drink  more  freely  than  agricultural  labourers; 
whilst  night-labourers,  cabmen,  sailors  when  on 
shore,  brewers'  draymen,  navvies,  pitmen,  and 
puddlers  consume  an  enormous  amount  of  alco- 
holic fluids.  Social  influences,  such  as  domestic 
-inhappiness,  rate  of  wages,  unhealthy  dwellings, 
bad  drinking  water,  or  an  intermittent  supply, 
are  important  factors  in  the  causation  of  drunken- 
ness. Under  some  circumstances,  alcoholic  ex- 
cesses do  less  injury  than  usual,  for  example, 
in  persons  whose  employment  leads  to  copious 
sweating,  or  necessitates  abundant  exercise  in 
a  keen  air  ;  and  some  constitutions  resist  their 
baneful  influence  to  a  remarkable  extent. 

Pathology. — A  large  amount  of  ardent  spirits 
acts  on  the  nerve-centres  as  a  narcotic  poison, 
and  causes  rapid  death  by  coma.  Smaller  quan- 
tities produce  intoxication,  accompanied  with  or 
followed  by  an  acute  congestion  and  catarrh  of 
the  alimentary  canal,  especially  of  the  stomach 
and  duodenum.  Habitual  dram-drinking,  by 
altering  the  chemical  composition  of  the  blood, 
and  checking  the  normal  changes  of  its  cor- 
puscles, exerts  an  injurious  influence  on  the 
nutrition  of  the  tissues.  This  is  increased  by 
the  lessened  consumption  of  food,  and  by  the 
alterations  in  the  calibre  of  the  blood-vessels, 
set  up  at  first  by  a  special  action  on  their  vaso- 
motor nerves,  and  afterwards  maintained  by  de- 
generation of  their  coats,  as  well  as  frequently  of 
the  heart  itself.  Moreover,  alcohol  probably  in- 
terferes directly  with  the  nutrition  of  the  cell- 
elements  of  the  various  organs  as  it  circulates 
through  them  ;  and  it  retards  the  elimination  of 
effete  materials — carbonic  acid,  uric  acid,  and  urea. 

Anatomical  Characters. — (a)  Acute  Alcohol- 
ism—-Dr.  Beaumont  thus  describes  the  appear- 
ances which  he  observed  in  the  stomach  of 
Alexis  St.  Martin,  after  an  excess  of  alcoholic 
stimulants  : — '  Inner  membrane  morbid  ;  con- 
siderable erythema,  and  some  aphthous  patches 
on  the  exposed  surface ;  secretions  vitiated.'  On 
another  occasion,  '  Small  drops  of  grumous 
blood  exuded  from  the  surface,  the  mucous 
covering  was  thicker  than  common,  and  the 
gastric  juices  were  mixed  with  a  large  propor- 
tion of  thick  ropy  mucus  and  muco-purulent 
matter  slightly  tinged  with  blood.'  The  post- 
mortem appearances  in  a  case  of  rapid  coma 
in  a  patient  at  King's  College  Hospital,  after 
taking  three  pints  of  raw  whiskey,  were  : — in- 
tense injection  of  the  vessels  of  the  pyloric  end 
of  the  stomach  and  duodenum,  with  a  peculiar 
blanching  of  the  mucous  membrane  between 
them,  giving  rise  to  a  vivid  scarlet  arborescent 
appearance  on  a  whito  ground ;  two  ounces 
of  bloody  serum  in  the  pericardial  sac,  and 
about  sixteen  ounces  in  tho  right  pleural  cavity 
(the  left  being  obliterated  by  old  adhesions) ; 
double  pnoumonia  of  tho  lower  lobes  ;  extremo 
congestion  of  tho  kidneys  ;  and  ongorgement  of 
the  largo  veins  over  tho  posterior  part  of  the 
brain.  Contrary  to  the  usual  statements,  no 
alcoholic  odour  could  bo  detected  in  the  brain, 
and  there  was  no  incronso  of  fluid  in  the  ven- 
tricles. The  heart,  liver,  and  kidneys  were  falty ; 
but  these  changes  were  probably  of  older  date.  In 
similar  cases  Deverjie  has  noticed  a  bright  red 
colouring  of  tho  pulmonary  tissue ;  whilst  Tar- 
dieu  found  pulmonary  apoplexies  in  two  cases, 


and  meningeal  haemorrhages  in  five  others. 
Death  from  acute  delirium  tremens  leaves  no 
marked  characters ;  meningitis  and  coarse  brain- 
lesions  are  extremely  rare,  whilst  pneumonia  is- 
much  more  common.  After  repeated  attacks,  as 
well  as  in  old  drunkards,  fatty  degeneration  of  the 
viscera,  and  various  other  chronic  changes  are 
found. 

(&)  Chronic  Alcoholism. — The  amount  of  fat 
in  the  blood  is  increased,  or  it  becomes  more 
visible!    Chronic  congestion  and  catarrh  of  the 
stomach,  leading  to  atrophy  of  the  gland-cells 
and  an  increase  in  the  submucous  connective- 
tissue,  is  very  constant,  but  chronic  ulcer  is  not 
frequent.    The  liver  is  at  first  enlarged  from 
congestion,  and  may  continue  so  from  a  sub- 
sequent infiltration  with  fat ;  but  more  frequently 
it  shrinks  owing  to  cirrhosis.  Lobar  emphysema, 
chronic  bronchitis,  and  hypostatic  pneumonia 
are  common.    The  heart  is  flabby,  dilated,  and 
presents  fatty  infiltration  or  even  degeneration  of 
its  muscular  tissue ;  but  it  may  be  hypertrophied, 
probably  as  a  result  of  coexistent  disease  of  the 
kidneys.    The   arteries   and   endocardium  are 
studded  with  atheromatous  deposits ;  the  capil- 
laries are  congested ;  and  the  veins  varicose. 
The  kidneys  exhibit  the  fatty,  or,  more  com- 
monly, the  granular  form  of  Bright's  disease.  The 
muscles  are  pale  and  flabby,  and  even  in  the  bones 
formation  of  fat  takes  place  at  the  expense  of 
the  bony  texture.     The  nervous  centres  are 
atrophied  and   tough ;   the   convolutions  are 
shrunken ;  the  nerve-cells  and  nerve-fibres  are 
wasted ;  and  an  increased  amount  of  serous 
fluid  exists  in  the  ventricles  and  subarachnoid 
space.     The  abnormal  adhesion  of  the  dura 
mater  to  the  cranium,  the  large  Pacchionian 
bodies,  the  opaque  arachnoid,  and  the  thickened 
pia  mater,  all  testify  to  an  exaggerated  develop- 
ment of  fibrous  tissue.     Occasionally  haemor- 
rhage into,  or  softening  of,  the  brain,  consequent 
on  the  diseased  state  of  its  blood-vessels,  is  met 
with.    The  increase  of  connective-tissue  is  es- 
pecially marked  in  spirit-drinkers,  and  explains 
the  emaciated  appearance,  prematurely  aged 
look,  sunken  cheeks,  and  wrinkled  countenance 
which  they  generally  present.  The  beer-  and  wine- 
drinkers,  on  the  contrary,  are  loaded  with  fat,  not 
only  in  the  viscera,  but  in  the  subcutaneous  tissue 
and  the  omenta ;  and  hence  these  subjects  are 
corpulent,  with  oily  skins  and  prominent  ab- 
domens, even  when  tho  face  and  extremities 
are  wasted.    Gouty  deposits  are  also  frequent. 
These  differences,  however,  are  not  nearly  so 
absolute  as   is  maintained  by  many  writers. 
The  presonco  of  a  variable  amount  of  dropsy, 
a  congested  pharynx,  chronically-inflamed  con- 
junctivae, turgid  capillaries,   and  occasionally 
papules  of  acne  rosacea  on  the  face,  complete 
the  morbid  anatomy  of  thn  confirmed  toper. 
Tho  autopsy  in  alcoholic  insanity  discloses  no 
specific  characters. 

Symptoms. — 1.  Acute  Intoxication. — In  this 
state  the  successive  and  varying  mental  pheno- 
mena, the  disorders  of  common  and  special  sense, 
and  of  the  motor  apparatus,  are  well  known. 
These  are  followed  by  uneasy  sensations  and 
tenderness  in  the  epigastrium,  vomitirg  or 
retching,  headache  and  vertigo,  with  dimness 
and  occasionally  yellowness  of  vision  on  stooping 
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md  rising  again.  The  tongue  is  furred,  the 
appetite  is  lost,  and  there  is  a  constant  feeling 
of  thirst.  The  urine  is  copious  and  pale,  but 
afterwards  becomes  scanty  and  loaded  with 
lithates.  The  countenance  is  sallow,  and  the 
general  lassitude  and  depression  are  very 
marked. 

2.  Acute  Alcoholic  Coma. — In  slight  cases 
of  this  condition  prolonged  drowsiness  is  the  chief 
symptom :  but  in  the  more  severe  forms  the 
patient  is  quite  insensible  ;  the  power  of  motion 
is  in  complete  abeyance;  the  breathing  is  ster- 
torous ;  the  face  is  usually  pale,  the  features  re- 
maining symmetrical;  the  pupils  are  generally 
dilated,  though  they  may  be  contracted  or  even 
unequal ;  the  pulse  is  slow  and  laboured ;  the  skin 
feels  cold  and  clammy ;  and  the  temperature  is  low 
— in  one  case  it  fell  to  92°  Fahr.  There  may 
be  albuminuria  ;  and  occasionally  the  urine  and 
faeces  are  passed  involuntarily. 

3.  Chronic  Alcoholism. — The  earliest  symptoms 
of  this  form  are  muscular  tremors,  especially  on 
waking ;  disturbed  sleep  ;  noises  in  the  ears  ;  dull 
headache ;  occasional  vertigo ;  and  disorders  of 
vision.  If  there  be  also  a  foul  breath,  slightly- 
jaundiced  conjunctiva:,  watery  eyes,  and  flabby 
features,  with  or  without  papules  of  acne  rosacea 
around  the  nose  and  mouth,  the  combination  is  very 
characteristic.  Irritative  dyspeptic  symptoms — 
the  vomitus  matutinus  of  Hufeland — and  the 
signs  of  commencing  or  actual  cirrhosis,  of 
Bright's  disease,  or  of  fatty  heart,  frequently  co- 
exist. As  the  affection  advances,  the  insomnia 
and  tremors  increase ;  the  mental  condition  be- 
comes impaired  ;  a  striking  deficiency  of  -will  and 
uncertainty  of  purpose  are  noticeable  ;  the  gait 
becomes  ataxic ;  and  the  patient  has  a  constant 
feeling  of  dread  and  anxiety. 

4.  Delirium  Tremens. — This  form  of  alco- 
holism occasionally  supervenes  on  a  single  de- 
bauch, but  it  much  more  frequently  affects  the 
chronic  drinker.  It  genevally  comes  on  during 
a  drinking-bout,  but  this  may  have  terminated 
before  the  attack  commences.  In  some  cases 
it  is  undoubtedly  determined  by  prolonged  ab- 
stinence from  food,  mental  distress,  surgical  in- 
jury, or  the  onset  of  an  acute  disease,  along 
with  the  ingestion  of  alcohol ;  but  in  others  no 
:ause  but  the  last  can  be  traced.  The  first 
stage  is  indicated  by  inability  to  take  food  ; 
marked  anxiety  and  restlessness;  tremor  of  the 
voluntary  muscles;  furred  and  tremulous  tongue; 
cool  skin,  which  is  frequently  bathed  in  perspira- 
tion ;  cold  hands  and  feet ;  and  a  soft  weak  pulse. 
There  is  complete  insomnia,  or  short  periods 
of  sleep  are  interrupted  by  terrifying  dreams, 
and  the  patient's  nights  are  tormented  with 
visions  of  horrid  insects,  reptiles,  and  other  ob- 
jects pursuing  him  and  eluding  his  attempts  to 
escape  from  them  or  to  seize  them.  Illusions 
of  hearing  are  not  uncommonly  added  ;  but  the 
sense  of  smell  is  much  more  rarely  involved. 
It'  there  is  no  improvement,  these  not  only  haunt 
his  nights,  but  persist  in  the  day-time ;  he 
becomes  more  incoherent,  his  mental  alienation 
increases,  and  attempts  at  suicide  are  com- 
mon. The  pupils  are  now  minutely  contracted, 
but  there  is  no  intolerance  of  light.  The  pulse 
quickens,  and  is  very  feeble  or  even  dicrotic ; 
and  the  general  symptoms  become  more  marked. 


A  prolonged  sleep  may  occur  in  this  stage,  and 
the  disease  thus  terminate.  If  it  continues,  the 
strength  fails :  the  pulse  becomes  small,  weak, 
and  thready ;  the  tremor  increases ;  the  tongue 
gets  dry  and  brown  in  the  centre ;  persistent 
coma- vigil  and  subsultus  tendinum  come  on  ;  the 
patient  talks  incessantly,  and  picks  at  the  bed- 
clothes ;  and  death  is  ushered  in  by  a  delusive 
calm,  or  takes  place  in  a  paroxysm  of  violeace. 
The  writer  has  known  cases  in  which  the  attack 
of  delirium  tremens  always  began  by  several 
severe  epileptic  fits. 

5.  Alcoholic  Insanity. — The  forms  of  insanity 
caused  by  alcoholism  are  acute  mania  and  melan- 
cholia, chronic  dementia,  and  oinomania.  In  the 
first  homicidal  impulses,  and  in  the  second  strong 
suicidal  tendencies,  due  to  actual  delusions  and 
not  to  mere  passive  terrors,  are  added  to  the 
other  signs  of  delirium  tremens.  Oinomania  is 
a  peculiar  form  of  insanity,  in  which  the  patient 
breaks  out  into  paroxysms  of  alcoholic  excess, 
attended  with  violent,  strange,  or  even  indecent 
acts,  due  to  apparently  uncontrollable  impulses. 
The  attack  lasts  a  few  days,  and  is  succeeded 
by  a  long  interval  of  sobriety  and  chastity. 
These  patients  have  generally  some  hereditary 
taint ;  and  not  unfrequently  evidences,  though 
often  slight,  of  a  morbid  mental  state  may  be 
detected  in  the  intervals,  if  very  carefully  looked 
for.    See  Insanity. 

Complications. — Most  of  these  have  been 
pointed  out,  but  chronic  drinkers  are  especially 
liable  to  pneumonia  of  a  low  type,  and  to  rapid 
phthisis.  Delirium  tremens  is  very  rarely  com- 
plicated with  meningitis;  acute  alcoholic  gastric 
catarrh  may  be  followed  by  jaundice  ;  and  cere- 
bral haemorrhage  may  come  on  in  a  drunken  fit. 
Temporary  albuminuria  is  occasionally  caused 
by  the  ingestion  of  large  quantities  of  spirits, 
and  even  of  beer. 

Diagnosis. — The  diagnosis  of  acute  alcoholic 
gastric  catarrh,  of  insanity  from  alcohol,  and  of 
oinomania  depends  on  obtaining  a  true  history. 
Acute  alcoholic  coma  can  only  be  diagnosed 
with  certainty  by  emptying  the  stomach  and 
examining  its  contents.  Mere  odour  of  the 
breath  is  quite  fallacious ;  and  the  writer  attaches 
but  little  importance  to  the  state  of  the  pupils, 
or  to  the  general  features  of  the  coma.  Convul- 
sions sometimes  usher  in  the  condition;  and 
apoplexy  may  arise  from  the  accidental  rupture 
of  a  blood-vessel  whilst  a  person  is  drunk. 
Opium-poisoning  can  enly  be  satisfactorily  elimi- 
nated by  examining  the  contents  of  the  stom;ich. 
Uraemic  poisoning  may  be  diaguosed  by  testing 
the  urine,  though  here  an  element  of  uncer- 
tainty is  introduced  by  the  occasional  occurrence 
of  albuminuria  in  alcoholic  cases ;  the  pre- 
sence of  hypertrophy  of  the  heart,  of  dropsy, 
of  casts  in  the  uriuo,  or  other  changes  typical  of 
Bright's  disoase,  must  decide  the  question.  De 
lirium  tromens  is  occasionally  separated  with 
difficulty  from  some  forms  of  insanity  not  caused 
by  drink ;  but  in  these  casos  delusions,  not  more 
terrors  or  hallucinations,  are  of  primary  im- 
portance. The  delirium  of  acuto  lovers  and 
pnoumonia  may  be  mistaken  for  delirium 
tremens  ;  but  the  pyrexia,  history  of  the  case, 
and  physical  condition  of  the  patient  will  guide 
to  a  correct  diugnosis  if  the  possibility  of  error 


30  ALCOHOLISM. 

is  remembered.  Chronic  alcoholism  has  been 
mistaken  for  other  chronic  nervous  affections, 
such  as  locomotor  ataxy"  chronic  softening  and 
multiple  sclerosis  of  the  nerve-contres,  para- 
lysis agitans,  chronic  tremors  from  metallic 
poisons,  senile  dementia,  and  commencing  general 
paralysis.  In  all  these  maladies,  special  symp- 
toms are  present,  besides  those  common  to  them 
and  to  chronic  alcoholism. 

Prognosis. — In  the  acute  forms  of  alcoholism 
the  prognosis  is  favourable  so  far  as  the  imme- 
diate attack  is  in  question.  In  acute  coma,  the 
patient  generally,  but  by  no  means  invariably, 
rallies  from  the  state  of  insensibility ;  but  he  may 
die  from  the  supervention  of  a  very  rapid  pneu- 
monia. The  prognosis  in  delirium  tremens  is 
favourable  in  young  subjects  ;  but  its  gravity 
increases  with  every  attack,  and  with  the  co- 
existence of  disease  of  the  viscera,  especially  of 
the  heart,  liver,  or  kidneys.  Patients  with 
marked  symptoms  of  fatty  heart,  or  in  whom 
pneumonia  sets  in,  but  rarely  recover.  Chronic 
alcoholism  maybe  temporarily  arrested;  but 
the  ultimate  issue  is  unfortunately  as  a  rule 
only  too  certain,  for  the  habit  is  in  most  cases 
too  strong  to  be  broken  off,  or  even  to  be 
checked  for  any  lengthened  period.  Mental 
impairment,  persistent  tremors,  ataxy,  and  signs 
of  coarse  brain-lesions,  are  especially  significant 
of  a  speedy  termination. 

Treatment.  — The  acute  gastric  catarrh  is 
most  rapidly  subdued  by  washing  out  the 
stomach  with  copious  draughts  of  tepid  water, 
and  then  giving  a  saline  purge.  All  forms  of 
alcohol  should  be  rigidly  abstained  from ;  and 
the  diet  must  be  simple,  and  taken  in  a  fluid 
form  for  a  day  or  two.  Passive  exercise  in  the 
open  air,  or,  if  the  patient  be  vigorous,  a  brisk 
ride  on  horseback,  is  very  beneficial. 

In  cases  of  acute  coma  the  stomach  should  be 
at  once  emptied  by  means  of  the  stomach-pump. 
Cold  affusion,  followed  by  energetic  friction  and 
the  application  of  bottles  filled  with  warm  water, 
so  as  to  keep  up  the  temperature,  will  generally 
revive  the  patient.  Galvanism,  in  the  form  of 
the  interrupted  current,  may  often  be  employed 
with  advantage.  If  the  patient  be  strong,  a 
smart  purge,  or,  if  weak,  a  milder  one,  will  be 
all  the  after-treatment  that  is  necessary. 

Delirium  tremens  must  be  treated  differently 
in  the  young  and  in  the  old.  In  first  attacks 
in  young  subjects,  complete  abstention  from  al- 
cohol, light  and  easily  assimilated  food  (milk  diet), 
moderate  purgation,  and  occasionally  antimony  in 
doses  of  one-eighth  of  a  grain,  carefully  watched, 
have  been  most  efficacious  in  the  writer's  hands. 
If  the  pitient  has  two  or  three  restless  nights  in 
succession,  bromide  of  potassiuu  (thirty  grains), 
or  chloral  hydrate  (twenty  grains),  may  be  given 
at  intervals  of  four  hours,  until  sleep  is  pro- 
cured ;  but  as  the  disease  is  spontaneously 
curable,  sedatives  must  not  be  pushed.  An  ex- 
perienced attendant  should  bo  always  present, 
but  no  form  of  mechanical  rostraint  is  permissible. 
In  older  cases,  a  mild  purge  should  begin  the 
treatment;  and  light  but  very  nourishing  food 
uhould  be  administered  at  short  intervals.  Milk, 
beef-tea,  raw  eggs  beaten  up  with  milk,  strong 
Boups,  and  such  articles  nre  to  bo  given  freely ; 
when,  by  careful  management  and  good  nur.-ing, 
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a  very  severe  attack  may  be  tided  over,  and 
natural  sleep  will  return  in  from  three  to  five 
days.  The  early  administration  of  sedatives  is 
to  be  deprecated,  but  should  the  restlessness 
persist,  in  spite  of  careful  and  assiduous  feed- 
ing, a  full  dose  of  laudanum  (n\  xxx. — xl.)  at 
bod-time  is  of  great  value.  In  the  absence  of 
albuminuria,  lung-complications,  or  any  sign 
of  failure  of  the  heart's  action,  the  writer  prefers 
this  drug  to  other  sedatives.  If  the  opium 
alone  fail,  its  combination  with  an  alcoholic 
stimulant  (brandy,  whisky,  or  stout)  often  suc- 
ceeds. If  there  be  any  tendency  to  syncope,  or 
if  pneumonia  should  come  on,  as  well  as  in  case& 
complicated  with  shock,  as  in  surgical  injuries,  a 
free  use  of  stimulants  is  imperative.  Hypo- 
dermic injections  of  morphia,  and  large  doses 
of  digitalis,  are  recommended  by  many  autho- 
rities; but  the  writer  has  seen  great  harm  attend 
their  free  exhibition.  The  cautious  inhalation  of 
chloroform  vapour  has  occasionally  cut  short  an 
attack  by  inducing  sleep,  but  it  much  more 
frequently  fails.  Mechanical  restraint  is  seldom, 
if  ever,  necessary,  if  the  patient  be  properly 
nursed  and  attended  to.  All  methods  of  self- 
destruction  must  be  carefully  guarded  against; 
and  a  padded  room,  when  available,  is  of  the 
utmost  benefit. 

The  great  desideratum  in  chronic  alcoholism  is 
to  substitute  an  easily-digested  and  nourishing 
diet  for  the  alcoholic  stimulants,  which  can  then 
be  safely  dispensed  with  altogether.    The  prac- 
titioner's judgment,  and  his  knowledge  of  the 
cuisine,  are  very  important  in  the  management 
of  these  cases.  Strong  meat-soups  and  good  speci- 
mens of  the  concentrated  preparations  of  meat 
are  of  great   value.     The  strictly  medicinal 
treatment  will  consist  in    the  administration 
of  bitter  tonics,  such  as  nux  vomica,  quinine 
in  small  doses,  calumba,  or  gentian  ;  with  car- 
minatives, such  as  spirit  of  chloroform,  ar- 
moracia,  and  capsicum.     Alkalis,  effervescent 
mixtures,    and   hydrocyanic  acid  are  peculiarly 
useful  if  the  stomach  is  irritable.    The  condi- 
tion of  the  liver  and  bowels  should  be  carefully 
regulated.    Bromide  of  potassium  is  in  general 
the  best  sedative  to  employ  against  the  insomnia, 
though  chloral  hydrate  is  more  certain  ;  bat  the 
latter  should  only  be  given  occasionally,  lest  the 
patient  fall  into  the  habit  of  frequently  resort- 
ing to  it.    In  long-standing  cases,  cod-liver  oil, 
arsenic  in  small  doses,  and  oxide  of  zinc  have 
all  done  good,  but  they  require  a  long  and  pro- 
tracted administration.    Phosphorus  has  been  of 
no  use   whatever    in   the  cases  in  which  the 
writer  has   tried  it ;   but  small  doses  of  the 
more  easily    assimilable  preparations  of  iron 
are  occasionally  well  borne,  and  are  then  most 
useful.    The  craving  for  drink,  if  urgent,  may  be 
checked  by  small  doses  of  opium,  but  this  drug 
must  be  exhibited  with  extreme  caution.  Ju- 
dicious supervision,  and.  in  inveterate  cases,  a 
residence  in  a  proper  asylum,  are  the  only  means 
from  which  any  pormanent  benefit  can  be  ex- 
pected.   The  treatment  of  insanity  induced  by 
alcoholism  will  not  differ  from  that  recommended 
in  other  forms,  except  in  an  enforced  abstinence 
from  its  cause.  John  Cornow. 

ALEPPO  EVIL.    See  Dunn  Boil. 
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ALGID  (algidus,  cold). — A  word  implying 
extreme  coldness  of  the  body,  used  only  when  it 
arises  in  connection  with  an  internal  morbid  state, 
such  as  cholera,  or  a  special  form  of  malignant 
remittent  fever. 

ALGIERS. — Warm  winter  climate.  Mean 
winter  temperature  59°  F.,  liable  to  rapid  changes. 
Heavy  rains  not  infrequent.    See  Climate. 

ALIMENT. — Food  or  aliment  furnishes  the 
elements  required  for  the  growth  and  main- 
tenance of  the  organism  ;  and,  through  its  action 
with  ths  other  life  factor — air,  forms  the  source 
of  the  power  manifested. 

The  aliment  of  organisms  belonging  to  the  ve- 
getable class  is  derived  from  the  inorganic  king- 
dom. Under  the  influence  of  the  sun's  rays  the 
inorganic  principles  are  applied  to  growth,  and 
constructed  into  organic  compounds.  This  con- 
stitutes the  main  operation  of  vegetable  life,  and 
in  it  we  have  the  source  of  the  aliment  of  animals, 
which  can  only  appropriate  organic  compounds, 
and  which  either  directly  or  indirectly  derive 
these  compounds  from  the  vegetable  kingdom.  As 
the  solar  force  employed  in  the  construction  of 
organic  compounds,  through  the  agency  of  the  ve- 
getable organism,  becomes  locked  up  in  the  com- 
pound formed,  such  compound  represents  matter 
combined  with  a  definite  amount  of  latent  force. 
In  the  employment,  therefore,  of  organic  matter 
as  aliment  by  animals,  we  have  to  look  upon  it 
not  only  as  yielding  the  material  required  for  the 
construction  and  maintenance  of  the  body,  but  as 
containing  and  supplying  the  force  which  is 
evolved  under  various  forms  by  the  operations 
of  animal  life. 

Aliment  constituting  the  source  from  which 
the  several  elements  belonging  to  the  body  are 
derived,  it  follows  that  to  satisfy  the  require- 
ments of  life  it  must  contain  all  the  elements  that 
are  encountered.  It  is  not,  however,  with  the 
elements  in  a  separate  state  that  we  have  to  deal, 
but  with  the  products  of  nature  in  which  they 
are  variously  combined. 

The  alimentary  products  as  supplied  by  na- 
ture are  resolvable  by  analysis  into  a  variety  of 
definite  chemical  compounds.  These  constitute 
the  alimentary  principles.  Some  are  common 
to  both  animal  and  vegetable  food,  as  for  instance 
albumen,  caseine,  fats,  &c. ;  others  are  peculiar  to 
either  the  animal  or  vegetable  kingdom.  Starch, 
for  example,  is  met  with  only  in  vegetable,  and 
gelatine  only  in  animal  products. 

With  reference  to  the  alimentary  principles,  it 
must  be  understood  that  in  no  case  do  they  exist 
in  natural  products  in  an  isolated  form,  and  no 
single  alimentary  principle  is  capable  of  sup- 
porting life.  Although,  however,  it  is  with  the 
alimontary  products  as  a  whole  that  wo  are  prac- 
tically concerned,  yet,  regarded  from  a  scientific 
point  of  viow,  a  knowledge  of  these  constituent 
principles  is  required,  to  enable  us  to  assign  to 
them  their  proper  value  as  alimentary  articles  ; 
and  for  the  purpose  of  systematic  consideration 
some  kind  of  classification  is  needed. 

Classification. — Prout  classified  the  consti- 
tuent principles  of  food  into  four  groups,  which 
he  named  (1)  the  aqueous;  (2)  the  saccharine; 
(3)  the  oleaginous ;  and  (4)  the  albuminous. 
This  classification  is  defective,  inasmuch  as  it 


omits  from  consideration  saline  matter  which  is- 
equally  as  essential  to  nutrition  as  any  other 
part  of  an  alimentary  product.  The  saccharin? 
and  oleaginous  groups  also  stand  as  primary 
and  independent  divisions,  whilst  physiologically 
they  are  related,  and  may  be  conveniently  con- 
sidered under  a  combined  heading. 

Liebig  proposed  a  classification  based  on  phy- 
siological principles ;  and,  taking  into  account 
only  the  organic  constituents  of  food,  grouped 
them  under  the  heads  of  (1)  plastic  elements  of 
nutrition  ;  and  (2)  elements  of  respiration.  His 
plastic  elements  of  nutrition  comprise  the  nitro- 
genous principles;  and  to  these  he  assigned  the 
office  of  administering  not  only  to  the  growth  and 
renovation  of  the  tissues,  but  also  to  the  produc- 
tion of  muscular  and  nervous  power.  Believing 
that  the  source  of  these  powers  issued  from  the 
oxidation  of  the  respective  tissues,  he  held  that 
the  exercise  of  muscular  and  nervous  action 
created  a  corresponding  demand  for  nitrogenous 
alimentary  matter,  which  thus  became  invested 
with  an  importance  that  led  it  to  be  regarded  as 
affording  a  measure  of  the  value  of  an  alimen- 
tary article.  By  recent  experimental  research 
this  view  has  been  found  to  be  untenable.  The 
nervo-muscular  organs  are  now  looked  upon  as 
holding  the  position  of  instruments,  by  whose 
agency  the  force  liberated  by  chemical  action  is 
made  to  manifest  itself  under  certain  other  forms ; 
and  what  is  wanted  for  the  purpose  is  simply 
oxidisable  organic  material,  which  may  be  de- 
rived from  non-nitrogenous  as  well  as  nitro- 
genous food.  The  elements  of  respiration  or, 
as  they  were  afterwards  more  appropriately 
styled,  the  calorifacient  principles,  represent 
the  organic  non-nitrogenous  constituents  of  food. 
Their  destination,  according  to  Liebig,  was  heat- 
production.  It  is  now  maintained,  however,  as 
stated  above,  that  they  play  a  part  in  connection 
with  nervo-muscular  action  ;  and  it  may  be  also 
said  that  they  are  to  some  extent  concerned  in 
tissue-development.  From  the  considerations  set 
forth,  Liebig's  classification  loses  the  scientific 
value  it  was  at  one  time  supposed  to  possess. 

The  following  grouping  of  the  alimentary 
principles  based  on  chemistry  furnishes  a  classi- 
fication which  involves  no  theoretical  proposi- 
tion, and  is  practically  convenient : — 

Food  is  primarily  divisible  into  Inorganic  and 
Organic  principles. 

The  Inorganic  principles  consist  of  water,  and 
the  various  saline  matters  required  by  the  sys- 
tem. They  are  as  much  needed  for  the  support 
of  life  as  the  organic  portion  of  food. 

The  Organic  principles  are  sub-divisible  into 
Nitrogenous  and  Non-nitrogenous  ;  and  the  Non- 
nitrogenous  are  again  further  sub-divisible  into 
Hydro-carbons  and  Carbo-hydrates. 

The  Nitrogenous  principles  contribute  to  the 
growth  and  nutrition  of  the  various  bodily 
textures,  and  furnish  the  active  agents  of  the  se- 
cretions. They  also  undergo  resolution  in  the 
system  into  urea,  which  is  excreted  ;  and  a  com- 
plementary hydro-carbonaceous  portion,  which 
is  susceptible  of  application  to  force-production. 
They  are  thus  capable  of  administering  to  all 
the  purposes  fulfilled  by  the  organic  portion  of 
an  aliment. 

The  Hydro-carbons  or  Fats  are  applied  to  the 
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production  of  heat  and  other  forms  of  force. 
They  seem  also   to  be  essential  to  tissue-de- 
velopment generally,  besides  yielding  the  basis 
of  the  adipose  tissue. 

The  Carbo-hydrates  (starch,  sugar,  gum,  &c.) 
contribute  to  the  formation  of  fat,  and  are  also 
applied  indirectly  if  not  directly  to  force-produc- 
tion. 

There  are  a  few  principles,  such  as  alcohol,  the 
vegetable  acids,  and  pectin  or  vegetable  jelly, 
which  do  not  strictly  fall  within  either  of  the 
preceding  groups.  Alcohol  occupies  a  chemical 
position  intermediate  between  the  fats  and  carbo- 
hydrates; whilst  the  others  mentioned  are 
more  highly  oxidised  compounds  than  the  carbo- 
hydrates. 

All  alimentary  products  in  the  form  supplied 
by  nature  contain  organic  and  inorganic  prin- 
ciples, and  the  organic  principles  comprise  more 
or  less  of  the  nitrogenous  and  non-nitrogenous 
kinds;  but  the  non -nitrogenous  do  not  neces- 
sarily, and  indeed  do  not  generally,  include  both 
hydro-carbons  and  carbo-hydrates.  In  milk, 
however,  which  may  be  regarded,  from  the  posi- 
tion it  holds  in  nature,  as  furnishing  a  typical 
representation  of  an  alimentary  article,  principles 
exist  belonging  to  each  of  the  groups  enumerated 
m  the  above  classification.    See  Diet. 

E.  W.  Pavt. 

ALIMENTARY  CANAL,  Diseases  of. 
See  Digestive  Ohgans,  Diseases  of ;  and  the 
several  organs. 

ALKALINITY.— The  reaction  of  human 
blood  is  always  alkaline;  and,  though  the  normal 
degree  of  alkalescence  has  not  yet  been  deter- 
mined, it  is  probable  that,  like  the  temperature 
of  the  body,  it  is  tolerably  constant.  In  dis- 
ease considerable  variation,  no  doubt,  occurs, 
but  still  the  blood  is  always  found  alkaline. 
Pettenkofer  and  Voit  found  the  serum  of  blood 
acid  in  a  case  of  leukaemia  some  few  hours  after 
death,  but  not  during  life ;  and  Dr.  Garrod  states 
that  in  chronic  gout  the  serum  may  become  some- 
what neutralized,  but  never  acid.  F.  Hoffman 
has  also  found  that  the  blood  retains  its  alka- 
linity with  great  obstinacy  ;  he  fed  pigeons  for  a 
considerable  length  of  time  on  food  yielding 
only  acid  ash,  but  the  animals  suffered  from 
blood-poisoning  before  the  alkalinity  of  the 
serum  was  neutralized.  The  alkalinity  of  the 
blood  is  maintained  by  the  constant  passage  into 
it  of  the  alkaline  salts  of  the  food,  and  of  alkaline 
carbonates  derived  from  the  oxidation  of  the 
lactic,  oxalic,  and  uric  acids  furnished  by  the 
disintegration  of  the  tissues.  The  blood  is  pro- 
bably prevented  from  becoming  too  alkaline  by 
the  withdrawal  of  its  alkaline  salts  by  the  alka- 
line secretions,  namely,  the  saliva,  the  bile,  and 
the  pancroatic  fluid ;  whilst  the  acid  salts,  which, 
if  accumulated,  would  tend  to  depress  its  normal 
alkalinity,  are  removod  by  the  acid  secretions, 
namely,  the  sweat,  the  gastric  juice,  and  the  urino, 
and  by  the  exhalation  of  carbonic  acid  from  the 
lungs.  It  has  been  shown  that  tho  withdrawal  of 
acid  by  one  socretion  has  a  decided  effect  on  the 
reaction  of  othor  secretions;  thus  the  saliva 
becomes  more  alkaline  during  digestion,  when 
the  stomach  is  pouring  out  the  acid  gastric 
juice;  and  Dr.  Bence  Jones  has  6hown  that 
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during  digestion  the  acidity  of  the  urine  is 
lessened.  A  similar  relationship  is  also  shown 
to  exist  between  the  elimination  of  carbonic 
acid  by  the  lungs  and  the  acidity  of  the  urine, 
the  latter  falling  as  the  former  is  increased, 
and  vice  versd.  The  importance  of  a  proper 
degree  of  alkalescence  for  the  blood  is  ob- 
vious, when  we  consider  that  this  condition 
increases  the  absorption-power  of  its  serum  for 
gases,  and  is  necessary  to  maintain  its  albu- 
min in  the  liquid  state,  whilst  oxidation  is 
always  more  perfectly  performed  in  alkaline 
solutions. 

ALKALIS. — Definition. — Inorganic  sub- 
stances, which  turn  syrup  of  violets  green,  and 
turmeric  brown ;  and  restore  the  blue  colour  to 
litmus  which  has  been  reddened  by  acids.  They 
combine  with  acids  to  form  salts,  and  their  car- 
bonates are  soluble  in  water. 

Enumeration. — The  only  substances  which 
correspond  with  the  above  definition  are — Potash, 
Soda,  Lithia,  and  Ammonia.  The  alkaline  earths 
—Lime,  Magnesia,  Baryta,  and  Strontia,  and  the 
organic  alkaloids,  have  a  similar  action  on  vege- 
table blues  and  yellows ;  but  the  carbonates  of 
the  former  group  are  almost  insoluble  in  water  ; 
whilst  the  latter  contain  carbon,  and  are  there- 
fore classed  with  organic  substances. 

Properties. — Ammonia  is  distinguished  from 
the  other  alkalis  by  its  volatility.  The  non- 
volatile alkalis  are  readily  recognised  by  their 
spectra ;  and  by  the  colour  they  impart  to  the 
blowpipe  flame,  potash  giving  it  a  violet,  soda  a 
yellow,  and  lithia  a  carmine  colour.  Potash 
and  soda  are  present  as  constituents  of  the  body 
in  considerable  quantities ;  ammonia  exists  to  a 
smaller  amount ;  and  lithia  probably  in  traces. 
Soda  is  found  chiefly  in  the  blood,  potash  in  the 
muscles. 

Action. — When  applied  to  the  skin  dilute 
alkalis  and  their  carbonates  act  as  rubefacients. 
Pure  ammonia  is  a  vesicant,  and  potash  and  soda 
have  a  caustic  action.  Both  caustic  potash  and 
soda  absorb  water  from  the  tissues,  and  form  a 
corrosive  fluid,  which  destroys  the  parts  around, 
as  well  as  that  to  which  the  caustic  has  actually 
been  applied.  To  prevent  this  effect  they  are 
sometimes  mixed  with  lime,  which  absorbs  the 
water.  A  mixture  of  potash  and  lime  forms  the 
Vienna  Paste.  "When  inhaled,  ammonia  causes 
irritation  of  the  respiratory  passages,  and  in- 
creased secretion  of  mucus.  This  irritation  ex- 
cites reflex  contraction  of  the  blood-vessels  and 
consequent  rise  of  blood-pressure.  When  swal- 
lowed in  quantity,  the  caustic  alkalis  and  their 
carbonates  produce  symptoms  of  irritant  poison- 
ing. In  the  case  of  ammonia  these  symptoms 
may  be  accompanied  by  those  of  inflammation  of 
the  air-passages,  caused  by  the  irritant  vapour. 
Tho  best  antidote  is  dilute  acid,  such  as  vinegar. 
In  small  quantities  and  diluted,  alkalis  increase 
the  secretion  of  gastric  juice.  After  absorption 
into  the  blood  they  render  this  fluid  more  alka- 
line; whilst  potash  appears  especially  to  accele- 
rate tissue-change,  and  is  accordingly  classed 
among  the  alteratives.  .When  injected  directly 
into  the  blood,  potash  acts  specially  on  the  mus- 
cles, which  it  paralyses.  Ammonia  stimulates  ihe 
motor  centres  in  the  brain  and  spinal  cord,  the 
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respiratory  centre  in  the  medulla  oblongata,  and 
the  accelerating  nerves  of  the  heart.  When 
injected  into  the  veins  it  therefore  causes  con- 
vulsions like  those  of  strychnia,  and  quickening 
of  the  respiration  and  pulse.  Alkalis  are  chiefly 
excreted  by  the  urine;  and  potash,  soda,  and 
lithia  lessen  its  acidity,  or  render  it  alkaline. 
Ammonia  is  partly  excreted  unchanged,  but  a 
portion  passes  out  in  the  form  of  ur^a.;  and  it 
does  not  render  the  urine  alkaline  like  the  others. 
Potash  and  lithia  act  as  diuretics  ;  soda  to  a  less 
extent ;  and  ammonia  least  of  all.  The  diuretic 
action  does  not  depend  on  any  change  in  the 
blood-pressure.  Potash  and  ammonia  are  diapho- 
retic.   Potash  lessens  the  tenacity  of  mucus. 

Uses. — Dilute  solutions  of  potash  and  soda 
relieve  itching  in  skin  diseases.  Caustic  potash 
or  soda  is  used  to  destroy  warts ;  to  cauterize 
poisoned  wounds  and  ulcers ;  to  open  hydatid 
cysts  in  the  liver ;  and  to  establish  issues.  Am- 
monia neutralizes  the  formic  acid  which  renders 
venomous  the  stings  of  bees,  ants,  and  mosquitos, 
and  is  therefore  applied  to  relieve  the  pain  which 
they  cause.  The  intravenous  injection  of  am- 
monia has  been  recommended  as  an  antidote  in 
snake-poisoning ;  but  the  value  of  the  remedy  is 
not  established.  Mixed  with  oil,  so  as  to  form  a 
liniment,  ammonia  is  used  as  a  rubefacient  in  sore 
throats,  bronchitis,  rheumatic  pains,  and  neu- 
ralgia. It  is  inhaled  to  relieve  headache ;  as  a 
restorative  in  syncope  and  shock,  when  it  raises 
the  blood-pressure ;  and  to  facilitate  expectora- 
tion in  chronic  bronchitis.  Alkalis  administered 
after  meals  act  as  antacids,  and  relieve  heartburn. 
When  given  before  meals  they  increase  the  secre- 
tion of  gastric  juice,  quicken  digestion,  and  relieve 
weight  at  the  epigastrium,  pain  between  the 
shoulders,  and  flatulence.  Bicarbonate  of  soda 
is  usually  given  for  this  purpose,  but  when  the 
stomach  is  very  irritable  liquor  potassae  is  pre- 
ferred, as  it  is  considered  to  have  a  sedative 
action  on  the  mucous  membrane.  Alkalis  appear 
to  lessen  the  transformation  of  glycogen  into 
sugar,  and  they  are  used  on  this  account  in  dia- 
betes. Liquor  potassae  sometimes  helps  to  reduce 
obesity.  Alkalis  are  used  in  the  treatment  of 
scrofula,  rheumatism,  gout,  and  lithiasis ;  but  in 
the  two  last-mentioned  lithia  is  considered  the 
most  valuable,  whilst  potash  is  preferred  to  soda, 
as  the  urate  of  lithia  is  most  soluble,  and  the 
orate  of  soda  least  so.  The  salts  of  certain 
organic  acids,  such  as  the  acetate  or  citrate, 
may  be  employed  as  remote  antacids  to  render 
the  urine  alkaline,  as  they  undergo  combustion 
and  are  converted  Into  carbonates  in  the  blood. 
Alkalis  are  given  to  lessen  the  acidity  of  the 
urine  in  inflammation  of  the  bladder  or  urethra, 
and  potash  is  employed  as  a  diuretic  in  dropsies. 
On  account  of  its  stimulating  action  on  the 
heart  and  respiration,  ammonia  is  administered 
in  adynamic  conditions  and  in  chronic  bronchitis. 

T.  Lauder  B  ronton. 

ALKALOIDS  and  other  ACTIVE 
PKINCIPLES.-  -Definition.— An  alkaloid  is 
a  substance  formed  in  the  tissues  of  a  plant  or  of 
an  animal,  having  a  definite  composition  as  re- 
gards the  proportions  of  the  chemical  elements  of 
^yhich  it  is  composed,  and  capable  of  combining, 
like  an  alkali,  with  acids  to  form  salts. 
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Besides  alkaloids  there  are  other  active  prin- 
ciples found  in  plants,  which  have  also  a  power- 
ful influence  on  the  animal  economy  but  d^ 
not  possess  all  the  chemical  properties  just 
stated. 

Chemical  Composition  and  Eblations. — 
These  are  briefly  expressed  in  the  above  defini- 
tion. Thus  morphia,  one  of  the  alkaloids  01 
opium,  has  always  tha  chemical  composition 
represented  by  the  formula  Cl7H1DN03,  and  it 
may  unite  with  acetic  acid  to  form  acetate  of 
morphia,  just  as  potash  may  unite  with  the  same 
acid  to  produce  acetate  of  potash.  But  the  em- 
pirical tormula  C17H10NO3  represents  only  the 
percentage  composition  of  the  substance  in  the 
simplest  numbers,  and  does  not  express  how  the 
atoms  of  the  different  elements  are  related  to 
each  other.  For,  just  as  ethylic  alcohol,  with  the 
composition  C2H60,  is  believed  by  the  chemist, 
from  its  behaviour  towards  other  bodies,  to 
contain  a  'radicle,'  or  group  of  atoms,  C2HS, 
having  certain  chemical  properties  resembling 
those  of  a  base,  such  as  potassium,  K  ;  and  just 
as  this  radicle,  C2H5  may  replace  one  of  the 
elements  of  water,  so    as  to  form  alcohol 

(C'B?  +  H20  =  CjpO  +  H) ;  so  chemists  have 

good  reason  for  believing  that  alkaloids  belong  to 
the  group  known  as  amines  or  amides,  which  are 
really  ammonia,  NHS,  in  which  one  or  more  of 
the  atoms  of  hydrogen  are  replaced  by  a  radicle 
or  radicles.  It  is  impossible,  however,  in  the 
present  state  of  knowledge,  to  represent  the  true 
chemical  composition  of  alkaloids,  the  exact  con- 
stitution of  the  radicles  being  still  unknown. 

It  is  obvious  that  two  or  more  alkaloids  may 
resemble  each  other  in  percentage  composition, 
and  still  be  very  different,  both  in  their  chemical 
structure  and,  necessarily,  in  their  physiological 
action.  Thus  strychnia,  C21H22N202,  quinia, 
C20H24N2O2,  and  cinchonia,  C20H24N2O,  differ  only 
in  a  few  atoms  of  carbon  or  of  oxygen,  more  or 
less ;  but  they  have  different  physiological  ac- 
tions, showing  that  their  chemical  structure, 
which  is  not  indicated  in  these  formulae,  must 
also  be  different.  The  physiological  action  of  an 
alkaloid  may  also  be  modified  by  combining  il 
with  another  substance.  Thus,  as  was  pointed 
out  by  Crum-Brown  and  Fraser,  compounds  of 
strychnia  with  methyl,  ethyl,  and  amyl,  do  not 
present  the  well-known  physiological  action  ol 
that  substance,  but  one  analogous  to  that  ot 
woorara. 

Enumebation. — The  alkaloids  and  other  ac 
tive  principles  most  familiar  to  the  physician 
are: — Morphia,  Apomorphia,  Narceia,  Codeia, 
Thebaia,  Narcotin,  Papaverine  Atropia,  Hyos- 
cyamia,  Daturia ;  Nicotin  ;  Conia ;  Physostigmia  • 
Strychnia,  Brucia  ;  Quinia,  Cinchonia,  Beberia  , 
Caffein  ;  Accnitia,  Veratria  ;  Digitalin  ;  Curarin  ; 
Muscarin ;  Santonin  ;  and  Ergotin. 

Sources.—  The  majority  of  alkaloids  are 
formed  by  plants.  The  function  which  they 
subserve  in  the  economy  of  the  plant  is  not 
known.  Somo  plants  produce  only  one  alkaloid, 
while  in  others  two  or  more  may  be  formed. 
A  few  of  the  alkaloids  have  been  produced  syn- 
thetically by  the  chemist. 

Piiysioi-oqioal  Action.  —  Alkaloids  have 
various  degrees  of  physiological  activity  when 
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introduced  into  the  animal  body.  Many  are  slow 
in  their  action,  and  a  large  dose  is  required  to 
produce  any  observable  effect;  while  others  act 
more  rapidly,  and  are  so  potent  that  even  a  minute 
dose  may  destroy  life.    Compare,  for  example, 
narcotin,  one  of  the  alkaloids  of  opium,  with 
nicotin,  the  aikaloid  of  tobacco.     Twenty  to 
thirty  grains  of  the  former  have  been  taken  by 
the  human  subject  without  producing  any  marked 
symptoms,  while  the  twentieth  part  of  a  grain 
of  the  latter  may  induce  symptoms  so  severe  as 
to  threaten  death.    It  is  also  well  known  that 
alkaloids  may  have  a  different  kind  of  action  on 
different  animals.    Thus  one-fourth  of  a  grain  of 
atropia  will  produce  serious  symptoms  of  a  com- 
plex character  in  a  dog,  while  three  or  even  four 
grains  may  be  given  to  a  rabbit  without  causing 
any  more  marked  effect  than  dilatation  of  the 
pupil.     In  considering  the  physiological  ac- 
tions of  these  substances  the  following  general- 
izations may,  in  the  present  state  of  science,  be 
made  tentatively: — 1.  As  a  general  rule,  the 
more  complex  the  organic  molecule,  and  the 
greater  the  sum  of  the  atomic  weight,  the  more 
intense  will  be  the  action  of  the  substance.  This 
has  been  shown  in  experiments  on  the  action  of 
the  chinoline  and  pyridine  series  of  bases  by 
McKendriek  and  Dewar.    2.  Substances  which 
split  up  quickly  into  simpler  bodies,  produce 
rapid  but  transient  physiological  effects,  whereas 
substances  which  resist  decomposition  in  the 
blood  or  tissues  may  produce  no  appreciable 
results  for  a  time,  but  when  they  do  begin  to 
break  up,  the  effects  are  sudden  and  violent, 
and  usually  last  for  a  considerable  time.  3.  Al- 
kaloids have  frequently  a  double  action  on  dif- 
ferent parts  of  a  great  physiological  system,  and 
their  action  in  a  particular  group  of  animals 
will  depend  on  the  relative  degree  of  develop- 
ment of  the  parts  of  the  system  in  that  group. 
Thus  moBt  of  the  alkaloids  of  opium  have  such 
a  double  action — a  convulsive  action  resembling 
that  of  strychnia,  due  to  their  influence  on  the 
spinal  cord  or  on  the  motor  centres  in  the  brain  ; 
and  a  narcotic  or  soporific  action  resembling  that 
of  anaesthetics,  due  to  their  influence  on  sensory 
oentres  in  the  brain.    Hence,  in  animals  where 
the   spinal  system  predominates,  as  in  frogs, 
these  alkaloids  act  as  convulsants ;  while  in  the 
higher  mammals  their  principal  action  is  ap- 
parently on  the  encephalic  centres,  which  have 
now  become  largely  developed. 

Passing  to  the  consideration  of  the  action 
of  the  individual  substances,  we  cannot  do 
more  than  give,  by  way  of  example,  a  brief 
resumi  of  our  knowledge  regarding  a  few  of  them. 

1.  Morphia, — C„Hj,NO,— an  alkaloid  of 
opium.  In  the  frog  this  substance  has  an  action 
resembling  that  of  strychnia.  At  first  there  is 
a  state  of  agitation,  followed  by  tetanic  spasms  : 
finally,  all  roflex  actions,  including  those  of  the 
heart  and  of  respiration,  are  paralysed.  Pigeons 
have  been  found  to  possess  a  remarkable  power 
of  withstanding  the  influence  of  this  drug — an 
ordinary-sized  bird  requiring  about  two  grains 
to  kill  it.  Rabbits  become  partially  somnolent, 
show  a  tendency  to  reflex  spasms,  and  tolerate  a 
large  dose—  say  about  one-half  to  one  grain  per 
pound  weight  of  the  animal.  In  the  dog  the 
intravenous  injection  of  even  one-tenth  of  a 


grain  (for  a  small  animal)  causes  agitation  fol- 
lowed by  sleep ;  the  pulse  and  respiratory  move- 
ments are  slowed  ;  the  smaller  arteries  become 
(at  least  during  one  stage)  contracted,  so  as  to 
cause  an  augmentation  of  general  blood-pres6ure: 
the  pupil  is  contracted ;  and,  if  the  dose  be  large, 
death  may  be  preceded  by  convulsions.  In  the 
higher  mammals  morphia  acts  chiefly  on  the 
sensory  apparatus,  both  peripheral  and  central. 

2.  Other  alkaloids  of  opium  have  also  been 
investigated. — (a.)  Narceia,  C^H^NO,,  is  a 
pure  hypnotic,  causing  profound  sleep.  Even 
in  large  doses  it  does  not  produce  convulsions. 
(£.)  Codeia,  C,8H2|N03,  has  an  action  like  that 
of  morphia,  (c.)  Thebaia,  C|9H2)NOs,  causes 
tetanic  convulsions,  thus  resembling  strychnia. 
(d.)  Narcotin,  C^H^NO,,  is  slightly  narcotic, 
but  strongly  convulsant.  (e.)  Papaverin, 
C20H2INO4,  causes  a  somniferous  action  like  that 
of  narceia.  Apomorphia,  C,;H17N02,  a  deri- 
vative of  morphia,  has  none  of  the  characteristic 
actions  of  that  substance,  but  acts  chiefly  as  a  vas- 
cular depressant  and  as  an  emetic.  It  is  evident, 
therefore,  that  opium,  which  may  contain  more 
or  less  of  all  of  these  substances,  must  have  an 
action  on  the  body  of  a  very  complicated  cha- 
racter. 

3.  Strycnnia,  C21H„N202,— the  alkaloid  of 
Strychnos  nux  vomica.  In  the  frog  very  mi- 
nute doses  cause  convulsions  of  all  the  volun- 
tary muscles,  excited  by  peripheral  irrita- 
tion. These  convulsions  are  due  to  the  action 
of  the  poison  on  the  spinal  cord,  as  they  persist 
after  decapitation.  In  warm-blooded  animals 
the  reflex  character  of  the  convulsions  is  less 
evident ;  they  have  more  of  a  tonic  character, 
and  chiefly  affect  the  extensors.  The  exact 
modus  operandi  of  the  poison  on  the  cord  is  un- 
known, but  in  some  way  or  other  it  heightens 
its  reflex  sensibility.  Death  is  usually  the  result 
of  asphyxia  from  arrest  in  spasm  of  the  respira- 
tory mechanism,  but  it  may  result  from  exhaus- 
tion. Brucia,  C^H^N^O,,  another  substance 
found  in  nux  vomica,  appears  to  have  an  action 
like  that  of  strychnia,  but  more  feeble. 

4.  Atropia,  C„H2SN03,  —  the  alkaloid  of 
Atropa  belladonna.  In  the  frog  it  causes  tetanic 
reflex  spasms.  Herbivorous  animals,  as  a  rule, 
have  a  tolerance  of  this  poison,  so  that  its  effect* 
are  best  studied  in  carnivora.  Even  in  these  the 
action  is  somewhat  uncertain.  Respiration  may 
be  paralysed  without  general  convulsions :  the 
pulse  is  quickened  by  paralysis  of  the  inhibitory 
action  of  the  pneumogastric  nerve  on  the  heart ; 
and  the  arterial  pressure  is  increased.  After  very 
large  doses  the  arterial  prossure  may  be  dimin 
ished  with  paralysis  of  all  parts  containing  in- 
voluntary muscular  fibre.  Secretion  is  dimin- 
ished. Tho  pupil  is  dilated  apparently  by  a 
direct  influence  of  tho  poison  on  the  centres  or 
nervous  arrangements  in  the  iris  itself,  as  the 
effect  may  bo  observed  even  in  an  oye  removed 
from  tho  heal.  Hyoscyamia,  the  alkaloid  of 
Hyoscyamus  nigor,  and  Daturia,  the  alkaloid 
of  Datura  stramonium,  have  an  action  like  that 
of  atropia. 

6.  Digitalin,  C2;H4tO,.,, — the  active  principle 
of  Digitalis  purpurea.  A  large  dose  causes  slow- 
ing of  the  heart's  action,  and  if  the  dose  be  in- 
creased the  heart  will  be  arrested  in  diastole. 
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and  will  not  respond  to  direct  excitation.  With 
medium  doses  there  is  a  period  of  acceleration  of 
the  heart's  action,  but  this  period  may  rapidly 
pass  into  that  of  slowness  just  mentioned. 
This  action  on  the  heart  has  not  yet  been 
clearly  accounted  for,  and  it  remains  to  be  de- 
cided whether  it  be  due  to  the  influence  of  the 
drug  on  the  terminations  of  the  pneumogastric,  or 
of  the  sympathetic,  or  on  the  intracardiac  ganglia 
themselves.  Coincident  with  the  action  on  the 
heart,  the  smaller  arteries  are  contracted  and 
the  arterial  tension  is  increased.  Digitalis  would 
appear  to  have  little  effect  on  involuntary  muscle, 
but  it  exerts  a  potent  action  on  voluntary  muscle, 
which,  after  small  doses,  becomes  feeble  in  con- 
tractile power,  while  large  doses  may  abolish 
contractility  altogether. 

6.  Physostigmia,  C15H21N302,  —  the  active 
substance  of  Physostigma  venenosum,  or  Calabar 
bean.  As  has  been  pointed  out  by  Professor 
Fraser,  this  alkaloid  has  an  action  antagonistic 
to  that  of  atropia.  Sensibility  and  conscious- 
ness remain  until  death ;  the  voluntary  muscles 
are  paralysed ;  involuntary  muscles  are  said  to 
show  tetanic  contractions  ;  respiration  is  at  first 
accelerated,  and  afterwards  slowed ;  the  vessels 
become  alternately  dilated  and  contracted;  secre- 
tion, especially  that  from  the  lachrymal  and  sali- 
vary glands,  is  increased  ;  and  the  pupil  is  con- 
tracted. It  appears  to  paralyse  the  extremities 
of  the  motor  nerves,  in  this  respect  resembling 
curare. 

7.  Curare  is  a  resinous  substance,  containing 
an  alkaloid,  Curarin,  of  the  composition  C10H15N, 
obtained  from  certain  parts  of  South  America, 
and  used  by  the  natives  of  these  regions  as  an 
arrow-poison.  It  is  probably  obtained  from  cer- 
tain plants  belonging  to  the  genera  Strychnos 
and  Paullinia.  Its  distinctive  physiological 
action  is  abolition  of  the  power  of  all  voluntary 
movement,  in  consequence  of  its  action,  as  was 
proved  by  Claude  Bernard,  upon  the  peripheral 
terminations  of  motor  nerves — the  "  terminal 
plates  "  of  muscle.  Respiratory  movements  are 
arrested  in  consequence  of  paralysis  of  the 
muscles  of  respiration,  but  the  heart  may  con- 
tinue to  beat  for  a  considerable  time.  If  arti- 
ficial respiration  be  established,  the  circulation 
may  be  maintained  for  several  hours  while  the 
animal  is  completely  under  the  influence  of  the 
substance.  All  the  secretions  are  increased,  and 
the  mean  temperature  falls. 

8.  Muscarin,  the  alkaloid  of  Agaricus  mus- 
carius,  causes  arrest  of  the  heart's  action  in  dia- 
stole, an  effect  which  may  be  removed  by  the 
influence  of  atropia,  thus  affording  an  instance 
of  physiological  antagonism.  In  warm-blooded 
animals  muscarin  slows  the  heart's  action  ;  the 
blood-pressure  falls  ;  respiration  is  first  embar- 
rassed, and  may  be  completely  arrestea  ;  parts 
containing  involuntary  muscle  are  in  a  state  of 
tetanic  spasm  ;  the  pupil  is  contracted ;  and  secre- 
tion is  increased. 

9.  Santonin,  C15II1903,  the  alkaloid  of  Arte- 
mesia  santonica,  may  cause  in  man  nausea, 
vomiting,  hallucinations,  vertigo,  and  a  peculiar 
state  of  visual  sensation — the  field  of  vision 
usually  appearing  yellow,  but  sometimes  violet. 
It  is  said  that  the  stage  of  violet  rapidly  passes 
into  that  of  yellow,  and  therefore  it  is  probable 
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that  santonin  may  first  excite  the  retinal  fibres 
sensitive  to  violet  (according  to  Thomas  Young's 
theory  of  colour-perception),  and  afterwards  para- 
lyse them.  In  large  doses,  santonin  causes  loss 
of  consciousness,  tetanic  convulsions,  and  death. 

10.  Ergotin,  the  active  principle  of  Secale 
cornutum,  causes  contraction  of  the  smaller 
blood-vessels,  contractions  of  the  uterus,  and 
slowing  of  the  pulse ;  and  the  animal  may  die  in 
consequence  of  arrest  of  the  action  of  the  heart. 

11.  Quinia,  C20H24N2O2,  one  of  the  alkaloids 
of  Cinchona,  in  sr.all  doses  accelerates  the  heart's 
action  in  the  warm-blooded  animal ;  in  moderate 
doses  it  slows  it ;  and  in  large  doses  it  may  ar- 
restit,  and  cause  convulsionsand  death.  Eesearch 
shows  that  its  action  is  essentially  upon  the  cen- 
tral Dervous  system.  It  destroys  all  microscopic 
animal  organisms,  apparently  killing  vibrios, 
bacteria,  and  amcebse  ;  but  it  seems  to  be  with- 
out action  on  humble  organisms  belonging  to  the 
vegetable  kingdom.  It  arrests  the  movements 
of  all  kinds  of  protoplasm,  including  those  of 
the  colourless  corpuscles  of  the  blood.  It  arrests 
fermentive  processes  which  depend  on  the  pre- 
sence of  animal  or  vegetable  organisms,  but  it 
does  not  interfere  with  the  action  of  digestive 
fluids. 

12.  Cinchonia,  C20H24N20,  is  said  to  have  an 
action  similar  to  quinia,  but  much  more  feeble. 
Further  research  is  needed  on  this  point. 

John  G-.  McKendrick. 

ALOPECIA.    See  Baldness. 

ALPHOS  and  ALPHOIDES  (a\<pbi,  whi  te), 
terms  signifying  white  and  white-looking,  are 
associated  with  the  whiteness  of  the  disks  of 
common  Lepra :  hence  Lepra  alphos  and  Lepra 
alphoides.    See  Lepra. 

ALPHOSIS  {a\<pbs,  white). — Whiteness,  or 
the  process  of  turning  white.    See  Achboma. 

ALTERATIVES. — Definition. — Medicines 
which  gradually  restore  the  nutrition  of  the  body 
to  a  healthy  condition,  without  producing  evacua= 
tions,  or  immediately  exerting  any  very  evident 
action  upon  the  nervous  system. 

Enumeration. — The  principal  alteratives  are 
— Nitric  and  Nitro-hydrochloric  acids ;  Chlo- 
rine and  Chlorides ;  Iodine  and  Iodides ; 
Sulphur  and  Sulphides ;  Potash  and  its  salts  ; 
Mercury  and  its  salts ;  Phosphorus ;  Hypo- 
phosphites  ;  Antimony  ;  Arsenic  ;  Taraxacum  ; 
Sarsaparilla  ;  Hemidesmus  and  G-uaiacum ;  Me- 
zereon  and  Dulcamara. 

Action. — Healthy  nutrition  depends  on  the 
digestion  of  the  food,  its  assimilation  by  the 
tissues,  the  decomposition  of  the  tissues  during 
the  exercise  of  their  functions,  and  the  removal 
of  their  waste  products  being  performed  in 
a  proper  manner — in  due  proportion  one  to 
another.  If  the  food  is  not  properly  digested,  as 
in  dyspepsia  ;  or  is  not  properly  assimilated,  as  in 
diabetes  :  if  the  tissues  break  up  too  rapidly,  as 
in  fever :  or  if  the  waste  products  are  not  properly 
removed,  as  in  some  cases  of  kidney-disease, 
nutrition  suffers.  Digestion  and  excretion  may 
be  improved  by  tonics,  purgatives,  and  diuretics ; 
but  alteratives  seem  to  exert  their  action  upon 
assimilation  and  tissue-change.  The  digestion  of 
food  is  effected  by  means  of  ferments,  such  as 
D  2 
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those  of  the  salivary  glands,  stomach,  pancreas, 
etc.  Some  also  of  the  changes,  such  as  the  con- 
version of  glycogen  into  sugar,  which  the  food 
undergoes  after  absorption  in  the  liver,  and 
even  certain  so-called  vital  actions — such  as 
the  coagulation  of  Che  blood — are  produced 
by  a  similar  agency.  It  is  not  improbable 
that  the  histolytic  changes  in  the  tissues  are 
also  effected  bv  fermentf.  They  do  not  de- 
pend upon  oxidation,  tor  although  during 
health  the  products  of  tissue  decomposition  are 
oxidised  as  fast  as  they  are  formed,  yet  under  cer- 
tain circumstances  the  tissues  are  split  up  so 
rapidly  that  the  products  which  they  yield  are 
only  partially  oxidized.  This  is  seen  in  poisoning 
by  antimony,  arsenic,  and  still  more  markedly 
by  phosphorus,  where  such  tissues  as  the  muscles 
become  decomposed,  yielding  nitrogenous  sub- 
stances, such  as  leucin,  tyrosin,  or  urea,  and  fat. 
The  former  are  excreted  in  the  urine ;  while  the 
last,  instead  of  undergoing  combustion,  accumu- 
lates in  the  place  formerly  occupied  by  the  mus- 
cular tissue,  which  is  accordingly  said  to  be  in  a 
state  of  fatty  degeneration.  It  is  possible  then, 
although  by  no  means  certain,  that  alteratives 
influence  nutrition,  either  by  modifying  the  ac- 
tivity of  ferments,  or  by  altering  the  susceptibility 
of  the  tissues  to  their  action. 

Mercurials  in  purgative  doses,  taraxacum,  nitric 
and  nitro-hydrochloric  acids,  probably  act  by 
modifying  the  digestion  of  the  food  in  the  upper 
part  of  the  small  intestine,  or  by  affecting  the 
changes  which  it  undergoes  in  the  liver  after  ab- 
sorption. Potash  has  probably  an  action  on  the 
muscles.  Antimony,  arsenic,  and  phosphorus 
especially  affect  the  nervous  and  cutaneous  sys- 
tems. Mercury  has  a  peculiar  power  of  breaking 
up  newly-formed  fibrinous,  and  particularly 
syphilitic  deposits.  Iodine,  iodides,  and  pro- 
bably chlorides,  act  upon  the  lymphatic  system 
and  promote  absorption. 

Uses. — Purgative  doses  of  mercurials,  taraxa- 
cum, nitric  and  nitro-hydrochloric  acid  are  useful 
in  cases  of  frontal  headache,  general  malaise,  and 
depression  of  spirits,  associated  with  symptoms 
of  so-called  biliousness,  or  with  the  appearance 
of  urates  or  of  oxalates  in  the  urine.  Potash 
and  colchicum  are  employed  in  the  treatment  of 
gout.    Phosphorus  and  arsenic  are  used  in  cases 
of  nervous  debility,  as  well  as  in  nervous  diseases, 
such  as  neuralgia  and  chorea,  in  which  antimony 
is  also  serviceable.     Arsenic   is  also  given 
in  diseases  of  tho  skin ;   and  antimony  in 
inflammation  of  the  mucous  membrane  of  the 
bronchi.     Mercury  in  alterative,   that  is,  in 
small  dosbs,  which  are  absorbed  into  the  cir- 
culation without  purging,  is  used  to  break  up 
newly-doposited  fibrinous  masses,  as  in  iritis, 
pericarditis,  etc.,  and  to  counteract  the  effect  of 
syphilitic  virus  upon  the  soft  tissues  in  the 
secondary  stage  of  this  disease.    Iodine  and 
iodides  act  on  the  lymphatic  system,  and  are 
useful  in  removing  glandular  swellings.  By 
stimulating  the  absorbent  system  they  may  also 
assist  in  the  removal  of  the  fibrinous  deposits 
and  syphilitic  growths  disintegrate/.  t>y  the  mer- 
cury.   The  iodides  are  sometimes  given  in  the 
secondary,  but  are  still  more  valuable  in  the 
tertiary  stage  of  syphilis. 

T.  Ladder  BnmrroN.  > 


ALVliOLAB. — A  word  used  in  pathology  as 
descriptive  of  any  morbid  growth  which  consists 
of  small  cavities  or  spaces  (alveoli),  usually 
occupied  by  contents,  and  bounded  by  walls 
formed  of  cells  or  fibres.  Alveolar  Cancer  is 
the  most  familiar  application  of  the  term,  being  a 
synonym  for  Colloid  Cancer.    See  Cancer. 

AMAtTROSIS  (ifiavpbs,  dark). — Definition. 
—This  term  cannot  be  strictly  defined.  Liter- 
ally ,  it  means  an  obscurity  of  vision,  a  state 
of  blindness,  in  the  popular  sense  of  the  term, 
whereby  nothing  more  is  learnt  than  that  the 
patient  caunot  see  well  enough  for  practical  pur- 
poses, and  is  thereby  unfitted  for  the  usual  occu- 
pations of  life.  Besides  this,  it  is  always  tacitly 
understood  that  an  external  observation  of  the 
organ  of  vision,  during  the  life  of  the  patient, 
does  not  reveal  any  ostensible  cause  of  blindness. 
It  is  further  understood  that  the  use  of  glasses 
is  no  remedy  in  amaurotic  cases  It  is  rather 
the  kind,  than  the  degree,  or  blindness  that  is 
called  amaurotic ;  but  it  must  be  observed  that 
lesser  degrees  of  blindness,  of  the  amaurotic 
type,  are  generally,  vaguely  and  indefinitely, 
called  amblyopic.  To  add  to  the  obscurity  of  the 
subject,  some  writers  call  some  cases  of  moderate 
blindness,  of  the  amaurotic  kind,  amaurotic 
amblyopia  ;  others  speak  of  partial  or  incomplete 
amaurosis.  We  now  estimate  any  defect  of 
vision  with  more  accuracy,  and  record  its  area  on 
a  map,  and  its  degree  in  figures,  in  comparison 
with  a  standard  of  ordinary  normal  vision. 

jEtiologt. — The  causes  of  amaurosis  have 
been   more  recently  specifically  attributed  to 
morbid   conditions  of  the  percipient  nervous 
apparatus  of  the  eye  or  of  vision.    All  cases  are 
excluded  in  which,  in  the  present  state  of 
science,  and  using  the  ophthalmoscope,  we  can 
see  any  morbid  condition.    But  very  few  cases 
are  now,  in  the  statistical  tables  of  the  chief 
eye-hospitals,  included  under  the  head  amau- 
rosis.    Some  few  cases  seem  likely,  at  least 
for  some  time  to  come,  to  be  called  by  this 
term  of  reproach.    The  ophthalmoscope  has 
enabled  us  more  accurately  to  classify  a  large 
majority  of  the  cases  formerly  called  amaurotic 
Many  new  names  are  thus  introduced  to  our 
systematic  treatises  on  eyo  diseases,  whereby  we 
gain  more  definite  information,  if  only,  as  in  some 
of  them,  e.g.  '  white  atrophy,'  we  have  substituted 
the  name  of  a  particular  ophthalmoscopic  sign 
for  an   indefinite  symptom.    At  least  we  can 
speak  more  accurately  of  the  part  that  is  or 
has  been  diseased — of  the  retina,  or  of  the  ocular 
end  of  the  optic  nerve.    And,  indeed,  before  the 
invention  of  the  ophthalmoscope,  the  ancients, 
whilst  professing  to  include  only  cases  of  disease 
of  the  percipient  nervous  apparatus  of  vision, 
included  all  kinds  of  obscure  visual  disorders. 
Mackenzie  (1854)  includes,  besides  retinitis,  etc, 
choroiditis,  and  dislocated  lenses !    Of  the  first 
named  he  says,  '  It  would  be  superfluous  to 
consider  these  states  separately,  because  we  are 
at  present  ignorant  of  any  diagnostic  signs  by 
which,  during  life,  the  one  can  be  discriminated 
from  the  other.'    Even  now,  whenever  the  term 
amaurosis  is  had  recourse  to,  it  expresses  more 
particularly  that  of  which  we  are  ignorant,  and  it 
may  mean  any  one  of  so  many  different  states  thut 
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no  anatomical  characteristics  can  be  assigned 
to  it 

In  a  large  majority  of  the  cases  commonly 
classed  as  those  of  amaurosis,  it  is  found 
ophthalmoscopically  that  there  is  '  white  atro- 
phy' of  the  optic  nerves.  The  'disks'  are 
nearly  or  quite  bloodless ;  white,  not  pinky- 
white  ;  and  the  nerve-fibres  going  to  the  retinae, 
being  more  or  less  wasted,  there  is  some  exca- 
vation of  the  disks,  perhaps  so  much  that  the 
lamina  cribrosa,  in  one  or  both,  is  exposed  to 
view,  while  the  retinal  vessels  are  somewhat 
diminished  in  size.  The  causes  of  this  condition 
are,  most  commonly,  intracranial  tumours  or 
other  diseases  which  induce  pressure  upon  the 
optic  nerve,  or  lead  to  an  extension  of  inflam- 
mation, followed  by  oedema  or  double  optic 
neuritis  (descending),  these  terminating  in  the 
atrophy  and  amaurosis.  The  nerve-disease  is 
often  due  to  syphilis.  But  some  cases  of  white 
atrophy  occur,  in  which  there  has  been  no  pre- 
cedent neuritis.  Of  such  '  tobacco  amaurosis  '  is 
an  example,  in  which,  unless  smoking  be  given 
up,  by  an  idiosyncrasy  of  the  patient,  he  soon 
becomes  blind.  But  nerve-atrophy  or  inflam- 
mation should  be  no  longer  called  amaurosis — 
they  have  obtained  a  better  nomenclature.  The 
preceding  stages  of  the  diseases  causing  them, 
if,  as  is  rarely  the  case,  unaccompanied  by  any 
definite  ophthalmoscopic  signs,  and  yet  producing 
a  considerable  amount  of  blindness,  may,  for 
want  of  better  knowledge,  at  present  be  called 
amaurotic.  Other  such  cases  are  those  reported 
as  snow-blindness  ;  or  in  which  blindness  has 
been  produced  by  a  lightning-flash  near  the  eye ; 
a  blow  on  the  eye  without  other  mischief  re- 
sulting; disuse  of  an  eye  in  children,  as  in 
some  neglected  squint  cases  ;  irritation  from  some 
branches  of  the  fifth  nerve  (dental  caries,  etc.) ; 
anaemia  after  excessive  losses  of  blood  ;  suppres- 
sion of  menses ;  blood-poisoning  by  tobacco,  lead, 
quinine  ;  uraemia;  and  some  cases  of  cerebral 
apoplexy.  Embolism  of  the  central  artery  of  the 
retina  occurs,  but  it  is  easy  of  diagnosis  with 
the  ophthalmoscope,  and  therefore  should  not  be 
called  amaurotic.  The  writer  does  not  think  there 
are  any  cases  of  long-standing  blindness  that  show 
no  ophthalmoscopic  changes. 

Symptoms  and  Diagnosis. — There  is  one 
eymptom  of  amaurotic  blindness,  affecting  both 
eyes,  which  is  noteworthy,  as  constituting,  primd 
facie,  a  general  distinction  between  it  and 
the  other  cases  of  blindness  not  of  nervous 
origin :  the  gait  and  general  aspect  of  the 
patient  is  peculiar — he  is  hesitating  and  hope- 
less-looking. He  no  more  tries  to  see  objects. 
He  holds  up  his  head ;  the  eyes  are  open 
and  turned  upwards,  as  eyes  not  in  use  (in 
sleep)  always  are,  or  because  the  patient  has  felt 
the  heat  of  the  sun  from  overhead,  and  has  last 
enjoyed  sensation  of  light,  whence  he  knows  it 
comes,  from  above.  He  feels  his  way  with  hie 
feet,  and  his  hands  are  extended  before  him.  He 
does  not  look  towards  you,  or  at  anything  in 
particular.  But  amaurosis  does  not  by  any 
means  imply  a  similar  state  of  vision  in  both 
eyes,  nor  that  the  blindness  is  to  be  takon  in  the 
ophthalmological  senso,  i.e.  wanting  perception 
of  light.  It  would  be  well  if  any  less  degree 
of  imperfection  of  vision,  without  evident  cause,  I 


AMBLYOPIA.  37 

might  be  called  amblyopic,  but  the  two  eyes 
must  be  considered  separately.  To  diagnose  the 
absence  or  presence  of  a  power  of  perception  of 
light,  certain  important  precautions  must  be 
taken,  as  almost  all  patients  who  are  abso- 
lutely blind  will  declare,  and  probably  be- 
lieve, that  they  still  can  see  light,  i.e.  objective 
light.  Tha  patient  should  be  placed  opposite  to 
a  bright  light,  such  as  a  gas-lamp,  and  near  to  it, 
but  not  so  near  that  he  can  feel  the  heat  of  it ; 
the  light  is  then  turned  up  and  down,  and  it  is 
full}  3xposed  and  obscured,  and  the  patient  is 
asked  many  times,  in  quick  succession,  if  he  sees 
light  or  not.  The  light  should  be  left  burning 
and  exposed,  or  not,  during  several  of  the  suc- 
cessive queries,  so  as  to  do  away  with  any  doubt. 
The  word  of  the  patient  untested  is  quite  inad- 
missible. Any  other  blindness  than  this  of  abso- 
lute amaurosis,  or  originating  in  any  other 
diseases  than  those  of  the  percipient  nervous 
apparatus  of  the  eye,  is  never  so  great  as  to 
prevent  the  perception  of  light.  If  the  patient 
can  see  light  from  darkness,  test  whether  he  can 
see  shadows  of  some  small  object — of  the  hand, 
or  of  one  finger  only,  passed  between  him  and 
the  burning  light,  or  the  light  of  the  window 
only.  If  he  can  see  to  count  fingers,  his  blind- 
ness is  insufficient  to  indicate  what  is  called 
amaurosis.  Another  point  in  the  diagnosis  nf 
amaurosis  is  that,  ophthalmoscopically,  the 
appearance  of  the  fundus  of  the  eye  is  normal, 
or  such  as,  independent  of  errors  of  refrac- 
tion, we  find  in  other  cases  compatible  with 
standard  vision,  or  at  least  with  a  fair  amount 
of  useful  vision.  This  will  allow  of  aconsiderable 
latitude,  and  will  not  include  any  slight  or  imagi- 
nary hyperaemia  or  anaemia  of  the  optic  disk, 
any  physiological  excavations  of  the  same,  or 
congenital  opacities  of  the  retina,  etc.  The  pupil 
of  the  affected  eye  is,  if  the  other  be  perfectly  ex- 
cluded from  light  or  vision,  nearly  always  dilated, 
to  almost  the  greatest  extent,  though  atropine 
dilates  it  yet  more  fully,  and  it  is  fixed,  being 
insensible  to  light. 

Prognosis. — After  a  due  consideration  of 
the  cases  thus  classed  together — and  they  are 
very  unlike  in  fact,  and  often  very  obscure — we 
may  say  generally,  that  if  the  blindness  be  of 
one  eye  only,  sudden  and  recent,  the  prognosis  if 
hopeful ;  but  if  both  eyes  are  affected,  and  the 
disease,  whatever  it  may  be,  is  of  steady  progress 
and  of  long  standing,  it  is  very  serioiis.  The 
cases  of  amaurosis  are  very  rare  indeed  in  which 
vision  is  perfectly  restored ;  most  of  them  end 
fatally  to  vision,  or  would  so  end  but  that  the 
disease  is  sooner  fatal  to  life. 

Treatment. — This  must  necessarily  be  varied 
according  to  the  cause  of  the  amaurotic  condi- 
tion. For  instance,  if  there  is  intra-cranial 
disease,  treatment  directed  thereto^  must  be  fol- 
lowed out ;  and  should  there  be  indications  of 
syphilis,  iodide  of  potassium  and  small  doses  of 
mercury  must  be  given  for  some  tin.e.  When 
amaurosis  depends  on  any  injurious  nabit,  such 
as  smoking,  this  must  be  relinquished.  Large 
doses  of  strychnine  and  iron  are  useful  in  ad- 
vanced white  atrophy.       J.  F.  Stheatfeild. 

AMBLYOPIA    (awSA.t/y,   blunt,  and  U, 
sight). — Obscurity  of  vision.    See  Amaurosis. 
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AMBULATORY  (ambularc,  to  walk). — A 
term  applied  to  lutont  typhoid  fever,  signifying 
that  the  patient  is  able  to  walk  about  during 
the  attack.   See  Typhoid  Fever. 

AMENOBBHCEA  (a,  priv.  ;  nyv,  a  month; 
tnd  lieu,  I  flow). — Absence  of  the  menstrual  flow 
during  auy  portion  of  the  period  of  life  when  it 
ought  to  be  present.  See  Menstruation,  Dis- 
orders of. 

AMENOBBBCEAI,  INSANITY.  See 
Insanity. 

AMENTIA  (a,  priv.,  and  /ueVos,  the  mind). 
— An  obsolete  term  for  Dementia.  See  De- 
mentia. 

AMNESIA  (a,  priv.,  and  ulvx\<xis,  memory). 
See  Aphasia. 

AMPHOBIC— A  peculiar  hollow  metallic 
sound,  elicited  occasionally  by  percussion,  but 
more  commonly  heard  in  auscultation.  Am- 
phoric breath-sound  resembles  that  produced 
by  blowing  into  a  large  empty  glass  or  metallic 
vessel  (amplwra).    See  Physical  Examination. 

AMYGDALITIS  (amygdala,  the  tonsils). 
— A  synonym  for  inflammation  of  the  tonsils. 
See  Tonsils,  Diseases  of. 

AMYLOID  DISEASE  (&nv\ov,  starch). 
— The  name  given  by  Virchow  to  Albuminoid 
Disease,  from  the  belief  that  the  material  charac- 
teristic of  this  morbid  condition  is  of  the  nature 
of  starch  or  cellulose.    See  Albuminoid  Disease. 

ANEMIA  (&,  priv.,  and  aTpa,  blood). — 
Synon.  :  Spanmmia  ;  Hydremia  ;  Oligcemia ;  A- 
globulism.  Fr.  Anemie.  Ger.  Andmie ;  Blutar- 
muth. 

Definition. — Deficiency  of  blood  in  quantity, 
either  general  or  local ;  also,  deficiency  of  the 
most  important  constituents  of  blood,  particu- 
larly albuminous  substances  and  red  corpuscles. 

This  definition  is  purely  pathological,  and  the 
condition  thus  expressed  presents  many  varieties, 
Anaemia  in  the  widest  sense  of  the  term  including 
Oligaemia,  Oligocythaemia,  Hydraemia,  and  Spanae- 
mia,  as  well  as  Chlorosis.  (See  Chlorosis,  Hydre- 
mia, Spanjemia,  OligocytHjEmia,  and  Blood, 
Morbid  Conditions  of.)  From  the  clinical  point  of 
view,  Anaemia  is  a  condition  of  system  in  which 
impoverishment  of  the  blood,  whether  from  want 
or  from  waste,  is  associated  with  symptoms  of 
imperfect  discharge  of  the  vital  functions. 

^Etiology. — The  causes  of  anaemia  are  gene- 
rally multiple  and  complex.  First,  the  supply 
of  bloi.nl  to  the  body  may  be  insufficient,  and  that 
from  a  varioty  of  causes,  of  which  the  chief  are : 
— derangements  of  alimentation,  including  in- 
sufficient food,  and  morbid  states  of  tho  lymphatic 
and  blood-glands ;  such  defective  hygienic  con- 
ditions affecting  the  formation  and  nutrition  of 
the  blood  as  want  of  light,  air,  and  muscular 
exercise ;  prolonged  exposure  to  the  influence  of 
certain  poisons,  as  lead,  mercury,  and  malaria ; 
and,  lastly,  interference  with  thefrco  circulation 
of  the  blood  by  cardiac  or  vascular  disease, 
such  as  valvular  disease  or  dilatation  of  the  heart 
and  aneurism  of  the  aorta.  Secondly,  the  con- 
sumption of  blood  may  be  increased  by  haemor- 
rhage ;  by  profuse  discharges,  such  as  suppura- 


tion, catarrh,  and  albuminuria;  by  ra^id  growth 
and  development ;  by  frequent  pregnancy  and 
superlactation  ;  by  excessive  muscular  exertion  ; 
and  by  the  presence  of  pyrexia.or  of  new  growths, 
which  rob  the  system  of  nutritive  material. 
In  a  third  group  of  cases  of  anaemia  both  the 
supply  and  the  consumption  are  at  fault.  Thus 
derangement  of  the  organs  and  of  the  whole  process 
of  sanguification  is  frequently  associated  with 
profuse  discharges  from  various  parts  ;  and  in 
malignant  diseases  and  the  '  chronic  constitu- 
tional diseases,'  such  as  syphilis,  tuberculosis, 
Bright's  disease,  albuminoid  disease,  Addison's 
disease,  and  others,  the  cause  of  the  anaemia 
is  extremely  complex.  But  the  majority  of  the 
cases  of  anaemia  that  are  regarded  and  treated 
as  such  fall  into  the  class  to  which  the  name  of 
idiopathic  has  been  applied.  In  such  cases  the 
anaemic  condition  is  due,  not  to  any  disease  so- 
called,  but  to  disturbance  of  nutrition  generally, 
that  is  of  the  healthy  relation  between  the 
demands  of  the  system  and  the  supply  of  nu- 
trient material.  This  condition  occurs  chiefly 
in  children  and  young  women,  at  the  period 
of  bodily  growth  and  of  the  development  and 
early  activity  of  the  sexual  functions ;  and  when, 
as  so  frequently  and  unfortunately  happens, 
the  air,  light,  food,  occupation,  and  moral  rela- 
tions of  the  individual  are  all  more  or  less  un 
healthy. 

Anatomical  Characters. — The  blood  suffers 
three  principal  changes  in  declared  anaemia, 
namely,  (1)  deficiency  in  amount  (Oligaemia) ;  (2) 
deficiency  in  red  corpuscles  or  haemoglobin  (Oli- 
gocythaemia, Aglobulism)  ;  and  (3)  deficiency  in 
albuminous  constituents  (Hypalbuminosis).  Of 
these  Oligaemia  is  the  simplest,  and  perhaps  never 
occurs  alone ;  it  is  speedily  complicated  with 
Aglobulism,  which  is  a  very  early  and  common,  as 
well  as  the  most  obstinate,  change  in  the  blood. 
Hypalbuminosis  is  the  most  advanced  and  perhaps 
the  most  serious  alteration  of  the  three.  (See 
Blood,  Morbid  Conditions  of.)  The  blood  is 
scanty  and  pale,  and  has  a  diminished  specific 
gravity ;  and  coagulates  slowly  and  loosely,  or  in 
aggravated  cases  not  at  all,  settling  into  three 
layers — consisting  respectively  of  red  corpuscles, 
white  corpuscles,  and  plasma.  The  body  pre- 
sents certain  changes  directly  due  to  the  state 
of  the  blood.  Whether  the  anaemia  be  local  or 
general,  the  corresponding  parts  are  blanched 
and  '  bloodless.'  The  cells  of  the  tissues  become 
atrophied  and  degenerate,  in  consequence  of,  and 
in  proportion  to,  the  interference  with  their  plastic 
and  functional  activity  respectively;  and  the 
so-called  'anaemic'  form  of  fatty  heart,  liver, 
kiduoys,  and  other  organs,  is  the  result.  If  death 
occur  suddenly  from  acute  anajniia  the  heart  is 
found  empty  and  contracted. 

Pathology. — When  tho  vo.'ume  of  blood  in 
tho  body  has  been  reduced  by  repeated  small  hae- 
morrhages, the  phenomena  that  supervene,  while 
they  express  tho  want  of  blood  as  a  whole,  and 
of  its  several  constituents,  aro  chiefly  referable 
to  tho  loss  of  two  of  these  constituents — the 
albuminous  substances  and  tho  red  corpuscles  or 
haemoglobin — that  is,  of  tho  oxidisablo  and  the 
oxidising  materials.  The  pathology  of  hypalbu- 
minosis and  aglobulism  is  fully  discussed  in  the 
I  article  on  diseases  of  the  blood,  and  need  not  be 
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repeated  here.  The  same  effects  will  be  pro- 
duced by  a  drain  of  the  liquid  part  only  of  the 
blood,  or  by  poverty  of  the  blood  from  any  of 
the  causes  enumerated  above,  whether  of  the 
nature  of  waste  or  of  want ;  inasmuch  as  loss  of 
plasma  speedily  affects  the  nutrition  of  the  red 
corpuscles.  'L'aese  phenomena  constitute  the 
symptoms  of  the  anaemic  condition  whatever  may 
be  its  cause  ;  their  relative  prominence  naturally 
varying  according  to  an  immense  number  of  cir- 
cumstances. 

Symptoms. — The  subjects  ofansemia  are  usually 
girls  and  young  women.  Their  general  appear- 
ance, which  is  striking,  is  one  of  pallor,  debility, 
and  variable  loss  of  feminine  fulness.  The 
visible  parts  of  the  surface  are  pallid,  often 
with  a  tinge  of  dusky  brown  on  the  eyelids 
and  the  backs  of  the  hands ;  the  clearness  of 
the  complexion  varies  with  the  normal  pig- 
mentation of  the  body :  the  skin  is  soft,  satiny, 
and  rather  loose.  The  mucous  surfaces  also  are 
blanched  ;  the  sclerotic  is  pearly  blue.  The  loss 
of  flesh  may  be  moderate,  or  it  may  be  considerable. 
The  extremities  are  cold,  and  the  legs  and  lower 
eyelids  are  often  cedematous.  Bodily  strength 
is  reduced  ;  muscular  force  is  diminished,  -while 
myalgia  is  common  ;  an  air  of  languor  and  want  of 
vigour  pervades  the  whole  demeanour ;  and  the 
patient  is  sleepy,  dull,  and  depressed.  The  subject 
of  anaemia  generally  complains  of  weakness,  va- 
rious pains  about  the  body  and  head,  and  marked 
shortness  of  breath  on  the  least  exertion.  The 
last  symptom  is  unaccompanied  by  other  evi- 
dence of  respiratory  derangement ;  in  character 
the  breathing  is  regular,  and  short  or  even  pant- 
ing. The  symptoms  referable  to  the  circulation 
consist  chiefly  of  palpitation  on  exertion;  a 
tendency  to  faint ;  and  pain  or  even  distress  over 
the  cardiac  region.  The  impulse  is  variable  ;  the 
first  sound  is  either  hollow  or  murmurish,  or  con- 
verted into  a  murmur  at  the  base,  and  frequently 
even  over  the  whole  prsecordium  ;  the  diastolic 
sound  is  sharp  generally.  Over  the  manu- 
brium and  in  the  cervical  vessels  a  murmur 
followed  by  a  sharp  sound  is  commonly  audible, 
and  therewith  a  venous  hum.  The  cervical 
vessels  may  throb  ;  the  radial  pulse  is  small,  soft, 
weak,  and  of  variable  but  usually  increased  fre- 
quency and  suddenness.  There  is  a  tendency  to 
haemorrhages,  especially  epistaxis  ;  and  petechia? 
are  occasionally  observed.  The  digestive  system 
is  markedly  affected,  as  shown  by  loss  or 
perversion  of  appetite ;  an  anaemic,  often  bare, 
but  variable  tongue ;  dyspepsia. nausea,  and  sick- 
ness after  meals  or  on  rising;  and  constipation, 
which  is  present  in  the  majority  of  cases  and  is 
frequently  prolonged  and  severe.  The  menstrual 
functions  are  almost  always  deranged  ;  amenor- 
rhcea  is  common  in  some  form  ;  menorrhagia  is 
rare  (except  as  a  cause  of  anaemia) ;  dysmenor- 
rhoea  is  frequently  associated  ;  and  leucorrhcea  is 
the  rule.  The  urine  is  usually  abundant  and  pale, 
but  varies  greatly.  Headache  and  other  cerebral 
symptoms  are  common.  Blood  drawn  from  the 
finger  presents aglobulism.  SccH^macytomctkii. 

The  leading  phenomena  of  acute  anaemia  are 
those  of  syncope,  or  suspended  animation  from 
failure  of  the  circulation,  and  are  described  under 
that  title. 

Course  and  Terminations. — The  course  of 


anaemia  in  this  form  is  essentially  slow  and  pro- 
gressive, unless  it  is  checked ;  the  duration  is 
perfectly  indefinite.  The  course  of  the  symp- 
tomatic form  will  naturally  vary  with  its  cause. 
Idiopathic  anaemia  rarely  terminates  fa'.ally  •  mid, 
when  it  does  so,  the  event  may  be  referred  with 
few  exceptions  to  some  complication.  Occa- 
sionally, however,  it  proceeds  steadily  to  death 
(see  Progressive  Pernicious  Anaemia,  below). 

Intercurrent  diseases  may  be  expected  to  be 
severe  in  an  anaemic  condition,  in  proportion 
to  its  degree. 

Diagnosis. — Anosmia  is  generally  recognised 
with  the  greatest  ease,  and  the  chief  question 
of  diagnosis  relates  to  its  cause.  The  first  point 
to  be  determined,  therefore,  is  whether  it  is  not 
symptomatic  of  some  more  grave  state,  such  as 
tuberculosis,  syphilis,  albuminoid  disease,  or  some 
other  of  the  many  possible  causes  of  poverty 
of  blood.  Having  settled  that  the  anaemia  is 
idiopathic,  we  must  next  exclude  two  diseases 
with  which  it  may  be  confounded,  namely, 
chlorosis  and  leukaemia.  Chlorosis,  in  which  the 
plasma  is  not  considered  to  be  altered,  and  which 
possesses  otherwise  a  special  pathology,  is  ex- 
pressed by  the  yellow  tint  of  skin,  by  the  absence 
of  wasting  and  of  dropsy,  as  well  as  by  other 
features  (see  Chlorosis.)  Leukaemia  is  recog- 
nised by  examination  of  the  blood,  spleen,  and 
lymphatic  glands.  The  starting-point  of  the 
blood-change  in  cases  of  idiopathic  anaemia,  can 
only  be  discovered  by  careful  investigation  of 
all  the  facts  of  the  case. 

Prognosis. — The  prognosis  of  anaemia  is 
favourable  as  regards  life.  In  simple  anaemia 
from  loss  of  blood,  the  patient  may  be  assured  of 
speedy  and  complete  recovery.  In  idiopathic 
anaemia,  however,  this  promise  can  be  given  only 
when  the  cause  can  be  removed  or  avoided. 
Under  favourable  circumstances  and  sound  treat- 
ment, improvement  will  begin  almost  immedi- 
ately ;  and  health  should  be  restored  after  a  lew 
weeks  or  months. 

Treatment.  —  The  treatment  of  anaemia, 
when  it  is  symptomatic  of  some  more  grave  con- 
dition, such  as  Bright's  disease  or  phthisis,  dors 
not  require  notice  here.  When  blood  has  been 
lost  in  serious  quantity,  without  other  injury  of 
consequence,  it  will  be  naturally  restored  if  suffi- 
cient time  but  be  given  and  interference  other- 
wise avoided.  Attention  to  the  ordinary  rules  of 
health,  abundance  of  food  and  air,  and  moderat  e 
exercise,  will  surely,  if  slowly,  restore  the  patient, 
without  the  administration  of  a  single  drug.  Even 
in  this  case,  however,  treatment  may  be  of 
great  service,  by  arresting,  if  necessary,  the  cause 
of  the  anaemia,  such  as  monorrhagia  or  epistaxis  : 
and  by  assisting  nature,  if  the  condition  should 
threaten  at  any  time  to  bocome  intensified  by  its 
own  effects. 

But  before  the  blood  can  be  restored  in  the 
largo  and  ill-defined  group  of  cases  known  as 
idiopathic  anaemia,  the  unhealthy  influences  under 
which  the  patient  is  placed,  and  tho  functional  and 
other  derangements,  which  are  usually  accountable 
for  the  imperfect  sanguification,  must  be  dis- 
covered and  corrocted.  Whore  the  aetiology  is 
complex,  treatment  must  bo  equally  genoral,  ami 
the  whole  system  of  life  will  have  to  bo  reformed. 
On  tho  other  hand,  in  the  rapidly  growing  child 
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and  youth,  and  still  more  in  girls  at  puberty,  the 
ijreat  doniand  for  nutritive  material  must  be  duly 
considered  and  every  obstacle  to  its  supply  re- 
moved. When  other  than  direct  discharges  are 
draining  the  blood  they  must  be  checked.  Lac- 
tation may  have  to  be  forbidden  ;  and  leucorrhcea 
and  spermatorrhoea  "will  somotimas  demand  local 
treatment. 

The  removal  of  the  cause  "being  thus  made  the 
licst  element  in  treatment,  means  must  next  be 
adopted  for  the  restoration  of  the  blood.  But 
before  this  can  be  accomplished,  it  will  be  neces- 
sary to  bring  the  alimentary  tract  and  the  organs 
of  sanguification  into  a  healthy  state.  Dyspepsia 
and  constipation  require  immediate  treatment; 
and  for  this  purpose  simple  alkaline  and  bitter 
stomachics  with  rhubarb,  and  free  purgation  by 
ordinary  ^jeans,  followed  by  a  course  of  aloes 
and  iron  pill  at  night,  are  the  best.  The  food 
must  be  carefully  ordered,  so  that  it  shall  not  only 
supply  the  albuminous  elements  that  are  specially 
deficient  in  the  blood,  but  be  retained  and  ab- 
sorbed ;  it  must  therefore  be  at  once  nourishing 
and  digestible,  and  be  taken  in  small  quantities 
at  frequent  intervals.  The  patient  must  not  be 
allowed  to  yield  to  the  disgust  that  she  may 
have  for  meat. 

The  process  of  sanguification  may  be  success- 
fully assisted  by  means  of  drugs.  Iron  is  the 
.--overeign  remedy  for  aglobulism  ;  and,  practically 
speaking,  it  speedily  becomes  a  question  in  the 
treatment  of  a  case  of  anaemia  in  what  form  iron 
is  to  be  given.  The  compound  iron  mixture  of 
the  pharmacopoeia  answers  more  frequently  than 
any  other ;  but,  on  the  one  hand,  when  there  is 
much  constipation,  the  protosulphate  with  pur- 
gative saline  sulphates  will  be  more  suitable 
for  a  time  ;  and,  on  the  other  hand,  when  there 
is  a  tendency  to  discharges,  the  per-salts  with 
bitters  will  better  answer  the  purpose.  The 
combinations  of  iron  with  quinia  or  strychnia, 
should  be  given  in  cases  where  less  marked 
imaemia  occurs  in  older  subjects  with  nervous 
depression  and  general  want  of  vigour.  In 
special  cases  the  ferrum  redactum,  saccharated 
carbonate,  vinum  ferri,  or  uUe  French  dragies  fer- 
rugineuscsatmcal  timesmaybeordered.  Cod-liver 
oil  may  sometimes  be  prescribed  with  success. 
Other  symptoms  must  be  treated  on  ordinary 
principles.  Uterine  complaints  demand  special 
attention  ;  and  bromides,  ergot,  opium,  and  other 
sedatives  and  astringents  are  indicated  where 
excitement  and  excessive  discharge  are  present. 
While  these  dietetic  and  medicinal  measures  are 
being  carried  out,  it  is  impossible  to  insist  too 
strongly  upon  attention  to  bodily  and  mental 
hygiene.  In  a  larg9  number  of  cases  change 
of  air  fulfils  all  the  necessary  conditions,  and  it 
is  generally  to  be  recommended.  Above  all, 
time  is  an  essential  element  in  the  cure  ;  and 
rest  is  scarcely  less  so.  A  frequent  change  in 
the  form  of  the  medicinal  romedies  is  also 
advisable. 

Progressive  Pornicioua  Anaemia.  —  A 
peculiar  form  of  anaemia  has  long  been  known, 
but  has  lately  attracted  special  attention,  and 
is  variously  designated  as  pernicious,  malig- 
nant, idiopathic,  and  progressive,  on  account 
of  the  intensity  of  the  symptoms,  the  ob- 
scurity of  its  pathology,  and  the  frequency  with 


which  it  advances  to  a  fatal  termination.  This 
disease  may  occur  in  both  sexes,  but  has  been  most 
frequently  observed  in  middle-aged,  pregnant  wo- 
men ;  it  presents  no  special  post-mortem  appear- 
ances ;  and  it  cannot  be  referred  to  any  reasonable 
cause.  The  symptoms  are  those  of  excessive  anae- 
mia, as  described  above ;  but  gastric  disturbance 
and  general  haemorrhages  are  relatively  promi- 
nent, and,  in  some  cases,  irregular  attacks  of 
pyrexia  occur.  The  blood  during  life  is  said  to 
differ  from  that  fouDd  in  ordinary  anaemia,  by  con- 
raining  an  unusual  amount  of  ill-shaped  red  cor 
puscles  and  granular  matter.  The  course  of  the 
disease  is  steadily  towards  death,  in  which  it  gene- 
rally terminates.  The  pathology  of  progressive 
pernicious  anaemia  is  obscure.  It  is  believed 
by  some  to  be  but  the  advanced  stage  of  or- 
dinary anaemia,  which  attracts  attention  by 
its  resistance  to  treatment,  and  its  fatal  ter- 
mination. The  appearance  of  the  blood  would 
seem  to  indicate  excessive  destruction,  rather  than 
insufficient  supply  of  the  important  elements,  as 
the  essential  cause  of  the  morbid  condition ;  but 
there  is  probably  derangement  in  both  directions. 
The  prognosis  is  as  unfavourable  as  possible. 
Treatment  must  be  ordered  on  general  principles  : 
transfusion  has  been  frequently  tried,  but  with- 
out success.  J.  Mitchell  Bbucb. 

ANAEMIA  LYMPHATICA.-A  form  of 

Anaemia  which  is  associated  with  a  peculiar  af- 
fection of  the  Lymphatic  System.  See  Hodg- 
xin's  Disease. 

ANESTHESIA  (a,  priv.,  and  aicr8dvofiai,  1 

feel). — Anaesthesia  literally  means  absence  or  loss 
of  sensation,  which  may  be  general  or  local. 
The  word  is,  however,  more  especially  employed 
to  signify  loss  of  tactile  sensibility,  as  distin- 
guished from  insensibility  to  pain  or  Analgesia. 
It  is  further  used  to  indicate  the  condition  in- 
duced by  the  action  of  Anaesthetics  upon  the 
system.     See  Sensation,  Disorders  of. 

ANESTHETICS. — Definition.  The  name 
given  to  a  series  of  agents  which  are  employed 
for  the  prevention  of  pain,  but  more  especially 
applied  to  those  used  in  surgical  practice. 

History. — The  idea  of  annulling  pain  in  sur- 
gical operations  is  a  very  old  one.  Compression 
of  the  nerves  and  blood-vessels,  and  the  inhala- 
tion of  the  vapour  of  mixtures  containing  car- 
bonic anhydride  were  practised  at  an  early  date. 
In  the  sixteenth  century  ether  was  probably  the 
active  ingredient  of  a  volatile  anaesthetic  de- 
scribed by  Porta.  The  use  of  anaesthetics  was, 
however,  but  little  understood  and  rarely  prac- 
tised. Even  the  suggestion  of  Sir  Humphry 
Davy,  that  nitrous  oxide  should  be  used  in  minor 
operations  not  attended  with  loss  of  blood,  was  of 
little  practical  value,  on  account  of  the  inefficient 
apparatus  then  available.  In  ]  845  Horace  Wells 
inhaled  laughing  gas  so  successfully  that  ho  may 
be  said  to  have  introduced  the  practice  ;  but  he 
appears  to  have  so  often  failed  to  produce  the 
desired  effect  that  this  agent  fell  into  disuse 
on  the  introduction  of  ether  in  1846  by  Morton, 
after  some  communication  on  its  properties  from 
a  chemist  named  Jackson.  In  1847  chloroform 
was  used  by  Simpson,  and  quickly  superseded 
ether  almost  all  over  Europe.    At  the  present 
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time  the  comparative  safety  of  ether  has  caused 
this  anaesthetic  again  to  be  preferred  by  many 
surgeons  in  this  country. 

Enumeration. — The  three  agents  just  men- 
tioned, namely,  nitrous  oxide,  ether,  and  chloro- 
form, ar6  those  chiefly  in  use,  and  they  have  each 
advantages  in  particular  cases.  Experiments  made 
vrith  other  agents,  such  as  amylene,  tetrachloride 
of  carbon,  ethidtinedichloride,  and  bichloride  of 
methylene,  have  not  shown  that  they  possess 
sufficient  advantages  to  counterbalance  the  defect 
of  requiring  special  management  in  their  ad- 
ministration. This  list  of  anaesthetics  might  be 
still  further  increased,  for  in  order  to  produce 
insensibility  it  is  only  necessary  to  reduce  the 
supply  of  arterialised  blood  to  the  nervous 
centres,  or  to  introduce  into  the  blood  a  sub- 
stance which  deprives  it  of  its  power  of  oxygen- 
ating the  tissues. 

Modes  of  Use. — Anaesthesia  may  be  produced 
for  surgical  purposes: — 1.  by  benumbing  the 
part  to  be  operated  on  by  means  of  cold  ;  2.  by 
intercepting  its  nervous  communication  ;  3.  by 
arresting  the  activity  of  the  nervous  centres 
concerned  in  sensation.  Thus  anaestnedcs  may 
be  local  or  general  in  their  action. 

Local  Anaesthesia  may  be  induced  by  cold. 
The  most  convenient  plan  is  to  blow  a  jet  of 
anhydrous  ether  spray  upon  the  part,  as  sug- 
gested by  Dr.  Richardson,  and  thus  to  freeze  it. 
The  surface  to  be  frozen  should  be  dry,  and  hence 
the  difficulty  of  freezing  the  gum  of  the  lower  jaw, 
on  account  of  the  saliva.  A  mixture  of  equal 
parts  of  pounded  ice  and  common  salt  contained 
in  a  bag  of  muslin  is  effective,  but  less  easily 
applied.  This  plan  is  adapted  for  opening  ab- 
scesses and  boils,  and  for  the  extraction  of  a  few 
teeth ;  but  the  process  both  of  congelation  and 
of  thaw  is  painful.  Chloroform  applied  locally 
is  said  to  cause  numbness,  but  it  is  very  little 
used  except  inside  the  mouth,  and  then  it  owes 
its  soothing  effects  to  the  quantity  of  chloroform 
vapour  which  is  inhaled.  Compression  of  nerve 
trunks  for  inducing  anaesthesia  is  never  prac- 
tised at  the  present  day. 

General  Anaesthesia  is  at  present  rarely 
obtained  in  any  other  way  than  by  inhalation, 
although  successful  attempts  have  been  made  to 
induce  the  condition  by  subcutaneous  and  in- 
travenous injection  of  chloral  or  morphia. 

Subjects  for  Anaesthetics. — We  may  say 
generally  that  any  person  fit  for  a  severe  ope- 
ration is  a  fit  subject  for  an  anaesthetic,  but  no  one 
is  so  free  from  danger  that  care  in  watching  its 
effects  can  be  dispensed  w'th.  The  cases  requiring 
the  greatest  vigilance  are  not  theyoung  and  deli- 
cate, forwhom  a  small  dose  suffices,  butthestrong, 
who  inhale  deeply  and  struggle  much.  Ether  is 
probably  bettor  for  those  suspected  of  fatty  de- 
generation of  the  heart,  although  as  a  rule  such 
cases  are  eminently  satisfactory  under  chloro- 
form. Many  of  the  deaths  undor  chloroform 
have  occurred  in  intemperate  drinkers,  and  the 
prenence  of  alcohol  in  the  system  undoubtedly 
intensifies  its  effect. 

Precautions. — Before  commencing  inhalation 
the  following  particulars  should  be  attended  to. 
The  patient  must  not,  havo  recently  taken  a  full 
meal ;  he  should  lie  comfortably,  in  a  horizontal 
I'OBition  if  possible,  unless  when  gas  or  ether  is 


given  for  a  short  operation  ;  and  the  dress  should 
not  be  tight.  When  the  administration  is  begun, 
he  should  be  encouraged  to  breathe  regularly  and 
freely.  The  pulse  as  well  as  the  respiration  must 
be  watched.  If  the  vapour  excites  either  swal- 
lowing or  coughing,  it  is  more  pungent  than  is 
requisite,  and  its  strength  should  be  diminished- 
Most  patients  are  at  first  afraid  of  breathing, 
and  some  hold  their  breath  for  half  a  minute. 
The  vapour  should  net  be  removed  on  this 
account,  but  care  should  be  taken,  by  holding 
the  inhaling  apparatus  farther  off,  to  prevent 
the  vapour  becoming  too  strong  in  the  interval. 
After  volition  has  been  abolished,  any  pause  in 
the  breathing  should  be  noted,  and  more  or  less 
fresh  air  given.  Further  directions  will  be  given 
in  describing  the  anaesthetics  specially. 

Special  Anaesthetics. — Protoxide  of  Nitrogen, 
Nitrous  Oxide,  or  Laughing  Gas.  This  agent  is 
now  prepared  wholesale,  and  sold  condensed  into 
a  liquid  in  strong  iron  bottles.  The  gas,  whether 
supplied  thus  or  from  a  gasometer,  should  be 
inhaled  from  a  bag  having  such  a  free  com- 
munication with  the  face  that  it  will  readily  be 
supplied  even  in  panting  respiration.  A  long 
tube,  however  large,  is  objectionable,  as  the  gas 
is  less  mobile  than  common  air. 

The  special  aim  in  giving  gas  should  at  first 
be  to  exclude  air,  and  to  exchange  the  atmosphere 
within  the  air-passages  and  lungs  for  one  of  pure 
gas.  The  patient  should  not  merely  be  told  to 
breathe  slowly  and  deeply,  but  be  shown  how  to 
do  so,  about  fifteen  times  in  a  minute.  The  in- 
spiration should  not  be  jerking,  and  the  expira- 
tion should  be  complete.  It  is  a  special  merit 
of  laughing  gas  that  no  harm  can  come  of  inhal- 
ing too  freely  at  first.  The  gas-bag  must  be 
kept  filled  either  by  pressure  on  the  gasometer, 
or  by  turning  the  screw  tap  of  the  gas  bottle. 
This  may  be  done  by  the  hand  of  an  assistant, 
or  more  conveniently  with  the  foot  of  the  admi- 
nistrator, by  means  of  a  contrivance  invented  by 
Mr.  Braine,  in  which  the  gas-bottle  is  placed  hori- 
zontally upon  rollers  and  moved  by  the  foot 
whilst  the  head  of  the  screw  is  fixed.  The 
writer's  plan  is  to  fix  the  bottle  vertically  and 
turn  the  screw  by  pressing  the  foot  against  an 
iron  plate  with  spikes  on  its  upper  surface,  and 
a  square  hole  fitting  the  tap  on  its  lower  surface. 
It  is  imperative  that  the  face-piece  or  mouth- 
piece should  fit  accurately,  and  the  air-pad  is 
almost  essential  to  effect  this  in  a  great  many 
cases.  It  should  be  warmed  if  the  indiarubber 
is  stiff.  After  five  or  six  good  respirations  there 
is  no  need  of  supplying  fresh  gas  with  each  in- 
spiration. Tho  expiring  valve  should  be  kept 
closed,  and  the  inspiring  valve  opened.  Care  must 
always  be  taken  that  the  supply  of  gas  is  suffi- 
cient to  replace  any  that  is  lost  by  absorption 
into  the  blood  or  by  leakage.  This  is  more  easily 
effocted  if  the  gas-bag  is  made  of  thin  indiarub- 
ber, so  as  to  distend  easily  and  contract  gently 
with  the  movement  of  broathing.  It  should  be 
sufficiently  filled,  so  that  if  the  mouth-piece  does 
no',  fit,  the  gas  would  escape  instead  of  air 
entering  and  becoming  mixed  with  it. 

Lividity  of  tho  skin  will  not  help  us  to  know 
when  the  patient  is  fully  under  the  influence  of 
the  gas,  neither  will  insonsitivenrss  of  the  eyelids, 
J  nor  yet  the  state  of  the  pupils.    Tho  breathing 
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should  become  stertorous  or  interrupted,  or  the 
pulse  very  feeble,  or  convulsive  twitchings  should 
occur,  before  the  face-piece  is  removed.  A  little  air 
may  be  admitted  by  raising  the  face-piece,  if  the 
operation  is  not  upon  the  face,  and  by  doing  so 
every  fourth  or  fifth  respiration  anaesthesia  may 
be  kept  up  for  several  minutes.  The  effect  of  a 
single  full  inspiration  may  be  to  bring  the  patient 
into  a  state  of  excitement,  and  the  continuance 
of  the  gas  without  air  brings  on  convulsive  move- 
ments, so  that  it  is  not  well  adapted  for  any 
operation  lasting  as  much  as  five  minutes,  and 
requiring  steadiness. 

Patients  are  sometimes  so  unsteady  that  it  is 
found  to  be  almost  impossible  to  make  the 
face-piece  fit.  In  such  cases  the  best  plan  is  to 
cover  the  patient's  eyes  and  let  him  breathe  air, 
merely  preventing  him  from  rising  from  the  chair 
or  bed,  and  not  speaking  till  he  is  conscious,  and 
as  soon  as  he  becomes  so  to  recommence  the 
inhaling  as  if  nothing  had  happened.  A  violent 
patient  often  becomes  perfectly  rational  in  less 
than  two  minutes. 

Sickness  and  headache  ought  not  to  result 
from  the  inhalation  of  gas,  but  if  the  use  of  it  is 
prolonged,  or  if  the  patient  is  kept  for  several 
minutes  in  a  semi-conscious  state,  breathing  a 
little  air  with  the  gas,  both  these  symptoms 
may  occur.  The  recumbent  posture,  quiet,  and 
warmth  to  the  feet,  constitute  all  that  is  likely 
to  be  required  in  the  way  of  treatment. 

Ether,  Sulphuric  Ether,  Ethylic  Ether,  Vinic 
Ether,  or  Oxide  of  Ethyl,  was  first  used  for  anaes- 
thetic purposes  in  1846.  Before  its  use  was  well 
understood  in  England  chloroform  was  brought 
forward  as  a  more  convenient  agent,  and  much 
less  unpleasant  to  the  patient.  Ether  is  less 
liable  to  become  dangerous  to  life,  as  it  does 
not  under  ordinary  circumstances  depress  the 
action  of  the  heart. 

If  ether  be  given  from  a  towel  or  hollow  sponge, 
the  best  kind  is  the  Mther  Purus  of  the  Pharma- 
copoeia, of  sp.  gr.  '720  ;  but  the  ether  of  sp.  gr.  "735, 
which  contains  a  little  water,  answers  very  well 
if  the  towel  or  napkin  is  arranged  so  as  to  form  a 
large  cone,  thus  lessening  the  access  of  fresh  air. 
The  disadvantage  of  using  the  latter  kind  is  that 
the  moisture  of  the  patient's  breath  condenses 
upon  the  surface  made  cold  by  the  evaporating 
ether,  and  diminishes  its  volatility.  When  pure 
ether  is  used,  a  certain  amount  of  condensed 
aqueous  vapour  is  taken  up  before  it  reaches 
the  density  -735. 

In  all  inhalers  where  an  arrangement  is  made 
for  preventing  the  ether  from  becoming  too  cold, 
the  washed  ether  -735  may  be  used,  and  will  be 
•found  cheaper.  Not  only  is  it  sold  at  a  lower 
price,  but  it  is  much  easier  to  keep  from  escaping 
through  cork  or  stoppar. 

Although  it  is  not  difficult  to  destroy  dogs  sud- 
denly with  ether,  it  is  believed  by  many  writers 
on  the  subject  that  in  man  it  can  only  prove  fatal 
by  causing  asphyxia,  and  that  the  signs  of  this 
condition  are  so  easily  seen  and  remedied  that 
practically  this  anaesthetic  is  quito  safe.  The 
writer  is  not  of  this  opinion,  believing  that  some- 
times when  narcosis  is  far  advanced,  the  glottis 
will  allow  other  vapour  to  pass  of  sufficient 
strength  to  stop  the  heart.  Such  cases,  however,  are 
very  rare  indeed.    Ether  is  extousivoly  adminis- 


tered by  pouring  an  ounce  at  a  time  upon  a 
very  large  cup-shaped  sponge,  which,  if  cold 
from  previous  use,  is  dipped  into  hot  water  anJ 
squeezed  as  dry  as  possible.  It  is  to  be  expected 
that  the  patient  will  resist  breathing  when  this  is 
held  over  his  face,  but  after  a  minute's  struggling 
he  becomes  unconscious,  and  easy  to  manage. 
Compared  with  giving  ether  timidly,  so  as  to 
let  the  patient  remain  delirious  for  several 
minutes,  this  may  be  a  good  plan  ;  but  there  Li 
no  necessity  for  giving  the  ether  so  strongly  if 
we  diminish  the  access  of  fresh  air.  The  ad- 
ministration of  nitrous  oxide  from  which  air  is 
at  first  excluded,  and  afterwards  admitted  very 
sparingly,  has  taught  us  how  slight  the  after- 
effects are  from  the  asphyxia  so  induced.  Cones  of 
leather  or  pasteboard  lined  with  felt,  and  having 
a  small  opening  at  the  apex,  are  better  than 
sponges  ;  but  they  should  be  larger.  They  may 
be  made  more  efFecti  ve  and  economical  by  placing 
a  thin  india-rubber  bag  over  the  apex  of  the  cone, 
so  that  more  of  the  expired  atmosphere  may  be 
breathed  again. 

Morgan's  inhaler  is  very  efficient.  The  ether 
is  poured  into  a  tin  chamber  as  large  as  a  hat,  con- 
taining sponge.  This  is  covered  by  a  sort  of 
diaphragm,  which  rises  and  falls  with  respiration 
as  the  patient  breathes  into  and  out  of  it  by  means 
of  a  tube  and  face-piece.  There  are  no  valves. 
Anaesthesia  results  partly  from  asphyxia,  and 
partly  from  the  action  of  the  ether.  The  amount 
breathed  depends  on  its  temperature,  and  on  the 
freedom  of  respiration.  If  the  respiratory 
movements  are  slight,  as  in  young  children,  or 
in  persons  suffering  from  emphysema,  the 
amount  of  ether  supplied  is  apt  to  be  too  small. 
Ormsby's  inhaler  is  an  improvement  upon  it, 
The  sponge  for  ether  is  contained  in  a  cage  near 
the  face-piece. 

An  excellent  inhaler  for  hospital  purposes  and 
for  prolonged  operations  is  sold  by  Mr.  Hawkes- 
ley.  The  ether-vessel  is  kept  in  a  water-bath. 
There  are  valves  which  allow  air  to  pass  over 
the  ether,  but  prevent  its  return,  and  the  ap- 
paratus has  an  arrangement  for  lessening  the 
odour  of  ether  in  the  room,  consisting  of  a  tube 
leading  to  the  floor,  which  carries  off  the  expired 
air  and  ether. 

With  the  view  of  regulating  the  strength  of 
the  ether  vapour,  the  writer  has  contrived  the 
following  apparatus,  which  is  made  by  Mayer  and 
Meltzer.  It  consists  of  an  oval  india-rubber  bag 
fifteen  inches  long,  at  one  end  connected  with  the 
face-piece,  at  the  other  with  the  ether-vessel. 
Within  the  bag  is  a  flexible  tube  also  leading  from 
the  face-piece  to  the  ether  vessel.  By  turning  a. 
regulator  the  patient  is  made  to  breathe  into  the 
bag  either  directly  or  indirectly  through  the  tube 
and  ether  vessel,  or  partly  one  way  and  partly  the 
other.  The  more  the  regulator  is  turned  toward* 
the  letter  E,  the  more  ether  vapour  he  takes.  By 
turning  it  back  again  the  amount  of  vapour  is 
diminished.  The  ether-vessel  contains  a  reservoir 
of  water,  which  prevents  the  ether  becoming 
too  cold  from  evaporation.  It  is  filled  with 
ether  up  to  a  mark  on  the  vessel.  A  thermo- 
meter in  connection  shows  the  temperature  of 
the  ethor.  The  vessel  should  be  just  dipped 
into  a  basin  of  warm  water  and  gently  rotated 
till  the  thermometer  reaches  from  65°  to  70°. 
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When  used  this  vessel  should  be  suspended  by  a 
strap  from  the  neck  of  the  administrator. 

At  first  the  regulator  allows  the  passage  from 
the  face-piece  into  the  bag  to  remain  open,  and 
the  bag  should  be  filled  by  pressing  the  face-piece 
more  firmly  against  the  face  during  expiration  than 
inspiration.  By  degrees  the  regulator  is  turned 
towards  letter  E,  and  thus  the  way  to  the  inner 
tube  is  opened,  and  the  air  breathed  through  l!; 
tarries  ether  vapour  from  the  vessel  into  the  dis- 
tal end  of  the  bag.  When  the  regulator  allows 
half  the  inspired  air  to  pass  through  the  ether, 
the  vapour  is  strong  enough  to  induce  sleep  in 
two  minutes,  usually  without  exciting  cough. 
As  the  act  of  swallowing  is  excited  by  a  smaller 
quantity  of  ether  than  that  of  coughing,  it  should 
be  watched  for,  and  the  regulator  very  slightly 
turned  back  should  it  occur. 

This  same  apparatus  may  be  used  for  giving 
laughing-gas,  all  communication  with  the  ether- 
vessel  being  cut  ofF  by  turning  a  stopcock, 
and  by  attaching  the  tube  leading  from  the  gas- 
bottle  to  a  mount  near  the  bag. 

By  far  the  least  unpleasant  and  the  quickest 
way  of  preparing  a  patient  for  a  surgical  operation 
is  to  use  gas  and  ether  combined  ;  the  change 
from  gas  to  ether  being  made  by  turning  the 
regulator  above  described  as  soon  as  the  patient  is 
sufficiently  under  the  influence  of  gas  to  disregard 
the  flavour  of  ether.  The  supply  of  gas  should 
be  stopped  as  soon  as  the  ether  is  introduced ;  but 
if  subsequently  the  patient  is  allowed  to  become 
conscious,  the  gas  may  be  given  freely  as  at  first, 
in  order  to  make  him  sleep  again.  The  writer 
finds  less  sickness  and  more  rapid  recovery  from 
the  unpleasant  taste  of  ether  than  when  the  latter 
is  given  alone.  The  chief  difficulty  is  to  prevent 
the  unsteadiness  of  the  patient,  resulting  from 
the  panting  character  of  the  breathing.  To  lessen 
this  the  ether  must  be  given  as  strong  as  possible 
without  producing  irritation  of  the  throat,  and 
the  operator  should  wait  until  the  influence  of 
the  ether  has  increased  to  the  production  of  deep 
stertor.  Air  being  then  admitted  with  every 
fourth  or  fifth  inspiration,  the  breathing  soon  be- 
comes as  regular  as  it  is  under  ether  when  given 
in  any  other  way. 

On  recovering  from  the  inhalation  of  ether 
patients  are  often  in  a  state  of  intoxication  for  a 
period  corresponding  to  the  time  and  extent  of  the 
etherization.  The  eyes  should  be  covered,  but  the 
mouth  and  nose  left  free ;  and  the  room  should 
be  kept  quiet,  with  a  brisk  fire,  and  the  window 
more  or  less  open.    See  Appendix. 

Chloroform  was  introduced  by  Simpson  in  1 847. 
It  should  not  be  made  from  methylated  spirit, 
and,  when  &  drachm  is  poured  upon  blotting 
paper,  it  should  evaporate  without  leaving  an 
unpleasant  odour.  It  is  the  most  convenient 
of  all  anesthetics,  and  the  most  easy  to  admi- 
nister. Unfortunately,  when  given  beyond  a 
certain  strength,  it  has  a  tendency  to  produce 
cardiac  syncope,  and  it  is  not  improbable  that 
some  persons  arc  particularly  liable  to  be  so 
affected. 

Some  authorities  think  it  desirable  to  give 
alcoholic  stimulants  before  administering  chloro- 
form ;  others  partially  narcotize  the  patient 
with  morphia  or  chloral.  No  doubt  these  agents 
assist  the  action  of  the  chloroform,  but  if  from  any 


accident  an  excess  of  chloroform  should  be  given, 
they  interfere  with  the  means  of  recovery,  and 
for  this  reason  are  not  to  be  recommended. 
There  is  less  objection  to  the  inhalation  of  a  mix- 
ture of  chloroform  and  ether,  or  of  these  agents 
with  alcohol ;  but  such  mixtures,  if  kept  for  some 
length  of  time,  alter  their  relative  proportions, 
owing  to  the  escape  of  the  more  volatile  in- 
gredients. Even  the  change  from  the  adminis- 
tration of  chloroform  to  that  of  ether,  if  made 
suddenly,  is  not  free  from  danger,  for,  when  a 
person  is  partially  under  the  influence  of  chloro- 
form, the  glottis  allows  a  high  percentage  of 
ether  to  pass ;  and,  if  the  lung-circulation  be 
slow,  as  is  likely  to  be  the  case,  the  blood  may 
be  so  highly  charged  with  ether  as  to  depress 
rather  than  stimulate  the  heart. 

Chloroform,  therefore,  should  be  given  gradu- 
ally. The  object  should  be  to  keep  down  the 
proportion  of  chloroform-vapour  rather  than  to 
give  abundance  of  fresh  air.  In  preparing  for 
an  operation  requiring  perfect  stillness,  six  to 
eight  minutes  should  be  allowed  for  the  process. 
Sponges  or  lint  saturated  with  chloroform,  and 
held  close  to  the  mouth,  are  dangerous,  from  the 
possibility  of  liquid  chloroform  falling  on  the 
lips  or  into  the  mouth.  In  midwifery  practice  a 
piece  of  linen  or  blotting  paper  sprinkled  with 
chloroform  and  placed  at  the  bottom  of  a 
tumbler  is  a  convenient  plan  of  administration, 
care  being  taken  to  prevent  any  liquid  chloro- 
form from  settling  at  the  bottom.  In  general 
surgery  a  handkerchief  or  towel  may  be  folded 
into  a  small  cone,  open  at  the  apex,  into 
which  not  more  than  a  drachm  should  be 
poured  at  first,  and  fifteen  minims  at  a  time 
afterwards.  A  better  plan  is  to  roll  and  tie 
a  piece  of  lint  into  a  compress  the  size  of  a 
walnut.  A  drachm  to  a  drachm  and  a-half  of  chlo- 
roform should  be  poured  upon  this,  which  is  to  be 
held  about  an  inch  in  front  of  the  patient's  upper 
lip,  the  hand  and  compress  being  covered  with  a 
towel,  which  should  gradually  be  drawn  over  the 
patient's  face.  This  plan  gives  considerable  com- 
mand over  the  supply  of  chloroform,  for,  when 
the  chloroform,  having  cooled  by  evaporation,  is 
given  off  too  slowly,  the  vapour  can  be  increased 
by  warming  the  compress  in  the  palm  of  the 
hand.  When  it  is  becoming  dry  it  ceases  to 
feel  cold,  and  warning  is  thus  given  that  fresh 
chloroform  is  needed.  This  should  be  supplied 
half  a  drachm  at  a  time.  In  doing  this  the  towel 
should  still  be  left  over  the  face  of  the  patient 
in  order  to  keep  him  breathing  a  slightly 
chloroformed  atmosphere.  The  movement  of 
swallowing  should  be  looked  for,  and  regarded 
as  evidence  that  the  vapour  is  stronger  than  is 
necessary.  If  any  sound  like  hiccough  indicates 
laryngeal  obstruction,  the  chloroform  and  towel 
should  be  removed,  and,  if  the  sound  continue, 
the  chin  should  bo  raised  as  much  as  possible 
from  the  sternum.  Laryngeal  obstruction  arises 
from  two  main  causes,  viz.,  spasm  of  the  glottis, 
and  falling  down  of  the  epiglottis.  The  first  is 
excited  by  the  pungency  of  the  vapour,  and  also 
by  reflex  action  when  certain  nerves  are  injurod, 
notably  when  a  ligature  is  tightened  upon  a 
pile.  The  epiglottis  covers  the  larynx  every 
timo  we  swallow,  but  the  muscles  coming  from 
the  chin  raise  it  again  directly.     In  deep 
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narcosis  these  muscles  aro  sluggish,  and  cannot 
act  thus  if  the  position  of  the  chin  places  them  at 
a  disadvantage.  If  raising  tho  chin  fail  to  open 
the  air-passage,  the  tongue  must  be  pulled 
forward.  In  doing  this  the  head  should  be 
kept  back.  Depressing  Ihe  chin  renders  a  partial 
obstruction  complete.  A  laryngeal  sound  in- 
dicating obstruction  is  of  little  consequence  if 
the  pulse  is  good,  since,  although  the  breathing 
be  imperfect,  sufficient  fresh  air  continues  to  be 
breathed  ;  but  if  the  pulse  flags,  or  if  it  appears 
chat  the  amount  of  chloroform  in  the  air-pas- 
sages is  excessive,  not  a  moment  should  be  lost 
in  seizing  the  tongue  with  forceps. 

When  a  patient  is  delirious  and  struggling, 
extra  care  must  be  taken  that  the  chloroform  be 
not  too  strong,  because  he  inhales  deeply,  carry- 
ing the  vapour  almost  to  the  air-cells  of  the 
lungs,  and,  when  he  next  closes  the  glottis  and 
strains,  the  pressure  of  the  air  and  vapour  within 
the  lungs  is  increased,  and  the  chloroform  enters 
the  blood  very  quickly.  The  compress  should 
be  held  at  least  two  inches  off  the  mouth, 
although  the  towel  may  still  cover  the  face. 
Directly  any  stertorous  noise  is  heard,  a  breath 
or  two  of  fresh  air  should  be  allowed,  and  no 
more  chloroform  given  till  the  pulse  beats  well 
and  the  respiration  is  free. 

Skinner's  apparatus — a  cap  of '  domette'  flannel 
stretched  over  a  frame — is  a  much  better  appa- 
ratus than  a  towel ;  but  its  virtue  is  simplicity, 
and  it  has  little  pretension  to  exactitude.  Snow's 
apparatus  is  very  efficient,  portable,  and  econo- 
mical. The  addition  of  a  water-jacket  to  equal- 
ize the  temperature  was  a  great  improvement ; 
but  it  should  be  provided  with  a  thermo- 
meter. 

The  safest  and  least  unpleasant  mode  of  giving 
chloroform  is  by  means  of  the  apparatus  fitted 
with  a  large  bag  of  air  containing  not  more 
than  thirty-three  minims  of  chloroform  in  a 
thousand  inches  of  air.  The  apparatus  is,  how- 
ever, too  complex  to  be  generally  adopted,  and 
the  writer  hopes  shortly  to  be  able  to  introdnce 
a  modification  of  it  which  will  be  more  easily 
used.  The  advantage  of  more  precise  measure- 
ment of  the  strength  of  chloroform-vapour  than 
is  afforded  by  towels  or  napkins  will  appear 
when  we  consider  the  several  circumstances 
that  alter  it  when  so  given. 

The  strength  of vapour  given  off  from  a  known 
quantity  of  chloroform  is  influenced  by : — 

1.  The  extent  of  surface  of  chloroform. 

2.  The  temperature  of  the  chloroform,  which 
is  constantly  changing. 

3.  The  temperature  of  the  air  of  the  room,  of 
the  patient's  face,  and  of  the  administrator's  hand. 

4.  The  distance  at  which  the  chloroform  is 
held  from  the  patient's  face. 

5.  The  rapidity  of  oho  current  of  air. 

6.  The  height  of  the  barometer. 
Moreover,  when  the  chloroform-mixture  is  of 

knoun  strength,  its  effect  is  increased  by  high 
barometrical  pressure;  by  low  temperature  of 
the  blood ;  by  deep  or  quick  respiration,  and 
especially  by  muscular  efforts  when  the  glottis 
is  closed  ;  and  by  slow  movement  of  the  blood 
through  tho  lungs. 

On  the  other  hand,  it  is  lessoned  by  low  baro- 
metrical pressure ;  by  high  temperature  of  blood ; 


by  superficial  or  slow  respiration  ;  and  by  rapid 
circulation  through  the  lungs. 

Under  ordinary  circumstances  danger  from 
these  causes  is  easily  averted  with  moderate 
care,  for  they  do  not  often  concur  to  produce 
the  same  effect ;  but  if  a  patient,  fatigued  with 
struggling,  takes  a  very  deep  breath  just  aa 
fresh  cnloroform  has  been  poured  upon  the 
towel,  and  then  closes  his  glottis  and  makes 
another  struggle — the  barometer  being  high  at 
the  same  time — it  is  evident  that  blood  unduly 
jharged  with  chlorofoim  will  gain  access  into  the 
coronary  arteries,  and  depress  the  cardiac  ganglia. 
Death  has  occurred  so  rapidly  under  these  cir- 
cumstances, that  it  has  been  thought  to  be  the 
result  of  shock  from  the  operation. 

Chloroform  lessens,  if  it  does  not  entirely 
prevent,  the  shock  of  an  operation,  but  it  is  to 
be  feared  that  if  chloroform  be  given  freely  for 
this  purpose,  a  dangerous  amount  of  it  will  be 
administered. 

II  a  severe  operation  is  about  to  be  performed, 
the  chloroform  should  be  given  in  the  same 
gradual  manner  as  in  a  slighter  one,  but  con- 
tinued to  the  point  of  fixing  the  pupils  and  pro- 
ducing stertorous  breathing;  and,  when  the  chief 
shock  is  expected,  two  or  three  breaths  of  pure 
air  should  be  admitted,  so  that,  if  the  pulse  fail, 
there  may  not  be  an  excessive  amount  of  chloro- 
form-vapour in  the  lungs. 

Compounds  of  Chloroform. — Under  this  head 
comes  Bichloride  of  Methylene,  which  contains 
a  variable  quantity  of  chloroform.  Its  che- 
mical characters  and  physiological  effects  are  very 
similar  to  those  of  a  mixture  of  chloroform,  ether, 
and  alcohol.  It  narcotizes  quickly,  but  not  safely; 
and,  as  the  amount  of  chloroform  in  it  is  not 
always  uniform,  it  is  better  to  mix,  in  small 
quantities  at  a  time,  one  part  of  alcohol,  two  of 
chloroform,  and  three  of  ether,  and  to  keep  the 
bottle  so  well  corked  that  the  ether  is  not  likely  to 
evaporate  and  leave  chloroform  in  excess.  The 
word  ACE  fixes  the  proportions  in  one's  memory. 

A  mixture  of  one  part  of  chloroform  with 
four  of  ether  is  convenient  for  a  brief  operation, 
as  this  produces  much  less  excitement  than  ether 
alone.  On  the  whole  the  writer  objects  to 
keeping  mixtures  of  this  kind  ready-made ;  and 
it  is  probable  that  the  plan  of  giving  at  the  out- 
set sufficient  chloroform  to  abolish  conscious- 
ness, and  subsequently  administering  ether,  will 
be  found  safer  than  mixing  them  together  in  the 
liquid  state. 

Ethidcnc,  §c.    Sec  Appendix. 

After-treatment. — Quietude  or  conversation 
of  an  encouraging  or  soothing  character  is  de- 
sirable during  the  half-minute  of  recovery  from 
gas.  Tho  eyes  should  be  covered,  unless  the 
view  is  tranquil  as  well  as  pleasant.  If  gas  b«. 
given  until  there  aro  intermissions  in  the 
breathing,  or  its  administration  continued  for 
several  minutes  with  a  small  allowance  of  air, 
there  may  be  headache  and  even  vomiting:  still 
no  other  treatment  than  repose  is  needed. 

After  the  inhalation  of  ether  a  taste  will  re- 
main, varying  with  the  strength  of  the  vapour, 
and  the  duration  of  the  administration.  This 
may  be  got  rid  of  by  washing  out  the  mouth,  and 
gargling  with  warm  fluids;  while  the  vapour  re- 
maining about  the  patient  and  in  the  room  may 
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be  removed  by  heating  the  surface  by  means  of 
hot  bottles,  and  making  a  bright  fire. 

When  the  system  has  been  long  or  pro- 
foundly under  the  influence  of  chloroform  or 
ether,  nausea  and  vomiting  are  likely  to  ensue. 
The  writer  has  not  found  any  remedies  more 
efficient  in  relieving  these  symptoms  than 
warmth,  fresh  air,  and  abstinence  from  food. 
Hot  tea  and  coffee,  taken  from  a  feeder  without 
raising  the  head,  and  afterwards  beef-tea  and 
jelly,  are  sufficient  for  twenty-four  hours,  unless 
the  patient  wishes  for  something  solid.  The 
rule  then  should  be  to  give  as  little  as,  or  less 
than,  is  asked  for.  Ice  has  been  recommended, 
and,  if  it  does  nothing  else,  it  relieves  thirst, 
and  serves  to  postpone  the  necessity  for  giving 
solids  which  might  prove  hurtful. 

Treatment  of  Dangerous  Symptoms. — An- 
aesthetics in  excess  destroy  life  by  stopping  the 
action  of  the  heart,  or  the  respiration  ;  generally 
both  are  affected.  When  laughing-gas  is  given  to 
animals  till  the  breathing  has  ceased,  the  heart 
continues  to  beat  long  afterwards,  and  artificial 
respiration  rapidly  restores  them.  Ether-vapour, 
given  almost  pure  through  a  tracheal  tube,  will 
arrest  the  action  of  a  dog's  heart  in  sixteen  se- 
conds ;  but  if  administered  as  rapidly  as  possible 
with  a  cloth,  without  opening  the  trachea,  the 
breathing  fails  before  the  heart,  and  the  haema- 
dynamometer  shows  adequate  pressure  in  the 
vessels  whilst  the  breath  is  gasping,  and  for 
several  seconds  after  it  has  ceased. 

With  chloroform  the  hsemadynamometer  indi- 
cates diminished  pressure  directly  the  animal 
ceases  to  struggle,  and  the  heart  sometimes  stops 
before  the  breathing.  In  case  alarming  symptoms 
should  arise,  the  first  effort  should  be  directed 
to  lessening  the  amount  of  the  anaesthetic  in  the 
lungs,  by  pressing  the  trunk  with  both  hands, 
and  squeezing  out  as  much  air  as  possible  with- 
out causing  a  shock.  If,  after  this  has  been 
don6  two  or  three  times,  the  air  does  not  readily 
re-enter  the  chest,  the  obstruction  is  to  be  over- 
come either  by  lifting  the  chin  or  drawing  out 
the  tongue,  and  other  artificial  movements  of 
the  chest  must  be  carried  on.  (See  Artificial 
Eespiration.)  If  pallor  be  noticed  whilst 
breathing  is  going  on,  the  recumbent  posture 
and  elevation  of  the  feet  are  immediately  re- 
quired. (See  Ebsuscitation.)  Nekton's  plan 
of  inverting  the  body  has  often  been  followed 
bj  recovery,  but,  considering  the  impediment  to 
inspiration  from  the  weight  of  the  abdominal 
viscera,  the  writer  is  of  opinion  that  the  pelvis 
should  never  be  many  inches  higher  than  the 
head.  Nitrite  of  amyl— by  reason  of  its  effect 
in  dilating  tho  vessels  of  the  skin — has  been 
recommended,  but  without  careful  physiological 
inquiry,  and  upon  very  small  clinical  experience. 

Electricity  might  be  expected  to  prove  the 
best  agent  to  assist  the  action  of  a  feeble  heart. 
The  writer's  experimental  observation  has  not 
been  favourable  to  its  employment;  and  cer- 
tainly artificial  respiration  should  not  be  delayed 
one  moment  in  order  to  apply  electricity. 

Insufflation  is  not  to  bo  deponded  on.  The 
condition  would  berondered  worse  by  distending 
the  stomach,  which  cannot  always  be  prevented 
•■y  pressing  the  larynx  against  tho  spine. 
Laryngotomy  may  be  required  in  cases  where  iu 


spite  of  throwing  the  head  backward,  and  re- 
moving the  chin  away  from  the  sternum,  air  can- 
not be  made  to  enter  the  chest. 

Hot- water  injections  may  be  of  use,  but  there 
can  be  no  necessity  for  brandy  whilst  artificial 
breat'ung  is  being  carried  on.  Afterwards,  if 
swalkwing  is  difficult,  brandy  may  be  added  to 
the  enema. 

Friction  of  the  limbs  ir_  the  direction  of  tli6 
heart  is  unnecessary,  provided  the  feet  are  slightly 
raised.  Where  there  has  been  great  loss  of 
blood,  thf  limbs  should  be  bandaged  firmly  from 
the  flngei'i  and  toes  upward,  as  in  Esmarch's 
plan  for  saving  the  blood  of  a  limb  about  to  be 
amputated.  In  warm  weather,  or  if  the  body  is 
warm,  a  towel  dipped  in  cold  water  may  be  flap- 
ped against  the  chest,  but  harm  would  result 
from  cooling  the  body  generally.  Bottles  of  hot 
water  and  hot  blankets  should  be  applied  as  soon 
as  the  breathing  is  restored,  and  a  brisk  fire 
should  be  kept  up,  in  order  to  favour  the  venti- 
lation of  the  chamber.  J.  T.  Clover. 

ANALGESIA  (a,  priv.,  and  &kyos,  pain). — 
Absence  of  sensibility  to  painful  impressions. 
See  Sensation,  Disorders  of. 

AxJAPHBODISIA  (a,  priv.,  and 'A^oS/ttj, 
Venus).  —  Absence  of  sexual  appetite.  Some- 
times used  to  express  Impotence.  See  Sexual 
Functions,  Disorders  of. 

ANAPHBODISIACS. — Definition. — Me- 
dicines which  diminish  the  sexual  passion. 

Enumeration. — The  agents  employed  as  ana- 
phrodisiacs  are : — Ice,  Cold  Baths — local  and 
general ;  Bromide  of  Potassium  and  Ammonium ; 
Iodide  of  Potassium  ;  Conium ;  Camphor ;  Digi- 
talis ;  Purgatives ;  Nauseants  ;  and  Bleeding. 

Action. — The  erection  which  occurs  in  the 
genital  organs  during  functional  activity  is  due 
to  dilatation  of  the  arteries  in  their  erectile 
tissues,  and  is  regulated  by  a  nervous  centre 
situated  in  the  lumbar  portion  of  the  spinal 
cord.  From  this  centre  vaso-inhibitory  nerves 
pass  to  these  arteries,  and  cause  them  to  dilate 
whenever  it  is  called  into  action.  It  may 
be  excited  either  reflexly  by  stimulation  of 
the  sensory  nerves  of  the  genital  organs  and  ad- 
joining parts;  or  by  psychical  stimuli  passing  to 
it  from  the  brain.  Anaphrodisiacs  may  act  by 
lessening  the  excitability  of  the  nerves  of  the 
genital  organs,  as  the  continuous  application  of 
cold,  and  probably,  also,  bromide  of  potassium  ; 
by  diminishing  the  excitability  of  thegenital  cen- 
tres in  the  spinal  cord  and  brain,  as  bromide  and 
iodide  of  potassium  and  conium  ;  or  by  influencing 
the  circulation,  ns  digitalis.  _  There  are  also  ad- 
juvant measures,  of  a  hygienic  and  moral  charac- 
ter, which  greatly  assist  and  may  even  replace 
anaphrodisiac  medicines,  such  as  a  meagre  diet, 
especially  of  a  vegetable  nature,  the  avoidance 
of  stimulants,  and  the  pursuit  of  active 
mental  and  bodily  exercise.  Everything  tend- 
ing to  stimulate  tho  genital  organs,  or  to  in- 
crease the  flow  of  blood  to  them  or  to  the  lumbar 
portion  of  tho  spinal  cord,  should  be  avoided,  such 
as  warm  and  heavy  clothing,  or  pads  about  the 
hips  or  loins ;  and  a  hard  mattress  should  be 
used  in  place  of  a  feather-bed.  Everything 
likely  to  arouse  tho  passions,  such  as  certain 
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novels,  pictures,  theatrical  representations,  &c. 
should  also  be  shunned. 

Uses. — Anaphrodisiacs  are  employed  to  lessen 
the  sexual  passions  when  these  are  abnormally 
excited  in  satyriasis,  nymphomania,  and  allied 
conditions.  As  such  excitement  may  some- 
times depend  on  local  irritation  of  the  genitals, 
in  consequence  of  prurigo  of  the  external  organs, 
excoriations  of  the  os  uteri,  or  balanitis ;  or  on 
the  presence  of  worms  in  the  rectum  or  vagina ; 
these  sources  of  excitement  should  be  looked  for, 
and,  if  present,  should  be  subjected  to  appro- 
priate treatment.  T.  Lauder  Bjbunton. 

ANASARCA  (ava,  through,  and  oapl,  the 
Hesh). — An  effusion  of  serous  fluid  into  the 
subcutaneous  connective  tissues,  not  limited  to  a 
particular  locality,  but  becoming  more  or  less 
diffused.    See  Dbopst. 

ANCHYLOSIS  (ay  kv\os,  crooked). — 
Marked  stiffness  or  absolute  fixation  of  a  joint, 
which  may  be  due  to  various  morbid  conditions 
of  the  structures  entering  into  its  formation. 
See  Joints,  Diseases  of. 

ANCHYIiOSTOMA  (kyitvXos,  crooked,  and 
<rr6fia,  a  mouth). — A  genus  of  nematoid  worms. 
See  Sclerostomy. 

ANEURISM  (avevpivw,  I  dilate.)  —  Defi- 
nition.— Aneurism  is  a  local  dilatation  of  an 
artery,  leading  to  the  formation  of  a  tumour 
which  contains  blood,  and  the  walls  of  which  are 
composed  either  of  the  tissues  of  the  vessel,  or 
those  which  form  its  sheath  or  immediately  sur- 
round it.  Therefore  every  aneurism,  properly  so 
called,  consists  of  two  parts — a  sac  and  its  con- 
tents. 

Classification. — Aneurisms  are  usually  divi- 
ded, according  to  the  varying  composition  of  the 
sac,  into  the  following  varieties : — 

1.  True  aneurism,  in  which  all  the  three  coats 
of  the  artery  form  the  sac  or  a  portion  of  the  sac. 
This  variety  is  rare :  at  least  it  is  so  rarely  possible 
to  trace  all  the  coats  of  the  artery  over  any  part 
of  the  sac  beyond  its  orifice,  that  some  patho- 
logists deny  the  existence  of  this  so-called  '  true ' 
form  of  aneurism,  and  most  admit  its  existence 
in  the  aorta  only  . 

2.  False  aneurism,  in  which  the  sac  is  formed 
by  one  only  of  the  coats  of  the  artery.  This  is 
almost  always  the  external  coat;  but  a  sub- 
variety  has  been  proved  to  exist  as  a  consequence 
of  wound  of  the  outer  part  of  the  vessel,  and  is 
believed  by  some  to  take  place  spontaneously,  in 
which  the  inner  coat,  or  the  inner  and  part  of 
the  middle  coat,  is  dilated,  pushed  through  the 
outer  coat,  and  forms  the  sac.  This  is  called 
hernial  false  aneurism. 

3.  Diffused  or  Consecutive  aneurism.  Here 
the  sac  is  formed  of  the  sheath,  cellular  tissue, 
or  other  6tructiu«s  around  the  artery,  which  are 
matted  together  into  the  font  of  a  membrane. 
The  name  '  diffused '  is  applied  to  this  form  of 
aneurism  to  express  the  fact  that  the  blood  is  at 
first  diffused  amongst  the  tissues  in  consequence 
of  the  rupture  or  division,  whether  from  injury 
or  disease,  of  all  the  coats  of  the  vessel,  either 
in  a  part  or  the  whole  of  its  circumference ;  but 
it  is  not  a  good  term,  since,  as  soon  as  the  aneu- 
rismal  sac  is  formed,  th  e  blot  d  is  diffused  no  longer, 


but,  on  the  contrary,  is  encysted  in  the  newly 
formed  sac.  So  that  the  other  term, '  consecutive,' 
seems  a  better  one,  expressing,  a6  it  does,  th*" 
important  fact  that  the  formation  of  such  aneu- 
risms is  always  consecutive  on  a  rupture,  partial 
or  entire,  of  the  artery. 

4.  Dissecting  aneurism  is  6een  only  within 
the  trunk  of  the  body,  and  always  involving  the 
aorta — although  it  may  spread  from  the  maiD 
artery  down  to  its  branches.  In  this  form  the 
internal  and  middle  coats  have  given  way,  or 
cracked  ;  and  the  blood  has  forced  its  way,  usually 
into  the  substance  of  the  middle  coat,  sometimes 
perhaps  between  the  middle  and  outer  coats,  dis- 
tending the  external  portion  of  the  vessel  into  a 
kind  of  aneurism. 

This  is  the  nomenclature  still  in  common  use  ; 
but  as  the  first  and  second  varieties  are  practi- 
cally indistinguishable  during  life,  and  the  first, 
though  called  the  '  true '  form  of  aneurism,  is 
very  rare,  it  would  be  better  to  include  both 
under  the  common  name  '  true '  aneurism,  and 
apply  the  term  '  false '  to  the  third  or  '  consecu- 
tive '  form. 

5.  Besides  these,  which  are  all  forms  of  pure 
arterial  aneurism,  there  Te  aneurisms  in  which 
the  vein  and  artery  are  simultaneously  involved, 
and  which  are  therefore  called  Arterio-venous, 
which  will  be  afterwards  spoken  of ;  and  tumours 
having  a  certain  analogy  to  aneurism,  which  are 
formed  of  dilated  and  tortuous  arteries —  Cirsoid 
and  Anastomotic  aneurisms. 

Other  classifications  of  great  importance  are, 
according  to  the  cause  of  the  disease,  into 
Spontaneous  and  Traumatic ;  or,  according  to  the 
shape  of  the  tumour,  into  Fusiform  and  Sacculated. 
In  fusiform  aneurism  there  is  a  dilated  tract  of 
artery,  often  of  considerable  length,  from  either 
end  of  which  springs  the  vessel  of  its  natural 
calibre.  Sacculated  aneurism  springs  like  a  bud 
from  one  side  of  the  vessel,  and  the  artery  is  often 
buried  for  some  distance  in  the  wall  of  the  aneu- 
rism ;  but  there  are  many  sacculated  aneurisms 
which  approach  in  shape  to  the  fusiform,  the 
vessel  being  dilated  for  some  part  of  its  extent, 
so  that  its  two  openings  Jie  at  different  parts,  and 
sometimes  on  different  aspects  of  the  sac. 

JEtiologt  and  Pathology. — The  proximate 
cause  of  spontaneous  aneurism  appears  to  be 
usually  a  loss  of  the  elasticity  of  the  wall  of  the 
artery,  whereby  it  loses  its  power  of  resilience 
after  having  been  dilated  by  the  force  of  the  cir- 
culation. This  loss  of  elasticity  is  commonly 
caused  by  atheroma  or  else  by  partial  calcifica- 
tion of  the  wall  of  the  artery.  In  the  latter  case 
the  blood  often  forces  its  way  through  the  entire 
arterial  wall,  and  an  aneuripm  of  the  consecutive 
variety  forms,1  or  the  external  part  of  the  artery 
is  dissected  off,  and  a  dissecting  aneurism  results. 
Inflammatory  softening  of  the  artery,  without  the 
presence  of  any  definite  atheromatous  deposit  is 
looked  upon  by  many  writers  of  credit,  such  as 
Wilks  and  Moxon,  its  a  common  cause  of  aneu- 
rism. Such  low  inflammation  may  have  its 
origin  possibly  in  rheumatism — and,  as  a  matter 
of  fact  aneurism  is  often  preceded  by  acute 
rheumatism  ;  more  certainly  in  violent  strain,  or 

*  Sometimes,  however,  the  bleeding  will  go  on  without 
the  formation  of  any  anemismal  sac,  and  lead  to  the 
Iobs  of  life  or  limb. 
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in  mechanical  violence.  Anything  else  which 
weakens  the  arterial  wall,  such  as  the  exposure 
of  the  vessel  in  an  abscess,  is  looked  on  as  a 
cause  of  aneurism.  The  yielding  of  a  weakened 
arterial  wall  is  doubtless  accelerated  by  irre- 
gularities of  the  circulation.  The  influence 
of  syphilis  and  of  intemperance  in  causing 
aneurism  is  widely  believed,  though  perhaps 
as  yet  neither  fact  is  absolutely  established  :  the 
latter,  at  any  rate,  is  rendered  very  probable 
from  the  consideration  that  chronic  alcoholism 
tends  to  impair  the  nutrition  of  all  the  tissues, 
including  the  arteries,  and  is  accompanied  by  a 
constantly  irritable  condition  of  the  circulation. 
That  syphilis  may  cause  a  fibroid  degeneration 
of  the  vessels  must  also  be  allowed  to  be  at  least 
possible,  and  that  it  does  so  is  the  opinion  of 
many  eminent  pathologists.  If  so,  the  tran- 
sition to  aneurism  is  natural,  if  not  inevitable. 
Another  proved  cause  of  aneurism  is  embolism, 
or  the  obstruction  of  a  diseased  artery  by  a 
fibrinous  plug,  which  has  been  known  to  be 
followed  by  the  dilatation  of  the  artery  immedi- 
ately above  the  plug,  just  as  in  very  rare  cases 
the  ligature  of  a  healthy  vessel  has  given  rise  to 
the  formation  of  aneurism  above  the  tied  part.' 
Violence  is  a  very  frequent  cause  of  aneurism, 
■even  in  cases  which  are  not  technically  denomi- 
nated '  traumatic'  The  latter  term  is  generally 
restricted  to  cases  in  which  the  vessel  is  wounded 
by  a  cut,  or  is  known  to  be  ruptured,  and  the 
aneurism  makes  its  appearance  at  once  ;  and  in 
these  cases  the  aneurism  is  of  the  '  diffused '  or 
'  consecutive '  variety.  But  there  are,  no  doubt, 
many  cases  in  which  the  artery  is  partially  torn, 
and  the  walls,  being  thus  weakened,  afterwards 
slowly  yield  at  the  injured  spot.  This  fact  is 
illustrated  by  the  well-known  experiment  of 
Richerand,  designed  to  explain  the  frequency  of 
popliteal  aneurism.  The  experiment  consists  in 
hyperextension  of  the  knee  in  the  dead  subject. 
If  this  be  carried  on  forcibly  till  the  ligaments 
are  heard  to  crack,  it  will  usually  be  found  that 
the  two  inner  coats  of  the  popliteal  artery  are 
torn. 

All  these  causes  of  aneurism  act  much  more 
powerfully  in  later  life  than  in  childhood,  and 
many  are  unknown  in  early  years.  Aneurism, 
therefore,  is  very  rare  in  children.  In  cases 
where  the  arterial  system  is  extensively  affected 
with  atheroma,  a  great  number  of  aneurisms 
may  be  found  in  the  same  person,  or  another 
may  form  after  the  cure  of  the  first.  To  such 
cases  the  term  '  aneurismal  diathesis '  has  been 
applied.  This  fact  shows  the  great  importance, 
in  all  cases  of  spontaneous  aneurism,  of  examin- 
ing the  whole  body  to  detect  disease  of  the  heart 
or  any  second  aneurism  which  may  exist. 

Almost  all  aneurisms  contain  more  or  less  clot, 
and  much  of  this  clot  iff  usually  of  the  laminated 
variety,  consisting  almost  entirely  of  fibrine 
mixed  with  more  or  less  of  the  blood-corpuscles. 
Theso  laminated  coagula  adhere  very  firmly  to 
the  interior  of  the  sac ;  they  aro  arranged'  con- 
centrically like  the  coats  of  an  onion  ;  and  usually 
lose  their  colour  in  proportion  to  their  remote- 
ness from  the  blood  which  still  circulates  through 
the  sac.     Their  deposition  depends  in  a  great 

'  For  owes  of  this  nnture  bco  System  of  Surgery,  2nd 
edit.  »n\.  Ul.  p.  422. 


measure  on  the  presence  of  rough  projections 
from  the  wall  or  mouth  of  the  sac,  and  on  the 
shape  of  the  aneurism.  When  the  latter  is 
purely  cylindrical,  much  less  coagulum,  poss'ibly 
none,  will  be  found  in  it.  When  the  tumour 
stands  well  away  from  the  artery,  so  that  the 
force  of  the  circulation  is  much  broken,  the 
formation  of  coagula  is  greatly  favoured.  The 
deposition  of  such  firm  coagula  must  be  looked 
on  as  the  commencement  of  spontaneous  cure, 
and  at  any  rate  defends  the  patient  from  the 
risks  of  rupture,  or  of  renewed  growth  of  the 
tumour  at  the  parts  which  are  so  lined. 

Symptoms. — The  symptoms  of  arterial  aneu- 
rism are  as  follows : — There  is  a  pulsating 
tumour,  which  is  situated  in  the  course  of  one  oi 
the  arteries,  and  which  cannot  be  drawn  away 
from  the  vessel.  The  pulsation  is  equable  and  ex- 
pansile, that  is,  it  not  only  causes  an  up-and-down 
movement  of  the  tumour,  for  such  a  movement 
may  be  communicated  to  any  tumour  by  a  large 
vessel  lying  in  contact  with  it,  but  also  expands  the 
tumour  laterally  and  in  all  other  directions.  The 
pulsation  is  in  most  cases  accompanied  by  a  bruit 
or  blowing  sound,  heard  on  auscultation,  which 
can  be  tolerably  well  imitated  by  the  lips,  and 
which  is  synchronous  with  the  pulsation.  Pres- 
sure on  the  artery  above  suspends  both  the 
pulsation  and  the  bruit.  Sometimes  it  may 
be  noticed  that  the  pulse  below  is  retarded, 
that  is,  that  it  reaches  the  finger  later  than 
in  the  corresponding  vessel  on  the  other  side. 
Besides  these,  which  are  the  main  signs  of 
aneurism,  there  are  others,  which  are  of  less 
constant  occurrence  or  of  subordinate  impor- 
tance. Thus,  on  compression  of  the  artery  above, 
the  tumour  will  empty  itself  more  or  less  com- 
pletely, and  the  greater  or  less  change  of  size 
under  these  conditions  is  a  useful  test  of  the 
proportion  of  fluid  and  solid  in  the  sac.  Some- 
times pressure  on  the  artery  beyond  the  tumour 
may  cause  an  increase  in  its  size.  The  pulse 
below  the  tumour  is  often  found  to  differ  strik- 
ingly from  that  on  the  sound  side.  There  are 
many  and  various  symptoms  due  to  the  pressure 
of  the  aneurism  on  neighbouring  veins,  nerves, 
bones,  and  viscera — symptoms  which  are  of 
subordinate  importance  in  a  diagnostic  point  of 
view  in  the  case  of  external  aneurism,  but  are 
often  of  the  greatest  value  in  thoracic  and 
abdominal  aneurisms.  Thus  dyspnoea  and  ring- 
ing cough  from  pressure  on  the  trachea,  spasm  or 
paralysis  of  the  vocal  cords  from  pressure  on  the 
recurrent  laryngeal  nerve,  pain  in  the  back  from 
pressure  on  the  vertebrae,  or  neuralgic  pains 
from  pressure  on  the  nerves  at  the  root  of  the 
neck,  are  well-known  symptoms  of  aortic  aneu 
rism;  and,  similarly,  pain  in  the  leg  from  pres- 
sure on  the  popliteal  nerve,  and  oedema  from  com- 
pression of  the  vein  are  frequent  symptoms  of 
popliteal  aneurism. 

Diagnosis. — The  affections  which  are  usually 
confounded  with  anourism  are  tumours  of  various 
kinds  lying  upon  arteries,  abscesses,  and  can- 
cerous tumours  which  have  large  vascular  spaces 
in  their  interior,  and  therefore  pulsate.  The 
tumours  which  receive  pulsation  from  arteries 
against  which  they  lie  are  of  various  kinds ; 
cysts  and  enlarged  glands  in  the  popliteal  space] 
and  enlargements  of  the  thyroid  body  pressing 
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on  the  carotid  or  innominate  artery,  are  the  most 
familiar  examples.  The  diagnosis  is  usually 
easy.  They  have  commonly  little  or  no  bruit, 
though  in  some  cases  a  dull  thud  is  produced  by 
their  pressure  on  the  artery;  they  have  not  the 
expansile  pulsation  of  aneurism;  they  present  no 
change  in  size  or  form  when  the  circulation  is 
stopped ;  and  they  can  usually  be  drawn  away 
from  the  artery  sufficiently  far  to  lose  their  pul- 
sation. An  abscess  has  been  often  mistaken  for 
aneurism,  but  the  mistake  has  generally  pro- 
ceeded from  a  neglect  of  auscultation.1  There 
are  a  very  few  cases  in  which  aneurisms  have  lost 
their  pulsation  in  consequence  of  the  rupture  of 
the  sac,  and  in  which  no  bruit  may  be  audible,2 
and  such  tumours  can  hardly  be  diagnosed  from 
abscess  except  by  an  exploratory  puncture,  which 
under  these  circumstances  is  justifiable ;  these 
cases  are,  however,  extremely  rare.  The  disease 
most  commonly  mistaken  for  aneurism  is  pul- 
sating cancer,  and  the  resemblance  has  been 
sometimes  so  striking  as  to  deceive  the  best  sur- 
geons, even  after  the  fullest  possible  investi- 
gation of  the  case.  These  pulsating  cancers 
almost  always  grow  from  the  bones  ; 3  and  the 
neighbouring  bone  can  generally  be  felt  to  be  en- 
larged, which  is  rare  in  aneurism.  They  have  not 
usually  the  well-marked  bruit  of  an  aneurism, 
nor  is  the  bruit  universal ;  the  pulsation  also 
is  more  indistinct,  and  not  so  expansile  as  in 
aneurism ;  and  the  growth  of  the  tumour  is 
more  rapid. 

Course  and  Terminations.  —  Aneurism  is 
generally  a  fatal  disease  if  left  to  itself.  The  sac 
enlarges ;  parts  of  it  give  way,  either  by  a  pro- 
cess of  inflammatory  softening  or  by  rupture ;  or 
it  produces  fatal  pressure  on  the  surrounding 
parts  ;  or  the  whole  tumour  suppurates,  and  the 
patient  dies  of  fever,  of  pyaemia,  or  of  haemor- 
rhage. But  to  this  general  statement,  inde- 
pendent altogether  of  what  the  effects  of  any 
special  treatment  may  be,  there  are  numerous 
exceptions.  In  some  cases,  and  especially  in  the 
fusiform  kind  of  aneurism,  the  tumour,  after  hav- 
ing attained  acertain  size,  remains  stationary,  and 
this  stationary  condition  is  sometimes  produced 
by  a  deposit  of  coagulum  lining  the  sac,  and 
leaving  a  canal  through  which  the  blood-stream 
passes,  as  through  the  normal  artery.  In  these 
cases,  however,  the  symptoms  persist,  but  there 
are  others  in  which  a  complete  spontaneous  cure 
is  obtained,  and  this  may  happen  in  various  ways. 

Spontaneous  Cure. — The  first,  and  probably 
the  most  usual  method  of  spontaneous  cure  is  by 
the  gradual  diminution  of  the  circulation  through 
the  tumour,  and  the  gradual  filling  of  the  sac  by 
successive  layers  of  fibrinous  coagulum.  The 
second  is  by  impaction  of  clot  in  the  mouth  of 
the  aneurism,  whereby  in  somo  cases  possibly 
the  sac  of  the  aneurism  is  cut  off  from  the  blood- 
stream, and  its  contents  brought  to-  coagulate. 
In  other  cases,  where  more  than  one  artery  opens 
out  of  the  sac,  the  impaction  of  clot  in  one  of  the 
distal  arteries  leads  to  consolidation  of  all  that 

'  Seen  paper  by  the  author  In  St.  Georne'i  Hospital 
R  eports,  vol.  vil.  pp.  175  et  seq. 

•  See  a  case  under  the  care  of  the  writer,  reported  In  the 
same  paper,  p.  190. 

*  In  ono  enso  under  the  cure  of  tho  writer  tho  disease 
was  unconnected  with  the  Irenes,  and  affected  the  kidney 
only.— Pattiological  Transaction;  vol.  xxlv.  p.  149. 


part  of  the  tumour  through  which  the  circula- 
tion used  to  pass  into  the  obstructed  vessel,  and 
thus  a  practical  cure  is  sometimes  effected,1  i.e. 
the  symptoms  are  cured  and  the  disease  arrested, 
though  the  whole  s;ic  is  not  consolidated.  The- 
third  method  of  spontaneous  cure  is  by  inflam- 
mation of  the  tumour.  This  is  usually  accom- 
panied by  suppuration  of  the  sac  and  evacuation 
of  all  the  contents  of  the  aneurism,  the  accom- 
panying inflammation  closing  the  mouths  of  the 
arteries  which  open  out  of  it.  If  the  arteries 
are  not  so  closed,  death  from  haemorrhage  will 
occur.  It  6eems  possible  that  inflammation  of 
the  sac  and  the  cellular  membrane  around  it  may 
sometimes  produce  coagulation  within  the  aneu- 
rism without  any  suppuration.  A  fourth  way  in 
which  coagulation  of  ac  aneurism  has  been 
known  to  be  caused  is  by  retardation  of  the 
circulation  or  impaction  of  clot,  caused  by  another 
aneurism  above;  and  there  is  an  old  idea,  which 
can  hardly  yet  be  said  to  be  exploded,  that  an 
aneurismal  sac  may  by  its  growth  compress  the 
artery,  and  so  lead  to  its  own  coagulation.  This, 
however,  if  it  ever  happens,  is  purely  excep- 
tional. 

Rupture. — The  rupture  of  an  aneurism  may 
take  place  either  through  the  skin,  in  which  case 
the  haemorrhage  is  usually,  but  not  always,  fatal 
at  once  ;2  or  into  one  of  the  cavities  of  the  body, 
when  death  generally  occurs  immediately,  if  the 
rupture  is  into  a  serous  cavity,  and  after  one  or 
two  attacks  of  haemorrhage  if  a  mucous  mem- 
brane has  been  involved;  or  lastly  into  the 
cellular  tissue  of  a  part.  This  event  is  marked 
by  the  cessation  of  the  pulsation ;  the  sudden 
swelling,  accompanied  with  ecchymosis  if  the 
blood  is  effused  subcutaneously ;  and  the  abrupt 
fall  of  temperature  below  the  aneurism.  A 
sensation  of  pain,  or  of  'something  giving 
way,'  is  often  experienced.  Stethoscopic  ex- 
amination will  probably  detect  a  bruit. 

Treatment. — a.  Medical. — The  methods  of 
treatment  of  aneurism  are  very  numerous,  and  it 
would  be  impossible  in  a  summary  of  this  kind 
to  discuss  fully  all  the  indications  for  each.  In 
the  first  place,  those  aneurisms  which  are  inacces- 
sible to  any  local  treatment,  or  in  which  local 
treatment  would  involve  great  danger,  are  treated 
-medically,  that  is  by  regimen,  diet,  and  medicine, 
by  which  it  is  hoped  that  gradual  coagulation 
will  be  promoted  in  the  contents  of  the  tumour, 
and  thus  a  complete  or  a  partial  cure  will  be 
brought  about,  as  in  the  natural  process  above 
spoken  of.  The  method  of  Valsalva,  of  which 
the  main  features  were  starving  and  excessive 
bleeding,  and  whicli  therefore  produced  consider- 
able and  often  dangerous  irregularity  of  the 
heart's  action,  is  now  given  up  in  favour  of  the 
opposite  plan  introduced  by  Bellingham  and 
modified  by  Mr.  Jolliffe  Tufnoll,'  in  which,  by 
complete  rest  and  restricted  but  nutritious  diet, 
the  absolute  regularity  of  the  henrt's  action  ,s 
socured,  and  at  a  rate  below  that  of  health,  both 

1  See  a  case  of  Innominate  aneurism  with  remarks  in 
the  iMncrt,  June  15,  1872,  p.  818. 

"  Instances  of  successful  ligatnre  of  the  artery  above 
after  bleeding  from  ruptured  aneurism  are  on  record. 
See  a  caso  in  the  Lancet,  1851,  vol.  ii.  p.  30,  in  which  the 
femoral  artery  was  successfully  tied  after  tho  bursting  ot 
a  femoral  aneurism  thronph  the  skin. 

*  The  Successful  Treatment  of  Internal  Aneurism,  2nd 
•dit.  1876. 
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as  to  rapidity  and  force.  Mr.  Tufnell  has  given 
some  interesting  and  conclusive  examples  of  the 
complete  cure  of  abdominal  aneurisms  thus  ac- 
complished, verified  by  dissection;  and  one,  at 
least,  in  which  an  aneurism  of  the  arch  of  the 
aorta  was  in  all  probability  entirely  consolidated, 
though  this  fact  was  not  verified  by  dissection.  At 
any  rate  the  patient  was  permanently  restored 
to  health.  In  this  method  of  treatment  drugs  are 
only  employed  when  necessary  (as  narcotics, 
laxatives,  and  tonics  often  are)  to  ensure  the  regu- 
larity of  the  functions,  to  control  irritability,  or  to 
support  the  general  health.  The  drugs  which  have 
been  recommended  as  producing  a  direct  effect 
on  aneurism  by  promoting  the  coagulation  of 
blood  in  the  sac,  such  as  acetate  of  lead  and 
iodide  of  potassium,  do  not,  in  the  writer's 
opinion,  produce  any  such  effect,  nor  in  fact  any 
specific  effect  on  the  disease  whatever.  He.  has 
often  seen  a  certain  amount  of  improvement  under 
the  use  of  these  drugs,  but  not,  he  thinks,  more 
than  the  regimen  and  diet  used  at  the  same  time 
would  account  for.  Other  drugs,  as  aconite  and 
digitalis,  are  recommended  in  order  to  steady 
and  reduce  the  heart's  action,  and  the  latter 
especially  is  sometimes  a  useful  adjuvant,  if 
employed  with  caution,  to  the  treatment  by 
restricted  diet  and  rest.  The  rest  is  total,  the 
patient  never  leaving  his  bed,  nor  ever  rising 
from  it,  or  changing  his  position  more  than  by 
occasionally  turning  on  his  side  ;  the  bowels  are 
so  regulated  as  to  avoid  both  constipation  and 
looseness;  and  the  diet  is  restricted  to  about  10 
oz.  of  solid  food,  of  which  one  half  is  meat  or 
fish,  and  8  oz.  of  fluid  (comprising  2  or  3  oz.  of 
light  wine  if  necessary),  per  diem.  The  period 
may  be  extended  indefinitely,  so  long  as  improve- 
ment continues  ;  but  in  all  cases  the  patient  and 
his  friends  should  be  prepared  for  a  confinement 
of  not  less  than  three  months.  See  Abdominal 
Aneurism  ;  and  Aorta,  Diseases  of  (Aneurism). 

b.  Surgical. — Most  aneurisms  which  occupy 
an  external  position,  and  are  therefore  amenable 
to  surgical  treatment,  are  curable,  when  the 
degeneration  of  the  vascular  system  is  not  too 
extensive,  by  mechanical  means.  Of  these  the 
chief  and  by  far  the  most  successful  are  either 
the  ligature  of  the  artery,  whether  in  the  sac, 
above  it,  or  in  some  special  cases  below ;  or 
compression,  applied  either  to  the  artery  above 
the  aneurism,  or  to  the  tumour  itself,  or 
simultaneously  in  both  situations,  and  either 
by  the  pressure  of  an  instrument,  of  the  fingers, 
or  of  Esmarch's  bandage.  But  as  these  methods 
of  treatment  belong  exclusively  to  the  province 
of  surgery,  it  is  thought  better  in  a  work  of  this 
kind  merely  to  name  thorn,  and  to  refer  the  reader 
to  the  standard  works  on  surgery  for  their  de- 
scription. 

The  other  methods  of  surgical  treatment  are 
far  less  successful  than  the  above,  and  havo  the 
great  drawback  of  being  addressed  exclusively  to 
the  contents  of  the  sac ;  while  in  the  treatment 
by  the  ligature  and  by  compression  the  rosilient 
power  of  the  sac,  and  its  consequent  reaction 
on  the  blood  which  it  contains,  no  doubt  play  a 
great  part  in  the  cure.  The  methods  now  to  be 
mentioned,  on  the  contrary,  as  far  as  they  act 
on  the  sac  at  all,  rather  tend  to  contuse  or  to 
inflame  it. 


Galvanopuncture. — The  first  is  galvanopunc- 
ture,  in  which  a  current  of  electricity  of  low  ten- 
sion, long  continued,  is  passed  through  the  blood 
in  the  sac,  decomposing  it,  and  causing  its  coa- 
gulation. Needles  are  plunged  into  the  sac,  and 
are  then  connected  with  the  battery,  and  the 
action  is  continued  until  the  reduction  in  tht 
pulsation  and  the  flattening  of  the  tumour  show 
that  the  blood  has  been  partly  coagulated.  Au- 
thorities differ  as  to  the  details  of  the  method. 
Some  apply  first  the  positive  and  then  the  nega- 
tive pole  to  each  needle,  others  the  negative  pole 
only,  the  positive  being  brought  in  contact  with 
the  neighbouring  skin,  while  some  on  the  con- 
trary use  the  positive  pole  only.  It  will  be 
found  on  experiment  that  a  certain  amount  of 
coagulation  takes  place  around  both  poles,  the 
clot  round  the  positive  pole  being  smaller  but 
firmer  than  that  round  the  negative.  The  ob- 
ject of  the  operation  is  to  fill  the  sac  as  much  as 
possible  with  coagulum  which  shall  gradually 
harden,  and  shall  attract  to  itself  fresh  coagula. 
The  dangers  of  the  proceeding  are  those  of 
inflammation  of  the  sac,  or  of  the  cellular  tissue 
around  it ;  of  suppuration  within  the  tumour  ; 
or  of  sloughing  of  the  punctures  and  hsemor- 
rhage :  and  it  must  be  allowed  that  the  effects 
of  galvanopuncture  are  very  uncertain,  both  as 
to  the  amount  and  firmness  of  the  coagulum 
produced.  Still  there  is  satisfactory  evidence  of 
benefit  in  many  cases,  and  of  a  cure  in  a  few.  The 
danger  of  inflaming  or  cauterising  the  sac  or  the 
tissues  around  may  be  in  some  measure  obviated 
by  coating  the  needles  with  vulcanite,  as  recom- 
mended by  Dr.  John  Duncan  of  Edinburgh.  For  a 
very  clear  exposition  of  the  details  of  this  method, 
as  well  as  for  statements  regarding  the  success 
which  has  attended  electrolysis  hitherto,  the  reader 
is  referred  to  a  lecture  by  this  gentleman,  reported 
in  the  British  Medical  Journal,  May  20,  1876. 
The  writer  thinks  himself  justified  in  adding 
that  electrolysis  should  be  restricted  to  cases 
of  thoracic,  subclavian,  or  abdominal  aneurism, 
which  cannot  be  cured  by  medical  means,  and  in 
which  rupture  seems  to  be  imminent,  while  the 
situation  of  the  tumour  forbids  the  applicatioi. 
of  pressure. 

Coagulating  Injections.  —  Another  method  of 
producing  coagulation  of  the  blood  in  the  sac  is 
by  the  use  of  coagulating  injections.  Other  fluids 
have  been  employed,  but  the  only  one  in  general 
use  now  is  the  perchloride  of  iron.  The  circulation 
is  to  be  suspended  by  pressure  on  the  arterj 
above,  before  the  injection  is  made  and  for  some 
time  afterwards.  The  method  is  a  very  danger- 
ous one  for  large  aneurisms,  on  account  of  the 
risks  of  embolism,  sloughing,  and  inflammation, 
but  it  may  be  used  with  success  in  small  cirsoid 
and  anastomotic  aneurisms,  and  also  in  varicose 
aneurism. 

Introduction  of  foreign  bodies. —  Aneurisms 
have  also  been  treated  by  the  introduction  of 
foreign  bodies  into  the  sac,  with  the  view  of  pro- 
ducing coagulation  of  tho  blood  upon  the  foreigu 
substance,  such  as  fine  wire,  carbolised  catgut, 
and  horsohair;  but  no  case  of  euro  has  hitherto 
been  reported. 

Manipulation.—  Finally,  aneurisms  miiy  be 
treatod  by  manipulation.  Tho  object  of  this 
treatment  is  either  to  detach  a  portion  of  coagu- 
F, 
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lum  from  the  -wall  of  the  aneurism,  which  may 
be  carried  into  the  mouth  of  the  sac  or  the  distal 
artery,  and  so  effect  a  cure  as  in  our  second 
mode  of  spontaneous  cure,  or  at  any  rate  so 
to  disturb  and  break  up  the  clot,  that  its  detached 
laminse  may  form  nuclei  for  further  coagula- 
tion. With  this  view  the  aneurismal  tumour  is 
grasped  between  the  two  hands  to  squeeze  all  the 
fluid  blood  out  of  it,  and  one  wall  rubbed  against 
the  other  till  '  a  friction  of  surfaces  is  felt  within 
the  flattened  mass.' 1  The  proceeding  is  obviously 
a  very  dangerous  and  uncertain  one,  but  some 
indubitable  cures  have  been  thus  effected. 

Arteriovenous  Aneurisms. — A  few  words 
must  be  added  with  respect  to  the  rarer  forms  of 
aneurism.  Arteriovenous  aneurisms  are  generally, 
but  not  always,  traumatic,  and  are  divided  into 
two  chief  forms : — 1.  Varicose  aneurism,  in  which 
there  is  a  small  aneurismal  tumour  communicat- 
ing both  with  the  artery  and  with  a  vein  which 
is  always  varicose ;  and  2.  Aneurismal  varix,  in 
which  the  opening  between  the  two  vessels  is 
direct  without  any  tumour  interposed  ;  the  vein 
pulsates  as  well  as  being  varicose,  and  the  tempe- 
rature of  the  limb  and  nutrition  of  the  skin 
and  hair  are  increased.  In  all  forms  of  arterio- 
venous aneurism  the  artery  after  a  time  becomes 
thin  and  much  dilated.  The  signs  of  arterio- 
venous differ  from  those  of  arterial  aneurism 
mainly  in  this — that  besides  the  intermittent 
blowing  murmur  caused  by  the  arterial  current, 
there  is  a  continuous  purring  or  rasping  bruit 
due  to  the  venous  current ;  and  that  besides  the 
intermittent  pulsation  there  is  a  continuous  thrill. 
Varicose  aneurism  may  be  cured  by  digital  pres- 
sure applied  directly  to  the  venous  orifice,  and 
indirectly  to  the  artery  above  at  the  same  time ; 
or  the  old  operation  may  be  performed,  the  clots 
being  turned  out  of  the  sac  and  the  artery  tied 
above  and  below,  the  vein  being  of  course  laid 
open  and  secured  either  by  ligature  or  pressure ; 
or  the  artery  may  be  tied  above  and  below  without 
opening  the  sac.  Electropuncture  and  coagulating 
injections  have  also  been  used  with  success. 
Aneurismal  varix  does  not  usually  require  or 
admit  of  surgical  treatment.  If  it  does,  the 
ligature  of  both  parts  of  the  artery  is  the  only 
measure  that  can  be  adopted,  on  the  failure  of 
compression. 

Cirsoid  and  Anastomotic  Aneurisms. — 
Cirsoid  aneurism,  or  arterial  varix,  is  a  tumour 
formed  by  the  coils  of  a  single  dilated  and  elon- 
gated artery ; 2  while  aneurism  by  anastomosis  is 
a  tumour  formed  by  the  coils  of  numerous  di- 
lated and  elongated  arteries,  with  the  dilated 
capillaries  and  veins  which  communicate  with 
those  arteries.  It  is  often  difficult  to  distinguish 
these  two  forms  of  arterial  disease  from  each 
other.  Aneurism  by  anastomosis  frequently  origi- 
nates congenitally  as  one  of  the  forms  of  nsevus. 
The  usual  situation  of  these  tumours  is  on  the 
scalp.  Thoy  have  often  a  peculiar  continuous 
buzzing  or  rushing  murmur,  which  is  propagated 
over  the  whole  hoad,  and  much  disturbs  the 
patient's  rest;  while  they  are  liable  to  ulcerate 
and  to  become  tho  source  of  serious  and  even  fatal 
hemorrhage.    Some  cases  of  spontaneous  cure 

»  Bir  W.  Fcrgusson,  Med.  Chir.  Trans.  Xl.  8. 
•  Bee  tho  figure  on  p.  634,  vol.  iii.  of  the  System  of 
Surgery,  2nd  edition. 


are  on  reccrd.  Very  numerous  methods  of  treat- 
ment have  been  employed,  of  which  the  writer  cau 
only  mention  those  which  are  most  generally  use- 
ful. When  feasible,  the  total  removal  of  the  tumour 
with  the  knife  is  certain  to  effect  a  radical  cure, 
but  this  operation  is  often  too  dangerous  to  be 
attempted.  The  entire  removal  by  ligature  is 
still  more  rarely  practicable.  The  galvanic 
cautery  is  often  successful ;  the  incandescent 
wire  being  drawn  through  the  mass  in  various 
directions  divides  it  into  portions,  and  obliterates 
the  vessels  by  producing  cicatrices  at  the  parts 
cauterised.  Setons  have  also  been  used  with 
success,  when  combined  with  the  ligature  of  the 
trunk-artery ;  and  the  ligature  of  the  artery 
alone  has  been  said  to  be  followed  by  success, 
but  certainly  is  generally  unsuccessful.  Finally, 
coagulating  injections  and  galvanopuncture  have 
both  effected  a  certain  number  of  cures. 

T.  Holmes. 

ANGEIECTASIA  {ayyelov,  a  vessel,  and 
eKTao-is,  extension). — Extension  or  hypertrophy 
of  the  capillaries  and  minute  vessels  of  the  sur- 
faces of  the  body,  especially  the  skin ;  hence 
angeiectasia  capillaris,  a  term  applicable  to  several 
forms  of  vascular  naevus. 

ANGEIOLETJCITIS  (ayyeiov,  a  vessel, 
and  \evnbs,  white). — Inflammation  of  lymphatic 
vessels.    See  Lymphatic  System,  Diseases  of. 

ANGINA  (fi^x™-  I  seize  by  the  throat, 
strangle,  or  choke). — Synon.  : — Fr.  angine  ;  Ger. 
die  Brdune. 

The  term  angina  was  originally  applied  by 
Latin  writers  on  Physic,  and  is  still  much  used  on 
the  Continent,  to  indicate  a  condition  in  which  dif- 
ficulty of  breathing  and  of  swallowing  exist  either 
together  or  separately,  caused  by  disease  situ- 
ated between  the  mouth  and  the  lungs,  or  between 
the  mouth  and  the  stomach.  By  a  special  affix  to 
the  original  term,  significative  of  the  seat  or  the 
nature  of  the  disease,  several  varieties  of  morbid 
states  are  known  and  described,  for  example  : — 
angina  parotidea,  or  mumps ;  angina  tonsillaris, 
or  quinsy ;  angina  laryngea,  or  laryngitis ;  an- 
gina pectoris,  or  breast-pang ;  angina  maligna,  or 
malignant  sore  throat ;  angina  mcmbranosa,  or 
croup. 

These  and  numerous  other  diseases,  differing 
essentially  in  their  nature  and  pathological  rela- 
tions, and  having  nothing  in  common  but  certain 
difficulties  in  breathing  or  swallowing,  are  thus 
classed  under  the  word  angina.  Such  a  classifi- 
cation is  open  to  several  objections,  and  has 
nothing  to  recommend  it.  With  the  exception, 
therefore,  of  angina  pectoris,  which  has  a  special 
and  familiar  signification,  the  various  diseases 
occasionally  recognised  by  the  term  angina  will  be 
found  described  under  the  names  by  which  they 
are  generally  known  in  this  country.  See  also 
Cynanchb.  R.  Quaen,  M.D. 

ANGINA  PECTORIS.— Synon.:  Syncope 
Anginosa ;  Angor  Pectoris  ;  Suffocative  Breast- 
pang.  Fr.  Angine  de  poitrinc;  Ger.  Brust- 
brdune. 

Definition. — An  affection  of  the  chest,  cha- 
racterised by  severe  pain,  faintness,  and  anxiety, 
occurringin  paroxysms :  connected  with  disorders 
of  the  pneumogastric  and  sympathetic  nerves  and 
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their  branches ;  and  frequently  associated  with 
organic  disease  of  the  heart. 

Description. — An  attack  of  angina  pectoris 
commences  suddenly  with  pain  in  the  region  of 
the  heart,  generally  on  a  level  with  the  lower  end 
of  the  sternum.  The  pain  is  severe,  and  of  a 
grasping,  crushing,  or  stabbing  character ;  it 
extends  sometimes  across  the  chest,  but  more 
frequently  backwards  to  the  scapula,  and  up- 
wards to  the  left  shoulder  and  arm.  The  pain  is 
accompanied  by  a  distressing  sense  of  sink- 
ing, of  faintness,  or  of  impending  death.  The 
action  of  the  heart  is  generally  irregular.  The 
pulse  at  the  wrist  corresponds ;  but  in  some 
well-marked  cases  it  is  regular,  tense,  and  resist- 
ing. A  fear  of  aggravating  the  pain  prevents  the 
patient  from  breathing,  though  the  respiratory 
function  may  not  be  really  interfered  with.  The 
expression  is  anxious,  the  face  is  pallid,  and  the 
lips  are  more  or  less  livid.  The  whole  surface 
of  the  body  is  pale,  cold,  and  covered  with  a 
clammy  sweat.  Flatulence  is  often  present ;  urine 
in  some  cases  is  passed  at  short  intervals,  and 
generally  in  abundance.  The  sense  of  faintness 
causes  the  patient  to  seek  support,  and  he  rests  on 
any  object  by  which  this  may  be  obtained.  The 
ittack  having  lasted  for  a  variable  time — from 
a  few  minutes  to  one  or  two  hours — comes  to 
an  end,  either  by  a  sudden  cessation  of  the 
more  urgent  symptoms,  or  by  their  gradual 
disappearance.  The  pallor  and  coldness  of  the 
surface  are  replaced  by  a  uniform  glow — the  face 
may  even  flush,  the  pulse  becoming  soft  and  full, 
and  there  is  a  general  feeling  of  relief;  a  sense 
of  numbness  or  tingling  along  the  course  of  the 
nerves  derived  from  the  brachial  and  cervical 
plexuses  of  the  affected  side  occasionally  remains. 
An  attack  of  angina  pectoris  frequently  comes 
on  during  sleep ;  but  it  may  be  induced  by 
emotion  or  by  physical  exertion,  especially  by 
walking  up  an  ascent,  or  by  exposure  to  cold  air 
or  wind.  An  attack  of  this  kind  may  occur  but 
once  and  end  fatally ;  or  it  may  recur  after  an 
interval  of  hours,  days,  or  weeks,  and  be  thus 
continued  ;  or  there  may  be  an  interval  even  of 
years.  These  and  other  modifications  of  the 
disease  will  be  again  referred  to. 

Pathology. — The  nature  of  the  aggregate  of 
the  symptoms  or  phenomena  comprised  under  the 
name  angina  pectoris,  cannot  be  understood  with- 
out a  clear  apprehension  of  the  relations  of  the 
nerve-elements  of  the  organs  and  regions  that 
seem  to  be  involved  in  the  affection.  It  will  be 
well  briefly  to  summarise  them. 

The  nerves  chiefly  involved  are  the  pneumo- 
gastric and  the  sympathetic,  and  their  branches, 
which  nerves,  it  should  here  be  stated,  are  con- 
nected with  each  other  at  their  origin  in  the 
medulla  oblongata,  in  their  course,  and  in  their 
distribution  to  the  ganglia  and  structures  of  the 
heart.    They  also  communicate  with  certain  of 
the  cerebral  nerves,  and  with  the  cervical  and 
brachial  plexuses,  which  supply  part  of  the  head 
and  neck,  the  arms,  the  diaphragm,  and  tho 
chest- walls.    Their  connections  with  the  heart 
are  very  extensive.    This  organ  is  supplied  by 
the  cardiac  ganglia  and  the  branches  derived 
from  them,  which  are  in  relation  with,  and, 
in  fnct,  constitute  part  of  the  cardiac  plexus 
formed  by  the  interlacement  of  branches  from 


the  pneumogastric  and  the  sympathetic  nerves. 
The  pneumogastric  supplies  the  superior  cardiac 
r.erve  and  apparently  the  inferior  cardiac  nerve 
(which,  however,  is  derived  from  the  spinal 
accessory,  and  is  merely  distributed  with  the 
pneumogastric) ;  the  sympathetic  contributea 
several  branches  through  the  cervical  ganglia. 
Branches  of  both  pneumogastric  and  sympathetic 
nerves  are  distributed  to  the  respiratory  pas- 
sages, the  lungs,  stomach,  intestines,  liver,  and 
other  abdominal  viscera. 

The  connection  of  the  pneumogastric  and 
sympathetic  nerves  in  the  medulla,  to  which 
allusion  has  been  made,  occurs  at  the  cardiac 
and  vaso-motor  centres  ;  and  consequently  these 
nerves,  and  the  heart  (which  they  supply)  are 
thus  brought  into  relation  with  the  vaso-motor 
nerves  throughout  the  body,  and  with  all  the 
systemic  blood-vessels ;  they  are  also  in  relation 
with  the  other  important  centres  in  the  neigh- 
bourhood ;  and  with  the  cerebrum  itself,  more 
especially  that  part  of  it  associated  with  the 
emotions. 

Such  being  the  distribution  and  the  relation 
of  the  nerves  connected  with  the  heart  and  sur- 
rounding parts,  we  learn,  in  reference  to  their 
functions,  that  the  movements  of  the  heart  are 
maintained  by  its  ganglia,  but  that  these  move- 
ments may  be  accelerated  by  the  action  of  the 
sympathetic,  whilst  they  are  controlled  and  may 
be  even  arrested  by  that  of  the  inferior  cardiac 
branch  from  the  pneumogastric. 

The  superior  cardiac  branch  of  the  pneumo- 
gastric has  to  do  with  the  specific  function  of 
conveying  impressions  contripetally  from  the 
heart  to  the  medulla,  whence  these  impressions 
may  be  reflected  through  the  inferior  cardiac 
nerve  to  the  heart,  controlling  for  a  time  its 
movements  ;  and  also  reflected  through  the  vaso- 
motor centre  and  vaso-motor  nerves,  to  the  general 
circulation.  By  means  of  this  latter  functional 
relation,  relaxation  of  the  arteries,  especially 
those  of  the  abdomen  through  the  splanchnic 
nerves  is  accomplished,  and  the  heart  is  relieved 
of  pressure. 

With  regard  to  other  functions  of  the  cardiac 
nerves,  it  is  believed  that  such  common  sensi- 
bility as  the  heart  possesses  is  more  especially 
connected  with  the  superior  cardiac  branch  of 
the  pneumogastric.  Numerous  communications 
exist  between  this  nerve  and  the  ordinary  spinal 
nerves;  and  it  must  also  be  remembered  in 
reference  to  the  sites  of  pain  in  angina,  that 
nerves  may  be  rendered  sensitive  by  disease 
which  are  not  sensitive  in  health. 

Lastly,  it  is  to  be  noted  that  the  pneumogas- 
tric and  sympathetic  nerves,  as  well  as  the 
heart  and  blood-vessels,  whose  functions  they 
regulate,  possess  the  extensive  connections  above 
mentioned  with  the  abdominal  and  thoracic 
viscera,  and  thus  they  not  only  influence  but  are 
influenced  by  the  conditions  of  the  lungs,  liver, 
stomach,  kidneys,  and  other  organs. 

Keeping  in  mind  this  distribution  of  nerves 
and  their  functions,  we  can  recognise  how  the 
movements  of  the  heart  may  be  affected,  whether 
in  the  direction  of  acceleration,  retardation,  or 
even  arrest.  We  can  further  understand  how 
painful  impressions  originating  in  the  cardiac 
nerves  may  be  propagated  so  as  to  be  roferred 
E  2 
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to  the  associated  sensory  nerves  and  their 
branches  ;  and  how  relations  may  be  established 
with  (he  vaso-motor  system  and  the  circula- 
tion generally.  Thus  the  vessels  throughout 
the  body  may  be  acted  upon,  producing  cold- 
ness and  pallor  of  surface  from  the  abnormal 
filling  of  the  abdominal  at  the  expense  of  the 
superficial  vessels,  a  condition  which  seems  to 
be  the  cause  of  the  diminished  arterial  ten- 
sion noticed  in  these  cases.  We  can  also  com- 
prehend how  morbid  impressions  made  either 
on  these  nerves,  in  their  distribution  to  the 
abdominal  viscera  or  the  heart,  or  on  the 
peripheral  distribution  of  the  vaso-motor  nerves 
at  the  surface  of  the  body,  may,  passing  cen- 
tripetally,  admit  of  reflex  impressions  and  re- 
flex actions,  which  in  some  cases  may  be  pro- 
vocative of  the  symptoms  of  this  disease :  also 
how  direct  impressions  made  on  the  nerves 
themselves  in  their  course,  or  at  the  vaso-motor 
centre,  or  through  the  cerebral  emotive  centres, 
may  each  give  rise  to  the  phenomena  which 
represent  the  symptoms  constituting  angina  pec- 
toris. 

Pathology  of  Uncomplicated  Angina  Pectoris. — 
That  this  disease  is  dependent  on  an  affection 
of  nerves  may  be  held  to  be  demonstrated 
by  the  paroxysmal  character  of  the  attack ;  by 
its  sudden  access  and  sudden  departure ;  by 
the  nature  of  the  causes  that  promote  it,  whether 
they  be  mental  emotion  or  direct  or  reflected 
irritation ;  by  the  course  and  character  of  the  pain, 
and  by  the  fact  that  in  severe — even  fatal — in- 
stances of  angina,  there  is  often  an  absence  of 
any  tangible  or  evident  organic  local  disease. 

The  morbid  state  affecting  the  nerves  may  be 
situated  in  the  medulla ;  or  it  may  be  in  the 
course  of  these  nerves,  or  in  their  branches  ;  or 
in  the  cardiac  ganglia  themselves.  It  may 
be  the  result  of  congestion  or  inflammation 
of  the  nerve,  such  as  occurs  in  the  lithic  acid  or 
gouty  diathesis ;  or  of  other  textural  changes, 
such  as  connective-tissue  growth,  involving  the 
nerve-fibres  and  ganglia.  It  may  be  produced 
by  emotions  acting  centrifugally ;  or  by  irritation 
acting  centripetally,  reflected,  as  we  have  just 
said,  from  impressions  made  on  the  peripheral 
extremities  of  nerves.  Thus  acidity  of  the 
stomach  distended  by  flatus,  the  result  of  indiges- 
tion, often  gives  rise  to  symptoms  which  very 
closely  resemble,  if  they  do  not  constitute,  an 
attack  of  angina.  The  like  effect  has  been  pro- 
duced by  irritation  reflected  from  the  fifth  nerve, 
as,  for  example,  in  pivoting  teeth  ;  by  such  irrita- 
tion of  the  surface  of  the  skin  as  results  from 
severe  herpes ;  by  cold,  or  by  exposure  to  wind. 
But  the  most  frequent  source  of  the  symptoms 
of  angina  caused  by  reflex  action  is  to  be  found 
in  those  organic  affections  of  the  heart  which 
will  be  described  in  the  next  section. 

Whatever  the  nature  of  the  irritation  or  of 
the  exciting  cause,  the  symptoms  will,  in  some 
measure,  bear  a  relation  to  the  nerves  affected. 
Thus,  if  the  sensory  branches  connected  with 
the  spinal  norves  suffor,  we  shall  probably  have 
pain  more  severo  and  more  diffused :  whereas 
if  the  branches  moro  immediately  supplying  the 
heart  are  affected,  wo  shall  have  the  action  of 
that  organ  more  or  less  disturbed,  accelerated  or 
depressed.    And  so  with  the  branches  of  other 
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nerves,  more  especially  of  those  connected  with 
the  vaso-motor  system,  or  with  the  lungs  and 
abdominal  viscera,  modifications  of  symptoms  are 
produced  which  it  is  needless  to  describe  at 
this  point  in  detail. 

Pathology  of  Angina  Pectoris  complicated  with 
Organic  Disease  of  the  Heart  and  Vessels. — 
The  striking  character  of  the  symptoms  of  angina 
pectoris  has  led  pathologists  to  connect  the  heart 
with  the  disease,  and  to  investigate  its  condition 
accordingly.  Such  researches  have  established 
the  fact  already  mentioned,  that  angina  may  exist 
without  any  discoverable  disease  in  the  heart  or 
its  appendages.  On  the  other  hand,  in  the  great 
majority  of  cases  various  forms  of  structural 
disease  of  the  heart  and  aorta  have  been  ob- 
served ;  for  example  atheromatous  or  calcareous 
degeneration  in  the  coronary  arteries.in  the  valves, 
or  in  the  aorta;  dilatation  of  the  cavities  of  the 
heart,  or  of  the  aorta ;  accumulation  of  fat  in  the 
cardiac  walls  ;  and  lastly,  and  probably  the  most 
important  change  of  all,  fatty  degeneration  of  the 
muscular  tissue.  A  knowledge  of  this  lesion  is 
of  comparatively  recent  date  ;  it  is  constantly 
associated  with  the  calcareous  and  atheromatous 
diseases  described  above,  and  which  alone  at- 
tracted the  notice  of  older  observers.  Nay  more, 
this  lesion  of  the  walls  of  the  heart  is  in  itself  a 
frequent  and  sufficient  cause  of  one  of  the  most 
prominent  symptoms  of  angina  pectoris — faint- 
ness.  This  condition  has  been  elsewhere 
described  by  the  present  writer  {Medical  and 
Chirurgical  Society's  Transactions,  vol.  xxxiii.) 
under  the  name  of  Syncope  Lethalis  or  fatal- 
faintness — a  designation  analogous  to  that  given 
by  Parry  to  angina  pectoris,  which  he  called 
Syncope  Anginosa. 

^Etiology. — When  treating  of  the  pathology 
of  angina  pectoris  we  have  already  discussed 
the  conditions  under  which  it  occurs.  We  have 
endeavoured  to  show  that  the  disease  consists 
in  a  lesion  of  certain  nerves,  associated  with 
various  morbid  conditions.    In  seeking  to  in- 
dicate the  predisposing  causes  of  these  condi- 
tions, we  have  to  point  out  (1)  the  existence  of 
a  peculiar  state  of  the  nervous  system,  which 
may  be  described  as  an  undue  susceptibility  to 
impressions.    What  that  state  is  we  know  not. 
It  would  seem  to  be  often  hereditary,  and  to  be 
found  in  those  temperaments  in  which  there  is 
a  high  development  of  the  nervous  element, 
associated  with  certain  habits  of  life,  such  as 
sedentary  employments,  high  living,  and  so  on. 
Thus  it  is  that  this  disease  has  been  the  cause  of 
the  death  of  many  men  who,  by  their  intel- 
lectual parts,  have  loft  their  mark  on  history. 
It  is  merely  necessary  to  mention,  as  instances, 
Lord  Clarendon,  John  Hunter,    Dr.  Arnold. 
(2)  The  influence  of  age  is  conspicuous ;  the 
disease  is  rare  before  puberty  ;  and  the  writer's 
researches  show  that  quite  eighty  per  cent,  of 
cases  occur  after  forty  years  of  age.    (3)  Sox 
also  displays  a  marked  influence  on  the  dis- 
ease ;  it  is  comparatively  rare  amongst  women, 
a  statement  by  tho  late  Sir  John  Forbes  show- 
ing that  out  of  49  fatal  cases,  only  2  occurred  in 
females ;  and  4  out  of  1 5  non-fatal  cases — facts 
entirely  corresponding  with  the  writer's  expe- 
rience.   (4)  The  peculiar  diathesis  which  gives 
rise  to  neuralgia  of  various  parts,  and  that  in 
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which  lithic  acid  predominates  in  the  system, 
•would  seem  to  be  in  many  cases  an  efficient 
.cause  of  the  symptoms  of  angina. 

The  exciting  causes  of  angina  pectoris  are  (1) 
Those  that  affect  the  nerve-textures  themselves. 
(2)  The  condition  to  which  we  have  referred,  in 
which  organic  disease  of  the  heart  exists.  (3) 
Mental  emotion,  especially  anger  or  nervous 
shock.  (4)  Irritation  propagated  centripetally 
from  the  surface,  as  by  the  branches  of  the 
fifth  nerve ;  through  the  brachial  plexus ; 
through  the  sympathetic  and  pneumogastric 
nerves  distributed  to  the  abdominal  viscera. 
(5)  Cold  applied  to  the  surface,  and  especially 
cold  winds.  (6)  Physical  exertion,  or  any  other 
agency  by  which  the  circulation  is  quickened. 
(7)  Depressing  agents,  such  as  excessive 
tobacco -smoking,  malaria,  &c. 

Anatomical  Characters. — Beyond  the  con- 
ditions indicated  under  the  head  of  Pathology, 
there  is  little  to  be  said  on  the  morbid  anatomy 
of  angina  pectoris.  These  several  conditions, 
and  the  symptoms  of  angina  as  above  described 
have  been  found  to  exist  independently  of  each 
other.  There  must  therefore  be  something  in  the 
state  of  the  nervous  tissues  that  acts  as  the  pre- 
disposing or  exciting  cause  of  this  aggregate  of 
phenomena.  Inflammatory  changes  and  tumours, 
involving  the  vagus  or  the  cardiac  plexus,  have 
been  observed  and  described.  With  reference  to 
the  state  of  the  heart  itself,  its  cavities  have 
been  found  dilated  and  containing  blood ;  or  con- 
tracted and  empty ;  and  theories  have  been  founded 
thereupon,  as  to  whether  death  occurred  by  spasm 
or  by  paralysis.  It  is  more  than  probable  that 
either  one  or  the  other  of  these  conditions  may 
occur  in  angina,  and  lead  to  fatal  results,  accord- 
ing to  the  particular  nerves  controlling  the  func- 
tions of  the  heart  which  are  affected.  See  Pneu- 
mogastric Nerve,  Disease  of. 

Clinical  Varieties. — All  the  phenomena  of 
an  anginal  seizure  as  above  described  may  be 
more  or  less  modified.  The  attack,  though  gene- 
rally induced  by  exertion,  may  come  on  when  the 
patient  is  at  rest,  and  not  unfrequently  it  sets  in 
during  sleep.  The  pain  may  be  comparatively 
slight,  and  as  such  may  recur  occasionally,  it  may 
be,  for  months  or  years.  On  the  other  hand, 
it  maybe  so  severe  as  to  mark  a  first,  a  single, 
and  a  fatal  attack.  In  its  character  the  pain 
may  be  stabbing  or  burning ;  but  it  is  more  fre  ■ 
quently  described  as  grasping,  crushing,  or  op- 
pressive. It  may  be  limited  almost  to  the  region 
of  the  heart,  or  the  lower  part  of  the  sternum  ; 
it  may  extend  aU  over  the  chest  to  both  arms,  or 
spread  to  the  side  of  the  head  and  neck  and  down 
one  or  both  legs  ;  and  it  may  in  some  cases 
apparently  involve  the  diaphragm.  The  action 
of  the  heart  may  be  slow,  weak,  and  fluttering  ; 
or  excited  and  bounding — constituting  palpita- 
tion ;  and  it  may  be  regular  or  irregular.  The 
pulse  corresponds  with  the  heart's  action  ;  in  the 
earlystage  of  a  genuine  attack  itsometimes  yields 
a  sphygmographic  tracing  indicative  of  extremely 
high  tension.  The  breathing  is  sometimes  dis- 
tressing ;  and  although  the  patient  can  take  a 
deep  breath  when  asked  to  do  so,  he  generally 
•avoids  this  through  fear  of  aggravating  tho  pain. 
There  may  be  laryngeal  spasm.  The  mental 
functions  are  generally  undisturbed ;  yet  thoro 
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is  sometimes  slight  wandering  as  the  attack 
passes  off,  and  unconsciousness  is  said  to  be 
occasionally  observed.  The  sense  of  danger  of 
impending  death  is  a  characteristic  symptom 
of  angina,  and  one  not  often  absent;  whilst  a 
sensation  of  gasping  or  choking  with  difficulty 
in  swallowing  is  occasionally  present.  The 
position  of  the  patient  varies ;  sometimes  he 
sits,  sometimes  he  stands,  resting  his  arms 
on  any  convenient  object  to  obtain  support ; 
sometimes  he  sits  and  stoops,  or  leans  forward. 
As  a  rule  the  attack  passes  off  as  abruptly  as 
it  commenced,  leaving  the  sufferer  free  from 
discomfort ;  in  other  cases  its  disappearance  is 
more  slow.  The  varieties  in  the  symptoms  of 
angina  pectoris  are  thus  seen  to  be  remarkably 
numerous,  constituting  a  form  of  disease 
which  may  be  comparatively  mild  and  of  long 
duration,  or  one  of  intense  suffering,  hastening 
to  a  fatal  termination.1 

Complications. — Amongst  the  diseases  with 
which  angina  pectoris  may  be  said  to  be  asso- 
ciated, rather  than  complicated,  are  disorders 
of  the  liver  and  digestive  functions,  gout,  albu 
minuria,  diabetes,  and  certain  diseases  of  the 
nervous  system.  Indeed,  so  marked  is  the  latter 
connexion,  that  Trousseau  dwelt  on  the  relation 
between  epilepsy  and  angina — a  relation  -which 
seems  to  depend  on  the  susceptibility  to  nervous 
maladies  which  some  individuals  present,  rather 
than  on  any  special  identity  between  these  two 
diseases.  More  than  one  striking  example  of  the 
connexion  has  fallen  under  the  writer's  notice  ; 
he  might  mention  an  instance  recently  met  with 
in  which  this  susceptibility  was  such,  that  an 
oppressive  meal  of  indigestible  food  brought  on 
a  first  and  distressing  anginal  attack,  followed  by 
others.  In  this  case  brain  disease  with  epilepsy 
was  subsequently  developed  on  the  disappearance 
of  the  angina. 

Progress,  Duration,  and  Terminations. — 
The  progress  and  duration  of  this  disease 
will  depend  wholly  upon  the  nature  of  its  cause. 
Cases  have  been  recorded  in  which  the  first 
attack  proved  fatal.  The  writer  has  seen  several ; 
in  three  of  these  cases  a  post-mortem  examination 
revealed  the  fact  that  there  was  slight  partial 
hemorrhage  into  the  walls  of  the  heart,  which 
had  been  the  seat  of  fatty  degeneration,  con- 
nected with  calcification  of  the  coronary  arteries. 
The  symptoms  in  these  cases  perfectly  resembled 
those  of  the  most  severe  examples  of  angina 
pectoris.  It  is  highly  probable,  therefore,  that 

1  A  case  has  recently  come  under  the  writer's  notice 
in  which  a  gentleman  accustomed  to  pass  lithic  acid, 
and  who  for  several  years  has  had  pains  over  the  right 
side  of  the  chest  as  low  as  tho  hypochondrium,  was 
seized  at  night  with  a  severe  aggravation  of  these 
pains,  coldness  of  the  surface,  irregular  action  of  tho 
heart,  depression,  and  other  symptoms,  which,  had  the 
attack  commenced  on  the  loft  side  of  the  chest,  would 
have  been  really  called  angina  pectoris.  Similar  attacks 
recurred  at  Intervals  for  some  weeks ;  they  were  easily 
brought  on  even  by  walking  on  a  level  surface  for  a  few 
hundred  yards.  The  most  careful  examinn (ion  failed  to 
elicit  any  ovidenco  of  organic  disease  in  the  organs  of 
circulation  or  respiration.  Tho  patient  was  recommended 
to  try  a  course  of  llomburg  waters,  and  a  short  resirlenco 
in  Switzerland  ;  from  which  ho  returned  greatly  improved, 
and  almost  free  fTom  pain.  It  should  be  mentioned  that 
an  interesting  case  has  recently  been  recorded  by  Dr. 
Morlson  In  which  disease  of  tho  right  side  of  the  heart 
was  aocompanicd  by  symptoms  of  angina  affecting  the 
corresponding  side  of  the  chest  and  arm. 
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some  of  the  cases  proving  fatal  in  a  first  attack 
of  the  disease  are  rather  examples  of  partial 
rupture  of  the  heart  than  of  what  is  usually 
called  angina.  On  the  other  hand,  cases  of 
the  disease  may  continue  -with  interruptions 
for  years ;  the  difference  being  entirely  due 
to  the  nature  of  the  cause  on  -which  the  disease 
depends.  Thus  in  many  instances  individuals 
present  all  the  symptoms  of  marked  angina, 
accompanied  by  most  of  its  distressing  pheno- 
mena, and  by  the  anxieties  and  fears  that  they 
beget ;  yet  these  cases,  having  more  a  neurotic  or 
gouty  origin,  yield  to  treatment,  the  sufferers 
being  restored  to  health,  and  continuing  for 
years  to  enjoy  comparative  comfort.  On  the 
contrary,  in  the  cases  in  which  angina  is  con- 
nected with  organic  disease  of  the  heart  or  of  the 
nerves  intimately  connected  with  cardiac  action, 
the  symptomsprogress  in  frequency  and  severity; 
and  the  attacks  tend,  with  more  or  less  certainty, 
to  a  fatal  termination — it  may  be  within  a  few 
days  or  weeks,  or  it  may  be,  in  milder  cases, 
not  for  years. 

Diagnosis  A  typical  case  of  angina  pectoris, 

such  as  has  been  described  at  the  commencement 
of  this  article,  can  hardly  be  mistaken.  But 
when  the  several  symptoms  constituting  an  attack 
are  variously  modified,  some  being  lessened  in 
severity  and  others  exaggerated;  or  when  these 
symptoms  depend  on,  so  to  speak,  remote  and 
removable  causes ;  it  is  often  difficult  to  say  how 
far  the  disease  is  what  may  be  regarded  as  a 
passing  neuralgia,  or  an  attack  of  what  is  com- 
monly recognised  as  angina  pectoris.  So  also  it 
maybe  difficult  to  say,  in  cases  of  angina,  whether 
the  seizure  is  dependent  on  organic  lesions  which 
admit  of  no  improvement,  or  on  some  con- 
dition that  is  amenable  to  treatment.  It  is, 
therefore,  with  this,  as  with  most  other  affec- 
tions, more  difficult  to  determine  the  cause  on 
which  the  symptoms  depend,  than  to  recognise 
the  presence  of  the  disease  itself.  With  re- 
ference to  the  diagnosis  of  the  organic  dis- 
eases of  the  heart  above  alluded  to,  it  is  un- 
necessary to  repeat  here  what  will  be  found 
described  under  other  heads.  It  remains  but  to 
say  that  in  every  case  the  closest  scrutiny  must 
be  made  into  the  condition  of  the  heart  and 
great  blood-vessels,  with  a  view  to  determine 
the  presence  or  absence  of  organic  disease.  The 
investigation  must  further  extend  to  the  other 
viscera,  such  as  the  liver,  stomach,  and  the  diges  - 
tive organs  generally,  as  well  as  to  the  several 
other  sources  from  which  symptoms  of  angina  may 
be  excited  by  reflected  irritation.  Certain  symp- 
toms resulting  from  the  presence  of  other  diseases 
should  not  be  confounded  with  angina — such,  for 
example,  as  the  pain  and  dyspnoea  caused  by 
pressure  of  aneurisms  or  of  tumours  within  the 
chest  ;  by  rheumatic  or  gouty  neuralgia  of  the 
chest-walls;  by  pleurodynia,  or  acute  pleurisy  ;  or 
by  indigestion.  Each  and  all  of  these  conditions 
must  be  considered  by  way  of  exclusion  in  de- 
termining the  nature  and  origin  of  the  disease. 

Prognosis. — In  anticipating  the  future  of  an 
attack  of  angina  pectoris,  one  must  bo  guided 
chiefly  by  a  knowledge  of  its  cause ;  in  somo 
respects  also  by  its  severity  ;  and  by  the 
previous  history  of  the  case.  Thus,  if  we 
can  ascertain  that  the  attack  has  been  brought 
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on  by  some  clearly  established  and  remov- 
able cause,  a  favourable  prognosis  may  be 
fairly  entertained.  On  the  other  hand,  if  the 
history  of  the  case  tells  that  there  have  been 
several  previous  attacks,  increasing  in  severity 
and  connected  with  heart-disease,  one  can  scarcely 
avoid  being  led  to  the  conclusion  that  the  disease 
will  tend,  with  more  or  less  rapidity,  to  a  fatal 
termination.  Between  these  two  classes  of  cases 
exist  a  large  majority  of  the  examples  of  the 
disease  in  which  the  symptoms  of  angina,  of 
greater  or  less  severity,  depend  on  neurosis,  on 
gouty  diathesis,  or  on  other  sources  of  nerve 
disorder,  amenable  to  treatment ;  and  in  which, 
therefore,  a  favourable  prognosis  may  to  somr 
extent  be  given.  But  in  all  cases  great  caution 
should  be  exercised  ;  for  many  instances  occur  in 
which,  from  slight  and  obscure  beginnings,  severe 
and  even  fatal  examples  of  the  disease  have  been 
developed. 

Treatment. — The  treatment  of  angina  pec 
toris  must  first  have  reference  to  relief  of  the 
attack  itself;  and,  secondly,  during  the  inter- 
val to  the  removal  of  the  causes  on  which  the 
attacks  may  depend. 

During  the  attack,  it  is  necessary  first,  if  pos- 
sible, to  inspire  confidence,  and  remove  appre- 
hension. The  patient  should  be  allowed  to  retain 
the  position  in  which  he  feels  most  comfort. 
Secondly,  if  the  exciting  cause  is  one  that  can 
be  removed,  this  should  be  done ;  for  example, 
if  the  stomach  be  full  of  undigested  food,  an 
emetic  of  mustard  might  be  given  with  ad- 
vantage ;  or  if  flatulence  be  present,  peppermint, 
ether,  and  other  anti-spasmodics  will  be  usefuL 
If  cold  have  produced  the  seizure,  the  feet  and 
hands  should  be  immersed  in  hot  water,  hot 
bottles  applied  to  the  surface  of  the  body,  and 
poultices  of  linseed  or  mustard,  or  embrocations 
of  chloroform  or  laudanum,  should  be  placed  on 
the  chest.    The  administration  of  chloroform 
internally  had  better  be  avoided.    The  nitrite  of 
amyl,  as  recommended  by  Dr.  Lauder  Brunton, 
has  been  found  one  of  the  most  efficient  remedies 
employed  hitherto.    Five  or  six  minims  of  this 
drug  (preserved  in  a  glass  capsule)  should  be  in- 
haled from  a  handkerchief,  and,  if  necessary, 
the  inhalation  may  be  repeated.  Nitro-glycerine 
is  useful  (yij  of  a  minim  dose),  and  hypodermic 
injection  of  morphia  may  be  tried  with  advan- 
tage.   In  cases  where  debility  and  exhaustion 
exist,  the  ordinary  stimulants  will  be  required  ; 
and  various  antispasmodics,  such   as  ether, 
ammonia,  &c,  may  be  given  with  more  or  less 
benefit. 

During  the  intervals.— It  is  of  course  desi- 
rable to  avoid  all  causes  likely  to  bring  on 
an  attack  of  angina,  such  as  mental  excitement, 
bodily  exertion,  exposure  to  cold,  and  the  use  of 
indigestible  food  or  heavy  meals.  The  leading 
principle  in  treatment  should,  however,  be  to 
endeavour  to  determine  and  to  remove,  if  pos- 
sible, tho  cause  of  the  disease.  Whether  it  de- 
pend on  organic  disease  of  the  heart,  whether 
on  simple  neuralgia,  whether  on  gout  or  dys- 
pepsia, whether  on  debility,  or  on  fulness  of 
habit — to  each  of  such  conditions  must  appropriate 
treatment  bo  directed.  A  variety  of  specific 
remedies  have  been  recommended:  such  ai 
arsenic,  phosphorus,  steel,  zinc,  and  the  different 
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anti-spasmodics.  Galvanism,  in  the  form  of 
the  continuous  current  from  thirty  cells,  has 
proved  successful  in  some  uncomplicated  cases, 
the  positive  pole  being  placed  on  the  sternum,  and 
the  negative  on  the  lower  cervical  vertebrae.  Ex- 
cellent, however,  as  each  of  the  remedies  named 
may  be  under  special  and  suitable  circum- 
stances, the  result  of  treatment  must  entirely  de- 
pend on  the  cause  of  the  disease,  and  how  far  it 
is  within  reach  of  remedy.  Some  cases  of  ap- 
parently severe  angina  will  be  found  to  yield 
to  treatment ;  whilst,  as  might  be  expected  from 
the  nature  of  the  disease,  others  unhappily  pro- 
ceed to  a  fatal  termination  in  spite  of  every 
effort  directed  to  their  relief. 

E.  Qtjain,  M.D. 

ANIDROSIS  (a,  priv.,  and  Idpws,  sweat). 
— Absence  or  want  of  perspiration.  See  Perspi- 
ration, Disorders  of. 

ANILINE  POISON". — The  aniline  dyes, 
which  are  a  modern  discovery,  present  the  most 
brilliant  hues  of  yellow,  blue,  and  red ;  as  such 
they  have  been  used  for  dyeing  stockings,  gloves, 
&c.  These  articles  when  worn  are  apt  to  pro- 
duce an  intense  form  of  inflammation  and  vesi- 
cation of  the  skin,  which  is  rebellious  against 
treatment,  and  liable  to  relapse  for  many  months 
after  the  original  attack  has  subsided.  See 
Dermatitis. 

ANIMAL  POISON'S.    See  Poisons. 

ANODYNES  (a,  priv.,  and  bSvvr),  pain). 
— ^Definition. — Medicines  which  relieve  pain 
by  lessening  the  excitability  of  nerves  or  of 
nerve-centres. 

Enumeration. — Anodyne  medicines  include 
Opium  and  its  alkaloids — Morphia  and  Codeia  ; 
Bromide  of  Potassium ;  Cannabis  Indica  ;  Bella- 
donna and  its  alkaloid — Atropia  ;  Hyoscyamus 
and  Hyoscyamin ;  Stramonium;  Aconite  and 
Aconitia  ;  Veratrum  and  Veratria ;  Conium  and 
Conia ;  Lupulus  and  Lupulin ;  Gelseminum ; 
Chloroform,  Ether,  and  their  allies  •  Chloral- 
hydrate;  Butyl-chloral- hydrate  ;  and  Camphor. 

Action. — Pain  is  due  to  a  violent  stimulation 
of  a  sensory  nerve  being  conveyed  to  some  of  the 
encephalic  nerve-centres  (probably  the  cerebral 
hemispheres),  and  perceived  there.  The  impres- 
sion produced  on  all  sensory  nerves,  except  the 
cephalic  nerves,  is  conveyed  for  a  part  of  its  course 
to  the  head  along  the  spinal  cord.  The  primary 
impression  which  is  felt  as  pain,  is  usually  made 
upon  the  peripheral  ends  of  the  seDsory  nerves  ; 
but  it  may  also  be  made  upon  their  trunks, 
upon  the  spinal  cord,  or  possibly  upon  the  en- 
cephalic centres  directly,  without  any  affection  of 
the  nerves  themselves,  as,  for  example,  in  hysteria. 
Pain  may  therefore  be  relieved,  while  the  source 
of  irritation  still  remains,  oy  lessening  the  ex- 
citability of  the  ends  of  the  sensory  nerves  which 
receive  the  painful  impression ;  of  their  trunks ;  of 
the  spinal  cord  along  which  the  impression  travels ; 
or  of  the  encephalic  centre  in  which  it  is  perceived. 
Opium  acts  by  lessening  the  excitability  of  the 
sensory  nerves,  the  spinal  cord,  and  the  encephalic 
ganglia ;  bromide  of  potassium  is  also  believed  to 
act  on  all  three,  although  to  a  much  less  degree 
than  opium  ;  belladonna  and  atropia  affect  the 
sensory  nerves,  as  probably  does  hyoscyamus; 


stramonium,  aconite  and  aconitia,  veratria,  chloral 
and  butyl-chloral,  lupulus  and  lupulin,  and 
gelseminum  probably  act  on  the  encephalic 
centres. 

Uses. — As  opium  and  morphia  act  upon  all  the 
nervous  structures  concerned  in  the  production 
of  pain,  they  may  be  used  to  relieve  pain  what- 
ever its  cause.  Cannabis  indica  and  bromide  of 
potassium  may  be  employed  under  the  same 
circumstances  as  opium,  but  they  have  very 
much  less  power.  Chloral  seems  to  relieve  pain 
only  by  inducing  sleep,  and  does  not  produce  an 
anaesthetic  effect  unless  it  is  given  in  dangerous 
doses.  Butyl-chloral  also  induces  sleep,  but  seems 
to  have  a  special  sedative  action  on  the  fifth 
nerve ;  so  likewise  has  gelseminum — and  hence 
both,  these  agents  are  used  in  the  treatment  of 
facial  neuralgia.  As  the  action  of  belladonna  is 
exerted  chiefly  on  the  peripheral  ends  of  the  sen- 
sory nerves,  this  remedy  is  usually  applied 
directly  to  the  painful  part  in  the  form  of  plaster, 
liniment,  or  ointment.  Aconite,  veratria,  and 
opium  are  also  used  as  local  applications  in 
several  forms,  for  the  relief  of  pain.  The  various 
anodynes  may  be  administered  not  only  by  the 
mouth,  but  by  other  channels,  such  as  by  inhala- 
tion, by  enema  or  suppository,  by  hypodermic 
injection,  or  by  endermic  application. 

Several  therapeutic  measures  are  employed  as 
Anodynes,  such  as  the  application  of  Dry  or 
Moist  Heat ;  Cold ;  Electricity  ;  various  forms  of 
Counter-Irritation;  Acupuncture;  or  the  Ab- 
straction  of  Blood.         T  Beuntqn 

ANOREXIA  (a,  priv.,  and  ope£is,  appe- 
tite).— "Want  or  deficiency  of  appetite,  not  ac- 
companied with  disgust  for  food.  See  Appetite, 
Morbid  conditions  of. 

ANOSMIA  (a,  priv.,  and  007*7),  smell). — Loss 
of  the  sense  of  smell.    See  Smeix,  Disorders  of 

ANTACIDS. — Definition. — Medicines  used 
to  counteract  acidity  of  the  secretions. 

Enumeration. — The  antacids  include  Potash, 
Soda,  Lithia,  Ammonia,  Lime,  Magnesia,  and 
their  carbonates  ;  as  well  as  the  salts  which  the 
alkalis  form  with  vegetable  acids,  such  as  Ace- 
tates, Citrates,  and  Tartrates. 

Action. — Antacids  are  divided  into  (1)  those 
which  act  directly,  lessening  acidity  in  the 
stomach ;  and  (2)  those  which  act  remotely, 
diminishing  acidity  of  the  urine.  The  alkalis  and 
alkaline  earths  and  their  carbonates,  with  the 
exception  of  ammonia,  have  both  a  direct  and  a 
remote  influence  ;  for  when  swallowed  they  act  on 
the  stomach,  and  being  absorbed  from  the  intes> 
tinal  canal,  they  are  excreted  by  the  kidneys,  thus 
lessening  the  acidity  of  the  urine.  Ammonia  and 
its  carbonate  are  direct  but  not  remote  antacids ; 
for,  although  they  neutralize  acidity  in  the 
stomach,  they  are  partly  excreted  in  the  form 
of  urea,  and  do  not  diminish  the  acidity  of  the 
urine.  The  acetates,  citrates,  and  tartrates  of 
the  alkalis  and  alkaline  earths,  on  the  other 
hand,  have  no  antacid  effect  in  the  stomach,  but 
undergo  combustion  in  the  blood,  being  converted 
into  carbonates,  in  which  form  thoyare  excreted 
in  the  urine,  and  diminish  its  acidity. 

Uses. — Excessive  acidity  of  the  contents  of 
the  stomach  gives  rise  to  acid  eructations  and 
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heartburn.  It  may  sometimes  depend  on  the 
secretion  of  a  too  acid  juice  by  the  stomach, 
but  probably  is  generally  caused  by  the  forma- 
tion of  acid  from  the  decomposition  of  food 
when  the  process  of  digestion  is  slow  and  im- 
perfect. Antacids  are  given  after  meals  to 
lessen  acidity  in  the  stomach,  and  afford  imme- 
diate relief  to  its  attendant  symptoms.  They 
may  prove  oven  more  efficacious  by  preventing 
acidity  when  given  before  meals  (see  Alkalis). 
If  the  action  of  the  bowels  be  regular,  soda  is 
preferable ;  but  lime  should  be  used  if  they  are 
relaxed,  and  magnesia  if  there  is  a  tendency  to 
constipation.  Remote  antacids  are  given  to 
lessen  the  acidity  and  irritating  qualities  of  the 
urine  in  cystitis  and  gonorrhoea;  and  to  prevent 
the  deposition  of  uric  acid  gravel  or  calculus 
in  gouty  persons.  For  this  purpose  potash  and 
lithia  are  preferable,  as  their  urates  are  more 
soluble  than  those  of  the  other  bases. 

T.  Latjder  Bbunton. 

ANTAGONISM. — This  term  is  employed  to 
express  the  fact  that  the  physiological  action  of 
certain  substances  may  be  affected,  even  to  the 
extent  of  neutralisation,  by  the  presence  in  the 
body,  at  the  same  time,  of  other  substances 
having  an  action  of  an  opposite  character.  It 
is  important  to  distinguish  between  antidotal 
action  and  physiological  antagonism.  By  an 
antidote  is  meant  a  substance  which  so  affects 
the  chemical  or  physical  characters  of  a  poison, 
as  to  prevent  its  having  any  injurious  action  on 
living  animal  tissues.  Thus  acids  and  alkalies 
neutralise  each  other,  so  as  to  form  innocuous 
salts ;  tannin  may  render  tartar-emetic  and 
many  vegetable  alkaloids  insoluble ;  and  the 
hydrated  sesquioxide  of  iron  may  be  used  to 
precipitate  arsenious  acid.  In  these  cases,  the 
action  is  limited  chiefly  to  the  alimentary  canal ; 
and  the  object  of  administering  the  antidote  is 
to  form  insoluble  salts,  or  compounds  'which 
will  be  physiologically  inert.  But  the  physiolo- 
gical antagonism  of  certain  substances  is  pre- 
sumed to  take  place  in  the  blood  or  in  the  tissues. 
When  such  a  substance  as  strychnia,  for  example, 
is  introduced  into  the  alimentary  canal,  it  is 
quickly  absorbed,  and  carried  by  the  blood 
throughout  the  body.  It  does  not,  so  far  as 
observation  has  discovered,  influence  all  the  tis- 
sues ;  but  it  so  affects  the  spinal  cord,  and  pos- 
sibly the  brain,  as  to  give  rise  to  severe  tetanic 
convulsions,  chiefly  of  a  reflex  character.  This 
offectis,  no  doubt,  due  either  to  some  interference 
in  the  nutritional  changes  between  the  blood 
and  the  tissues  composing  the  nerve-centres  ;  or 
to  some  specific  action  of  the  poison  on  the 
nerve-centres  themselves  (see  Affinity).  These 
changes,  which  are  termed  physiological,  and  on 
which  the  normal  action  of  the  nerve-centres 
depends,  are  probably  of  a  molecular  or  chemical 
nature  ;  and  it  is  possible  to  conceive  that  they 
may  be  modified  in  different  ways  by  different 
substances.  Thus  has  arisen  the  idea  of  phy- 
siological antagonism ;  and  experiment  has 
shown  that,  within  certain  limits,  which  will  no 
doubt  vary  in  each  case,  such  an  antagonism  is 
possible.  Antagonism  may  bo  either  local,  affect- 
ing one  organ,  as  is  seen  in  the  opposite  effects 
upon  the  pupil  of  opium  or  morphia  upon  the 


ono  hand,  and  stramonium,  hyoscyamus,  or  bel- 
ladonna upon  the  other;  or  it  may  extend 
apparently  to  more  important  organs  or  groups 
of  organs,  as  in  the  case  of  the  antagonism 
between  strychnia  and  the  hydrate  of  chloral. 
The  most  important  investigations  upon  the 
subject  of  physiological  antagonism  are  the  fol- 
lowing : — 

(1)  Physostigma  and  Atropia,  by  Professor 
Fraser  —  an  inquiry  which  showed  that  the 
fatal  effect  of  three  and  a  half  times  the  mini- 
mum fatal  dose  of  physostigma  may  be  prevented 
by  atropia.  (2)  Atropia  and  Prussic  Acid,  a 
research  by  Preyer  of  Jena — of  a  more  doubtful 
character  as  regards  the  point  to  be  proved,  bu! 
still  sufficient  to  show  that,  within  certain  limits 
not  yet  indicated,  it  is  possible  to  prevent  the 
fatal  action  of  prussic  acid  by  atropia.  (3)  Atropia 
and  Muscarin  (the  active  principle  of  Agaricus 
muscarius) : — which  were  found  by  Schmiedeberg 
and  Koppe  to  have  entirely  antagonistic  actions 
on  the  ganglia  of  the  heart — muscarin  exciting  the 
intra-cardiac  inhibitory  centres,  and  stopping  the 
heart  in  diastole,  while  atropia  has  the  contrary 
effect.  (4)  Chloral  and  Strychnia, — an  anta- 
gonism first  pointed  out  by  Oscar  Liebreich,  who 
showed  that  minute  doses  of  strychnia  might  so 
rouse  an  animal  from  the  effects  of  an  overdose 
of  chloral  as  even  to  save  its  life.  And  (5) 
Strychnia  and  Chloral — with  respect  to  which 
Hughes  Bennett  demonstrated  the  converse  of 
the  last-mentioned  observation,  namely,  that  in 
the  rabbit  a  fatal  dose  of  strychnia  might  be 
so  antagonised  by  a  dose  of  chloral  as  to  6ave 
life. 

Conclusions.  —  It  has  unfortunately  to  be 
admitted  that  the  practical  results  of  the  pre- 
ceding researches  have  not  been  very  encouraging. 
In  all  of  these  investigations  it  was  quite  ap- 
parent that  the  limits  of  physiological  antagonism 
were  very  narrow.  Three  elements  affect  the 
chances  of  success  in  the  way  of  saving  life  : — 
(1)  the  age  and  strength  of  the  animal ;  (2)  the 
amount  of  the  doses  of  the  two  active  substances 
— so  that  if  either  the  one  or  the  other  active 
substance  be  given  slightly  in  excess,  death  will 
probably  take  place ;  and  (3)  the  time  between 
the  administration  of  the  two  active  substances. 
If  the  stronger  be  introduced  first,  and  be 
allowed  to  manifest  distinctly  its  physiological 
action,  it  is  almost  impossible  to  counteract  this 
by  that  of  another  substance  ;  but  if  the  two 
substances  be  introduced  simultaneously,  or 
if  the  supposed  antagonist  to  the  more  active 
substance  be  introduced  first,  the  chances  of 
success  are  much  greater.  It  is  apparent,  there- 
fore, that  the  facts  relating  to  physiological  anta- 
gonism at  present  known  in  science  do  not 
hold  out  much  hope  of  good  results  from  their 
application  in  practice ;  but  still  the  physiolo- 
gical facts  are  so  definite  as  to  indicate  a  precise 
mode  of  treatment.  For  example,  no  one  ac- 
quainted with  the  investigations  mentioned 
above  would  hesitate  in  attempting  to  relieve 
the  tetanic  spasms  of  a  case  or  poisoning  by 
strychnia  by  repeated  doses  of  hydrate  of 
chloral,  or  by  the  administration  of  chloroform. 
A  practical  result  of  such  researches  is  that 
the  principle  of  physiological  antagonism  may 
serve  as  a  guide  to  the  application  of  re- 
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medies  in  disease.  Thus  excessive  secretion, 
say  from  mucous  membranes  or  from  sali- 
vary glands,  may  be  modified  or  arrested  by 
the  use  of  sulphate  of  atropia,  a  striking  ex- 
perimental demonstration  of  which  may  be  seen 
in  the  antagonism  between  bromal  hydrate  and 
sulphate  of  atropia  in  the  rabbit. 

John  G.  McKendbick. 

ANTEFLEXION". — A  bending  forwards  of 
any  organ.  The  term  is  specially  used  in  rela- 
tion to  the  uterus,  when  this  organ  is  bent  for- 
wards at  the  line  of  junction  of  its  body  and 
cervix.    See  Womb,  Diseases  of. 

ANTE  VERSION. —  A  displacement  for- 
wards of  any  organ.  The  term  is  particularly 
applied  to  a  change  of  position  of  the  uterus, 
in  which  this  organ  is  bodily  displaced  in  the 
pelvic  cavity,  so  that  the  fundus  is  directed 
against  the  bladder,  and  the  cervix  towards  the 
sacrum.    See  Womb,  Diseases  of. 

ANTHELMINTICS  (<xj/t!,  against,  and 
fKfiti's,  a  worm). — Definition. —  Medicines  which 
kill  or  expel  intestinal  worms. 

Enumeration. — The  principal  anthelmintics 
are : — Oil  of  Male  Fern  ;  Kamala  ;  Kousso  ;  Oil 
of  Turpentine  ;  Pomegranate  Root ;  Worm-seed 
and  its  active  principle,  Santonin  ;  Areca  ;  Mu- 
cuna ;  Rue  ;  and  drastic  purgatives.  As  purga- 
tives only  expel  the  worms,  they  are  termed 
Vermifuges ;  while  the  other  anthelmintics  which 
kill  the  worms  are  called  Vermicides. 

Action. — The  oil  of  male  fern,  kamala,  kousso, 
oil  of  turpentine,  and  bark  of  pomegranate  root, 
act  as  poisons  to  tape- worms  ;  worm-seed  and 
santonin  ki  11  round- worms,and  also  thread- worms. 
Castor  oil,  jalap,  scammony,  and  other  purgatives 
do  not  kill  the  worms,  but  dislodge  and  expel 
them,  by  the  increased  peristaltic  action  which 
they  occasion. 

Uses. — Drastic  purgatives  may  be  used  for 
worms  of  any  sort;  areca  for  both  tape-  and  round- 
worms ;  and  the  other  agents  for  the  worms  on 
which  they  severally  act  as  poisons.  Vermicides 
are  generally  given  after  the  patient  has  fasted 
for  several  hours,  in  order  that,  the  intestines 
being  empty,  the  drugs  may  act  more  readily 
on  the  worms.  A  purgative  is  usually  given 
some  hours  afterwards,  in  order  to  expel  the 
dead  worms.  As  thread-worms  chiefly  inhabit 
the  rectum,  they  are  most  effectually  killed  by 
enemata,  which  may  consist  of  a  strong  infusion 
of  quassia  ;  salt  and  water  ;  vinegar  and  water  ; 
solution  of  sulphate,  or  of  porchloride  of  iron  ; 
oil  of  turpentine  ;  castor  oil ;  decoction  of  aloes  ; 
or  infusion  of  senna.  As  abundance  of  mucus  in 
the  intestines  forms  a  convenient  nidus  for  the 
growth  of  worms,  anything  that  diminishes  this 
i  tends  to  prevent  their  occurrence;  and  for  this 
purpose  preparations  of  iron  and  bitter  tonics 
are  useful.  T.  Lauder  Brunton. 

ANTHRAX  (&vOpa£,  a  coal). — A  synonym 
for  carbuncle,  and  for  malignant  pustule.  See 
Caruuncle  ;  and  Pustule,  Malignant. 

ANTIDOTE  (&kt1,  against,  and  MSc^i, 
I  give.) — Definition.  —  An  antidote  is  any 
remedy  which,  by  its  physical  or  its  chemical 
affect  upon  a  poison,  or  in  both  ways,  is  capable  of 
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preventing  or  counteracting  the  physiological 
effects  of  that  substance.  (See  Antagonism.) 
Sometimes,  however,  the  term  is  used  in  a  more 
comprehensive  sense,  so  as  to  include  the  gene- 
ral treatment  of  a  person  affected  by  a  particular 
poison.  Thus,  in  poisoning  by  opium,  the  use 
of  the  stomach-pump,  enforced  exertion,  chafing 
the  limbs,  and  artificial  respiration  may  be  in- 
cluded in  the  general  antidotal  treatment. 

Modes  of  Action,  and  Application. — Most 
antidotal  substances  form  with  the  poison  insol- 
uble or  innocuous  compounds.  Without  at- 
tempting to  give  a  complete  list,  the  following 
are  examples  of  the  more  common  poisons  and 
their  respective  antidotes: — (1)  Arsenious  acid: 
hydrated  peroxide  of  iron,  or  light  magnesia; 
(2)  hydrocyanic  acid:  newly  precipitated  oxide 
of  iron  with  an  alkaline  carbonate;  (3)  oxalic 
acid:  chalk,  common  whiting,  or  magnesia  sus- 
pended in  water;  (4)  tartar  emetic:  tannin, 
catechu,  or  other  vegetable  astringents ;  (5)  ace- 
tate of  lead :  sulphate  of  magnesia,  or  the  phos- 
phates of  soda  and  magnesia  ;  (6)  caustic  potash  : 
dilute  acetic  acid,  fixed  oils,  lemon  juice  ;  (7) 
corrosive  sublimate  :  albumen,  white  of  egg,  flour, 
or  milk ;  (8)  mineral  acids :  chalk,  common 
whiting,  plaster  from  the  walls  or  ceiling,  or 
carbonate  of  magnesia;  (9)  chloride  of  zinc: 
albumen,  milk,  or  carbonate  of  soda. 

Vegetable  poisons  cannot  thus  be  counter- 
acted. If  they  have  been  taken  in  the  form 
of  seeds,  leaves,  or  roots,  the  proper  course 
is  to  remove  them  from  the  stomach  or  bowels 
as  soon  as  possible  by  emetics  and  purgatives, 
and  at  the  same  time  to  sustain  the  flagging 
strength  of  the  patient  by  the  administration 
of  stimulants.  On  the  other  hand,  if  the  alka- 
loid has  been  taken,  it  is  so  soon  absorbed 
that  emetics  and  purgatives  are  of  little  avail, 
or  may  even  be  injurious.  In  these  circum- 
stances we  must  rely  on  the  administration 
of  the  physiological  antagonist  of  the  poison 
(such  as  chloral  hydrate  in  the  case  of  strychnia- 
poisoning),  and  on  supporting  the  strength  of 
the  patient.  The  following  are  the  best  antidotes 
to  the  vegetable  poisons  most  frequently  met 
with: — (1)  aconite  root:  emetic  of  sulphate  of 
zinc  and  stimulants ;  (2)  belladonna  leaves  or 
root :  emetic  of  sulphate  of  zinc,  ammonia, 
stimulants,  and  after  some  time  an  active  pur- 
gative; (3)  digitalis :  emetics,  stimulants,  and  the 
maintenance  of  the  recumbent  position ;  (4)  hyos- 
cyamus  leaves:  emetics  and  stimulants ;  (5)  hydro- 
chlorate  or  meconate  of  morphia,  or  any  of  the 
preparations  of  opium :  emetic  of  sulphate  of  zinc, 
external  stimulation  by  warmth,  turpentine  or 
camphor  liniments,  enforced  exertion,  artificial 
respiration,  and  small  repeated  doses  of  sulphate 
of  atropia  ;  (6)  chloral-hydrate:  the  same  as  for 
opium ;  (7)  strychnia  or  nux  vomica:  animal 
charcoal  suspended  in  water,  repeated  large 
doses  of  chloral-hydrate,  or  chloroform.  Set 
Poisons.  John  G.  M'Kendrick. 

ANTIMONY,  Poisoning  by.  SeeTARTAB 
Emetic,  Poisoning  by. 

ANTIPERIODICS.  —  Definition.— Medi- 
cines which  prevent  or  relieve  the  paroxysms 
of  certain  diseases  which  exhibit  a  periodio 
character. 
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Enumeration. — The  chief  antiperiodics  are  : 
— Cinchona-bark  and  its  alkaloids — Quinine, 
Cinchonine,  Quinidine,  and  Cinchonidine ;  Be- 
beera-bark  and  its  active  principle,  Beboerin ; 
Salicin,  Salicylic  Acid  and  its  salts  ;  Eucalyptus 
globulus ;  and  Arsenic. 

Action.  — The  mode  of  action  of  antiperiodics 
is  at  present  unknown. 

Uses. — Cinchona,  and  still  more  quinine,  is 
almost  a  specific  in  the  treatment  of  intermit- 
tent fevers,  periodic  head-aches,  neuralgias,  and 
other  affections  caused  by  malaria.  Though 
less  certain  in  its  action  than  in  intermittent 
fevers,  quinine  is  also  the  best  remedy  in  the 
remittent  fevers  of  the  tropics,  in  which,  however, 
it  must  be  given  in  very  large  doses.  The  other 
alkaloids  of  cinchona  have  a  similar  action  to 
that  of  quinine,  but  they  are  not  so  powerful. 
Bebeerin  is  only  about  one-third  as  powerful, 
and  is  by  no  means  so  certain ;  and  the  same 
remark  applies  to  the  other  remedies  enumerated. 
In  some  cases  of  ague  and  other  intermittent 
affections  arsenic  proves  successful  when  qui- 
nine fails.  Emetics  and  purgatives  are  useful 
auxiliaries  to  quinine  in  the  treatment  of  ague, 
and  are  employed  alone  for  the  cure  of  this 
disease  in  some  parts  of  the  world  where  quinine 
is  not  available. 

T.  Lauder  Brunton. 

ANTIPHLOGISTIC  (dvr\,  against,  and 
(p\eyo),  I  burn). — A  term  for  any  method  of 
treatment  that  is  intended  to  counteract  inflam- 
mation and  its  accompanying  constitutional 
disturbance. 

ANTIPYBETICS  (avrl,  against,  and 
iruperby,  a  fever). — Definition.  —  Medicines 
which  reduce  the  temperature  in  fever. 

Enumeration. — The  principal  agents  used  as 
antipyretics  are — Cold  Baths,  Cold  Applications, 
Ice  ;  Diaphoretics  ;  Alcohol ;  Chloral ;  Quinine ; 
Salicylic  Acid  and  its  salts ;  Eucalyptol ;  Essen- 
tial Oils ;  Aconite  ;  Digitalis  ;  Veratria ;  Pur- 
gatives ;  and  Venesection. 

Action. — The  temperature  of  the  body  may 
be  reduced,  either  by  increasing  the  abstraction 
of  heat,  or  by  lessening  its  production.  The 
direct  application  of  cold,  by  means  of  baths, 
affusion,  or  sponging,  or  by  enveloping  the  body 
in  sheets  wrung  out  of  cold  water,  is  the  most 
powerful  and  rapid  means  of  abstracting  heat. 
But  the  loss  of  heat  which  constantly  occurs, 
even  in  health,  by  evaporation  of  the  sweat,  and 
the  radiation  and  conduction  of  heat  from  the 
skin,  may  be  increased  by  the  use  of  diapho- 
retics, such  as  salts  of  potash,  preparations  of 
intimony,  or  acetate  of  ammonia;  or  by  such 
medicines  as  dilate  the  cutaneous  vessels,  so  as 
to  allow  the  heated  blood  to  circulate  freely 
through  them,  and  to  become  cooled  by  the  ex- 
ternal media  surrounding  the  skin.  Alcohol,  in 
the  form  either  of  wine  or  spirits,  and  chloral, 
have  an  action  of  this  sort,  though  alcohol  also 
influences  the  production  of  heat.  Alcohol, 
quinine,  salicylic  acid  and  its  salts,  eucalyptol, 
and  essential  oils  lessen  the  production  of  heat 
within  the  body,  probably  by  diminishing  oxida- 
tion of  the  tissues.  (See  Alcohol.)  Aconite, 
digitalis,  and  veratria  reduce  the  temporature, 


but  their  mode  of  action  is  not  precisely  ascer- 
tained. 

Uses. — Antipyretics  act  much  more  powerfully 
in  reducing  the  temperature  of  the  body  in  fever 
than  they  do  in  health.  They  may  be  used 
when  the  temperature  has  risen  either  from  ex- 
posure to  a  high  external  temperature,  as  in 
thermal  fever ;  in  consequence  of  inflammation, 
as  in  pneumonia,  or  pericarditis ;  or  in  specific 
fevers,  as  acute  rheumatism,  typhus,  and  scarla- 
tina. The  most  rapid  and  powerful  antipyretic 
remedies  are  cold  baths  ;  next  probably  come 
large  doses  of  salicylic  acid  and  quinine.  The 
latter  seems  to  act  very  efficiently  in  thermic 
fever  "when  injected  subcutaneously. 

T.  Laudeu  Brunton. 

ANTISEPTICS. — An.tiputre8cen.ts  (ayrl, 
against,  and  arrnriitbs,  putrefying). 

Definition.  — An  antiseptic  is  a  substance 
which  prevents  or  retards  putrefaction,  that 
is,  the  decomposition  of  animal  or  vegetable 
bodies  accompanied  by  the  evolution  of  offensive 
gases.  The  putrefactive  change  occurs  only  in 
dead  matter,  and  requires  the  presence  of  water, 
heat,  and  a  ferment.  That  there  is  no  putrefac- 
tion in  the  absence  of  water  is  obvious,  for  bodies, 
such  as  albumin  and  blood,  which  in  the  moist 
state  are  highly  susceptible  of  putrefaction,  may 
be  kept  for  an  indefinite  time  without  change 
if  they  be  perfectly  dry.  Heat  also  has  an  im- 
portant influence  on  putrefaction.  At  very  low 
temperatures  the  putrefactive  change  ceases, 
while  elevated  temperatures,  such  as  prevail  in 
tropical  climates,  are  favourable  to  it.  An  addi- 
tional element  besides  heat  and  moisture  is,  how- 
ever, required,  and  the  opinion  generally  accepted 
at  present  is,  that  this  consists  of  minute  vital 
organisms,  which  in  some  way  excite  putrefac- 
tive decomposition. 

Mode  of  Action. — The  substances  used  as 
antiseptics  act  either  directly  on  the  bodies  in 
which  putrefaction  is  occurring  or  might  occur, 
forming  with  them  combinations  that  are  not 
susceptible  of  the  decomposing  action  of  a  fer- 
ment ;  or  they  act  indirectly,  by  destroying  the 
vitality  or  otherwise  preventing  the  develop- 
ment and  propagation  of  the  organisms  of  which 
the  ferment  is  composed.  In  this  respect  anti- 
septics are  distinguished  from  disinfectants,  the 
action  of  the  latter  being  directed  only  towards 
the  exciting  causes  and  offensive  or  deleterious 
products  of  a  class  of  changes  which  are  them- 
selves more  comprehensive  than  those  implied  by 
the  term  putrefaction. 

Enumeration. — There  are  numerous  chemical 
agents  possessing  antiseptic  properties,  the  chief 
of  these  including  Chlorine,  Sulphurous  Acid, 
Nitric  Oxide,  and  Peroxide  of  Nitrogen,  as  gases  ; 
Carbolic  Acid,  Creasoto,  Benzol,  Sulphites  and 
Hyposulphites,  and  the  Hypochlorites,  which 
emit  vapours  at  common  temperatures  ;  Chromic, 
Boric,  Tannic,  and  Salicylic  acids,  Permanganate 
of  Potash,  Sulphocarbolates,  Chlorate  of  Potash, 
Ohlorido  of  Zinc,  and  Charcoal,  from  which  no 
vapour  is  omitted. 

Uses. — 1.  In  therapeutic  practice  antiseptics 
are  chiefly  employed  in  the  treatment  of  surgical 
operations  and  open  wounds,  to  prevent  the  occur- 
rence of  putrefactive  decomposition.  Those  antisep- 
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tics  are  best  suited  for  this  purpose  which,  acting 
efficiently  on  the  ferment,  have  little  action,  and 
no  injurious  effect,  on  the  parts  in  which  the 
healing  process  is  going  on.  Gases,  except  in 
solution,  cannot  be  readily  used,  as  it  would  be 
necessary  to  enclose  the  substance  to  be  preserved 
in  an  air-tight  vessel  containing  the  gas.  The 
volatile  antiseptics  which  slowly  emit  a  vapour 
have  been  preferred  to  those  which  emit  no 
vapour,  although  among  the  latter  salicylic  and 
boric  acids,  being  devoid  of  any  irritating  pro- 
perties when  applied  to  inflamed  surfaces,  would 
on  this  account  present  a  marked  advantage. 

Carbolic  acid  has  been  used  with  success,  a 
solution  in  water  containing  one  part  of  the 
crystallised  acid  in  from  forty  to  one  hundred 
parts  of  water  being  applied  as  a  lotion,  and 
also  in  the  form  of  spray,  diffused  through  the 
atmosphere  during  a  surgical  operation  or  the 
dressing  of  a  wound.  The  carbolic  acid  solution 
may  also  be  used  on  lint  or  cotton-wool  for 
covering  the  affected  part.  Antiseptic  gauze  for 
a  similar  purpose  may  be  made  by  adding  one 
part  of  crystallised  carbolic  acid  to  five  parts  of 
common  resin  and  seven  parts  of  paraffin  melted 
together,  and  applying  the  compound  to  coarse 
muslin,  so  as  to  form  a  thin  coating  of  the 
plaster  over  the  gauze,  which,  when  it  has 
hardened,  is  used  for  covering  the  parts  to 
be  protected.  Professor  Lister  has  also  re- 
commended a  boric  acid  dressing  for  rodent 
ulcers,  which  is  composed  of  boric  acid  and 
white  wax,  each  one  part,  paraffin  and  almond 
oil  each  two  parts.  The  boric  acid  and  oil 
are  added  to  the  melted  wax  and  paraffin,  and 
the  whole  stirred  in  a  mortar  until  it  thickens, 
then  set  aside  to  cool  and  harden,  after  which  it 
is  to  be  rubbed  in  the  mortar  until  it  acquires 
the  consistence  of  an  ointment.  This  is  thinly 
spread  on  fine  rag  and  applied  to  the  wound. 
The  oil  separates,  and  is  absorbed  by  lint  or  rag 
placed  over  the  dressing,  while  a  firm  plaster 
remains  attached  to  the  skin,  which  is  easily 
removed  when  necessary.  Salicylic  acid  may  be 
substituted  in  this  dressing  for  the  boric  acid. 
In  some  cases  salicylic  acid  is  applied  alone,  by 
merely  sprinkling  it  in  fine  powder  over  the  part 
affected.  Its  very  slight  solubility  in  water 
presents  an  obstacle  to  its  use  in  solution,  un- 
less something  be  added  to  render  it  more  solu- 
ble ;  and  borax,  which  is  itself  a  good  antiseptic, 
may  be  used  for  that  purpose.  One  drachm  of 
salicylic  acid,  two  drachms  of  borax,  and  half  an 
ounce  of  glycerine,  with  three  ounces  of  water, 
form,  if  aided  with  a  little  heat,  a  clear  solution 
which  may  be  used  as  an  antiseptic  lotion. 

2.  In  medical  practice  antiseptics  are  also  em- 
ployed, either  as  local  applications  or  as  internal 
remedies.  Those  which  are  chiefly  available 
include  creasote,  carbolic  acid,  the  snlphocarbo- 
lates,  sulphurous  acid,  the  sulphites  or  hypo- 
sulphites, chlorine  water,  permanganate  of 
potash,  borax  or  boric  acid,  chlorate  of  potash, 
charcoal,  salicylic  acid,  and  thymol.  They  aro 
principally  used  for  the  prevention  and  treat- 
ment of  infectious  fevers ;  and  in  low  forms  of 
ulceration  of  the  throat. 

3.  In  UBing  antiseptics  for  the  preservation  of 
anatomical  specimens,  a  wider  range  of  chemical 
agents  may  bo  taken,  and  a  selection  mado  of 
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substances  that  would  be  inapplicable  in  the 
treatment  of  the  living  subject.  Arsenious  acid, 
corrosive  sublimate,  or  chloride  of  zinc  in  solution 
are  of  service  for  this  purpose,  and  chromic  acid, 
even  when  diluted  with  from  five  hundred  tc 
one  thousand  parts  of  water,  possesses  the  pro- 
perty of  preserving  animal  matter  from  decom- 
position, as  also  does  a  solution  of  one  part  of 
borax  in  forty  parts  of  water. 

Besides  the  more  powerful  antiseptics  noticed, 
others  of  a  milder  nature,  such  as  common  salt, 
nitre,  and  sugar,  are  used  for  preserving  articles 
of  food ;  while  alcohol  and  glycerine  are  employed 
for  the  preservation  of  animal  and  vegetable  sub- 
stances as  specimens.  T.  Redwood. 

ANTISEPTIC  TREATMENT  is  treat- 
ment directed  against  putrefaction,  or  rather,  as 
now  generally  understood,  against  the  develop- 
ment of  fermentative  organisms. 

1.  In  Stjegebt,  the  employment  of  the  anti- 
septic method  is  based  upon  the  theory  which  attri- 
butes putrefaction  and  its  consequences  to  minute 
organisms  (bacteria,  &c.)  derived  from  without. 

The  treatment  yields  the  most  satisfactory  re- 
sults when  it  is  so  employed  as  to  prevent,  rather 
than  to  attempt  to  correct  putrefaction.  To  ob- 
tain these  results  the  surgeon  must  have  unbroken 
skin  to  operate  upon,  or  the  wound  must  have 
been  so  recently  inflicted  that  there  has  not  been 
time  or  opportunity  for  the  septic  organisms 
to  get  beyond  the  reach  of  the  antiseptic  which 
he  employs.  Hence  there  must  always  be  a  per- 
centage of  failures  in  the  treatment  of  compound 
fractures  and  large  lacerated  and  contused  wounds, 
owing  to  the  amount  of  septic  air  and  dirt  carried 
into  the  recesses  of  the  wounds  between  the  time 
of  the  injury  and  the  commencement  of  the  treat- 
ment. In  the  event  of  putrefaction  occurring  in 
such  a  case,  antiseptic  dressings  should  be  con- 
tinued, but  the  question  of  operative  interference 
must  be  determined  according  to  the  ordinary 
principles  of  surgery.  Putrid  ulcers  and  super- 
ficial wounds  may  certainly  be  rendered  aseptic 
by  suitable  means,  and  so  probably  may  cavities 
laid  open  during  excision  or  amputation ;  but 
the  attempt  to  correct  putrefaction  in  deep  sinuses, 
such  as  those  connected  with  caries  of  vertebrae, 
is  hopeless,  though  by  appropriate  dressings  the 
putrid  emanations  may  be  rendered  less  noxious 
to  the  patient  and  those  about  him. 

The  antiseptics  which  have  been  found  most 
suitable  are  carbolic  acid,  boric  acid,  chloride 
of  zinc,  and  salicylic  acid. 

Carbolic  acid  is  the  antiseptic  most  generally 
useful.  A  solution  of  one  part  to  twenty  ot 
water  is  employed  to  purify  the  skin  of  the  part 
to  be  operated  upon,  tho  sponges,  instruments, 
&c.  A  solution  of  one  part  to  forty  is  used 
for  washing  sponges  during  an  operation,  for 
the  hands  of  the  surgeon  and  assistants,  and 
for  the  changing  of  dressings.  The  volatility  of 
carbolic  acid  renders  it  invaluable  for  dressing 
hollow  wounds  and  abscesses.  It  is  the  activo 
constituent  of  the  ordinary  drossing — antiseptic 
gauze,  which  is  applied  in  eight  layers,  of  size 
proportioned  to  the  expected  quantity  of  dis- 
charge, a  piece  of  reliablo  thin  mackintosh  cloth 
(hat  lining)  being  interposed  beneath  the  outer 
layer  of  gauze ;  this  serves  to  prevent  tho  dis- 
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charge  from  soaking  diroctly  through  the  central 
part  of  the  dressing,  thereby  washing  out  the 
stored  up  acid,  and  allowing  the  direct  access  of 
putrefactive  organisms  to  the  cavity.  Disastrous 
consequences  have  followed  from  a  defect  in  the 
mackintosh.  A  small  portion  of  gauzo  wrung 
out  of  the  one-to-forty  carbolic  acid  solution  is 
applied  over  the  wound  before  the  ordinary 
eight-foil  dressing,  so  as  to  prevent  possible 
mischi  jf  from  putrefactive  organisms  accident- 
ally adherent  to  the  inner  layer  of  the  gauze, 
which  might  not  otherwise  be  destroyed,  owing 
to  the  slight  volatility,  at  the  ordinary  tempera- 
ture of  the  atmosphere,  of  the  acid  stored  in  the 
gauze.  The  gauze  is  also  useful,  on  account  of 
its  antiseptic  properties,  as  a  bandage  in  retrac- 
tion of  the  soft  parts  in  stumps,  and  in  any  case 
in  which  free  discharge  is  expected. 

In  addition  to  other  measures,  there  must  be  an 
antiseptic  atmosphere  provided,  so  that  the  air 
which  gains  access  to  the  wound  or  abscess  may 
be  innocuous.  This  is  secured  by  means  of  a 
spray  of  one-to-forty  carbolic  acid  solution,  for 
the  production  of  which  Lister's  portable  steam 
apparatus  may  be  used.  "When  the  spray  is 
suspended  during  an  operation  or  the  changing 
of  a  dressing,  the  wound  is  covered  with  a  piece 
of  sound  calico  moistened  with  the  same  solution. 
Of  course  superficial  sores  and  wounds  require 
neither  spray  nor  guard. 

Cicatrisation  is  promoted  by  interposing 
between  the  healing  parts  and  the  antiseptic 
agent  an  impervious,  unirritating  protective 
layer,  composed  of  thin  oil-silk  varnished  with 
copal  and  then  coated  with  a  layer  of  dextrine, 
which  allows  the  oil-silk  to  be  uniformly  wetted 
by  the  antiseptic  solution  into  which  it  is  dipped 
at  the  moment  of  application.  The  antiseptic 
dressing  proper  must  extend  a  considerable  dis- 
tance beyond  the  protective  layer,  so  as  to  prevent 
the  access  of  putrefactive  organisms  beneath  it. 

Lint  soaked  in  a  one-to-ten  solution  of  car- 
bolic acid  in  olive  oil  is  used  as  a  dressing  for 
abscesses  near  the  anus,  and  occasionally  as  a 
stuffing  for  cavities.  A  one-to-twenty  oily  solu- 
tion is  smearod  upon  urethral  instruments  to  pre- 
vent putridity  of  urine  and  its  consequent  evils.1 
Boric  acid  is  a  powerful  antiseptic,  but  its 
non-volatility  prevents  its  being  used  for  the 
dressing  of  hollow  wounds  and  in  the  form  of 
spray.  It  is  bland  and  unirritating  as  compared 
with  carbolic  acid,  and  is  therefore  particularly 
serviceable  as  a  dressing  for  superficial  wounds 
and  sores.  It  is  employed  in  the  form  of  a  satu- 
rated watery  solution ;  as  an  ointment,  in  the 
proportion  of  one  to  six;  and  as  boric  lint,  which 
contains  about  half  its  weight  of  the  acid. 

Chloride  of  zinc  has  the  remarkable  property 
of  producing  such  an  effect  upon  the  tissues  of  a 
recent  wound,  that  when  applied  once  as  a  watery 
solution  of  about  forty  grains  to  the  ounce,  the 
cut  surface,  though  not  presenting  any  visible 
slough,  is  rendered  incapable  of  putrefaction  for 
two  or  three  days,  even  when  exposed  to  the 

1  Cystitis,  thus  complicated  with  putridity  of  the  urino, 
due  to  Infection  by  cntheters,  may  often  be  benefited  by 
washing  out  tho  bladder  with  solution  of  boric  acid. 
This  complication  of  conrso  never  arises  when  the  instru- 
ments hnve  been  carbolised  from  the  commencement  of 
the  treatment. 
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influence  of  septic  material.  The  patient  is  thus 
tided  over  the  dangerous  period  preceding  sup- 
puration, during  which  the  divided  tissues  are 
most  prone  to  inflammation  and  the  absorption 
of  septic  products.  Hence  this  agent,  though 
not  adapted  for  general  use,  is  of  the  highest 
value  when  it  is  impossible  to  exclude  septic 
organisms  in  the  after-treatment,  as,  for  ex- 
ample, after  the  removal  of  tumours  of  the  jaws, 
in  operations  about  the  anus,  and  in  ampu- 
tations or  excisions  in  parts  affected  with  putrid 
sinuses,  which  should  first  be  scraped  out  with 
the  sharp  spoon. 

Sometimes  a  peculiar,  disagreeable  odour  is 
observed  on  removing  an  antiseptic  gauze  dress- 
ing which  has  been  applied  for  several  days, 
especially  to  regions  which  have  naturally  a 
powerful  odour,  as  the  axilla  or  groin  ;  and  occa- 
sionally the  odorous  material  is  so  irritating  as 
to  produce  actual  eczema  around  the  wound. 
This  seems  to  depend  upon  a  reaction  between 
the  discharge  or  excretion  and  some  ingredient  of 
the  gauze.    Salicylic  acid  has  the  power  of  pre- 
venting this  reaction,  or,  at  any  rate,  of  obviating 
or  remedying  its  bad  effects,  if  a  little  of  the  acid 
is  smeared  upon  the  protective  or  upon  the  inner 
layer  of  gauze.   Salicylic  acid  has  been  introduced 
as  an  independent  dressing  by  Prof.  Thiersch, 
but  has  been  found  by  Prof.  Lister  to  be  inferior 
to  carbolic  acid  for  the  destruction  of  bacteria, 
though  very  efficient  in  preventing  fermentations. 
Chloral,  thymol,  and  Eucalyptol  are  used  as  anti- 
septics. Mr.  Lister  recommends  gauze  containing 
oil  of  Eucalyptus  when  symptoms  of  poisoning 
follow  the  use  of  the  ordinary  gauze  dressing. 

Prepared  antiseptic  catgut  is  employed  for 
arresting  arterial  haemorrhage. 

Chassaignac's  drainage-tubing  is  introduced  to 
prevent  tension  after  the  opening  of  an  abscess, 
or  after  the  application  of  antiseptics  to  the  raw 
surface  of  a  hollow  wound. 

Carbolised  silk  sutures  are  used,  as  they  are 
not  liable  to  catch  in  the  dressings. 

2.  In  Medicine,  antiseptic  treatment  is  based 
on  the  hypothesis  that  infectious  and  contagious 
diseases  are  caused  by  the  presence  and  multipli- 
cation in  the  human  organism  of  minute  para- 
sites, termed  mierozymes,  microphytes,  micro- 
cocci, &c.  On  this  assumption,  special  remedies 
are  administered  for  the  purpose  of  destroying 
these  minute  organisms,  or  of  rendering  the 
blood  and  other  tissues  incapable  of  sustaining 
them.  The  treatment  further  aims  at  preventing 
the  spread  of  these  diseases  by  the  prophylactic 
administration  of  antiseptic  remedies  to  persons 
who  are  compelled  to  remain  in  infected  places. 

At  present  a  definite  relation  would  seem  to 
have  been  made  out  between  specific  microphytes 
and  cow-pox,  sheep-pox,  splenic  fever,  and  re- 
lapsing fever  respectively;  whilst  a  similar  con- 
nection has  been  so  far  supported  by  observations 
in  the  case  of  measles,  scarlatina,  diphtheria, 
enteric  fever,  and  erysipelas  ;  but  much  remains 
to  be  done  before  the  true  relation  between 
microphytes  and  infectious  diseases  can  be  esta- 
blished. Seeing  that  antiseptic  therapeutics 
depends  on  an  unestablished  jetiology,  it  cannot 
be  expected  to  be  in  a  very  advanced  condition  , 
accordingly  there  is  at  present  but  little  that  is 
settled  or  satisfactory  to  be  said.    The  sulphites 
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and  hyposulphites,  introduced  by  Professor  Polli 
in  1867,  have  been  freely  given  in  zymotic  diseases 
in  twenty-grain  doses  every  three  or  four  hours, 
and  with  apparently  good  effect. 

Carbolic  acid  is  also  said  to  have  been  success- 
fully used  in  diphtheria  and  in  intermittent  and 
eruptive  fevers,  in  doses  of  from  one  to  five 
minims  or  more. 

The  sulphocarbolates,  introduced  by  Dr.  San- 
som  in  1867,  have  been  used  with  success  in 
many  diseases.  They  produce  very  little  phy- 
siological effect,  and  seem  to  deserve  increased 
attention.  Dr.  Brakenridge  believed  that  he 
found  sulphocarbolate  of  soda  remarkably  bene- 
ficial in  an  epidemic  of  scarlatina  in  1875. 
Patients  under  ten  years  were  given  five  grains, 
and  those  above  that  age  twenty  grains,  every 
two  hours.  Also,  according  to  this  authority, 
the  prophylactic  effect  of  ten-grain  doses  three 
times  a  day  was  very  striking. 

Thymol  and  salicylic  acid  have  also  risen  into 
favour,  owing  to  their  powerful  antiseptic  effects 
being  associated  with  comparative  physiological 
inertness. 

Sarcinous  dyspepsia  is  greatly  relieved  and 
sometimes  cured  by  Kussmaul's  method  of  wash- 
ing out  the  stomach  with  solution  of  perman- 
ganate of  potash,  or  some  other  antiseptic. 

Reference  must  be  made  to  solution  of  per- 
manganate of  potash,  solution  of  carbolic  acid, 
glycerine  of  borax  or  a  preparation  of  boric 
acid  of  the  same  strength,  sulphurous  acid,  and 
chlorate  of  potash,  as  applications  to  the  throat 
in  such  diseases  as  diphtheria  and  scarlatinal 
tonsillitis,  or  in  any  form  of  sloughy  ulceration 
of  this  part.  To  these  may  be  added  a  five- 
grain  solution  of  sulphate  of  quinine. 

John  Bishop. 

ANTISPASMODICS  (avrl,  against,  and 
airda-iia,  a  spasm).—  Definition.  —  Medicines 
which  prevent  or  allay  spasm. 

Enumeration. — Antispasmodics  may  be  ar- 
ranged in  groups  as  follows : — Valerian,  Vale- 
rianic Acid  and  its  salts ;  Musk,  Castor, 
Assafoetida,  Sumbul  and  Galbanum,  Camphor, 
Brominated  Camphor,  Oil  of  Amber  ;  Ammonia 
and  its  Carbonate  ;  Alcohol,  Ether,  Acetic  Ether, 
Chloroform,  Nitrite  of  Amyl ;  Bromide  of  Po- 
tassium, Bromide  of  Ammonium  ;  Conium,  Lobe- 
lia, Opium,  Gelseminum,  Indian  Hemp,  Bella- 
donna, Stramonium ;  and  the  Essential  Oils. 
As  adjuvants  may  be  mentioned — Cold  Baths, 
moderate  Exercise,  Friction,  Heat,  and  Mois- 
ture ;  and  also  Quinine,  Arsenic,  Zinc,  and  Silver. 

Action. — Certain  nerves  and  nerve-centres, 
when  excited,  produce  contraction  of  volun- 
tary or  involuntary  muscular  fibres;  other 
nerves  and  centres  arrest  movements ;  and  by  the 
combined  action  of  these  two  systems  the  motions 
of  the  various  contractile  structures  in  the  body 
are  regulated,  and  subordinated  to  the  require- 
ments of  the  organism  as  a  whole.  Excessive 
contraction  or  spasm  of  ono  part  of  the  body 
may  therefore  ariso  either  from  excessive  action 
of  the  motor,  or  deficient  action  of  the  inhibitory 
centres.  Spasm  may  affect  the  involuntary  mus- 
cular fibres  of  the  intestines — as  in  colic  ;  of  the 
vessels — as  in  some  forms  of  headache,  and  in 
vaso-motor  neuroses  of  the  uterus  and  bladder  : 
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single  voluntary  muscles,  or  groups  of  muscles — 
as  in  various  forms  of  cramp :  or  the  muscular 
system  generally  -  as  in  tetanus,  epilepsy,  and 
hysteria.  Antispasmodics  may  act  by  lessening 
the  irritability  of  motor  centres,  as,  for  example, 
bromide  of  potassium  and  conium  ;  or  by  stimu- 
lating those  portions  of  the  nervous  system  which 
restrain  and  co-ordinate  movements,  as  alcohol 
probably  does.  There  are  no  direct  experiments 
to  show  the  action  of  antispasmodics  on  the  in- 
hibitory centres  ;  but  it  seems  probable  that  they 
have  such  an  action,  although  it  may  not  be  con- 
fined to  these  parts  alone.  Thus  small  doses  of 
alcohol  and  ether,  which  stimulate  the  nervous 
system  generally,  and  usually  increase  motor 
activity,  will  restrain  and  co-ordinate  excessive 
muscular  action,  as  in  colic,  nervous  agitation, 
trembling,  and  hysteria.  It  is  at  present  im- 
possible to  localize  the  part  of  the  nervous 
system  affected  by  valerian,  assafoetida,  and 
other  drugs  of  this  class.  As  spasms  occur  when 
the  nervous  system  is  deficient  in  power,  nervine 
and  general  tonics,  such  as  quinine,  zinc,  and  iron, 
are  often  found  to  be  useful  adjuvants. 

Uses. — In  such  convulsive  diseases  as  epi- 
lepsy, laryngismus  stridulus,  and  infantile  con- 
vulsions, bromide  of  potassium  is  the  most 
powerful  antispasmodic ;  in  hysteria — valerian, 
assafoetida,  and  the  bromides  ;  in  chorea — arse- 
nic, conium,  copper,  and  zinc ;  in  spasmodic 
asthma — lobelia  and  stramonium  ;  in  spasm  of 
the  blood-vessels — nitrite  of  amyl.  In  all 
spasmodic  affections,  cold  baths  or  sponging, 
exposure  to  sunlight,  moderate  exercise,  and  a 
plain  but  nutritious  diet  should  be  employed  ; 
and  late  hours,  a  close  atmosphere,  exhausting 
emotions,  or  excessive  bodily  or  mental  work 
should  be  avoided.         T.  Laudeb  Bbtjnton. 

ANURIA. — Absence  of  urination,  whether 
from  suppression  or  retention  of  urine.  See 
Mictttbition,  Disorders  of. 

ANUS,  Diseases  of. — The  principal  affec- 
tions of  this  part  are  Congenital  Abnormalities ; 
Epithelioma;  Irritable  Sphincter  Ani;  Irritable 
Ulcer;  Prolapsus;  Prurigo;  Tumours  and  Ex- 
crescences. 

1 .  CongenitalAbnormalities  (Atresia)  may  be 
classed  as  follows: — 1.  Imperforate  anus  without 
deficiency  of  the  rectum.  2.  Imperforate  anus,  the 
rectum  being  partially  or  wholly  deficient.  3. 
Anus  opening  into  a  cul-de-sac,  the  rectum  being 
partially  deficient.  4.  Imperforate  anus  in  the 
male,  the  rectum  being  partially  deficient,  and 
communicating  with  the  urethra  or  neck  of  the 
bladder.  5.  Imperforate  anus  in  the  female,  the 
rectum  being  partially  deficient,  and  communi- 
cating with  the  vagina  or  uterus.  6.  Imperforate 
anus,  the  rectum  being  partially  deficient  and 
opening  externally  in  an  abnormal  situation  by  a 
narrow  outlet.  7.  Narrowness  of  the  anus.  These 
imperfections  can  be  remedied,  if  at  all,  only  by 
operation. 

2.  Epithelioma. — The  anus,  like  other  parts, 
where  a  junction  takes  place  between  the  skin 
and  mucous  membrane,  is  liable  to  epithelioma. 
It  is  easily  recognised  by  the  ordinary  characters 
of  the  sore.  Warty  growths  and  flaps  of  skin  at 
this  part  are  subject  to  this  form  of  degenera- 
tion.   The  treatment  applicable  to  this  disease 
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is  to  destroy  or  remove  the  growth  by  caustics 
or  excision. 

3.  Irritable  Sphincter  Ani. — In  this  com- 
plaint the  anus  is  strongly  contracted  and  drawn 
in  by  the  action  of  the  sphincter.  Any  attempt  to 
examine  the  part  produces  spasm,  and  the  finger 
passed  through  it  is  tightly  grasped  as  if  girt  by 
a  cord.  In  cases  of  old  standing  the  muscle  be- 
comes hypertrophied,  and  forms  a  mass  encircling 
the  finger  like  a  thick  unyielding  ring.  This 
state  is  the  source  of  serious  trouble  in  defecation, 
owing  to  the  expulsive  power  of  the  bowel 
being  insufficient  to  overcome  the  impediment 
caused  by  the  muscle  to  the  passage  of  the  faeces. 
Irritability  of  the  sphincter  occurs  generally 
in  hysterical  females,  and  is  relieved  by  mild 
laxatives,  the  local  application  of  an  opiate  or 
belladonna  ointment,  and  the  occasional  passage 
of  a  bougie  coated  with  a  sedative  ointment. 

4.  Irritable  Ulcer. — This  is  a  small  super- 
ficial sore,  situated  just  within  the  circle  of  the 
sphincter,  usually  at  the  back  part,  commonly 
known  as  fissure,  from  its  appearance  in  the  con- 
tracted state  of  the  part.  The  faeces  passing  over 
the  sore  excite  spasm  of  the  muscle,  and  cause  a 
sharp  burning  pain  which  lasts  for  two  or  three 
hours.  The  distress  often  does  not  come  on  till 
an  interval  of  ten  minutes  or  more  has  elapsed 
after  defecation.  The  pain  is  sometimes  so 
acute  that  patients  resist  an  action  of  the  bowels, 
and  allow  them  to  become  costive.  The  irri- 
table ulcer  occurs  usually  in  middle  life,  and 
is  more  frequent  in  women  than  in  men.  It  sel- 
dom gets  well  under  the  influence  of  local  appli- 
cations, but  an  incision  through  the  centre  of  the 
sore  sets  the  muscle  at  rest,  and  allows  the  part 
to  heal.  The  French  surgeons  use  forcible  dila- 
tation, so  as  to  rupture  the  sphincter — a  rough 
mode  of  treatment  not  to  be  commended.  "When 
the  suffering  is  moderate,  a  cure  may  be  at- 
tempted by  giving  a  laxative  to  ensure  soft 
evacuations  ;  by  enjoining  rest  in  the  recumbent 
position,;  and  by  the  application  of  mercurial  oint- 
ment with  morphia,  belladonna,  or  chloroform. 

5.  Prolapsus.    See  Rectum,  Diseases  of. 

6.  Prurigo. — Itching,  though  a  common  symp- 
tom in  disorders  of  the  lower  bowel,  may  occur 
as  a  distinct  affection,  a  neurosis  liable  to  parox- 
ysms. It  is  caused  by  worms  in  the  rectum,  and  by 
congestion  of  the  haemorrhoidal  veins.  Patients 
suffer  more  after  taking  stimulating  drinks  and 
when  heated  in  bed.  The  itching  is  extremely 
teasing  and  annoying,  especially  at  night,  keep- 
ing the  sufferer  awake  for  hours.  Friction  ag- 
gravates the  mischief,  excoriates  the  skin  at  the 
margin  of  the  anus,  and  causes  it  to  become  dry, 
harsh,  and  leathery.  As  regards  treatment, 
stimulants  and  condiments  are  to  be  avoided. 
The  bowels  should  be  regulated,  and  the  part 
should  be  washed  with  soap  and  water  after 
each  evacuation.  Every  effort  should  be  made 
to  avoid  friction.  A  piece  of  cotton  wool 
soaked  in  oxide  of  zinc  lotion  should  be  kept 
applied  to  the  anus,  or  the  part  may  be 
smeared  with  some  mercurial  ointment,  such  as 
the  dilute  citrine,  or  one  containing  the  grey 
oxide  of  mercury.  Lotions  of  carbonate  of  bis- 
muth and  glycerine,  of  borax  and  morphia,  or  of 
carbolic  acid,  are  often  efficacious.  In  weak 
pnrsons  quinine  and  arsenic  help  the  cure. 


7.  Tumours  and  Excrescences. — Besides 
the  flaps  and  folds  of  integument  consequent  cn 
external  piles,  tumours  of  a  fibrous  texture  some- 
times form  in  the  sub-cutaneous  areolar  tissue, 
which  as  they  increase  become  pedunculated. 
They  are  usually  small  in  size,  lobulated,  and 
have  a  firm  feel.  These  growths  may  be  easily 
and  safely  removed  by  excision.  Warts  are 
liable  to  be  developed  around  the  anus,  and 
sometimes  grow  so  abundantly  as  to  constitute  a 
large  cauliflower-looking  excrescence.  They  then 
form  projecting  processes  of  various  sizes,  densely 
grouped  together,  with  their  summits  isolated, 
expanded,  and  elevated  on  narrow  peduncles. 
They  give  rise  to  a  thin  offensive  discharge. 
They  originate  in  want  of  cleanliness.  In  some 
persons  there  is  so  strong  a  disposition  to  the 
formation  of  warts  that  it  is  difficult  to  prevent 
their  growth.  IS  few  in  number  and  small  in 
size,  they  may  be  destroyed  with  strong  eschar- 
otics.  They  usually  require,  however,  to  be 
removed  by  excision,  the  quickest  and  most 
effectual  mode  of  treatment.  Astringent  lotions 
must  afterwards  be  used  to  prevent  the  reproduc- 
tion of  the  warts.  Flattened  growths  from  the 
skin,  commonly  called  mucous  tubercles,  a  secon- 
dary result  of  syphilis,  are  liable  to  occur  around 
the  anus.  They  yield  readily  to  the  local  appli- 
cation of  mercury  and  specific  general  treatment. 

T.  B.  Ctthuks. 

ANXIETAS. — Anxiety  or  distress,  whether 
subjectively  felt,  or  expressed  in  the  features, 
attitude,  or  general  behaviour.  The  term  is 
also  specially  associated  with  a  peculiar  sensa- 
tion experienced  in  the  region  of  the  heart.  See 
Pb;ecobdiai,  Anxiety. 

AORTA,  Diseases  of. — The  diseases  to  which 
the  aorta  is  liable  may  be  thus  considered : — 
1.  Aortitis,  Acute  and  Chronic ;  2.  Atheroma ; 
3.  Primary  Fatty  Degeneration;  4.  Primary 
Calcification ;  5.  Coarctation ;  6.  Simple  Dila- 
tation ;  and  7.  Aneurism. 

1.  Aortitis. — Acute  aortitis  is  exceedingly 
rare.  It  may  result  from  the  direct  irritation  of 
an  atheromatous  aorta  by  a  thrombus  or  an 
embolus,  in  persons  of  gouty  diathesis ;  but 
has  never  been  observed  as  an  extension  of  acute 
endocarditis.  The  morbid  changes  consist  in 
hyperaemia,  with  thickening  and  softening  of  the 
coats  of  the  vessel,  and  deposit  of  fibrin  upon 
its  internal  surface.  The  ascending  portion  of 
the  arch  is  the  part  most  frequently  affected. 
The  symptoms  are  acute  substernal  pain  with 
oppression,  palpitation,  quick  and  feeble  pulse, 
and  elevated  temperature.  With  these  symptoms 
may  be  associated  a  harsh  systolic  murmur, 
originating  at  the  seat  of  inflammation,  and 
transmitted  to  a  distant  point  of  the  aorta. 

Sub-acute  and  Chronic  Aortitis. — These  are 
the  usual  forms  of  inflammation  of  the  aorta.  The 
disease  may  be  general,  arising  from  a  blood- 
dyscrasia  such  as  gout,  from  pyaemia,  or  from 
the  various  septic  agents ;  but  it  is  usually 
limited  to  a  definite  portion  of  the  vascular  sur- 
face, being  the  result  of  local  irritation. 

^Etiology. — Excessive  and  continued  strain  of 
the  vascular  walls  is,  according  to  its  degree,  the 
most  frequent  cause  of  sub-acute  and  chronic  aor- 
titis.   Hence,  the  portion  of  the  arterial  system 
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■most  directly  affected  by  the  impulse  of  the  left 
ventricle,  namely,  the  arch  of  the  aorta,  is  that  in 
which  inflammatory  irritation  is  first,  and  often 
•exclusively,  exhibited.  Labour  of  any  kind  re- 
quiring great  and  repeated  muscular  effort  whilst 
the  breath  is  held,  must  necessarily  subject  the 
aorta  to  extreme  tension,  partly  through  the  ob- 
struction arising  from  the  pressure  of  the  con- 
tracted muscles  upon  the  subjacent  arteries,  and 
partly  from  the  back-pressure  of  the  distended 
veins.  Hence,  sledgers,  rammers,  ship-porters, 
&c,  are  those  who  most  frequently  suffer  from 
the  effects  of  aortitis.  As  a  necessary  result  of 
such  efforts  the  left  ventricle  soon  becomes  hy- 
pertrophied,  and  the  evils  arising  from  vascular 
tension  are  thereby  proportionately  increased. 
Furthermore,  the  free  use  of  alcoholic  stimulants, 
in  which  such  labourers  habitually  indulge,  con- 
tributes to  the  same  result  by  imparting  irritant 
properties  to  the  blood.  The  British  soldier  has 
been  especially  liable  to  the  evils  above  sketched, 
owing  to  a  vicious  system  of  forced  drill  with  a 
breathing-capacity  diminished  by  faulty  con- 
struction of  his  dress  and  accoutrements.1 

Anatomical  Characters. — Sub-acute  aortitis 
occurs  in  disseminated  patches,  and  involves  all 
the  coats  of  the  vessel.  These  are  infiltrated  with 
exudation-cells  at  an  early  period ;  become  soft  and 
tumid,  assuming  a  bluish-white  tint;  and,  owing 
to  loss  of  normal  elasticity,  project  outwards, 
thus  causing  unevenness  or  pitting  of  the  internal 
surface.  In  the  aorta  the  inflammation  is 
usually  primary ;  but  exceptionally  it  may  be 
produced  by  the  mechanical  irritation  of  an 
embolus  derived  from  an  inflamed  focus.  In- 
flammatory softening  is  a  frequent  cause  of 
aneurism  at  all  periods  of  life  ;  and  in  the  young 
it  is  the  ordinary  precursor  of  that  disease. 

In  chronic  aortitis,  which  is  the  most  common 
form  of  the  disease,  the  internal  coat  is  alone  in- 
volved. The  outer  portion  of  the  intima  exhibits 
the  result  of  irritation  in  the  abundant  production 
of  new  cells.  These  cells  occupy  the  fusiform 
spaces  between  its  lamellae,  and,  gradually  distend- 
ing them,  ultimately  project  the  internal  and  un- 
affected portion  of  the  tunic  into  the  lumen  of 
the  vessel.  The  prominence  so  caused  is  com- 
paratively solid,  presents  a  faint  bluish  tint,  and 
constitutes  the  condition  described  as  '  fibroid  or 
semi-cartilaginous  thickening.'  The  inflamma- 
tory product  is  prone  to  undergo  fatty  de- 
generation, and  the  consecutive  change  culled 
atheroma. 

2.  Atheroma. — This  morbid  condition  is  most 
common  in  the  first  portion  of  the  aorta. 

Anatomical  Characters.  —  Atheroma  com- 
mences with  inflammatory  overgrowth  by  multi- 
plication of  the  cells  of  the  outer  portion  of  the 
intima,  as  described  in  a  proceding  paragraph. 
The  neoplasts,  from  their  situation,  readily  un- 
dergo fatty  change  and  caseation ;  the  septa  of 
unaltered  tissue  intervening  between  them  soon 
lose  their  vitality  and  are  absorbed ;  and  tho 
disease  thus  spreads,  whilst  it  advances  through 
the  same  agoncy  towards  the  internal  surface 
of  the  vessel.    Examined  microscopically,  atho- 


Also  by  the  constrained  and  fixed  position  in  which 
the  walls  of  tho  chest  are  placed  when  the  shoulders  aro 
forced  backwards,  with  the  view  of  producing  tho  ap- 
pearance of  an  oxpanded  chcHt. — Ed. 
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romatous  matter  is  found  to  consist  of  fat 
granules,  crystals  of  cholesterine,  and  tissue- 
debris.  At  an  early  stage  collections  of  this 
matter  may  undergo  liquefaction,  and,  projecting 
into  the  vessel,  covered  only  by  a  thin  layer  of 
the  unaltered  intima,  constitute  a  so-called  athero- 
matous abscess.  Should  this  establish  a  com- 
munication with  the  artery,  an  atheromatous 
ulcer  will  be  the  result,  and,  consecutively,  a  false 
aneurism. 

In  the  most  advanced  stage  of  atheromatous 
change  many  patches  undergo  calcification  by 
deposit  of  lime-salts  in  the  altered  cells.  The 
calcareous  lamellae  so  formed,  being  concentric 
with  the  vessel,  and  contracting  by  loss  of  their 
liquid  constituents,  may  erode  the  intima  by  their 
sharp  edges.  From  the  injury  thus  inflicted 
aneurism  may  arise,  or  interstitial  thrombosis, 
by  which  the  vessel  may  be  entirely  blocked  and 
gangrene  of  the  extremities  produced.  In  con- 
sequence of  the  foregoing  changes  the  vessel 
loses  its  elasticity  and  becomes  dilated ;  its  in- 
ternal surface  is  mottled  with  yellow  or  fawn- 
coloured  patches  of  various  sizes,  being  also 
rough,  spiculated,  and  fissured;  and  thus  the 
condition  described  by  Virchow  under  the  name 
of  Endarteritis  Chronica  Deformans  is  established. 

The  uric-acid  and  oxalic-acid  diatheses  favour 
these  changes,  not  only  by  stimulating  the  minute 
arteries  to  contract,  and  so  raising  the  blood-pres- 
sure in  the  larger  vessels,  but  likewise  by  fur- 
nishing material  for  cretification.  The  subjects 
of  constitutional  syphilis  are  liable  to  '  ulcerated 
steatomatous'  (atheromatous)  changes  of  the 
intima. 

3.  Primary  Fatty  Degeneration. — Virchow 
has  described,  under  the  name  of  fatty  erosion,  a 
form  of  fatty  degeneration  of  the  cells  of  the 
internal  coat,  unpreceded  by  inflammation,  com- 
mencing on  the  free  surface,  and  gradually  ex- 
tending outwards.  The  internal  surface  of  the 
vessel  is  marbled  with  minute  yellow  dots,  which 
are  groups  of  fatty  cells ;  these  undergo  lique- 
faction ;  and  disintegration  of  the  internal  coat, 
followed  by  aneurism,  is  the  usual  result. 

4.  Primary  Calcification. — Exceptionally,  in 
the  distant  portions  of  the  aorta  the  muscular 
fibre-cells  of  the  middle  coat  are  liable  to  calcifi- 
cation, as  a  remote  result  of  endarteritis.  Owing 
to  the  transverse  arrangement  of  the  calcified  cells, 
Assuring  of  the  middle  coat  under  the  pressure 
of  the  blood-current,  and  dissecting  aneurism,  are 
ordinary  results  of  this  change.  Finally,  the 
entire  middle  coat,  and  even  all  three_  coats  of 
the  artery,  may  be  infiltrated  with  lime-salts 
as  a  primary  change.  This  is  most  probably 
duo  to  precipitation  of  these  salts  from  the 
congested  vasa  vasorum,  in  consequence  of  the 
escape  of  their  ordinary  solvent,  carbonic  acid. 

5.  Coarctation  or  Stenosis. — This  condition 
may  be  either  congenital  or  acquired. 

Conqenital  stonosis  of  the  aorta  is  most  fre- 
quently located  at  the  point  of  junction  of  the 
ductus  arteriosus,  and  is  of  very  limited  extent; 
in  many  cases  presenting  the  appearance  of  a 
linear  constriction,  or  of  a  perforated  diaphragm. 
In  a  few  examples,  tho  vessel,  at  the  seat  of 
contraction,  has  been  entirely  closod  and  con- 
verted into  a  ligamentous  cord.  On  the  cardiac 
sido  of  the  constriction  the  aorta  is  dilated,  and 
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often  thickened  and  atheromatous,  whilst  on  the 
distal  side  it  is  reduced  in  calibre  as  far  as  the 
junction  of  the  collateral  vessels.  Congenital 
stenosis  of  the  aorta  is  compatible  with  life  of 
moderate  duration.  In  twenty-four  out  of  thirty- 
eight  cases  analysed  by  Dr.  Peacock  the  age  at- 
tained varied  from  twenty-one  to  fifty  years.  The 
dincnosis  of  the  condition  rests  mainly  on  dispro- 
portionate pulsation  of  the  arteries  arising  from 
the  aorta  on  the  cardiac,  as  contrasted  with  those  on 
th6  peripheral  side  of  the  obstruction;  and  on  the 
enlargement  of  the  collateral  vessels,  namely,  the 
transverse  cervical,  internal  mammary,  and  in- 
tercostals.  The  ordinary  consequences  are  ex- 
hibited in  dilated  hypertrophy  of  the  left  ventricle, 
and  inadequacy  of  the  aortic  valves.  Death  usually 
occurs  from  progressive  debility  and  failure  of 
the  left  ventricle ;  from  pulmonary  congestion  ; 
or  from  dissecting  aneurism  of  the  ascending  por- 
tion of  the  arch.  Congenital  stenosis  of  the 
entire  arch  may  result  from  imperfection  of  the 
inter-ventricular  septum  or  patency  of  the  fora- 
men ovale  allowing  the  blood  to  take  an  ex- 
ceptional course. 

In  the  acquired  form,  stenosis  of  the  aorta  at 
any  portion  of  its  course  may  result  from  in- 
flammatory thickening  or  calcareous  change  of 
the  coats  of  the  vessel,  followed  by  thrombosis  ;  or 
it  may  follow  the  natural  cure  of  an  aneurism.  The 
aorta  may  be  much  reduced  in  calibre  without 
being  disproportionately  narrowed.  Such  will 
be  its  condition  in  connection  with  mitral  in- 
adequacy in  early  childhood,  should  the  patient 
survive  a  few  years.  In  such  cases  the  left 
ventricle  will  have  become  dilated  and  hyper- 
trophied,  and  a  marked  disproportion  will  be 
observed  between  the  force  of  cardiac  and  that 
of  radial  pulsation.  This  circumstance,  taken  in 
conjunction  with  the  age  of  the  patient,  the 
existence  of  disease  at  the  mitral  orifice,  and 
hypertrophy  of  the  left  ventricle,  would  warrant 
the  positive  diagnosis  of  narrowing  of  the 
aorta. 

6.  Simple  Dilatation  of  the  aorta  consists  in 
a  uniform  enlargement  of  the  vessel  or  of  a  por- 
tion of  it,  from  impairment  or  loss  of  its  normal 
elasticity  ;  and  depends  primarily  upon  arterial 
obstruction  or  resistance  beyond  its  seat,  and 
directly  upon  consecutive  hypertrophy  of  the 
left  ventricle.  •  The  continued  tension,  to  which 
the  walls  of  the  aorta  are  subjected  between 
these  two  opposing  forces,  necessarily  leads  to 
progressive  impairment  of  nutrition  and  loss  of 
elasticity  in  its  middle  coat.  The  immediate 
consequence  of  this  change  is  exhibited  in  fur- 
ther hypertrophy  of  the  left  ventricle ;  and  its 
remote  effects  in  still  further  impairment  of 
nutrition  and  deterioration  of  tissue  in  the  vas- 
cular tunics,  through  the  increased  tension  to 
which  they  are  now  exposed.  No  elementary 
change  of  structure  is,  however,  discoverable. 
Simple  dilatation  of  the  aorta  commences  in  the 
ascending  portion  of  the  arch,  and  to  this  it  is 
usually  limited;  but  it  occasionally  extends  into 
the  transverse  portion.  The  other  portions  of 
the  vessel  are  nover  dilated,  except  in  association 
with  atheromatous  change.  The  condition  under 
notice  is  manifestly  in  close  relationship  with 
inflammatory  irritation  of  the  vessel.  It  has, 
however,  a  distinct  pathological  existence,  ana- 
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logous  to  that  of  the  early  stage  of  vesicular  em- 
physema of  the  lung. 

No  morbid  results,  with  a  single  exception,  are 
directly  traceable  to  simple  dilatation  of  the  aorta. 
But,  should  the  dilatation  extend  into  the  trans- 
verse portion  of  the  arch,  and  engage  especially 
its  superior  wall,  the  primary  branches  may 
become  tortuous,  and  exhibit  abnormal  pulsation 
in  the  neck,  simulating  aneurism.  In  a  note- 
worthy example  observed  by  the  writer  the 
existence  of  this  pulsation  on  both  sides  of 
the  neck,  and  the  facility  with  which  it  was 
arrested  by  forcibly  extending  the  neck  and 
shoulders,  and  so  unbending  the  vessels,  sufficed 
to  establish  the  diagnosis.  Tortuosity  of  the 
cervical  arteries,  dependent  upon  a  local  dilata- 
tion of  the  aorta,  may  be  confined  to  one  side  of 
the  neck. 

Simple  dilatation  of  the  aorta  most  frequently 
occurs  in  connection  with  the  contracted  or  gran- 
ular form  of  chronic  renal  disease.  It  may, 
however,  likewise  arise  from  simple  functional 
hypertrophy  of  the  left  ventricle  dependent 
upon  habitual  vascular  excitement ;  or  from  di- 
lated hypertrophy  consecutive  to  inadequacy  of 
the  aortic  valves. 

7.  Aneurism. — JEtiology  and  Pathology. — 
Aneurism  of  the  aorta  is  essentially  a  disease  of  the 
middle  period  of  life.  Of  ninety-two  cases  ob- 
served or  analysed  by  the  writer,  sixty  occurred 
between  the  ages  of  thirty  and  fifty  years  ;  twelve 
over  fifty  ;  and  five  under  thirty  years.  Thus, 
whilst  deterioration  of  the  arterial  coats  as 
typified  in  atheroma  is  •  most  common  after  the 
age  of  sixty,  one  of  its  ordinary  consequences, 
aneurism,  belongs  to  an  earlier  period  of  life. 
The  apparent  discrepancy  may  be  explained  by 
the  more  frequent  employment  of  men  under 
fifty  in  severe  labour,  and  their  greater  capacity 
for  extreme  muscular  effort  then  than  later  in 
life,  the  condition  of  the  arterial  wall  which  fa- 
vours aneurism  having  been  already  established. 
Aortic  aneurism  is  more  common  amongst  males 
than  females  in  the  proportion  of  about  8  :  1 — a 
difference  no  doubt  due  to  the  more  active  and 
laborious  habits  of  the  male  sex.  Soldiers,  me- 
chanics, and  porters  suffer  from  it  in  larger 
proportion  than  those  of  other  callings ;  and  in 
most  instances  the  first  symptoms  of  aneurism 
of  the  aorta  may  be  traced  to  a  great  muscular 
effort  involving  vascular  strain,  or  to  a  severe 
shock  or  blow,  causing  a  direct  contusion. 

Aneurism  of  the  aorta  is  always  consecutive 
to  disease  of  its  coats.  Inflammatory  softening, 
atheroma,  and  calcification  are  the  usual  ante- 
cedent conditions,  and  in  exceptional  instances 
primary  fatty  or  calcific  transformation  of  the 
internal  and  middle  coats ;  whilst  a  definite  over- 
strain or  a  direct  contusion  of  the  vessel  is  fre- 
quently the  immediate  cause  of  the  disease. 

Anatomical  Characters. — Aortic  aneurism 
may  be  presented  under  the  following  forms, 
viz.,  (a)  true;  (b)  false  {circumscribed,  and  dif- 
fused or  consecutive) ;  (c)  dissecting ;  and  {d) 
varicose. 

a.  True  aneurism  of  the  aorta  is  rare ;  it 
may  be  either  fusiform  or  saccular.  It  is  es- 
sentially transitional,  leading  to  the  false  variety 
of  the  disease ;  and  differs  from  simple  dilntation 
of  the  aorta  only  by  its  sharp  limitation,  and  by 
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the  existence  of  inflammatory  products  in  its 
walls.  True  aneurism  never  contains  clots,  save 
by  incidental  thrombosis  ;  and  rarely,  as  such, 
attains  dimensions  capable  of  producing  extrinsic 
symptoms  or  signs.  It  may,  however,  unlike 
simple  dilatation,  be  the  cause  of  valvular  in- 
adequacy, and  so  give  rise  to  a  murmur  of 
reflux  at  the  orifice  of  the  aorta. 

b.  False  aneurism  is  either  circumscribed  or 
diffused.  Circumscribed  false  aneurism  (or,  as 
it  is  also  termed,  false  aneurism)  is  the  most 
common  form  of  the  disease  in  connection  'with 
the  aorta.  It  is  necessarily  confined  to  a  portion 
of  the  circumference  of  the  vessel,  the  yielding 
of  which  relieves  the  remainder  from  extra  ten- 
sion. Hence,  it  is  usually  saccular  in  general 
outline  ;  but,  owing  to  unequal  resistance  at  dif- 
ferent points  of  its  surface,  it  may,  and  commonly 
does,  present  one  or  more  secondary  prominences. 
The  internal  and  middle  coats  are  usually 
broken; — the  adventitia  supplemented  by  the 
surrounding  structures  more  or  less  condensed, 
forming  the  sac. 

Disintegration  of  the  inner  coat,  already  in  a 
state  of  atheromatous  change  by  mechanical 
strain  or  vascular  tension,  is  ordinarily  the  im- 
mediate cause  of  false  aneurism.  The  irruption 
of  an  '  atheromatous  abscess '  may  also  give  rise 
to  it ;  so  likewise  may  ulceration  of  the  intima 
from  fatty  erosion.  Rupture  of  the  coats  of 
the  vessel  by  mechanical  strain  is  usually  an- 
nounced by  definite  symptoms  of  the  utmost 
significance,  namely,  a  feeling  of  something 
having  given  way  within  the  chest  or  abdomen ; 
followed  by  faintness  often  amounting  to  syncope, 
dyspnoea,  palpitation,  and  occasionally  haemopty- 
sis. These  symptoms  of  shock  usually  subside 
within  a  period  of  one  to  two  hours,  but  the 
patient  is  thenceforward  incapable  of  his  ac- 
customed exertion,  being  easily  put  out  of 
breath,  and  distressed  by  excitement  or  rapid 
movement,  especially  that  of  ascent ;  there  is 
likewise  a  fixed  pain  at  some  point  of  the  chest, 
back,  or  abdomen.  A  fusiform  false  aneurism 
may  become  '  invaginating '  by  abruptly  expand- 
ing and  ensheathing  the  artery  at  its  proximal 
or  distal  side,  or  in  both  these  situations. 

Diffused  false  aneurism  (or,  as  it  is  otherwise 
called,  Diffused  aneurism,  or  Consecutive  aneurism) 
is  produced  by  escape  of  blood  from  the  artery, 
and  its  diffusion  to  a  greater  or  less  extent 
amongst  the  surrounding  structures,  according  to 
their  previous  condition  or  anatomical  arrange- 
ment. It  may  be  the  result  of  mechanical  violence 
by  strain  or  shock  to  the  artery  in  a  previously 
diseased  condition  ;  or  of  progressive  disintegra- 
tion of  the  sac  of  a  circumscribed  aneurism.  In 
the  latter  case  the  diffusion  of  the  extravasated 
blood  is  usually  limited  by  antecedent  adhesive 
inflammation  of  the  surrounding  parts,  where, 
as  in  the  transverse  portion  of  the  arch  of  the 
aorta,  the  position  of  the  aneurism  is  favourable 
to  that  process.  A  case  of  this  description 
recently  came  under  tne  writer's  notice.  Under 
ordinary  circumstances  diffused  false  aneurism 
of  the  aorta  cannot  occur  within  the  pericar- 
dium, owing  to  the  isolation  of  that  portion  of 
the  vessel,  and  the  fragile  structure  of  its  serous 
investment.  Hence,  a  yielding  of  the  sac  proper 
situation  is,  in  most  instances,  followed 
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by  instant  death  from  haemorrhage  into  the  peri- 
cardium and  paralysis  of  the  heart.  In  a  few 
recorded  cases,  owing  to  previous  adhesion  of  the 
pericardium,  the  patients  survived  rupture  of  the 
sac  in  this  situation  for  several  days. 

Diffused  false  aneurism  of  the  abdominal 
aorta  is  frequently  formed  by  irruption  of 
blood  into  the  retro-peritoneal  tissue,  between 
the  layers  of  the  transverse  meso-colon  or  the 
mesentery,  or  into  the  fibrous  envelope  of  the 
psoas  muscle.  When  the  aneurism  grows  back- 
wards the  sac  is  quickly  eroded  by  pressure  against 
the  vertebrae,  the  naked  and  carious  surface  of 
which  then  forms  its  posterior  boundary.  Diffu- 
sion in  such  cases  rarely  occurs  until  the  vertebrae 
are  entirely  absorbed ;  the  blood  may  then  escape 
into  the  spinal  canal,  causing  general  paralysis 
and  immediate  death.  Diffusion  may  also  occur 
amongst  the  muscles  and  areolar  tissue  of  theloins, 
or  behind  the  diaphragm  into  eitherpleural  cavity, 
usually  the  left.  Any  portion  of  the  aorta  outside 
the  pericardium  may  be  the  seat  of  diffused  false 
aneurism,  but  the  transverse  portion  of  the  arch 
and  the  abdominal  aorta  are  the  parts  most 
frequently  affected. 

Consecutive  false  aneurism,  consisting  in  a 
primary  bulging  of  all  the  coats  of  the  artery,  the 
internal  and  middle  coats  having  subsequently 
given  way,  constitutes  the  ordinary  form  in 
which  false  aneurism  originates:  it  therefore 
demands  no  further  notice  here. 

c.  Dissecting  aneurism  consists  in  a  breach  of 
the  internal  and  middle  coats,  and  a  subsequent 
detachment  of  these  from  the  external  tunic,  by 
the  force  of  the  blood-current,  to  a  variable 
extent  over  the  length  and  circumference  of  the 
vessel ;  or  in  a  splitting  of  the  middle  coat  by  the 
same  agency.  This  form  of  aneurism  is  of  two 
kinds — that  with  a  single  aperture  through  which 
the  blood  enters  the  abnormal  channel  and  returns 
to  the  artery  ;  and  that  which  exhibits  two  open- 
ings, one  by  which  the  blood  escapes  from,  and 
another  through  which  it  re-enters  the  vessel. 
The  former  is  the  more  usual  variety  of  dissecting 
aneurism;  and  it  is  likewise  the  more  grave, 
because  liable  at  any  moment  to  terminate  fatally 
by  rupture  of  the  external  coat. 

Any  portion  of  the  aorta  may  be  the  seat  of 
dissecting  aneurism  ;  the  ascending  part  of  the 
arch  is  most  frequently  affected,  and  next  in  the 
order  of  frequency  comes  the  abdominal  aorta. 
The  primary  lesion  consists  in  a  transverse  rent  of 
the  internal  and  middle  coats  ;  when  this  is  close 
to  the  heart,  the  outer  or  the  anterior  wall  of  tho 
vessel  is  its  usual  site,  and  detachment  of  the  tu- 
nics rarely  extends  beyond  the  ascending  portion 
of  the  arch,  and  seldom  engages  more  than  a  limi- 
ted area  of  its  circumference.  In  this  situation, 
too,  an  aperture  of  ro-entrance  is  rarely  formed, 
the  disease  usually  terminating  by  rupture  of  the 
external  coat  within  the  pericardium.  When,  on 
the  contrary,  the  second  curve  of  tho  arch,  orRny 
portion  of  the  aorta  beyond  this  point,  is  tho  seat 
of  primary  lesion,  separation  of  the  coats  is  usually 
found  to  extend  along  the  remainder  of  tho 
length  of  the  vessel,  and  over  the  whole  or  greater 
part  of  its  circumference,  whilst  the  blood  has 
re-ontcrod  through  an  oponing  in  one  or  both 
common  iliac  arteries. 
The  establishment  of  a  second  aporture  of 
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communication  with  the  artery  is  an  attempt  at 
'natural  cure;'  and  when  this  happens  the 
patient  mny  survive  for  many  years.  Amongst 
the  eccentricities  of  dissecting  aneurism  may  be 
mentioned  detachment  of  the  laminated  clot  from 
the  walls  of  the  sac  proper,  and  subsequent  es- 
cape of  blood  by  rupture  of  the  latter ;  and  sepa- 
ration of  the  mucous  from  the  muscular  coat  of 
the  oesophagus,  with  irruption  of  blood  into  the 
stomach.  Dissecting  and  ordinary  false  aneu- 
rism may  coexist,  the  former  being  usually  a 
consecutive  lesion,  and  the  immediate  cause  of 
death. 

d.  Varicose  or  Anastomosing  aneurism  consists 
In  a  direct  communication  between  an  aneurism 
of  the  aorta  and  (a)  one  of  the  chambers  of  the 
heart ;  (b)  the  pulmonary  artery  or  one  of  its 
branches ;  or  (c)  one  of  the  venae  cavae  or  innomi- 
nate veins.  This  form  of  the  disease  is  necessarily 
consecutive,  and  usually  late  as  to  the  period  of 
its  development.  In  the  great  majority  of  recorded 
examples  the  primary  aneurism  was  connected 
with  the  ascending  portion  of  the  arch,  and  in  a 
large  number  it  arose  from  one  of  the  sinuses 
of  Valsalva.  The  communication,  with  few  ex- 
ceptions, is  formed  with  one  of  the  chambers  of 
the  heart,  the  pulmonary  artery,  or  the  descend- 
ing vena  cava.  Of  the  cavities  of  the  heart,  the 
right  ventricle  is  most  often  implicated ;  next 
in  order  is  the  right  auricle;  then  the  left  ven- 
tricle ;  and  lastly  the  left  auricle.  The  pulmonary 
artery  and  the  descending  cava  have  been  fre- 
quently involved,  as  might  have  been  inferred 
from  their  close  relationship  to  the  ascending 
aorta  ;  the  innominate  veins  in  fewer  instances, 
and  only  when  the  aneurism  engaged  the  upper 
portion  of  the  arch.  An  aneurism  of  the  ab- 
dominal aorta  has  communicated  with  the  in- 
ferior vena  cava  in  a  few  cases.  In  the  pro- 
cess of  formation  of  a  varicose  aneurism  of  the 
aorta,  the  apposed  surfaces  are  agglutinated  by 
adhesive  inflammation  ;  and  the  composite  septum 
is  subsequently  eroded  by  progressive  absorption, 
or  suddenly  rent  by  the  force  of  the  arterial  cur- 
rent. The  immediate  effects  of  communication  are 
engorgement  and  increased  tension  of  the  receiving 
chamber  or  vessel;  diminished  blood -current  and 
vascular  tension  in  the  aorta  and  its  branches; 
and  admixture  of  arterial  with  venous  blood 
when  the  right  side  of  the  heart  or  one  of  the 
great  veins  is  the  seat  of  discharge.  The  special 
symptoms  and  signs  by  which  the  disease  is 
characterised  have  direct  reference  to  these  re- 
sults. Death  has  followed  most  rapidly  in  those 
cases  in  which  the  aneurism  had  established  a 
communication  with  the  pulmonary  artery  or  the 
left  auricle. 

Effects  upon  the  Left  Ventricle.—  Hypertrophy 
of  the  left  ventricle  cannot  be  regarded  as  a 
consequence  of  aueurism  of  the  aorta.  The 
association,  when  it  exists,  is  accidental ;  hyper- 
trophy deponding  upon  antecedent  or  consecutive 
disease  or  inadequacy  of  the  aortic  or  the  mitral 
valves,  chronic  atheroma  of  the  aorta,  granular 
degeneration  of  the  kidneys,  or  excessive  func- 
tional activity. 

Symptoms. — The  symptoms  of  aortic  aneu- 
rism may  be  discussed  under  the  three  heads 
of  (a)  Pain;  (6)  Excentric  Pressure;  and  (c) 
Tumour. 


Pain. — The  pain  of  aneurism  is  of  two  kinds, 
intrinsic  and  extrinsic.  The  former  is  due  to 
subacute  inflammation  and  tension  of  the  sac, 
and  varies  with  intra-vascular  pressure.  It  is 
dull,  aching,  and  localised,  and  promptly  allevi- 
ated by  measures  which  depress  the  circulation 
or  reduce  local  tension.  Extrinsic  pain  usually 
arises  from  pressure  upon  adjacent  nerves,  nnd 
may  be  direct  or  reflex.  This  kind  of  pain  has 
the  characters  of  a  diffused  and  aggravated 
neuralgia,  being  paroxysmal,  and  wandering  to 
a  greater  or  less  extent  over  the  back,  chest, 
shoulders,  arms,  abdomen,  and  thighs.  In  the  ab- 
domen, when  due  to  pressure  upon  the  splanchnic 
nerves  or  tension  of  the  solar  plexus,  it  is  of  the 
mostexcruciatingcharacter.  The  extrinsic  pain  of 
aneurism  may  be  fixed  and  boring.  When  of  this 
character,  it  is  usually  located  in  the  back,  and 
arises  from  progressive  absorption  of  the  ver- 
tebrae. 

Excentric  Pressure. — The  parts  affected  by  the 
pressure  of  an  aneurism,  and  the  symptoms 
thereby  developed,  vary  according  to  its  situation 
and  the  direction  of  its  growth.  Parts  which 
are  exposed  to  counter-pressure,  or  are  other- 
wise fixed,  suffer  most ;  whilst  those  which  are 
flexible  or  moveable  are  less  injuriously  affected. 
The  symptoms  have  reference  to  the  respective 
functions  of  the  organs  or  structures  pressed 
upon  ;  whilst  their  severity  is  in  direct  proportion 
to  the  importance  of  those  functions,  and  the 
degree  of  pressure  exercised.  Structures  sub- 
jected to  the  remittent  pressure  of  an  aneurism 
are  slowly  removed  by  absorption,  but  between 
the  sac  and  the  resisting  surface  union  has  been 
previously  established  by  adhesive  inflammation. 
Hence  the  sac  itself  is  at  the  same  time  absorbed , 
and  escape  of  blood  will  inevitably  occur  where 
further  resistance  is  not  presented.  When  serous 
cavities  are  laid  open  by  this  process,  entrance  is 
effected  by  a  rent;  and  if  the  cavity  be  large, 
e.g.  the  pleura  or  the  peritoneum,  death  by 
haemorrhage,  almost  instantaneous,  is  the  result ; 
in  case  of  irruption  into  the  pericardium  or 
the  spinal  canal,  death  occurs  with  equal  rapidity 
from  compression  and  paralysis  of  the  contained 
organ.  Communication  with  a  mucous  canal 
or  with  the  cutaneous  surface  is  effected  by  a  pro- 
cess of  sloughing,  and  bleeding  occurs  by  '  leak- 
age,' in  variable  quantity  and  at  uncertain  inter- 
vals, till  the  slough  is  finally  detached,  when 
death  by  copious  haemorrhage  immediately  ensues. 
The  irruption  of  an  aneurism  into  a  gland-duct, 
such  as  the  ureter  or  one  of  the  biliary  passages, 
is  fatal  by  obstruction  and  suspended  secretion, 
the  duct  and  its  tributaries  having  been  blocked 
by  coagulum.  Communication  with  the  thoracic 
duct  proves  6lowly  fatal  by  inanition  ;  and  when 
an  opening  is  effected  into  a  vein,  a  varicose 
aneurism,  characterised  by  special  symptoms  and 
signs,  and  of  greater  or  less  gravity  according 
to  its  situation,  will  bo  the  result. 

The  symptoms  of  nerve-pressure  vary  accord- 
ing to  the  nerves  affected.  Thus,  pressure  upon 
the  roots  or  branches  of  sentient  nerves  is 
attended  with  neuralgic  twinges  or  paroxysms 
referred  to  the  6eat  of  their  peripheral  distribu- 
tion, and,  when  the  pressure  is  extreme,  with 
numbness  in  the  same  situation.  Irritation  of 
motor  nerves  is  indicated  by  spnsm  or  paralysis. 
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according  to  the  degree  of  pressure,  of  the 
muscles  supplied  by  them.  Irritation  of  the  cer- 
vical sympathetic,  or  of  its  cilio-motor  roots,  is 
revealed  by  dilatation  of  the  pupil  on  the  corres- 
-onding  side :  or,  if  the  pressure  be  such  as  to  cause 
paresis,  by  contraction  of  the  pupil  with  ptosis, 
hypereemia,  hyperesthesia,  and  elevation  of  tem- 
perature in  the  eye  and  corresponding  side  of  the 
face.  The  effects  of  pressure  upon  the  pulmonic 
and  cardiac  plexuses  have  been  less  precisely 
determined,  owing  to  the  difficulty  of  distinguish- 
ing the  symptoms  due  to  this  cause  from  those 
which  arise  from  direct  pressure  upon  the 
trachea  or  bronchi,  the  great  vessels,  or  the 
heart,  or  from  structural  disease  of  the  heart  or 
the  coronary  arteries  :  but  that  the  paroxysms  of 
bronchial  spasm  and  of  angina,  so  often  witnessed 
in  connection  with  aneurism  of  the  arch  of  the 
aorta,  are  in  some  degree  dependent  upon 
pressure  on  the  pulmonary  and  cardiac  nerves,  and 
occasionally  are  due  to  it  exclusively,  the  writer 
entertains  no  doubt.  The  symptoms  arising  from 
the  pressure  of  an  aneurism  upon  the  pneumo- 
gastric  or  recurrent  nerve  of  either  side  have 
reference  to  the  larynx,  and  are  eminently 
characteristic.  They  are  of  two  kinds,  according 
to  the  degree  of  pressure ;  namely,  those  due  to 
spasm,  and  those  to  paralysis,  of  the  laryngeal 
muscles  on  one  or  both  sides.  They  are  presented 
under  the  several  forms  of  dysphonia,  aphonia, 
stridor,  metallic  cough,  and  paroxysmal  dyspnoea. 
The  latter  is  frequently  of  the  most  urgent  charac- 
ter, and  sometimes  is  the  immediate  cause  of 
death. 

Adjacent  organs,  such  as  the  heart,  lungs, 
liver,  and  kidneys,  are  occasionally  displaced  by 
an  aneurism,  the  direction  being  determined  by 
that  of  the  pressure,  and  in  part  also  by  the  di- 
rection in  which  the  organ  is  moveable.  Obstruc- 
tion or  occlusion  of  adjacent  arteries,  as  indicated 
by  diminished  or  suppressed  pulsation,  may  like- 
wise result  from  the  pressure  of  an  aneurism. 
Pressure  on  a  vein  is  evidenced  by  venous  stasis 
distal  to  the  seat  of  obstruction  ;  upon  the  pul- 
monary artery,  by  engorgement  of  the  right 
chambers  of  the  heart  and  general  venous  con- 
gestion. Obstruction  or  occlusion  of  either  bron- 
chus or  of  one  of  its  primary  branches  is  evi- 
denced by  distress  in  breathing  or  shortness  of 
breath ;  and  by  diminution  or  suppression  of 
respiratory  sound  in  the  corresponding  portion 
of  the  lung.  Inasmuch  as  the  symptoms  of 
excentric^  pressure  may  be  produced  by  a  tumour 
of  any  kind,  they  possess,  in  regard  to  aneu- 
rism, a  diagnostic  value  only  correlative  to 
other  and  more  positive  evidence  of  that  dis- 
ease. 

Tumour. — The  tumour  formed  by  an  aneurism 
of  the  aorta  is  fixed,  smooth,  and  compressible. 
It  is  alternately  tense  and  soft  in  unison  with 
cardiac  pulsation,  and  is  especially  characterised 
by  a  movement  of  general  and  equal  expansion, 
synchronous  with  the  impulse  of  the  heart.  It 
is  further  distinguished  by  a  remarkable  liability 
to  vary   in   the    rate   and    direction    of  its 
growth,  retrocession  at  one  point  coinciding  with 
enlargement  at  another  ;  a  new  set  of  symptoms 
Deing  at  the  same  time  developed  by  its  en 
croachmont  upon  fresh  territory.    In  the  pro- 
gress of  cure  the  tumour  may  become  solid,  incoiu 


pressible,  and  uneven,  by  deposition  of  laminated 
fibrin  within  the  sac. 

Physical  Signs. — The  physical  signs  of  aneu- 
rism of  the  aorta  are  those  which  may  be  elicited 
by  palpation,  percussion,  and  auscultation.  They 
supply  the  most  valuable,  and,  indeed,  the  only 
positive  evidence  of  the  disease. 

Tactile  signs. — The  tactile  signs  of  aneurism, 
impulse,  fremitus,  and  remittent  tension,  are  con- 
tingent on  perceptible  tumour.  The  impulse  may 
be  single  or  double.  It  is  most  frequently  single, 
and  is  then  always.systolic  in  rhythm,  coinciding 
approximately  with  the  impulse  of  the  heart, 
In  character  the  systolic  impulse  is  heaving 
and  expansile  ,  and  it  is  diffused,  in  most  in- 
stances equally,  over  the  entire  tumour.  It  is 
due  to  sudden  expansion  of  the  sac  from  active 
influx  of  blood  during  ventricular  systole :  hence, 
in  those  portions  of  the  aorta  which  are  close 
to  the  heart,  it  is  synchronous  with  the  apex- 
pulsation  ;  but  in  the  descending-thoracic  and 
abdominal  aorta  perceptibly  post-systolic  in 
time.  The  force  of  systolic  impulse  and  the 
expansion  of  the  sac  will  be  directly  as  the  con- 
tractile power  of  the  left  ventricle,  and  inversely 
as  the  deposit  of  coagulum  within  the  sac.  A 
second  and  more  feeble  impulse  of  diastolic 
rhythm  is  occasionally,  but  much  less  frequently, 
exhibited  by  an  aortic  aneurism.  This  is  the 
back-stroke,'  or  '  impulse  of  arrest '  of 
authors.  It  coincides  with  the  first  period  of 
ventricular  diastole  and  the  second  sound  of 
the  heart,  and  is  due  to  asynchronism  of  re- 
action between  the  aorta  and  the  sac — that 
of  the  latter  being  notably  later,  owing  to  its 
defective  elasticity.  The  consequence  is  a  sudden 
arrest  to  the  recoil  of  the  sac  by  influx  from 
the  aorta.  Diastolic  impulse  is  therefore  emi- 
nently characteristic  of  aneurism. 

Fremitus  or  thrill  is  of  more  frequent  occur- 
rence than  diastolic  impulse,  and,  when  not 
communicated  from  the  heart,  no  less  distinc- 
tive of  aneurism.  It  accompanies  the  systolic 
impulse,  and  is  due  to  the  vibration  of  a  thin 
sac  from  an  eddy  in  the  current  of  influx,  pro- 
duced either  by  a  spiculated  condition  of  the 
orifice,  or  by  a  pendent  flake  of  fibrin. 

Percussion-sound. — The  intrinsic  percussion- 
sound  of  aortic  aneurism  is  absolutely  dull  to 
the  extern  of  the  tumour.  Posteriorly  the 
dulness  is  not  sufficiently  distinguishable  from 
that  of  the  vertebral  column  and  muscles  to 
be  of  positive  diagnostic  value ;  whilst  laterally 
and  in  front,  when  the  tumour  is  not  in  actual 
contact  with  the  walls  of  the  thorax  or  abdo- 
men, it  is  modified  or  masked  by  the  interven- 
tion of  the  lung  or  the  intestinal  canal.  Under 
any  circumstances,  dulness  per  se  cannot  afford 
positive  evidence  of  aneurism,  inasmuch  as  it 
may  be  due  to  a  tumour  of  any  kind,  solid  or 
liquid,  in  the  same  situation  ;  but,  the  presence 
of  a  tumour  having  been  determined,  the  shift- 
ing of  percussion-dulness  from  one  point  to 
another,  or  its  cessation  where  it  had  been  pre- 
viously detected,  would  be  in  the  highest  degree 
suggestive  of  aneurism. 

Acoustic  signs. — These  are  tone  or  sound,  and 
murmur.  Sound  without  murmur  is  of  frequent 
occurrence  in  aneurisms  of  the  arch,  but  com- 
paratively rare  in  those  of  the  descending- 

f  2 


68  AORTA,  DI 

thoracic  and  abdominal  aorta.  It  is  usually 
double,  corresponding  in  time  to  the  sounds  of 
the  heart,  but  exaggerated,  the  second  aneu- 
risraal  sound  being  especially  intensified.  The 
first  sound  is  occasionally  '  splashing,'  and  both 
are  not  unfrequently  of  a  '  booming '  quality, 
— characters  no  doubt  due  to  the  density, 
rigidity,  and  great  capacity  of  the  sac. 

The  murmur  of  aneurism  is  most  frequently 
single,  systolic,  and  blowing;  it  is  occasionally 
double  (systolic  and  diastolic) ;  and  still  more 
rarely  single  and  diastolic.  As  to  quality,  the 
systolic  murmur  may  be  accompanied  by  a 
musical  note,  'cooing,'  or  shrill,  and  audible 
over  the  whole  or  only  a  portion  of  the  tumour. 
Lastly,  it  may  be,  and  usually  is,  of  a  '  buzzing ' 
character  in  cases  of  varicose  aneurism.  The 
essential  cause  of  the  murmur  of  aneurism 
consists  in  friction  of  the  blood  against  the 
orifice,  and  the  production  of  an  eddy  or  a  '  fluid 
vein '  within  the  sac.  A  certain  force  of  ventri- 
cular contraction  is,  however,  likewise  necessary. 
Hence  the  not  unfrequent  coincidence  of  cessa- 
tion of  murmur  with  failure  of  the  left  ventricle 
for  some  time  before  death.  A  strongly  con- 
tracting ventricle,  a  relatively  small  orifice,  a 
capacious  sac,  and  a  liquid  state  of  its  contents, 
supply  the  most  favourable  conditions  for  the 
production  of  murmur.  The  orifice  of  entrance 
need  not  be  absolutely  narrow ;  a  large  fusiform 
aneurism,  even  of  the  true  kind,  with  rough 
walls,  and  containing  liquid  blood,  may  yield  a 
loud  systolic  murmur,  as  the  writer  has  fre- 
quently witnessed.  A  murmur  may  be  absent 
in  an  aneurism  lined  by  thick  laminae  of  fibrin 
through  which  there  is  a  smooth  channel,  or  in 
a  lateral  aneurism  communicating  by  a  small 
orifice  with  the  vessel. 

Diagnosis. — The  positive  diagnosis  of  aneu- 
rism of  the  aorta  may  be  made  from  the  exist- 
ence of  a  tumour,  forming  a  second  centre  of 
pulsation  and  of  sound ;  the  pulsation  being 
systolic,  expansile,  and  equally  diffused  over  the 
tumour,  accompanied  by  thrill,  and  succeeded  by 
a  minor  pulsation  of  diastolic  rhythm ;  whilst 
the  sound,  single  or  double,  and  accompanied  or 
not  by  murmur,  is  always  sharp  and  ringing, 
and  occasionally  of  a  '  booming '  quality.  The 
foregoing  signs  are  rarely  all  associated  in  the 
game  case.  Various  other  groupings  of  rational 
symptoms  and  signs  would  be  scarcely  less  con- 
clusive as  to  the  existence  of  aneurism  of  the 
aorta.  General  systolic  expansion,  thrill,  dia- 
stolic impulse,  and  exaggerated  sound,  at  a  point 
more  or  less  distant  from  the  heart,  constitute 
the  most  positive  signs  of  the  disease. 

The  existence  of  aneurism  of  the  aorta  may  be 
inferred  with  greater  or  less  confidence  from 
certain  symptoms  and  signs,  according  to  their 
individual  or  correlative  value.  Even  negative 
signs,  if  associated  with  others  in  themselves 
of  minor  significance,  may  be  scarcely  loss  con- 
clusive than  the  most  positive  evidonco  would 
be.  Thus,  for  example,  suppressed  respiration 
with  percussion-resonance  on  the  left  side  of  the 
chest,  dyspnoea,  hoemoptysis,  fixed  pain  in  the 
back,  and  left  intercostal  neuralgia — the  entrance 
of  a  foreign  body  into  the  left  bronchus  and  the 
existence  of  cancor  of  the  posterior  mediastinum 
having  been  excluded — would  be  all  but  con- 
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elusive  as  to  the  existence  of  aneurism.  A 
foreign  body  in  the  bronchus  might  be  diag- 
nosed from  the  history  of  a  misadventure  in 
swallowing,  followed  immediately  by  dyspnoea, 
haemoptysis,  and  the  special  signs  of  bronchial 
obstruction,  which,  in  nine  cases  out  of  ten, 
would  be  on  the  right  side :  whilst  the  diagnosis 
of  mediastinal  cancer  would  rest  upon  evidence 
eminently  suggestive,  namely,  the  presence  of 
cancerous  enlargements  in  the  neck  and  axilla, 
and  of  extreme  dulness  over  the  root  of  the 
lung,  without  corresponding  pulsation  or  sound. 
Finally,  aneurism  of  the  aorta  may  be,  though 
it  very  rarely  is,  strictly  latent  in  regard  to  both 
symptoms  and  signs. 

Pkognosis,  Duration,  and  Tehmixations. — 
The  prognosis  of  aortic  aneurism  is  in  the 
highest  degree  unfavourable.  Recovery  is,  how- 
ever, under  favourable  circumstances  and  ap- 
propriate treatment,  quite  within  the  range  of 
medicine.  Numerous  examples  of  cure  of  aortic 
aneurism,  both  thoracic  and  abdominal,  have 
been  lately  recorded. 

The  duration  of  life,  in  connection  with  aneu- 
rism of  the  aorta,  has  varied,  according  to  the 
experience  of  the  writer,  from  ten  days  to  eleven 
years  ;  but  it  may  be  much  longer.  The  situa- 
tion and  relations  of  the  aneurism ;  its  complica- 
tions ;  the  constitution  of  the  sac,  and  the  state  of 
its  contents ;  the  previous  health  and  present 
habits  of  the  patient;  and  the  advantages  enjoyed 
in  regard  to  rest  and  treatment — will  aU  ma- 
terially influence  the  prognosis,  whether  as  to 
duration  of  life  or  prospect  of  recovery. 

Death  in  aneurism  of  the  aorta  may  result  from 
— (a)  rupture  of  the  sac;  (b)  exhaustion  from  pain, 
loss  of  sleep,  or  leakage  of  blood  ;  (c)  asphyxia ; 
(d)  syncope;  (e)  inanition;  or  (f)  intercurrent 
disease.  The  foregoing  represents  the  order  of 
relative  frequency  of  the  several  causes  men- 
tioned. Rupture  of  the  sac  is  not,  of  necessity, 
immediately  fatal.  Haemorrhage  may  be  stayed, 
and  life  thus  protracted  for  several  days,  by  ob- 
struction from  the  extravasated  blood,  itself  ar- 
rested and  coagulated  in  the  surrounding  tissues, 
or  by  its  pressure  upon  the  aorta  on  the  proximal 
side  of  the  sac.  Rupture  into  one  of  the  cham- 
bers of  the  heart,  the  pulmonary  artery,  either 
vena  cava  or  the  innominate  vein,  the  portal  vein, 
or  the  biliary  passages,  is  usually  fatal  within  a 
very  brief  period ;  whilst  rupture  into  one  of  the 
serous  cavities  in  the  absence  of  previous  adhe- 
sion, into  the  trachea  or  bronchi,  or  into  the  ali- 
mentary or  the  spinal  canal,  is  instantaneously 
fatal. 

Treatment. — The  treatment  of  aneurism  of 
the  aorta  is  palliative  and  curative.  Pain  from 
nerve-pressure  is  most  effectually  relieved  by 
hypodermic  injections  of  morphia,  one  quarter  to 
half  a  grain  in  solution,  repeated  and  increased 
in  quantity  according  to  necessity.  The  pain 
and  oppression  due  to  congestion  of  the  sac  and 
the  surrounding  structures  is  best  treated  by 
local  or  general  abstraction  of  blood,  combined 
with  the  use  of  cardiac  and  vascular  depressants, 
especially  iodide  of  potassium  (20  to  30  grains 
every  fourth  hour),  chloral  hydrate  (20  grains), 
and  veratrum  viride  or  aconite  (5  to  10  minims  of 
the  tincture  every  third  hour).  Mechanical  support 
by  moans  of  a  well-constructed  shield  is  likewise 
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useful  when  the  tumour  projects  externally. 
Fixed  pain  in  the  back,  due  to  erosion  of  the 
vertebrae,  is  most  effectually  relieved  by  a  seton 
or  issue  in  the  vicinity  of  its  seat.  The  curative 
treatment  of  aneurism  of  the  aorta  may  be  classi- 
fied under  the  heads  of — (a)  compression  of  the 
artery,  pioximal  or  distal ;  (6)  distal  ligature ; 
(c)  absolute  rest  •with  regulated  diet;  and  (d) 
the  use  of  medicinal  agents  promotive  of  coagu- 
lation within  the  sac.  For  the  details  of  these 
several  modes  of  treatment  the  reader  is  referred 
to  the  articles  in  this  volume  respectively  intitled 
Aneurism,  Abdominal  Aneurism,  and  Thoracic 
Anetjkism.  Thomas  Hayden. 

AORTIC  VALVES,  Diseases  of.  See 
Heart,  Valvular  Diseases  of. 

APEPSIA  (a,  priv.,  and  iri-mui,  I  digest). — 
Indigestion.    See  Digestion,  Disorders  of. 

APEBIENTS  (aperio,  I  open). — Medicines 
which  produce  a  gentle  action  of  the  bowels. 
See  Purgatives. 

APHAG-IA  (a,  priv.,  and  <pd.yw,  I  eat). — In- 
ability to  swallow.  See  Deglutition,  Disorders 
of. 

APHASIA  (a,  priv.,  and  (p-qjA  or  cpda>,  I 
speak). — Synon.  :  Aphemia,  Alalia ;  Fr.  Aphasie. 

Description. — Aphasia  is  the  name  given  to  a 
defect  of  speech  from  cerebral  disease,  to  which 
much  attention  has  been  paid  during  the  last 
few  years.  When  it  exists  the  patient  is  found 
to  be  unable  to  utter  any  proposition,  though  his 
occasional  distinct  pronunciation  of  some  one  or 
two  words  shows  that  his  speechless  condition  is 
not  due  to  a  mere  difficulty  in  the  more  mecha- 
nical act  of  articulation.  Moreover,  the  patient's 
intelligent  manner  and  gestures  may  plainly 
show  that  he  understands  what  is  said,  and 
is  capable  of  thinking,  even  though  he  is  quite 
unable  to  give  expression  to  his  thoughts.  This 
kind  of  powerlessness  as  regards  speech  is  most 
frequently  encountered  in  persons  suffering  from 
right  hemiplegia,  though  it  is  occasionally  met 
with  in  those  who  are  paralysed  on  the  left  side, 
and  at  other  times  in  persons  who  are  not  hemi- 
plegic  at  all. 

The  aphasic  condition  is  not  always,  as  it 
ought  to  be,  clearly  distinguished  from  another 
which  may  be  encountered  in  association  with 
hemiplegia  on  either  side  of  the  body,  and  to 
which  the  name  Amnesia  is  given.  The  essence 
of  this  latter  defect  lies  in  the  fact  that  the 
patient  very  frequently  substitutes  wrong  words 
or  names  in  the  place  of  those  he  wishes  to  em- 
ploy, as  when  speaking  of  his  '  hat,'  he  calls  it 
a  'brush  ;'  or  when  seeking  a  'pen,'  he  asks  for 
a  '  knife.'  In  a  bad  case  of  this  kind  the  patient 
may  be  quite  unable  to  arrange  words  into  a 
Bentence  capable  of  conveying  a  definite  meaning, 
so  that  his  speech  is  rendered  unintelligible. 
Where  this  species  of  defect  exists  there  seems  to 
be  an  inco-ordinate  action  of  those  higher  cere- 
bral centres  whose  function  it  is  to  translate 
thought  into  the  corresponding  motor  acts  of 
speech,  so  that  we  get  hesitation  and  delay  in 
tne  utterance  of  right  words,  or,  what  is  worse, 
the  substitution  occasionally  of  entirely  wrong 
words  or  even  of  a  meaningless  set  of  sounds. 
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These  amnesic  or  inco-ordinate  defects  were  not 
at  first  recognised  as  being  distinct  in  nature 
from  those  of  an  aphasic  type,  in  which  there  is 
rather  a  loss  than  a  misdirection  of  power  in 
some  of  the  higher  centres,  whence  the  incita- 
tion  to  the  motor  acts  of  speech  proceed.  The 
two  kinds  of  defects,  indeed,  not  unfrequently 
coexist  to  some  extent  in  the  same  indivi- 
dual. 

When  occurring  in  association  with  hemi- 
plegia, aphasia  varies  much  in  intensity  accord- 
ing to  the  degree  of  general  mental  impairment 
with  which  it  may  be  combined.  During  the 
first  week  or  ten  days  after  the  onset  of  such  an 
attack  the  special  defect  may  be  scarcely  recog- 
nisable, owing  to  the  masking  influence  of  the 
general  mental  impairment.  The  patient  lies, 
perhaps,  in  a  restless  but  otherwise  lethargic 
state,  taking  no  notice  of  what  is  occurring 
around  him,  and  not  allowing  his  attention  to 
be  fixed  even  for  a  moment ;  so  that  there  is  at 
such  a  time  no  positive  ground  for  concluding 
that  he  or  she  will  subsequently  manifest 
aphasic  symptoms.  But  where  recovery  of 
general  mental  power  begins  to  show  itself,  and 
the  patient  taking  notice  of  what  is  passing 
around  him,  also  attempts  to  reply  to  simple 
questions,  the  first  signs  of  an  aphasic  condition 
may  reveal  themselves.  He  perhaps  says  '  yes ' 
or  'no'  to  all  questions  indifferently;  or  if  both 
words  are  used,  it  is  inappropriately.  Even  in 
this  stage,  however,  there  may  be  defective  power 
in  the  initiation  rather  than  in  the  execution  of 
many  much  simpler  acts  than  those  of  speech. 
Attention  to  the  nature  of  this  defective 
power  clearly  shows  that  it  is  not  occasioned  by 
paralysis  in  the  ordinary  sense  of  the  term. 
Thus  a  patient  in  this  condition  may  not  be 
able  to  protrude  his  toDgue  when  simply  told  to 
do  so,  though  it  may  come  out  with  much  readi- 
ness when  a  sweetmeat  is  applied  to  the  lips,  or 
even  when  he  is  shown  rather  than  told  what 
we  want  him  to  do. 

After  a  time,  however,  such  a  patient  may 
regain  a  considerable  amount  of  general  mental 
power,  though  he  may  be  left  more  or  less  hemi- 
plegic,  and  may  also  present  the  aphasic  defect 
to  a  marked  degree.  He  readily  comprehends 
everything  that  is  said  to  him,  and  can  often 
understand  what  he  reads.  But  at  other  times, 
as  was  the  case  with  one  of  Trousseau's  patients, 
though  able  fully  to  understand  when  read  to, 
he  does  not  seem  to  understand  when  he  himself 
attempts  to  read.  He  can,  perhaps,  play  draughts 
or  chess  well,  and  by  means  of  gestures  and 
pantomime  can  make  his  wants  and  most  of  his 
wishes  fairly  well  understood  by  those  accus- 
tomed to  interpret  them.  Yet  he  may  only  be 
able  to  articulate  some  one  or  two  words,  or 
else  combinations  of  mere  unmeaning  sounds, 
such  as  '  poi,  boi,  bah,'  '  sapon,  eapon,'  or  some 
other  sounds  which,  doing  duty  on  all  occasions, 
constitute  his  only  form  of  speech.  On  rare 
occasions,  under  the  influence  of  strong  emo- 
tion, the  patient  may  blurt  out  some  simple 
expletive  or  short  phrase,  such  as  'oh  dear!' 
Sometimes  he  can  repeat  a  word  which  he  has 
just  heard  uttered,  though  at  other  timos  ho  has 
no  such  power,  and  may  even  1  ie  unal  tie  to  repeat, 
when  told  to  do  so,  one  of  the  stock  words  or 
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sounds  to  -which  he  is  accustomed  to  give  utter- 
ance. In  a  few  cases  the  patient  has  seemed 
unable  to  understand  what  is  said,  as  though 
from  some  difficulty  in  realising  the  meaning  of 
words.  Words  may  have  to  be  uttered  very 
slowly  and  repeated  several  times  to  such  a 
patient,  and  even  then  they  may  fail  to  convoy 
their  meaning.  Yet  the  language  of  gesture, 
appealing  as  it  docs  to  the  sense  of  sight,  may  be 
at  once  understood. 

The  patient's  power  of  writing  is  necessarily 
interfered  with  when  aphasia,  as  is  so  often  the 
case,  co-exists  with  right  hemiplegia.  Many 
such  patients,  however,  learn  to  write  with  the 
left  hand  to  a  variable  extent,  though  others 
continue  powerless  in  this  respect.  The  varia- 
tions as  regards  the  power  of  writing  are,  in 
fact,  almost  as  marked  as  the  variations  in  power 
of  speaking,  though  these  two  classes  of  defects 
by  no  means  run  parallel  with  one  another  in 
the  same  individual.  The  writer  has  known  a 
man  who  was  quite  unable  to  express  himself  in 
spoken  words,  write  a  fairly  good  letter  with 
very  few  mistakes  ;  on  the  other  hand,  the  per- 
formance of  such  a  patient,  without  a  copy 
before  him,  may  be  limited  to  writing  his  own 
name.  At  other  times  the  patient  is  able  to 
write  only  mere  senseless  combinations  of  letters ; 
or  writing  some  words  correctly,  he  makes  mis- 
takes and  substitutions  with  others — in  fact, 
shows  an  amnesic  defect  in  writing,  and  writes 
much  as  an  amnesic  patient  speaks.  Still  more 
rarely  it  is  found  that  an  aphasic  patient  is, 
though  not  from  want  of  manual  power,  unable 
to  write  even  a  single  letter — in  attempting  to 
do  so  he  makes  mere  unmeaning  strokes. 

Looking  to  the  mode  in  which  these  symptoms 
most  frequently  group  themselves,  we  find  in 
one  set  of  cases  defects  of  an  aphasic  type  only, 
as  follows: — 1.  Loss  of  power,  both  of  speaking 
and  of  writing  {Typical  Aphasia).  2.  Loss  of 
power  of  speaking,  but  power  of  writing  pre- 
served {Aphemia).  3.  Loss  of  power  of  writing, 
but  power  of  speaking  preserved  {Agraphia). 
At  other  times  aphasic  and  amnesic  defects  are 
combined  in  the  same  individual,  and  then  we 
may  have — 4.  Loss  of  power  of  speaking,  with  an 
amnesic  defect  in  writing.  5.  Loss  of  power  of 
writing,  with  an  amnesic  defect  in  speaking.  Or, 
lastly,  mere  amnesic  defects  alone  may  exist  in 
speech,  in  writing,  or  in  both  modes  of  expres- 
sion. 

Pathology.  —  The  recent  concentration  of 
attention  upon  these  defects  of  speech  was 
started  by  the  enunciation  of  Broca's  views  as 
to  the  dependence  of  the  aphasic  defects  upon 
lesions  in  or  about  the  third  left  frontal  con- 
volution. Subsequent  investigations  have  in 
the  main  tended  to  confirm  Broca's  view  as  to 
the  effects  of  injury  to  this  convolution,  though 
Meynert  and  others  think  that  a  lesion  of  the 
convolutions  of  the  island  of  Eeil  on  the  samo 
side  is  more  frequently  productive  of  aphasic 
symptoms.  But  all  pathologists  are  now  agreed 
as  to  the  fact  that  lesions  in  or  about  the  third 
left  frontal  convolution  are  much  more  prone  to 
give  rise  to  aphasic  symptoms  than  are  corre- 
sponding lesions  on  tho  right  side  of  the  brain. 
It  is  commonly  believed,  however,  that  amnosia 
may  be  induced  by  superficial  lesions  on  oithcr 


side  of  the  brain,  and  by  lesions  also  which  vary 
much  in  their  topographical  distribution. 

Aphasia  occasionally  supervenes,  independently 
of  paralysis  or  convulsions,  in  individuals  who 
have  been  subjected  to  great  excitement  or  pro- 
longed overwork,  when  it  may  be  due,  perhaps, 
to  mere  functional  derangements.  In  other 
cases  it  presents  itself  as  a  temporary  condition, 
lasting  only  for  a  few  hours  or  a  few  days,  in 
a  patient  who  has  just  had  an  attack  of  right- 
sided  unilateral  convulsions ;  or,  lastly,  as  has 
already  been  indicated,  it  occurs  in  conjunc- 
tion with  a  right-sided  hemiplegia  produced 
either  by  brain-softening  or  by  cerebral  haemor- 
rhage. Cases  belonging  to  the  latter  category 
vary  very  much  amongst  themselves  as  regards 
the  degree  of  co-existing  hemiplegia.  If  the 
third  left  convolution  alone  is  damaged  by 
softening,  the  hemiplegic  condition  may  be 
transient  and  incomplete — never,  perhaps,  affect- 
ing the  leg  appreciably.  This  condition  is 
often  induced  by  a  small  haemorrhage,  or  by  a 
patch  of  softening  produced  by  an  embolism 
of  that  branch  of  the  middle  cerebral  artery 
which  supplies  the  third  frontal  convolution ; 
but  where  the  haemorrhage  is  larger,  or  where 
the  main  trunk  of  the  middle  cerebral  artery 
is  obliterated,  either  by  an  embolon  or  a 
thrombus,  the  aphasia  is  combined  with  much 
graver  and  more  persistent  paralytic  symp- 
toms. 

In  some  cases  in  which  typical  aphasia  is 
met  with,  no  actual  lesion  of  the  third  frontal 
convolution  is  discovered  after  death.  This  is 
due  to  the  fact  that  these  symptoms  may  be 
occasioned  by  a  lesion  which,  whilst  not  im- 
plicating the  third  frontal  convolution  itself, 
severs  or  interferes  with  the  efferent  fibres  pro- 
ceeding from  this  convolution  to  the  corpus 
striatum,  the  next  lowest  nerve-centre ;  so  that 
a  lesion  either  of  the  part  of  the  corpus 
striatum  in  relation  with  the  third  frontal  con- 
volution, or  of  the  white  matter  intervening 
between  the  two,  should  be,  and  is  found  to  be, 
as  capable  of  producing  aphasia  as  a  lesion  of 
the  convolution  itself. 

The  third  left  frontal  convolution  is  not  now 
supposed,  as  Broca  put  it,  to  be  the  seat  of  any 
'  faculty  of  language,'  though  the  anatomical  in- 
vestigations of  Meynert  and  of  Broadbent  have 
shown  that  its  relations  with  other  convolutions 
are  exceptionally  complex.  Whether  or  not 
certain  assumed  higher  centres  for  speech  are 
situated  in  this  part  of  the  brain,  it  must  at 
least  be  conceded  that  this  convolution  is  in- 
timately concerned  with  the  physical  expres- 
sion given  to  thought  in  articulate  speech  and 
in  written  language;  it  contains,  in  fact,  the 
sites  (or  nerve-centres)  from  which  the  volitional 
incitations  to  these  muscular  acts  usualiy  pass 
downwards  to  lower  centres. 

Wo  know  that  the  left  hemisphere  is  the  one 
from  which  the  volitional  incitations  proceed 
in  the  case  of  written  language,  and  it  is  pre- 
sumed that  the  same  half  of  the  brain  also  takes 
the  lead  in  the  production  of  articulate  speech. 
It  is,  therefore,  a  point  of  much  interest  when  we 
find  that,  in  some  of  the  exceptional  cases  in 
which  aphasia  has  occurred  in  association  with 
lesions  on  tho  right  side  of  the  brain  and  left 
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hemiplegia,  the  individuals  had  been  left- 
handed  during  life.  Some  of  the  other  excep- 
tional cases,  however,  have  not  admitted  of  this 
interpretation,  so  that  further  observations  are 
required. 

Treatment. — Where  aphasia  occurs  after  ex- 
citement or  overwork,  without  paralysis,  it  is  a 
warning  of  much  importance,  since  it  may  be 
the  precursor  of  much  graver  symptoms.  Under 
such  circumstances  the  patient  requires  an  abso- 
lute cessation  from  work  for  a  time,  and  most 
careful  watching.  Stimulants  may  need  to  be  di- 
minished, and  bromide  of  potassium,  with  sumbul 
and  other  sedative  remedies,  should  be  adminis- 
tered. Where  aphasia  is  a  temporary  condition 
in  association  with  right-sided  convulsions,  or 
where  it  is  lasting  and  co-  exists  with  right-sided 
paralysis,  the  treatment  of  the  aphasic  condition 
becomes  merged  in  that  of  the  associated  convul- 
sive tendency  or  paralytic  condition,  since,  as  a 
rule,  an  amelioration  takes  place  in  the  patient's 
power  of  speaking  coincidently  with  his  improve- 
ment in  other  respects.  This,  however,  is  not 
always  the  case  where  aphasia  has  co-existed 
with  a  partial  hemiplegic  condition ;  the  paralysis 
may  be  recovered  from,  whilst  the  aphasic  defect 
remains  more  or  less  as  it  was.  Where  this  is 
the  case,  an  attempt  should  be  made  to  teach 
the  patient  to  speak  again.  Such  efforts  have 
occasionally  been  crowned  with  success  (see 
Trans,  of  Clin.  Soc,  vol.  iii.  p.  92),  but  much 
judgment  and  untiring  patience  nave  to  be 
called  into  play  in  order  to  obtain  satisfactory 
results.  H.  Chablton  Bastian. 

APHEMIA  (o,  priv.,  and  (pTj/tl,  I  speak). 
See  Aphasia. 

APHONIA  (o,  priv.,  and  <pwvri,  the  voice). — 
Absence  of  voice,  that  is,  of  intonated  utterance. 
See  Voice,  Disorders  of. 

APHBODISIACS  {'A<pPodlrv,  Venus).— 
Definition. — Medicines  which  increase  the  sex- 
ual appetite  and  power. 

Enumeration. — The  direct  aphrodisiacs  in- 
clude— Nux  Vomica  and  Strychnia,  Phosphorus, 
Cantharides ;  Urtication  and  Flagellation ;  Can- 
nabis Indica,  Opium,  and  Alcohol  in  small  doses. 
Iron  and  bitter  tonics  ;  meat  diet;  warm  clothing, 
especially  around  the  hips  and  loins ;  and  absti- 
nence from  severe  mental  and  bodily  work  act  as 
indirect  aphrodisiacs. 

Action.— Aphrodisiacs  may  act  by  increasing 
the  excitability  of  the  nerves  passing  to  or  from 
the  genital  organs,  or  of  the  genital  centre  in 
the  spinal  cord  (see  Anafhrodisiacs),  as,  for  ex- 
ample, strychnia,  nux  vomica,  and  probably 
phosphorus;  by  causing  irritation  of  the  nerves 
of  the  genital  or  urinary  organs  or  of  adjoining 
parts,  as  cantharides  and  urtication  ;  or  by  sti- 
mulating the  brain,  as  Indian  hemp  or  small 
doses  of  opium.  Alcohol  in  large  doses  has  a 
double  action,  increasing  the  snxual  desire  by  sti- 
mulating the  brain,  while  lessoning  the  power  of 
erection,  probably  by  weakening  the  nerves 
through  which  the  spinal  centre  acts  on  the 
genital  organs,  or  depressing  this  centre  itself. 
As  the  sexual  passion  becomos  diminished  when 
the  nervous  system  is  weakened  with  the  rest  of 
the  body,  and  increasos  with  returning  strongth, 
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iron  with  bitter  tonics,  and  generous  diet  act  in- 
directly as  aphrodisiacs. 

Uses. — When  the  sexual  functions  are  abnt-r- 
mally  depressed,  strychnia  and  phosphorus  are 
the  most  generally  useful  of  the  direct  aph- 
rodisiacs. Cantharides,  although  sometimes 
valuable,  must  be  employed  with  caution. 

T.  Lauder  Brunton. 

APHTHAE — APHTHOUS  ULCERS  (a*™, 
to  inflame). — Synon.:  Fr.  Muguet;  Gev.Faseh. 
Description. — In  some  states  of  debility  and 
deranged  digestion  the  tongue,  together  with  the 
other  parts  of  the  mouth,  becomes  studded  with 
small  flakes,  like  morsels  of  curd,  which  are 
known  as  aphtha.  Sometimes  these  flakes  extend 
and  coalesce,  so  as  to  form  large  patches  of  thick, 
soft  fur.  This  condition  is  particularly  apt  to 
manifest  itself  at  the  extremes  of  life — in  infancy 
and  old  age — but  it  also  occurs  in  the  later  stages 
of  wasting  or  debilitating  complaints.  The  white 
flakes  can  easily  be  detached,  but,  if  this  is  done, 
they  are  soon  reproduced.  It  is  better,  therefore, 
not  to  detach  them,  but  to  aim  at  removing  the 
conditions  which  are  essential  to  their  existence. 
If  they  are  forcibly  detached,  they  are  apt  to  carry 
the  epithelium  along  with  them,  and  to  leave  the 
papillae  raw ;  and  these  raw  spots  are  prone  to 
ulcerate.  Aphthous  ulcers  have  a  very  character- 
istic appearance.  They  are  small,  flat,  and  cir- 
cular or  oval;  generally  occurring  in  clusters, 
and,  as  it  were,  in  successive  crops.  Their  bases 
are  soft  and  smooth,  with  a  thin  yellowish  or 
greyish  slough;  their  margins  are  well-defined 
and  surrounded  by  a  bright  red  areola,  without 
thickening  or  elevation.  They  are  commonly 
situated  on  the  fore  part  of  the  tongue  and  the 
hps,  where  they  are  always  accompanied  by  in- 
creased heat,  and  vivid  congestion  of  the  mucous 
membrane.   At  the  same  time  there  is  generally 
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active  gastric  or  intestinal  irritation,  as  well  as 
fever  of  an  atonic  kind. 

It  was  not  till  1842  that  the  precise  nature  of 
these  white  patches  was  ascertained.    In  that 
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yoar  it  was  shown  by  Gruby  that  they  depend 
upon  the  presence  of  a  microscopic  fungus,  to 
which  he  gave  the  name  of  aphthaphyte,  or  cryp- 
togame  du.  muguet.  Subsequently  this  fungus 
was  referred  by  Robin  to  the  genus  oidium,  and 
by  him  called  oidium  albicans.  It  is  found 
growing  upon  the  tongue  in  close  association 
with  the  epithelium.  It  forms  delicate,  horizontal 
filaments,  which  are  apparently  homogeneous  in 
structure,  and  from  which  short  articulated 
pedicels  take  their  rise.  The  uppermost  cells  of 
these  pedicels  become  expanded  into  oval  bodies 
which  fall  off,  germinate,  and  become  new  fila- 
ments. It  is  generally  found  growing  in  tangled 
masses,  like  minute  bunches  of  mistletoe,  mixed 
with  the  debris  of  scattered  spores,  cells  of  the 
leptothrix,  and  epithelial  scales;  but  if  separate 
filaments  are  followed  out  we  may  obtain  such 
forms  as  those  represented  in  Fig.  1. 

Many  ulcers  are  called  aphthous  which  are 
really  dyspeptic,  and  which  owe  their  origin  to 
stomatitis  and  irritation  of  the  intestinal  canal. 
The  true  aphthous  ulcer,  however,  is  always 
accompanied  by  the  growth  of  the  parasitic 
fungus  that  has  been  described  above,  and  to  such 
ulcers  the  term  ought  to  be  confined. 

The  treatment  of  this  affection  will  be  found 
described  under  Thrush,  a  popular  term  which 
includes  both  aphthae  and  the  dyspeptic  ulcers 
resembling  them. 

Some  writers  speak  of  aphthous  ulceration  of 
the  vagina,  by  which  is  meant  a  severe  form  of 
vaginitis  attended  by  the  formation  of  small 
ulcers  resembling  the  aphthous  ulcers.  The 
oidium  albicans  is  frequently  met  with  in  the 
vaginal  secretion.  W.  Fairlie  Clarke. 

APHTHOUS. — A  term  applied  to  diseases 
in  which  aphthae  are  present. 

APLASTIC  (a,  priv.,  and  irX&ocru,  I  mould). 
— Incapable  of  being  organized  or  of  forming 
tissues  ;  generally  applied  to  inflammatory  exu- 
dation. 

APNEUMATOSIS  (h,  priv.,  and  wvev/xa, 
respiration). — A  synonym  for  Atelectasis.  See 
Atelectasis. 

APNCEA  (a,  priv.  and  nWw,  I  breathe),  lite- 
rally signifying  breathlessness,  is  used  by  some 
medical  writers  as  synonymous  with  asphyxia 
(see  Asphyxia),  the  condition  which  supervenes 
on  suspension  or  obstruction  of  the  respiratory 
function. 

By  physiologists,  and  with  more  justice,  the 
term  is  employed  to  signify  the  cessation  of 
respiratory  movements  which  is  brought  about 
by  hyperoxygenation  of  the  blood,  as  when  an 
animal  is  made  to  breathe  oxygen,  or  to  breathe 
more  rapidly  than  the  needs  of  the  economy  re- 
quire. 

APOLLINARIS,  "Waters  of.— Acidulous 
alkaline  table-waters.    See  Mineral  Waters. 

APOPLEXY.  —  Definition.  —  The  word 
apoplexy  moans,  by  its  etymology,  a  striking  from 
(airo,  from,  and  ■n\r\^is,  a  striking),  and  was  at  first 
and  is  still  chiefly  used  to  signify  sudden  abolition 
of  consciousness  and  power  of  motion,  which,  in 
common  English,  is  also  called  a  stroke.  Cere- 
bral haemorrhage  boing  the  most  frequent  cause 
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of  this  condition,  'haemorrhage  into  the  brain* 
and  '  apoplexy '  came  to  be  used  as  synonymous 
expressions.  Subsequently  the  effusion  of  blood 
itself  was  spoken  of  as  the  apoplexy,  the  word 
being  used  to  designate  the  pathological  condition 
causing  the  symptoms  which  itat  first  epitomised. 
Ultimately  it  was  applied  to  a  similar  patho- 
logical state  elsewhere,  and  thus  haemorrhages 
into  the  substance  of  the  lung,  the  spleen,  or 
the  retina  were,  and  still  are  termed  respectively 
pulmonary,  splenic,  or  retinal  'apoplexies.' 

The  term  cerebral  apoplexy  is  sometimes  used 
to  particularise  haemorrhage  into  the  brain,  but 
it  is  more  commonly  employed  to  denote  an 
apoplectic  condition  depending  on  any  cerebral 
lesion,  and  in  that  sense  it  will  be  here  employed, 

W.  R.  Go  webs. 

APOPLEXY,  CEREBRAL.  —  Synon.  : 
A  Stroke ;  Fr.  Apoplcxie ;  Ger.  Schlag. 

Definition. — Loss  of  consciousness,  of  sen- 
sation, and  of  voluntary  motion,  coming  on 
more  or  less  suddenly,  and  due  to  a  morbid  6tate 
of  the  brain. 

This  condition  of  coma  is  termed  'apoplectic' 
when  of  sudden  or  rapid  onset.  Loss  of  con- 
sciousness may  be  due  to  other  causes  acting 
directly  on  the  brain,  such  as  defective  or  exces- 
sive supply  or  altered  condition  of  blood ;  but  it 
is  customary  to  include  among  the  forms  of 
apoplexy  only  that  sudden  loss  of  consciousness 
which  is  due  to  cerebral  congestion,  and  to  con- 
sider as  apoplectic  states  only  those  which  result 
from  distinct  toxaemia. 

^Etiology. — The  apoplectic  condition  may  be 
due  (1)  to  the  influence  upon  the  brain  of  a 
poison  circulating  in  the  blood ;  (2)  to  a  sudden 
cerebral  lesion,  such  as  haemorrhage  or  vascular 
obstruction  ;  or  (3)  to  a  sudden  shock  or  other 
impression  arresting  the  cerebral  functions,  but 
causing  no  visible  alteration  in  the  brain. 

1.  The  toxaemic  states  in  which  apoplectic 
symptoms  occur  are  those  of  uraemia,  drunken- 
ness, and  poisoning  by  narcotics,  as  opium,  &c. 
Theseare  described  elsewhere,  and  need  be  referred 
to  in  this  article  only  in  respect  to  the  diagnosis. 

2.  The  great  cause  of  apoplexy  is  a  sudden  cere- 
bral lesion,  which  may  be  traumatic  or  may  occur 
without  external  injury.  Injury  may  lead  to 
apoplexy  by  simple  concussion,  by  laceration  of 
brain,  or  by  rupture  of  vessels  and  haemorrhage. 
Apoplexy,  not  due  to  injury,  may  be  caused  by 
congestion  ;  by  thrombosis  or  embolism  ;  but 
especially  by  haemorrhage.  The  latter  is  its  most 
common  and  most  efficient  cause.  Profound  ccma 
is  rarely  due  to  any  other  spontaneous  cerebral 
lesion.  A  very  small  haemorrhage  may  cause 
apoplexy. 

3.  Lastly,  apoplectic  symptoms  may  occur  with- 
out obvious  lesion  of  the  brain.  The  coma  which 
results  from  concussion,  that  which  succeeds  an 
epileptic  fit,  and  that  which,  in  the  absence  of 
any  recognisable  cause,  has  been  called  '  simple 
apoplexy,'  furnish  examples. 

Pathology. — In  all  these  cases  the  apoplexy 
is  in  relation  chiefly  to  the  extent  and  suddenness 
of  the  lesion.  Roughly  speaking,  its  occurrence 
may  be  said  to  depend  on  the  suddenness,  its 
degree  on  the  extent  of  the  cerebral  mischief. 
But  the  occurrence  of  apoplexy  depends  sometimes 
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on  the  size  of  the  lesion,  and  the  degree  varies  not 
only  directly  with  the  extent  of  the  mischief,  but 
with  the  extentof  brain-tissue  which  is  exposed  in- 
directly to  the  irritative  influence  of  the  primary 
lesion.  Hence  position  of  lesion  has  an  important 
influence  in  determining  the  apoplectic  symptoms. 
For  these  several  reasons  apoplexy  is  especially 
profound  when  the  haemorrhage  affects  both 
hemispheres,  either  by  simultaneous  extrava- 
sation on  each  side,  or  as  the  result  of  haemor- 
rhage into  the  lateral  t  entricles. 

The  precise  condition  on  which  the  apoplexy 
is  immediately  dependent  has  been  a  matter  of 
dispute.  It  was  formerly  ascribed  to  the  pres- 
sure exerted  by  the  clot  on  the  rest  of  the  brain, 
either  influencing  directly  the  cerebral  tissue,  or 
pressing  on  and  emptying  its  capillaries  (Niemey- 
er).  That  such  pressure  is  exerted  by  a  large 
haemorrhage  is  unquestionable.  The  convolu- 
tions on  the  side  of  the  extravasation  are  flat- 
tened, and  the  falx  is  bulged  to  the  opposite  side 
(Hutchinson,  Jackson).  It  cannot  be  doubted 
that  the  intensity  of  the  apoplexy  in  these  cases 
is  due  in  part  to  this  cause.  But  this  will  not 
explain  the  occurrence  of  the  symptom  in  small 
haemorrhages,  by  which  no  general  pressure  is  ex- 
erted, or  not  more  than  is  at  once  relieved  by  the 
displacement  of  the  mobile  fluid  which  sur- 
rounds the  vessels.  It  will  not  explain  its  occur- 
rence in  laceration  of  the  brain,  or  the  early  loss 
of  consciousness  in  severe  haemorrhage,  in  which, 
as  Jaccoud  insists,  it  should,  if  merely  due  to 
pressure,  be  a  late  rather  than  an  early  symptom. 
There  can  be  little  doubt  from  these  considera 
tions,  and  from  the  cases  in  which  there  is  no 
recognisable  brain-lesion,  that  shock  is  an  im- 
portant element  in  the  causation  of  apoplexy. 
Thus  in  cerebral  haemorrhage  the  apoplectic 
symptoms  are  due  in  part  to  the  influence  on  the 
rest  of  the  brain  of  the  irritation  of  the  nerve- 
elements  by  laceration.  We  can  thus  understand 
why  vascular  occlusion  causes  a  slighter  degree  of 
apoplexy,  since  the  immediate  irritation  of  the 
local  anaemia  is  less  than  that  of  laceration ;  and 
also  why  lesions  of  the  pons  produce  as  they  do 
such  deep  and  long-continued  coma,  since  the 
irritated  fibres  are  connected  with,  and  thus 
influence  indirectly  a  large  part  of  the  cerebrum. 

Sim-pie  Apoplexy  was  a  term  given  by  Aber- 
crombie  to  the  cases,  once  thought  to  be  frequent, 
in  which  apoplexy  occurs  without  recognisable 
brain-mischief  or  blood-poisoning.  Some  of 
these  cases  were  probably  instances  of  uraemic 
poisoning,  and  others  may  have  been  due,  as 
Dr.  Bastian  suggests,  to  capillary  embolism. 
But  cases  are  not  infrequent  to  which  neither  of 
these  explanations  applies,  in  which  death  occurs 
in  an  apoplectiform  attack,  all  organs  being 
found  healthy,  and  the  brain  only  exhibiting,  in 
common  with  the  other  organs,  that  passive  con- 
gestion which  results  from  an  asphyxial  mode 
of  death.  The  nature  of  those  cases  is  still 
mysterious,  but  they  may  be  grouped  with  those 
in  which  fatal  coma  follows  an  epileptic  attack, 
and  is  apparently  duo  to  the  brain-shock  pro- 
duced. 

Serous  Apoplexy  is  a  term  applied  sometimes 
to  cases  of  fatal  apoplexy  in  which  no  lesion 
is  discoverable  except  excess  of  serum  on  the 
surface  of  the  brain.    It  is  now  understood  that 
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such  serous  effusion  is  met  with  constantly  in 
atrophy  of  the  convolutions,  rarely  in  Bright's 
disease,  and  under  no  other  circumstances. 
There  is  no  reason  for  associating  its  presence 
with  the  apoplectic  symptoms.  The  cases  de- 
scribed under  this  term  were  probably  instances 
of  uraemia,  or  of  '  simple  apoplexy '  in  old  persons 
with  atrophied  brains. 

Symptoms. — The  prominent  feature  of  apoplexy 
is  loss  of  consciousness  without  obvious  failure  of 
the  heart's  action.  The  onset  is  often  instanta- 
neous, so  that  the  sufferer  falls  to  the  ground. 
The  face  may  be  flushed  or  pale — it  is  rarely 
very  pale.  The  heart  and  arteries  beat,  often 
with  undue  force  and  lessened  frequency.  Re- 
spiration continues,  but  is  laboured  andstertorous, 
with  flapping  cheeks.  The  limbs  are  motionless. 
In  severe  cases  no  reflex  action  can  at  first  be 
excited.  The  pupils  may  be  dilated,  contracted, 
or  unchanged ;  in  profound  coma  they  are 
usually  dilated  ;  and  they  often  vary  in  size 
spontaneously,  being  sluggish  in  their  action  to 
light.  The  patient  can  usually  swallow,  although 
often  •with  difficulty.  The  sphincters  permit  the 
escape  of  urine  and  faeces,  or  the  urine  may  be 
retained.  In  a  case  of  moderate  severity  the 
reflex  action  soon  returns,  the  conjunctivae  become 
sensitive,  and  the  patient  can  be  roused  to  exhibit 
some  sign  of  consciousness,  shows  returning 
power  of  voluntary  motion,  opens  his  eyes  when 
spoken  to,  and  tries,  when  told  to  do  so,  to  pro- 
trude his  tongue.  On  the  other  hand,  the  apo- 
plexy may  continue  or  may  deepen  in  intensity, 
the  patient  dying  at  the  end  of  a  few  hours  or  a 
few  days.  Death  rarely  occurs  in  a  shorter  time 
than  two  or  three  hours.  In  very  rare  instances 
an  extensive  haemorrhage  into  the  pons  or 
medulla  may  stop  the  respiration  and  kill  the 
patient  in  a  few  minutes. 

It  is  not  often,  however,  that  there  is  this 
simple  loss  of  cerebral  function,  uniformly  dis- 
tributed, and  gradually  deepening  or  passing 
away.  Much  more  commonly  the  symptoms  of  a 
local  cerebral  lesion  are  added  to  those  of  apo- 
plexy. Frequently  such  symptoms  precede  the  loss 
of  consciousness — unilateral  weakness,  deviation 
of  the  mouth,  convulsion.  They  may  be  recog- 
nised during  the  attack :  the  limbs  on  one  side 
exhibit  more  complete  muscular  relaxation  than 
those  on  the  other ;  they  fall  more  helplessly  when 
raised  ;  or  there  is  unilateral  rigidity  or  clonic 
spasm,  unvaried  in  its  seat ;  or  inequality  of 
pupils  is  observed,  or  rotation  of  the  head  and 
conjugate  deviation  of  the  eyes.  As  the  patient 
recovers,  these  local  symptoms  become  more  and 
more  distinct,  the  tongue  deviates  on  protrusion, 
speech  and  swallowing  are  difficult,  or  the  patient 
may  have  lost  the  use  of  language. 

In  ingravescent  apoplexy  the  commencement 
of  the  cerebral  mischief  is  marked  by  symptoms 
of  goneral  shock,  without  any,  or  with  merely 
transient,  loss  of  consciousness.  There  is  com- 
monly pain  in  the  head,  and  thore  may  be  other 
localising  symptoms.  Aftor  somo  hours,  during 
which  the  patient  may  continue  his  occupation, 
coma  gradually  comes  on  and  deepens  into  death. 
This  form  of  apoplexy,  first  doscribod  by  Aber- 
crombie,  is  usually  duo  to  a  Blowly  increasing 
cerebral  haemorrhage. 

Tho  temperature  in  cerebral  apoplexy  is  at  first 
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always  lowored,  but  usually  tho  fall  is  small,  and 
is  succeeded,  after  twelve  to  twenty-four  hours, 
by  a  rise. 

Diagnosis. — From  the  unconsciousness  due  to 
cardiac  syncope,  apoplexy  is  easily  distinguished. 
In  tho  former  the  heart's  action  fails,  the  pulse 
is  weak  and  imperceptible,  tho  face  is  very  pale, 
the  respiration  is  sighing  and  irregular,  reflex 
action  is  rarely  abolished,  and  the  sphincters  are 
seldom  relaxed. 

From  the  several  forms  of  toxmmia  the  diagnosis 
is  often  easy,  sometimes  extremely  difficult.  It 
is  easy  when,  on  the  one  hand,  the  symptoms 
of  apoplexy  are  preceded  or  accompanied  by 
those  of  a  local  cerebral  lesion  ;  or  when,  on  the 
other  hand,  the  direct  or  circumstantial  evidence 
of  poisoning  is  clear,  or  the  symptoms  of  toxaemia 
unmistakable.  Where  there  are  no  local  symp- 
toms, and  where  no  guiding  history  is  to  be 
obtained,  the  diagnosis  is  difficult,  but  a  correct 
opinion  may  commonly  be  formed  by  an  attentive 
comparison  of  the  symptoms  present. 

There  may  be,  as  just  observed,  indirect  evi- 
dence of  toxaemia:  the  breath  may  smell  of 
opium  or  alcohol ;  the  urine  may  contain  albu- 
min. But  albuminuria  or  a  smell  of  spirits  may 
mislead.  Cerebral  haemorrhage  often  occurs  after 
drinking ;  spirit  is  constantly  given  to  a  person  in 
a  fit.  A  smell  of  spirit  must  therefore  only  be 
allowed  weight  in  the  absence  of  any  evidence  of 
cerebral  mischief.  So,  too,  albumin  is  always 
present  in  the  urine  in  uraemia,  but  it  is  also  very 
frequently  present  in  cases  of  cerebral  haemor- 
rhage. Alone,  this  evidence  of  Bright's  disease 
is  of  little  value,  except  there  be  general  oedema 
and  the  patient  be  young ;  then  uraemia  is  more 
probable  than  vascular  degeneration  and  cerebral 
haemorrhage.  But  with  other  symptoms  which 
indicate  uraemic  poisoning,  albuminuria  is  con- 
clusive. 

The  age  of  the  patient  should  be  considered. 
Late  life  is  in  favour  of  brain-disease.  The 
history  of  a  fall  or  blow  on  the  head  adds  weight 
to  other  symptoms  of  cerebral  mischief. 

The  character  of  the  coma  will  sometimes 
guide.  In  uraemia,  and  commonlyin  alcoholism,  it 
is  less  profound  than  in  cerebral  mischief.  The 
patient  can  readily  be  roused.  In  apoplexy, 
in  opium -poisoning,  and  in  the  most  intense 
alcoholic  poisoning,  the  coma  may  be  profound. 
On  the  other  hand,  in  cerebral  haemorrhage  the 
patient,  as  Dr.  Hughlings  Jackson  remarks,  may 
sometimes  be  roused  to  answer  questions.  Violent 
struggling  is  strongly  in  favour  of  drink. 

The  mode  of  onset  of  the  coma  is  important. 
In  apoplexy  it  is  sudden  ;  in  uraemia  slow.  The 
uraemic  patient  becomes  first  drowsy,  then  coma- 
tose. But  with  convulsions  uraemic  coma  may 
come  on  suddenly.  The  onset  of  the  coma  of 
opium-  and  alcohol-poisoning  is  also  slow.  In- 
gravescent apoplexy  is  of  deliberato  onset,  but 
a  profound  degree  of  coma  is  quickly  reached. 

General  convulsions  nt  tho  onset  exclude  drunk- 
enness, and  usually  opium-poisoning,  while  they 
favour  uraemia.  Cerebrnl  mischief  sometimes 
commences  with  a  convulsion,  but  the  convulsion 
is  then  commonly  unilateral,  and  one-sided 
symptoms  are  almost  always  aftorwards  to  be 
recognised.  Rigidity  of  limbs  or  local  muscular 
twitching  during  tho  coma  is,  if  constant  in  seat, 


in  favour  of  cerebral  mischief ;  if  variable  in 
position,  it  is  in  favour  of  uraemia  (Reynolds). 
Post-epileptic  coma  is  of  course  preceded  by  a 
convulsion,  and  should  be  borne  in  mind. 

The  state  of  the  pupils  is  alone  of  little  im- 
portance. Great  contraction  occurs  in  and 
suggests  opium-poisoning,  but  it  is  present  in 
haemorrhage  into  the  pons  Varolii.  The  pupils 
may  be  normal  or  dilated  in  uraemia,  in  alcoholic 
or  opium-poisoning,  and  in  apoplexy.  Inequality 
of  pupils,  an  unilateral  symptom,  points  to 
brain-mischief.  The  retina  should  be  examined, 
since  the  presence  of  albuminuric  retinitis  points, 
in  the  absence  of  the  signs  of  a  localised  cerebral 
lesion,  strongly  to  uraemia. 

Lastly,  the  temperature  should  be  noted.  In 
uraemia  there  is  persistent  uniform  depression ; 
in  cerebral  lesions  the  initial  depression  is  suc- 
ceeded by  a  rise  to  a  point  above  the  normal. 

The  diagnosis  of  the  cause  of  cerebral  apoplexy 
will  be  described  more  fully  under  the  heads  of 
cerebral  congestion,  haemorrhage,  and  softening. 
It  may  be  here  pointed  out  that  slight  and 
transient  apoplexy,  without  local  symptoms,  with 
flushed  face,  and  coming  on  during  effort,  points 
to  cerebral  congestion  ;  slight  and  transient  apo- 
plexywithmarkedlocal symptoms  points  to  soften- 
ing ;  early  and  profound  loss  of  consciousness  to 
cerebral  haemorrhage.  Post-epileptic  coma  may 
be  distinguished  by  the  history  of  epileptic 
attacks ;  or,  if  this  be  not  forthcoming,  it  may 
be  suspected  if  symptoms  of  local  cerebral  lesion 
or  indications  of  toxaemia  are  absent,  if  the 
patient  be  under  40,  and  exhibits  indications  of 
speedy  recovery.  '  Simple  apoplexy '  cannot  be 
diagnosed  during  life,  since  freedom  from  the 
symptoms  of  a  local  lesion  does  not  afford 
ground  for  inferring  that  there  is  no  such  lesion. 

Prognosis. — The  prognosis  in  cerebral  apo- 
plexy depends  in  part  upon  the  intensity  of  the 
attack.  As  long  as  unconsciousness  is  complete, 
and  reflex  action  abolished,  the  patient  is  in  danger 
of  speedy  death.  The  longer  the  apoplectic  con- 
dition lasts  without  improvement,  the  less  pro- 
spect is  there  of  recovery.  Persistent  depression 
of  temperature,  or  a  rise  of  several  degrees  above 
the  normal  after  an  initial  fall,  are  both  of  grave 
significance  :  such  cases  rarely  recover  (Charcot, 
Bourneville). 

The  nature,  extent,  and  position  of  the  cere- 
bral lesion,  when  they  can  be  inferred,  furnish 
other  prognostic  indications.  In  haemorrhage 
the  prognosis  is  more  serious  than  in  softening. 
A  sudden  occurrence  or  increase  of  apoplectic 
symptoms,  a  few  hours  or  days  after  a  slighter 
attack,  is  always  grave,  indicating  a  fresh  ex-  i 
travasation.  If  such  apoplectic  symptoms  become 
profound  and  uniform,  the  prognosis  is  fatal, 
rupture  into  the  ventricles  or  on  the  surface 
of  the  brain  having  probably  occurred.  If  the 
localising  symptoms  point  to  a  lesion  of  the 
medulla  or  pons,  the  prognosis  is  almost  as  un- 
favourable. Early  return  of  consciousness  and 
slight  alteration  in  temperature  are  favourable 
signs.  Previous  cerebral  disease  renders  the 
prognosis  worse.  Lastly,  the  prognosis  must  be 
influenced  unfavourably  by  any  impairment  of 
the  organic  functions  of  circulation  and  respira- 
tion, whether  independent  of  or  due  to  the  cere- 
bral lesion. 
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Treatment. — The  treatment  of  cerebral  apo- 
plexy must  be  guided  by  the  indications  of  its 
cause.  Where  none  can  be  obtained,  it  should 
be  treated  as  cerebral  haemorrhage.  Still- 
ness is  the  most  important  condition.  The  patient 
should  be  moved  as  little  as  possible,  but  placed 
in  the  recumbent  posture  -with  the  head  slightly 
raised.  The  neck  should  be  freed  from  constriction. 
If  the  extremities  are  cold,  warmth  may  beapplied 
to  them ;  and  cold  to  the  head  if  there  is  local 
heat  or  flushing.  Sinapisms  to  the  neck  and  ex- 
tremities sometimes  seem  to  hasten  the  return  of 
consciousness.  The  administration  of  stimulants 
should  be  regulated  by  the  state  of  the  heart.  In 
thrombosis  or  embolism  the  heart  should  be  kept 
up  to  the  normal  by  very  careful  administration 
of  alcohol,  ether,  or  ammonia.  In  haemorrhage 
it  may  be  allowed  to  fall  a  little  below  the  nor- 
mal, but  indications  of  failing  power  should  be 
watched  for  and  counteracted.  Where  no  causal 
indication  exists,  the  latter  is  the  wiser  plan. 
Venesection  and  purgation  are  remedies  of  similar 
effect,  but  different  in  degree,  and  are  indicated 
by  high  arterial  tension  and  cephalic  conges- 
tion, shown  by  incompressibility  of  the  pulse 
and  flushing  of  the  face.  Venesection  is  useful 
where  the  heart  acts  strongly,  and  the  pulse  is 
full  as  well  as  incompressible.  Its  effect  is 
proportioned  to  the  rapidity  with  which  the 
blood  is  taken,  rather  than  to  the  quantity 
removed.  Purgatives  remove  serum  from  the 
blood,  and  lessen  the  amount  of  blood  within  the 
skull  by  causing  an  afflux  to  the  capacious  intestinal 
vessels.  The  best  purgative  is  croton  oil.  With 
a  failing  heart  and  pale  surface  they  should  be 
avoided.  Diuretics  may  then  be  used  to  relieve 
the  vascular  tension.  As  the  apoplexy  clears, 
the  nature  of  the  case  becomes  evident,  and  the 
treatment  of  the  several  conditions  is  described 
elsewhere.  (See  Brain,  Haemorrhage  and  Soften- 
ing of.)  For  treatment  of  the  other  causes  of  the 
apoplectic  state,  see  Alcoholism,  Poisons,  and 
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APPENDIX  VERMIFORMIS,  Inflam- 
mation, Ulceration,  and  Perforation  of. 

Definition. — Inflammation  of  the  appendix 
vermiformis  from  lodgment  of  hardened  faeces 
or  a  foreign  body,  leading  to  ulceration,  frequently 
ending  in  perforation  of  the  coats ;  to  inflamma- 
tion and  suppuration  of  adjacent  tissues  (peri- 
typhlitis) ;  and  to  peritonitis,  local  or  general. 

JEtiology. — The  usual  cause  of  this  affection 
is  a  foreign  body  (e.g.,  fruit-pips  or  -stones,  a 
small  bone,  shot,  pins,  &c.) ;  or  a  faecal  concretion 
imprisoned  within  the  cavity  of  the  vermiform 
appendix.  Perforation  has  been  recorded  in  ty- 
phoid fever  and  tuberculous  disease. 
_  Anatomical  Characters. — Before  perfora- 
tion takes  place  the  appondix  may  be  found 
distended  with  pus ;  a  foreign  body  or  concrotion 
lodged  within  it ;  and  the  mucous  membrane 
ulcerated.  The  concretion  or  concretions  vary 
in  size  from  a  small  pea  to  a  bean  ;  are  usually 
brown  and  hard ;  and  consist  of  layers  of  con- 
densed faeces,  secretions,  and  phosphates,  depo- 
sited around  a  small  nucleus,  which  may  provo 
to  be  a  seed  or  other  foroign  body,  or  a  piece  of 
unusually  inspissated  fasces.  These  concretions 
greatly  resemble,  and  are  often  mistaken  for. 
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fruit-stones.  Ulceration  and  perforation  may  oc- 
cur at  any  part  of  the  appendix,  usually,  however, 
at  the  extremity  or  the  lower  third.  There  may 
be  a  circumscribed  peritoneal  abscess ;  or  the 
perforated  part  of  the  appendix  may  be  found  ad- 
herent to  the  surrounding  parts,  for  example  the 
caecum  or  the  abdominal  wall. 

Symptoms. — Pain,  generally  ill-defined,  in  the 
right  iliac  region,  may  be  the  only  symptom  to 
attract  attention,  and,  as  a  rule,  it  is  not  until 
local  peritonitis  or  perityphlitis  is  set  up  that  we 
may  suspect  the  nature  of  the  disorder  ;  the  ab- 
sence of  premonitory  symptoms,  of  the  character- 
istic tumour  of  typhlitis,  and  of  intestinal  ob- 
struction, excluding  inflammation  of  the  caecum. 
Often,  however,  the  course  from  the  first  is  latent, 
and  the  mischief  is  suddenly  revealed  by  perfor- 
ation into  the  peritoneum,  followed  by  general 
and  rapidly  fatal  peritonitis.  Adhesions  formed 
in  front  of  the  slowly  advancing  ulceration  may 
localise  the  consecutive  inflammation. 

The  substance  imprisoned  within  the  appendix 
may  be  dislodged  by  (a)  inflammation  and  sup- 
puration of  the  tissues  around  the  caecum  (peri- 
typhlitis, pericaecal  abscess) ;  or  (b)  the  appendix, 
at  the  point  of  perforation,  having  become  adhe- 
rent to  the  caecum,  a  communication  is  estab- 
lished with  this  part. 

Diagnosis. — Inflammatory  affections  of  the 
caecum  and  of  the  appendix  can  rarely  be  clearly 
distinguished  from  each  other.  Inflammation  of 
the  appendix  is  apt  to  persist,  continuing  to  be 
acute  and  severe ;  while  caecitis  may  be  subdued 
by  free  relief  of  the  bowels.  Caecitis  with  ulce- 
ration is  apt  to  follow  intestinal  inertia  ;  whilb 
the  alarmingly  acute  and  rapidly  fatal  symptomb 
of  inflammation  with  ulceration  and  perforation 
of  the  appendix  often  arise  during  perfect  health. 
Inflammation  of  the  cellular  tissue  surrounding 
the  caecum  (perityphlitis)  is  more  commonly  the 
result  of  ulcerative  inflammation  of  the  caecum 
than  of  the  appendix.  The  complete  investment 
of  the  appendix  by  peritoneum  contributes  to 
perforation  and  fatal  general  peritonitis. 

Prognosis. — General  peritonitis  from  sudden 
perforation  into  the  cavity  of  the  peritoneum 
is  the  great  danger,  recovsry  from  which  is 
extremely  rare.  Inasmuch  as  this  may  occur  at 
any  time  during  the  course  of  ulcerative  inflam- 
mation of  the  appendix,  a  guarded  opinion  should 
always  be  given  when  there  is  suspicion  of  the 
existence  of  this  affection.  Continued  uneasiness 
in  the  right  iliac  region  without  indications  of 
faecal  accumulation,  or  of  inflammation  in  or 
around  the  caecum,  should  not  be  regarded 
lightly.  Though  this  serious  _  accident  is  less 
apt  to  occur  after  the  formation  of  adhesions 
around  the  advancing  ulceration,  we  must  not 
forget  that  well-marked  local  inflammation  of 
the  peritoneum,  or  of  the  cellular  tissue  around 
the  caecum,  does  not  always  prevent  it,  inas- 
much as  the  adhesion  which  may  thus  form  may 
not  be  sufficiently  strong  to  withstand  the  pres- 
sure of  pus  in  the  appendix. 

Treatment. — The  patient  must  be  kept  at  rest 
in  bod,  hot  poulticos  applied, and  an  unirritating 
fluid  diet  allowed.  Opiates,  for  the  purpose  of 
relieving  pain  and  subduing  the  peristaltic  con- 
traction of  the  intestines,  should  be  freely  and 
continuously  administered;  and  if  irritability  of 
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the  stomach  oxist,  they  should  be  introduced  by 
enema  or  by  subcutaneous  injection.  Peritonitis 
or  other  complications  must  be  treated  as  they 
ariso.  George  Oliver. 

APPETITE.— In  disease  the  desire  for  food 
may  be  either  lessened  or  increased ;  or  the  appe- 
tite may  be  perverted,  .and  a  longing  for  various 
substances  unfitted  for  or  incapable  of  digestion 
may  be  displayed. 

Loss  of  appetite  —  Anorexia  accompanies 
almost  all  forms  of  acute  or  chronic  gastritis ; 
and  as  these  affections  constantly  coexist  with 
other  diseases,  great  variety  as  regards  the  desire 
for  food  is  manifested  in  various  complaints. 
In  acute  gastritis  there  is  often  not  merely  a  loss 
of  desire  for,  but  a  positive  aversion  to  food, 
and  the  patient  resolutely  resists  any  attempt 
at  obliging  him  to  take  either  solid  or  liquid 
nourishment.  In  the  more  chronic  forms  of  gas- 
tritis the  distaste  for  food  may  be  only  slight ; 
in  some  cases  the  appetite  is  increased,  but  is 
quickly  satisfied  as  soon  as  a  small  quantity  of 
food  is  taken.  In  chronic  ulcer  of  the  stomach 
the  appetite,  as  a  rule,  remains  good,  and  the 
patient  is  only  prevented  from  indulging  it  by 
the  fear  of  the  pain  that  will  result  from  his  so 
doing.  Whenever  the  secreting  structure  of  the 
organ  is  extensively  diseased  the  appetite  fails. 
Thus,  in  atrophy  of  the  stomach  the  desire  for 
food  generally  lessens  along  with  the  diminish- 
ing strength  of  the  invalid.  In  cancer  of  the 
stomach  there  is  always  an  extensive  destruction 
of  the  glandular  structure,  and  loss  of  the  appe- 
tite is  a  constant  and  prominent  symptom. 
It  must  be  remembered  that  a  loss  of  appe- 
tite may  be  more  apparent  than  real.  The  phy- 
sician is  constantly  consulted  on  account  of  this 
symptom,  when  a  little  inquiry  will  show  that 
the  patient  is  really  digesting  as  much  as  his 
system  requires,  but  that  by  a  habit  of  eating 
without  allowing  a  proper  interval  between  his 
meals,  or  by  indulging  in  food  of  too  nutritious 
a  nature,  or  in  an  undue  amount  of  alcoholic 
stimulants,  the  sensation  of  hunger  is  prevented. 

Increase  of  appetite — Bulimia,  usually  occurs 
whore  there  is  a  necessity  for  an  increased  supply 
of  food.  Thus  it  is  common  after  all  febrile 
diseases,  where  the  stomach  has  been  long  inac- 
tive. Again,  in  diabetes,  where  a  large  portion 
of  the  food  is  passed  off  in  the  form  of  sugar 
instead  of  being  converted  into  the  material 
required  to  keep  up  the  nutrition  of  the  body, 
there  is  an  unusually  largo  appetite.  A  craving 
sensation  is  a  common  symptom  in  chronic  catar- 
rhal gastritis.  It  probably  arises  from  the  ir- 
ritation set  up  by  the  mucus  and  fermenting 
substances  long  retained  in  the  stomach,  and  is 
temporarily  relieved  by  eating.  The  best  trrnt- 
ment  for  such  cases  is  to  give  alkalis  about  half 
an  hour  before  the  craving  usually  occurs,  at  the 
same  timo  that  the  affection  of  the  mucous  mem- 
brane is  combated  by  appropriate  diot  and  reme- 
dies. In  some  persons  the  sensation  of  extreme 
hunger  appears  to  arise  from  an  irritable  condi- 
tion of  the  stomach,  by  which  the  food  is  passod 
into  the  duodenum  before  digestion  is  completed. 
The  sensation  is  mostly  complained  of  at  night, 
and  the  writer  has  found  it  a  good  plan  to  let 
the  patient  have  some  beef-tea  or  meat  lozenges, 
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for  example,  either  just  before  retiring  to  rest  or 
during  the  night.  In  children  a  craving  for  food 
is  a  frequent  symptom,  and  arises  either  from  the 
irritation  of  worms,  or  from  chronic  catarrh  of 
the  mucous  membrane  of  the  small  intestines. 

Perversion  of  appetite — Pica  is  most  common  in 
pregnant  or  hysterical  females.  Curious  articles, 
such  as  chalk,  cinders,  and  slate-pencil,  are  some- 
times swallowed.  In  the  insane  and  in  idiots ' 
articles  of  an  indigestible  nature  are  not  uufre- 1 
quently  introduced  into  the  stomach,  such  as 
string,  paper,  cocoa-nut  fibre,  &c. 

It  is  a  matter  of  great  importance  that  all 
persons,  but  especially  dyspeptics,  should  ac- 
custom themselves  to  control  their  appetite. 
Whenever  a  larger  amount  of  food  is  taken  than 
the  stomach  is  capable  of  digesting,  the  residue 
is  apt  to  ferment  and  thereby  to  produce  gastric 
catarrh.  This  is  more  especially  the  case  where 
the  digestive  powers  have  been  enfeebled  by 
previous  attacks  of  gastric  inflammation . 

S.  Fenwick.. 

APYBETICS.    See  Anttftretics. 

APYB.EXIA  (U,  priv.,  and  ■nvpioau,  I  am 
feverish). — This  word  literally  means  absence 
of  fever :  it  is  also  used  to  denote  the  interval 
between  paroxysms  of  intermittent  fever. 

ABACHNTTIS.  —  Inflammation  of  the 
arachnoid  membrane.    See  Me>"xngitis. 

ABCACHON",  West  coast  of  France. — 
Summer  and  autumn  resort.  Sheltered  by  pine 
woods.  Calm  in  winter.  See  Climate,  Treat- 
ment of  Disease  by. 

ARCUS  SENILIS  is  a  crescentic  opacity  of 
the  cornea,  within  its  margin,  often  seen  in  old 
people.  The  arcus  is  usually  first  observed  in  the 
upper  part,  and  soon  afterwards  a  smaller  opaque 
crescent,  opposite  to  this,  appears  below.  In  the 
course  of  years  the  two  crescentic  marks  become 
slightly  wider  and  more  opaque,  their  points 
having  at  the  same  time  extended  much  more  con- 
siderably in  proportion,  so  that  an  annvlus  or  ring 
is  formed.  It  probably  is  always  widest  and 
most  opaque  above,  and  wider  and  more  opaque 
below  than  at  the  sides.  An  arcus  is  grey  when  it 
first  appears,  but  it  may  attain  at  last  to  an 
ivory  whiteness.  It  Is  especially  noteworthy 
that  arcus,  besides  being  regular  in  shape,  of  an 
evenly-graduated  degree  of  opacity,  and  well-de- 
fined at  its  inner  margin,  is  never  continuous  with 
the  opaque  sclerotic  external  to  it,  but  is  always 
separated  from  this  membrane  by  an  extremely 
narrow  line  of  demarcation  of  unaffected  corneal 
tissue,  which,  as  it  is  normally  almost  transparent 
here  at  its  margin,  is  the  more  conspicuous  by  force 
of  contrast  with  the  new  opacity.  At  the  same  time 
it  must  be  observed  that  the  well-defined  opacity 
is  most  opaque  in  the  centre  or  slightly  external 
to  the  centre  of  its  width,  at  any  part;  so  that, 
although  it  is  everywhere  well-defined,  it  is  shaded 
off  somewhat  abruptly  towards  its  outer  circum- 
ference, and  morf  gradually  at  its  inner  margin. 
The  arcus  is  much  more  prone  to  increase  in  opa- 
city than  in  width.  It  rarely  attains  a  width,  even 
at  the  upper  part  of  the  cornea,  of  more  than  A  in. 
It  is  very  conspicuous  when  backed  by  a  dark 
iris.  The  cornea  within  the  regular  boundaries 
of  the  arcus  senilis  remains  perfectly  transparent, 
and  vision  is  in  no  degree  impaired  by  it.  Wounds 
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in  the  part  of  the  cornea  thus  affected  heal  well, 
and  no  surgeon  is  led  by  it  to  operate  in  any  other 
part  of  the  cornea,  rather  than  divide  the  arcus 
itself  in  the  part  in  which  the  corneal  opening  is 
made  in  almost  all  operations  on  the  eye. 

Pathology  and  ^Etiology. — Arcus  senilis  is 
essentially  a  fatty  degeneration  of  the  proper 
substance  of  the  cornea.  It  is  not  fully  explained 
why  it  should  appear  just  where  it  does,  so  near 
to  the  source  of  nutrition  of  the  cornea;  the 
fatty  substitute  for  the  natural  tissues  seeming 
to  occupy  only  the  circumference,  and  first  and 
chiefly  under  the  upper  and  lower  lid,  where  also 
the  conjunctiva  and  sclerotic  overlap  the  cornea 
more  particularly — a  situation  in  which  the  lids 
exercise  a  certain  amount  of  pressure,  which  has 
been  regarded  by  Dr.  C.  J.  B.  "Williams  as  the 
immediate  cause  of  the  degeneration. 

If  an  eye  suffers  from  chronic  deep-seated 
disease  an  arcus  'will  develop  more  rapidly  ;  as, 
for  example,  in  a  case  of  old  recurrent  iritis  of 
one  eye  only,  in  which  there  was  a  well-marked 
arcus,  while  in  the  other  there  was  hardly  a  trace 
of  it.  An  anomalous  case  is  that  in  which  the 
upper  and  lower  arcus  are  opposite  as  usual,  but 
in  an  inclined  meridian.  Arcus  senilis  is  as 
capricious  in  its  appearance  as  other  senile 
changes ;  it  is  no  clear  indication  of  the  age, 
certainly  not  of  the  number  of  years  of  life  of  a 
patient,  as  it  may  appear  even  in  youth,  and  may 
never  appear  even  in  extreme  old  age;  but  when 
it  occurs  before  forty  years  of  age  it  is  taken,  by 
some  life-insurance  medical  officers,  to  be  an 
indication  of  concomitant  fatty  disease  of  the 
heart  and  degeneration  of  the  arteries.  But 
fatty  heart  is  often  found  without  arcus,  and  ar- 
cus without  fatty  heart.  If,  together  with  other 
evidence  of  weakened  heart-power,  there  be  an 
arcus,  it  is  probable  that  fatty  degeneration  of 
the  heart  exists. 

Treatment. — Arcus  senilis  is  incurable,  and 
no  one  endeavours  expressly  to  check  its  increase, 
which,  no  doubt,  is  sometimes  possible,  as  the 
writer  is  acquainted  with  a  case  in  which  the 
successful  treatment  of  Bright's  disease  has,  for 
ten  years,  completely  arrested  its  advance. 

J.  F.  Streatfeixd. 

ARDOR  {ardor,  heat). — A  sensation  of  heat, 
burning,  or  scalding,  which  may  be  felt  along 
the  urethra  during  the  passage  of  urine  {Ardor 
Urinal) ;  or  in  connection  with  the  stomach 
{Ardor  Ventriculi). 

ARGYRIA  {Hpyvpos,  silver).— The  slate- 
coloured  stain  of  the  skin  produced  by  the  inter- 
nal use  of  the  salts  of  silver.  See  Pigmentary 
Affections. 

ARSENIC,  Poisoning  by.-Arsenic  is  classed 
as  a  metallic  irritant  poison,  though  its  action 
is  by  no  means  limited  to  that  of  an  irritant.  It 
acts  specifically  on  the  gastro-intestinal  mucous 
membrane,  whatever  be  the  channel  by  which 
the  poison  gains  access  to  the  system.  The  most 
usual  source  of  acute  arsenical  poisoning  is  the 
administration  of  white  arsenic  or  arsenious  acid  ; 
but  the  sulphides,  various  arsenides,  and  impure 
commercial  articles,  such  as  dyes,  wall-papors, 
and  pigments,  may  be  fertile  sources  of  arsenical 
poisoning.  Poisoning  by  arsonic  may  be  either 
acute  or  chronic. 
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A.  Acute  Arsenical  Poisoning. — This  is  the 
usual  form  of  poisoning  ensuing  on  the  nefarious 
administration  of  any  preparation  of  arsenic,  but 
usually  the  oxide  {arsenious  acid)  is  employed. 

Symptoms. — The  symptoms  do  not,  as  in  the 
case  of  corrosive  poisoning,  come  on  immediately 
after  the  administration  of  the  poison.  There  is 
most  commonly  an  interval  of  half  an  hour  or  an 
hour  between  the  swallowing  of  the  agent  and 
the  onset  of  prominent  symptoms.  The  quantity 
of  the  noxious  agent,  and  its  state  as  regards 
solubility,  have  also  an  obvious  relation  to  the 
commencement  of  symptoms.  Most  commonly, 
after  a  sense  of  faintness  and  depression,  intense 
burning  pain  is  felt  in  the  epigastric  region, 
accompanied  by  tenderness  on  pressure.  Nausea 
and  vomiting  quickly  supervene,  increased  by 
every  act  of  swallowing.  Unlike  what  occurs  in 
an  ordinary  bilious  attack,  with  which  arsenical 
poisoning  may  be  at  first  confounded,  the  pain 
and  sickness  are  not  relieved  by  the  act  of 
vomiting.  The  vomited  matters  are  extremely 
varied,  and  present  no  characteristic  appearances. 
At  first  they  usually  consist  of  the  ordinary  con- 
tents of  the  stomach,  but  at  a  later  stage  are 
largely  charged  with  bile  which  has  regurgitated 
into  the  stomach  in  consequence  of  the  violence 
of  prolonged  emesis ;  and  they  may  be  tinged 
with  blood.  Ordinarily  vomiting  is  speedily 
followed  by  violent  purging,  and  great  straining 
at  stool,  the  motions  being  often  streaked  with 
blood.  Purging  may,  however,  be  entirely  ab- 
sent. Other  prominent  symptoms  are  great 
thirst,  a  feeble  irregular  pulse,  and  cold  clammy 
skin.  The  patient  as  a  rule  dies  within  eighteen 
to  seventy-two  hours  in  a  state  of  collapse;  but 
tetanic  convulsions  are  not  uncommon,  and  even 
coma  and  paralysis  may  close  the  scene. 

Diagnosis.— From  an  ordinary  bilious  attack, 
induced  by  improper  diet  or  by  decomposing  food, 
arsenical  poisoning  is  diagnosed  by  the  persist- 
ence of  the  symptoms  after  the  removal  of  the 
apparent  cause ;  and  not  infrequently  by  the 
symptoms  remitting  and  again  supervening  on 
the  administration  of  food  or  drink  of  a  parti- 
cular kind,  or  given  by  a  particular  hand.  From 
choleraic  diarrhoea  it  is  distinguished  by  the 
sudden  onset  of  symptoms,  thirty  to  sixty  minutes 
after  food  or  drink  has  been  taken ;  by  the  absence 
of  rice-water  stools,  or  of  lividity  of  the  skin  ; 
and  by  the  symptoms  not  yielding  to  treatment. 
Moreover,  in  poisoning  by  arsenic  there  is  usually 
greater  tenderness  over  the  epigastrium ;  the 
diarrhoea  is  less  passive,  and  accompanied  with 
more  tenesmus  than  in  choleraic  diarrhoea  ;  the 
stools  are  more  often  bloody;  and  nervous 
symptoms  may  be  more  pronounced.  The  diag- 
nosis is,  however,  often  very  difficult,  except 
when  aided  by  a  chemical  analysis  of  the  matters 
ejected  from  the  stomach  or  of  the  excrctn, 
which  should  always  be  made  in  doubtful  cases. 

Prognosis. — This  must  always  be  uncertain, 
since  it  is  rarely  possible  to  ascertain  the  quan- 
tity taken,  or  to  ensure  its  entire  evacuation 
from  the  stomach. 

Treatment. — Emetics,  diluents,  and  demul- 
cents are  the  appropriate  remedies.  The  stomach- 
pump  may  also  be  usefully  employed.  In  ad- 
ministering emetics,  tartar  ometic  should  be 
avoided,  as  it  increases  the  depression,  and  its 
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presence  complicates  a  chemical  analysis.  More- 
over, tartar  emetic  frequently  contains  traces  of 
arsenic,  and,  in  the  event  of  an  analysis  being 
made,  an  unfounded  suspicion  may  be  raised. 
No  confidence  can  be  placed  in  the  so-called 
antidotes,  ferric  hydrate  and  magnesia,  except 
where  a  solution  of  arsenic  has  been  taken. 

B.  Chronic  Arsenical  Poisoning.  —  This 
form  of  poisoning  is  not  uncommon,  and  is, 
anlike  the  acute  form,  generally  accidental. 
The  inhalation  of  arsenical  vapours  in  factories, 
or  of  arsenical  dust,  as  from  green  and  other 
wall-papers,  and  in  the  process  of  manufacturing 
artificial  flowers,  is  a  common  source  of  chronic 
arsenical  poisoning. 

Those  who  are  chiefly  exposed  to  this  form  of 
poisoning  are  persons  employed  in  the  manufac- 
ture of  pigments,  especially  green  pigments ; 
paperhangers  and  decorators  ;  artificial-flower 
manufacturers ;  milliners ;  persons  exposed  to 
the  fumes  of  heated  metals,  particularly  zinc 
and  brass  ;  manufacturers  of  dyes  ;  and  leather- 
dressers.  In  the  process  of  depilating  sheep-skins, 
previous  to  the  tanning  or  the  tawing  process, 
a  mixture  of  lime  and  orpiment  (sulphide  of 
arsenic)  is  used ;  and  serious  ulceration  of  the 
hands,  scrotum,  nose,  and  cheeks  not  infrequently 
results.  Persons  living  in  rooms  the  walls  of 
which  are  covered  with  arsenical  paper,  especi- 
ally bright-green  papers  containing  arsenite  of 
copper,  are  liable  to  suffer  from  chronic  arseni- 
cal poisoning.  It  is  uncertain  whether  this  is 
entirely  caused  by  the  mechanical  transfer  of 
pigmentary  dust  to  the  air-passages,  or  is  partly 
due  to  volatilisation  of  the  arsenic,  probably  in 
the  form  of  arseniuretted  hydrogen.  Many  brown 
wall-papers  also  contain  arsenic,  and  arsenious 
acid  is  sometimes  added  to  the  size  ;  such  papers 
have  been  known  to  produce  the  specific  symp- 
toms of  arsenical  poisoning. 

That  some  persons  can  take  arsenious  acid 
internally  with  impunity  in  relatively  large  doses 
(arsenic-eating)  is  now  a  well-established  fact. 

Symptoms. — The  first  symptoms  of  chronic 
arsenical  poisoning  are  usually  loss  of  appetite, 
prseeordial  pains,  irritability  of  the  bowels,  and 
occasionally  headache.  Suffusion  of  the  eyes, 
a  peculiar  and  characteristic  appearance  of 
the  conjunctiva,  often  amounting  to  actual 
conjunctivitis,  and  intolerance  of  light  are  early 
manifested.  The  muscular  power  of  the  limbs  is 
impaired  pretty  constantly,  and  actual  paralysis 
extending  upwards  from  the  lower  extremities  is 
occasionally  observed.  A  characteristic  vesicular 
eruption  on  the  skin  (eczema  arsenicale)  is  fre- 
quent, as  well  as  irritation  of  the  skin,  especially 
over  the  neck,  scalp,  hands,  and  armpits.  Males 
who  handle  arsenical  preparations  are  liable  to 
ulcerations  of  the  scrotum  and  penis,  obviously 
due  to  amechanical  transference  of  the  poison  to 
the  genitals  when  these  are  touched.  If  the  source 
of  the  disease  be  not  removed,  progressive  emacia- 
tion, exfoliation  of  the  cuticle,  and  nervous  pros- 
tration supervene  ;  and  convulsions  may  precede 
the  fatal  termination.  The  effects  of  green 
arsenical  pigments  are  sometimes  manifested  by 
bleeding  from  the  nose. 

Diagnosis. — When  a  patient  suffers  more  or 
less  from  the  symptoms  above  described,  and  is 
also  known  to  be  exposed  to  any  of  the  sources 
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of  danger  from  arsenical  poisoning  enumerated 
under  the  aetiology,  the  diagnosis  is  not  difficult. 

Treatment. — The  source  of  poisoning  should 
invariably  be  removed.  It  is  found  that  those  who 
suffer  from  working  in  arsenic  make  no  progress 
towards  recovery  until  they  are  removed  from 
contact  with  the  poison.  Wall-papers  which 
contain  arsenic,  and  are  suspected  to  be  the 
cause  of  symptoms,  should  be  taken  away. 
Quinine,  or  other  tonics,  iron,  and  attention  to 
the  digestive  organs  will  be  needed.  Removal 
to  fresh  country  air  is  often  productive  of  marked 
benefit.  Soothing  lotions  to  the  skin,  and  careful 
attention  to  eroding  ulcers,  especially  of  the  cheek, 
may  be  necessary.  Shampooing  and  warm  baths 
form  the  best  treatment  for  paralytic  lesions. 

Morbid  Appearances. — These  are  the  same 
by  whatever  channel  the  poison  has  gained 
access  to  the  system.  As  a  rule  there  is  marked 
inflammation  of  the  stomach  and  duodenum, 
usually  of  the  small  and  large  intestines  also  ; 
but  not  uncommonly  the  inflammation  is  limited 
to  the  stomach,  duodenum,  and  rectum,  the 
intervening  alimentary  tract  having  escaped.  If 
the  poison  has  been  administered  in  a  solid  form, 
white  patches  of  the  arsenical  compound  may  be 
foundimbedded  in  thick  bloody  mucus  and  inflam- 
matory exudation.  Portions  of  the  white  arsenic 
are  also  sometimes  converted  by  the  sulphuretted 
hydrogen  evolved  during  decomposition  into  the 
yellow  sulphide.  Ulceration  of  the  stomach  is 
rare,  and  perforation  almost  unknown.  An  ecchy- 
mosed  condition  of  the  heart  is  often  observed ; 
and  fatty  degeneration  of  the  liver,  as  in  poison- 
ing by  phosphorus,  has  been  described. 

T.  Stevexsux. 

ARTERIES,  Diseases  of. — It  is  important 
to  keep  in  mind  the  following  anatomical  facts 
in  studying  the  morbid  processes  to  which 
arteries  are  subject : — In  immediate  contact  with 
the  blood-stream  in  arteries  lies  the  endothelium 
— a  layer  of  flattened  cells ;  outside  this  is  the 
tunica  intima,  composed  of  elastic  tissue  in 
longitudinal  arrangement :  together  the  endothe- 
lium and  tunica  intima  constitute  the  internal 
coat  of  the  older  writers.  Still  more  external  we 
find  the  middle  coat,  made  up  of  muscular  fibre 
arranged  transversely,  in  the  larger  arteries  mixed 
with  elastic  tissue ;  and,  most  external  of  all,  the 
external  coat,  consisting  of  longitudinally  fibril- 
lated  connective  tissue. 

1.  Acute  Arteritis,  affecting  a  very  limited 
portion  of  a  vessel,  and  leading  to  ulceration, 
occasionally  occurs.  In  some  cases  this  has 
arisen  from  the  irritation  caused  by  an  embolus, 
which,  becoming  detached  from  a  cardiac  valve, 
has  blocked  a  distant  artery;  and  Dr.  Moxon  has 
specially  drawn  attention  to  its  occurrence  in  tbj 
aorta,  when  the  ascending  portion  ofthevessel  has 
been  exposed  to theimpactof  a  hard,  freely  moving 
vegetation  on  one  of  the  segments  of  the  aortic 
valve.  Dr.  Moxon  has  also  described,  under 
the  designation  inflammatory  mollifies,  the  occur- 
rence of  softening  and  swelling  of  the  arterial 
tunics  in  circumscribed  spots ;  which  become 
flabby  and  inelastic,  and  ultimately  bulge  out- 
wards and  form  aneurisms.  He  believes  that  this 
condition  depends  on  a  peculiar  general  state,  and 
is  the  great  cause  of  aneurism  in  young,  hard- 
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working  men.  Except  in  these  circumscribed 
inflammatory  lesions,  we  do  not  meet  with  any 
condition  of  the  arterial  tunics  to  which  the  de- 
signation acute  arteritis  can  be  applied.  Such  a 
change  has,  indeed,  been  described,  and  the 
writer  has  seen  the  lining  membrane  of  the 
ascending  and  transverse  portions  of  the  aorta 
of  a  bright  vermilion  hue,  strongly  suggestive  of 
acute  inflammatory  change ;  but  the  best  ob- 
servers are  now  agreed  in  believing  that  this 
appearance  arises  from  staining  by  haematin. 

2.  Chronic  Arteritis  has  been  described  as 
pursuing  a  course  different  from  the  endarteritis 
deformans,  which  •will  immediately  be  noticed  ; 
and  as  causing  thickening  of  the  coats  of  the 
vessels,  narrowing  of  their  calibre,  and  absence 
of  pulsation  during  life.  As  such,  chronic  ar- 
teritis appears  to  be  a  disease  of  extreme  rarity. 
But,  on  the  other  hand,  if  it  be  considered  as 
the  first  stage  of  atheromatous  disease,  it  may 
be  said  to  be  of  frequent  occurrence. 

3.  Periarteritis  is  the  term  applied  by 
Charcot  and  Bouchard  to  the  morbid  change 
which,  in  their  opinion,  eventuates  in  cerebral 
haemorrhage.  According  to  these  physicians, 
cerebral  haemorrhage  is  not  usually  due  to 
atheromatous  decay  of  the  vessels  of  the  brain  ; 
but,  in  the  vast  majority  of  cases,  to  the  rupture 
of  miliary  aneurisms,  which  in  their  turn  have 
been  produced  by  a  morbid  process  beginning  in 
the  perivascular  sheath  surrounding  the  cerebral 
vessels  ;  and  which,  proceeding  from  without  in- 
wards, ultimately  involves  all  the  coats  of  the 
vessels  (see  Brain,  Haemorrhage  into). 

4.  Atheromatous  Disease,  the  Endarteritis 
deformans  of  Virchow,  is  the  arterial  disease 
which  is  most  frequently  met  with,  and  the  one 
whose  consequences  are  most  serious.  It  presents 
three  tolerably  well-defined  stages,  (a)  In  the 
first  stage  we  notice,  when  the  vessel  is  slit  open, 
greyish  patches,  by  which  the  lining  membrane  is 
irregularly  thickened  ;  these  patches  seem  to  lie  on 
the  surface  of  the  membrane,  but  this  appearance 
is  deceptive;  the  endothelium  lies  between  them 
and  the  blood-stream,  and  is,  at  least  at  the  begin- 
ning of  the  morbid  process,  unaffected.  The  ma- 
terial of  which  the  patches  are  formed  is  really 
situated  between  the  tunica  intima  and  tunica 
media  ;  itis  semi-cartilaginous  in  consistence,  and 
is  formed  by  an  abnormally  rapid  multiplication 
of  the  deeper  cells  of  the  tunica  intima, — the  new 
growth  pushing  up  this  tunic  with  its  super-im- 
posed endothelium,  and  so  causing  a  bulging  into 
the  interior  of  the  vessel.  The  process  is  of  the 
nature  of  an  inflammatory  change  ;  that  is,  it  con- 
sists in  the  proliferation  of  cellular  elements,  in 
consequence  of  some  influence  which  has  excited 
them  to  unnatural  growth.  (J)  In  the  second 
stage  the  cellular  elements  of  which  the  new 
growth  is  composed  undergo  a  process  of  fatty 
degeneration ;  and  in  consequence  it  becomes 
yellowish  in  colour  and  pasty  in  consistence:  it 
was  the  paste-like  appearance  of  the  mass  in  this 
stage  which  originally  gained  for  the  process  the 
designation  Atheroma  (bO-fipv  =  meal).  It  not  un- 
frequently  happens  that  the  whole  of  the  internal 
coat  with  its  endothelium  is  involved  in  tho 
sottening,  and  gives  way  under  the  pressure  of 
the  blood,  leaving  an  excavation,  the  floor  of 
which  i8  formed  by  the  middle  and  external 
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coats  of  the  artery,  (c)  In  other  instances,  how- 
ever, the  pasty  mass,  instead  of  being  washed 
away,  becomes  tho  seat  of  calcific  deposit.  This 
is  the  third  stage  in  the  process.  The  appearance 
of  a  vessel  in  which  atheromatous  disease  has 
reached  this  stage  is  very  striking:  plates  which 
present  to  the  naked  eye  the  appearance,  but  do 
not  show  the  minute  structure  of  bone,  are 
observed  at  intervals  in  the  walls  of  the  ves- 
sel, and  their  sharp  spicula  project  into  its 
interior  ;  in  the  aorta  it  is  not  uncommon  to  find 
such  plates  an  inch  long  and  half  an  inch  broad, 
and  in  the  smaller  arteries  the  calcific  matter 
sometimes  forms  a  ring  round  the  vessel.  In 
the  latter  the  calcareous  particles  appear  to  be 
deposited  in  the  patch  while  it  is  still  firm,  so 
that  the  second  stage  of  the  process  is  wanting. 

Atheromatous  disease  sometimes  invades  both 
the  aorta  and  the  small  vessels,  but  the  aorta 
may  be  extensively  diseased  and  the  small 
arteries  unaffected ;  or,  on  the  other  hand,  the 
cerebral,  temporal,  and  coronary  arteries  may  be 
the  seat  of  calcific  change  while  the  great  vessels 
are  healthy  ;  occasionally  the  disease  is  limited  to 
afewvessels.  Next  totheaorta,  the  cerebral,  coron- 
ary, and  splenic  vessels,  and  the  arteries  of  the  lower 
extremities,  are  prone  to  this  form  of  arteritis. 

Effects. — The  dangers  to  which  an  athero- 
matous state  of  vessels  exposes  the  person  in 
whom  it  exists  are  varied.  The  stream  of  blood 
is  retarded  by  the  projection  of  the  new  growth 
into  the  vessel,  and  still  more  by  the  destruction 
of  the  elasticity  of  its  coats  ;  and  hence  ensues  a 
failure  in  the  nutrition  of  the  organ  which  de- 
pends for  its  supply  of  blood  on  the  diseased 
vessel: — this  is  said  to  be  a  cause  of  cerebral 
softening.  When  the  paste-like  mass  is  washed 
away  it  sometimes  happens  that  the  blood  in- 
sinuates itself  between  the  coats  of  the  vessel, 
producing  a  dissecting  aneurism ;  or  the  portion 
of  the  vessel,  which  has  been  weakened  by  the 
removal  of  the  internal  coat,  yields  to  the  pressure 
of  the  current,  and  a  sacculated  aneurism  is 
originated;  sometimes  the  diseased  vessel  bursts. 
Cerebral  vessels,  probably  on  account  of  the 
thinness  of  their  walls,  are  specially  liable  to 
rupture  when  they  are  the  seat  of  atheromatous 
change ;  and  occasionally  a  diseased  coronary 
artery  has  given  way,  filling  the  pericardium 
with  blood.  Arteries  have  been  completely 
occluded  by  the  deposition  of  fibrin  on  the 
spiculated  edges  of  calcareous  plates:  this  is 
one  of  the  causes  of  senile  gangrene  ;  and  embolic 
plugging  of  distant  vessels  at  times  results  from 
the  detachment  of  such  fibrinous  clots,  and 
the  washing  away  of  atheromatous  debris. 
Rigidity  of  the  larger  arteries  from  atheromatous 
change  is  likewise  one  of  the  most  frequent 
causes  of  hypertrophy  of  the  left  ventricle  of 
the  heart,  on  which  increased  work  is  imposed 
in  consequence  of  the  destruction  of  the  elasti- 
city of  the  vessels.  Anasarca  has  not,  so  far  as 
the  writer  is  aware,  been  mentioned  by  any 
author  among  the  consequencos  of  disoased  ar- 
tories  ;  but  some  cases  which  have  come  under  his 
observation  have  led  him  to  the  conclusion  that 
persistent  anasarca,  especially  of  the  lower  ex- 
tremities in  eldorly  men,  is  sometimes  mainly 
duo  to  a  diseased  condition  of  the  arterial  tunics. 
In  the  cases  which  he  has  observed  there  was 
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likewise  prosent  dilatation  with  hypertrophy 
and  commencing  fatty  change  of  the  left  ventri- 
flo,  itsolf  a  consequonce  of  the  arterial  disease  ; 
but  this  seemed  insufficient  to  account  for  the 
persistent  oedema  of  the  lower  oxtremities. 

.(Etiology. — The  cause  of  endarteritis  de- 
formans is  now  generally  admitted  to  be  over 
strain  of  the  vessel.  It  was  formerly  thought  that 
syphilitic  impregnation  of  the  system  was  a  power 
ful  favouring  condition  ;  but  this  opinion  restod 
chiefly  on  observations  made  among  soldiers,  who, 
in  addition  to  the  syphilitic  taint,  were  subject  to 
other  influences  now  known  to  be  adequate  in 
themselves  to  develop  the  disease :  and  the  writer 
has  himself  seen  the  most  extensive  atheromatous 
disease  in  men  in  whom  there  was  no  trace  of  the 
syphilitic  taint.  Intemperate  habits  and  gout 
appear  to  be  powerfully  predisposing  causes  ;  they 
probably  render  the  blood  impure,  and  its  pas- 
sage through  the  capillary  vessels  being  thereby 
retarded,  the  tension  of  the  arterial  system  is 
increased.  Besides  violent  exertion,  which  im- 
poses a  strain  on  the  entire  arterial  tree,  there  are 
other  influences  which  act  upon  certain  vessels. 
Thus  the  renal  arteries  are  kept  over-full  in  the 
cirrhotic  form  of  Bright's  disease,  owing  to  the 

destruction  of  the  capillary  tufts,  and  hence  athe- 
roma of  these  vessels  is  almost  constantly  present 

in  that  form  of  renal  mischief.  The  writer  has 

on  two  occasions   found    extensive  calcareous 

formations  in  the  cerebral  vessels  of  persons  in 

whom  cerebral  degeneration  had  followed  ex- 
cessive anxiety  and  mental  effort.  The  pul- 
monary artery  is  very  rarely  invaded  by  atheroma ; 

and  only  in  cases  in  which  it  has  been  kept  in  a 

state  of  tension  by  hypertrophy  of  the  right 

ventricle  or  disease  of  the  mitral  orifice. 
Diagnosis. — The  diagnosis  of  atheromatous 

inflammation  of  the  aorta  will  be  discussed  in  a 

separate  article.  The  existence  of  the  disease  in 

the  arteries  of  particular  organs  can  only  be  a 

matter  of  reasonable  presumption  when  the  patient 

is  past  middle  life ;  when  the  ascertained  causes 

of  atheroma  have  been  in   operation ;  when 

symptoms  of  impaired  nutrition  of  the  organ  are 

present ;  and  when  the  organ  (the  brain  or  heart) 

is  one  the  arteries  of  which  are  known  to  be 

prone  to  the  disease.  Calcification  of  the  super- 
ficial arteries  renders  these  vessels  rigid  and 

tortuous  ;  the  temporals  when  so  affected  attract 

the  eye  by  their  prominence,  and  may  be  felt 

hard  and  rigid  beneath  the  finger ;  the  brachial 

may  equally  be  made  the  subject  of  examination  ; 

and,  although  the  presence  or  absence  of  athero- 
matous change  in  such  superficial  vessels  does 

not  nocessarily  prove  that  the  other  arteries  of  the 

body  are  in  a  similar  condition,  it  renders  it  more 

than  probable  that  they  are.     Those  who  are 

not  familiar  with  the  resisting  feel  of  the  radial 

artery,  when  it  is  the  seat  of  the  change  now 

under  consideration,  are  liable  to  form  a  very 

erroneous  estimate  of  the  strength  of  the  pulse  : 

this  may  convey  to  the  inexperienced  finger  an 

impression  of  a  force  which  it  does  not  possess. 

The  error  also  is  somotimcs  committed  of  inferring 

the  existence  of  aortic  regurgitation  in  these 

casos  in  consequonce  of  the  tortuous  course  and 

visible  pulsation  of  the  superficial  vessels ;  but 

they  do  not  collapse  suddenly  under  the  finger, 

an  do  the  vessels  during  the  receding  wave  in 


aortic  patency.  The  sphygmographic  tracing, 
moreover,  is  essentially  different:  in  atheromatous 
disease  of  the  artery  the  upstroke  is  vertical,  and 
the  summit  of  the  tracing  extended.  The 
existence  of  such  evidences  of  vascular  mischief 
affords  a  fair  subject  for  consideration  to  those 
who  are  called  upon  to  form  an  opinion  as  to  the 
eligibility  of  a  life  for  assurance. 

Tkeatment. — The  treatment  of  endarteritis 
deformans  is  mainly  preventive.  It  consists  in 
the  avoidance  of  all  those  influences  to  which 
we  have  adverted  as  causes  of  the  disease, 
namely,  indulgence  in  alcohol ;  causes  originating 
a  gouty  state  of  the  blood ;  excessive  muscular 
efforts,  especially  in  constrained  positions  ;  pos- 
tures which  involve  the  long-continued  con- 
traction of  muscles  which  surround  arteries  ;  and, 
as  far  as  the  brain  and  heart  are  concerned,  all 
those  states  which  favour  overfulness  of  their 
respective  arteries : — in  the  case  of  the  brain, 
excessive  mental  application,  deficient  sleep, 
and,  the  writer  believes,  prolonged  periods  of 
sexual  excitement;  in  the  case  of  the  heart,  intei 
alia,  efforts  which  involve  holding  the  breath, 
thus  leading  to  distension  of  its  right  cavities, 
and  imposing  an  obstacle  to  the  return  of  blood 
from  its  walls. 

5.  Fatty  Degeneration,  unconnected  with 
the  atheromatous  process,  is  sometimes,  though 
rarely,  found  to  affect  arteries.  Circumscribed 
opaque  and  velvety  spots  appear  on  the  surface 
of  the  intima,  and  erosion  ultimately  occurs. 
Once  this  has  taken  place,  the  muscular  coat, 
unable  to  bear  the  pressure  of  the  blood-stream, 
fissures  transversely ;  and  the  blood  either  rup- 
tures the  external  coat,  or,  insinuating  itself  be- 
tween the  middle  and  external  coat,  produces  a 
dissecting  aneurism.  This  change  has  been 
found  in  the  arteries  of  persons  who  seemed 
otherwise  quite  healthy ;  it  is  '  a  morbid  change 
which  is  simply  degenerative  from  the  first,  and 
of  whose  immediate  cause  we  know  nothing' 
(Rindfleisch).  Fatty  degeneration  of  the  external 
coat  of  the  smallest  arteries  has  also  been  no- 
ticed :  it  appears  to  be  a  senile  change,  and  to 
play  a  part  in  the  production  of  cardiac  and 
cerebral  degeneration. 

6.  Calcification  of  the  arterial  tunics  also 
occurs  unconnected  with  endarteritis,  but  more 
rarely  than  fatty  degeneration.  When  this  is 
the  case,  it  is  the  middle  coat  of  the  smaller 
vessels  that  is  the  seat  of  the  deposit,  which 
consists  of  carbonate  and  phosphate  of  lime  and 
magnesia.  The  process  is  usually  limited  to  the 
vessels  in  which  muscular  fibre  is  abundant ; 
but  these  it  may  affect  extensively,  the  super- 
ficial vessels  and  the  arteries  of  the  brain  and 
of  the  extremities  being  the  favourite  seat :  it  is 
eminently  a  senile  change. 

7.  Gummatous  Disease  of  the  cerebral  arteries 
in  syphilitic  patients  has  been  described  by  Dr. 
Hughlings  Jackson,  Dr.  Wilks,  and  others.  The 
vessels  present  nodose  swellings,  and  are  thick- 
ened sometimes  to  three  times  their  normal  size 
by  gummatous  material  infiltrating  the  outer 
coat ;  the  calibre  of  the  vessels  is  thereby  nar- 
rowed, the  formation  of  thrombi  favoured,  and 
cerebral  softening  produced.  '  A  random  suc- 
cession of  nervous  symptoms,'  to  use  the  words 
of  Dr.  Jackson,  affords  strong  grounds  for  sus- 
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pecting  syphilitic  disease  within  the  cranium ; 
and  the  writer  has  himself  seen  three  cases  in 
which  such  symptoms  disappeared  under  the  use 
of  perchloride  of  mercury  and  iodide  of  potassium, 
and  in  which  it  seemed  to  him  that  the  supposi- 
tion of  arterial  disease  was  much  more  probable 
than  that  of  any  other  form  of  intracranial 
syphilis. 

8.  Albuminoid.  Disease,  when  it  attacks  the 
spleen  or  kidneys,  appears  first  in  the  walls  of 
the  small  arteries  of  these  organs,  but  is  not 
found  in  the  larger  arteries  of  the  body. 

9.  Contraction  and  final  impermeability  of 
an  artery  from  atheromatous  calcification,  from 
the  accumulation  of  fibrine  in  its  rough  inner 
surface,  from  pressure,  or  from  other  causes, 
occasionally  occurs,  leading  to  gangrene  of  the 
extremity  which  it  supplied. 

10.  Dilatation  of  arteries  is  in  the  ma- 
jority of  cases  due  to  previous  disease  of  their 
coats  ;  but  sometimes  in  the  aged  the  arteries  are 
found  dilated  without  any  degeneration  of  their 
tunics  being  present, — a  state  of  affairs  which 
Rindfleisch  suggests  may  depend  on  atony  of 
the  muscular  coat,  and  in  some  cases  may  pos- 
sibly be  connected  with  deficient  innervation. 

11.  Aneurism  receives  full  consideration  in 
a  separate  article.  Here  it  is  merely  necessary 
to  point  out  the  ways  in  which  atheromatous 
inflammation  and  the  other  morbid  processes 
which  have  been  described  contribute  to  the  pro- 
duction of  dilatation  and  aneurism.  In  some 
cases  the  course  of  events  consists  in  the  wash- 
ing away  of  the  diseased  patch  of  the  intima  ; 
when  the  middle  coat  either  dilates,  or,  by 
separation  of  its  muscular  bundles,  undergoes 
rupture,  and  the  external  coat  yields  before  the 
pressure  of  the  blood-stream.  In  other  cases 
the  dilatation  occurs,  not  at  the  point  where 
che  endarteritis  has  invaded  the  vessel,  but 
nearer  to  the  heart.  At  the  affected  point  there 
is  narrowing  of  the  canal  of  the  vessel,  and  loss 
of  elasticity  m  its  coats ;  and  as  a  consequence 
we  have  slowing  of  the  circulation  and  deficiency 
in  the  supply  of  blood  beyond,  and  increased  ar- 
terial tension  on  the  proximal  side  of  the  affected 
spot.  The  effect  of  this  tension  is  more  serious 
than  would  at  first  sight  appear  ;  in  health  the 
blood,  propelledby  each  ventricular  systole,  enters 
contracted  vessels,  which,  yielding  before  it,  are 
uninjured  by  its  sudden  impact ;  but  a  vessel  in 
a  state  of  tension  is  exposed  to  the  full  violence 
of  the  column  of  blood  discharged  by  the  heart, 
and  must  gradually  dilate  before  it. 

12.  Arterial  Disease  in  Insanity. — Accord- 
ing to  Dr.  J.  Batty  Tuke,  and  other  physicians 
who  have  specially  investigated  the  morbid 
changes  in  the  brains  of  the  insane,  arterial  dis- 
ease is  almost  invariably  present.  It  consists 
in  such  alterations  as  would  result  from  obstruc- 
tion in  the  ultimate  ramifications  of  the  vessels  ; 
—thickening  of  the  proper  coats  of  the  arteries, 
and  of  the  sheath  of  connective  tissue  which 
surrounds  the  cerebral  vessels  ;  the  deposition  of 
fine  molecular  matter  and  crystals  of  hsematoidin 
between  the  adventitia  and  the  sheath ;  and  ex- 
treme tortuosity  of  the  vessels. 

13.  Arterio-Capillary  Fibrosis  is  the  term 
applied  by  Sir  William  Gull  and  Dr.  Sutton  to 
the  hypertrophy  of  tho  walls  of  the  small  artenes 


ARTIFICIAL  RESPIRATION.  81 

found  in  the  subjects  of  the  cirrhotic  form  of 
Bright's  disease.  It  is  admitted  by  all  observers 
of  repute  that  the  walls  of  the  blood-vessels  of 
the  kidney  are  greatly  thickened  in  this  malady  ; 
but  it  is  by  no  means  so  universally  admitted 
that  the  small  arteries  throughout  the  whole 
body  are  in  all  such  cases  similarly  hypertro- 
phied.  That  they  are  hypertrophied  in  a  certain 
proportion  of  the  cases  admits  of  no  doubt ;  but 
the  nature  of  the  thickening  remains  to  be  de- 
cided. Dr.  George  Johnson,  who  early  called 
attention  to  this  condition,  considers  that  there 
is  present  an  hypertrophy  of  all  the  tunics  of  the 
small  arteries,  especially  of  the  muscular  coat — 
a  consequence  of  the  obstruction  which  impure 
blood  invariably  meets  with  in  the  capillaries.  Sir 
William  Gull  and  Dr.  Sutton,  on  the  other  hand, 
assert  that  the  thickening  is  due  to  a  fibroid 
growth,  especially  seated  in  the  external  coat  of 
the  vessel ;  and  they  believe  that  the  coexisting 
disease  of  the  kidney  is  not  the  cause  of  the 
arterial  change,  but  that  both  are  parts  of  a 
general  diseased  process.  James  Little. 

ARTERIES,  Examination  of.  See  Phy- 
sical Examination  ;  and  Pulse. 

ARTHRALGIA  (&p6pov,  a  joint ;  and  &Kyos, 
pain). — Pain  in  a  joint.  The  term  is  more  par- 
ticularly applied  to  articular  pain  in  the  absenct 
of  objective  disease. 

ARTHRITIS  (ZpOpov,  a  joint). — A  term 
generically  used  to  signify  any  disease  whatever 
involving  a  joint,  but  more  correctly  confined  to 
articular  inflammation.  It  is  also  employed  to 
designate  inflammation  of  all  the  structures 
forming  a  joint,  as  distinguished  from  mere  syno- 
vitis. See  Joints,  Diseases  of. 

ARTHRODYNTA  (&pBpov,  a  joint;  and 
oSivq,  pain). — See  Arthralgia. 

ARTICULAR  RHEUMATISM. — Rheu- 
matism affecting  joints.    See  Rheumatism. 

ARTIFICIAL  RESPIRATION,  or  the 

method  of  exciting  and  keeping  up  the  move- 
ments of  the  chest,  so  as  to  supply  air  to  the 
lungs,  is  a  subject  of  the  highest  importance, 
since  the  hopes  of  recovery  depend  on  its  due 
performance  in  many  cases  of  narcotic  poisoning, 
in  the  apparently  drowned  or  asphyxiated, 
and  in  the  collapse  of  the  advanced  6tage  of 
the  condition  induced  by  anaesthetics.  For  its 
effective  employment  it  is  essential  to  see  that  no 
foreign  body  obstructs  the  air-passages.  Children 
and  old  people  are  liable  to  swallow  large  pieces 
of  meat  or  crust,  which  become  impacted  in  the 
pharynx  or  oesophagus.  These  should,  if  pos- 
sible, be  dragged  away  with  the  finger  or  a 
spoon-handle,  but  they  may  require  the  use  of  a 
probang.  Tracheotomy  is  rarely  necessary.  A 
knife-handle  held  between  the  molar  teeth  is  a 
ready  and  useful  gag  to  keep  the  mouth  open. 
A  button-hook,  in  the  absence  of  pharyngeal 
forceps,  is  sometimes  very  serviceable.  Vomited 
matter  should  be  quickly  removed  with  a  sponge 
or  cloth  twisted  round  a  piece  of  wood.  In 
treating  the  half-drowned  the  body  should  be 
inverted  for  a  few  minutes  to  favour  the  escape 
of  water  from  the  sir-passages,  but  artificial 
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breathing  should  be  commenced  even  whilst  the 
body  is  in  this  position. 

Methods.  —In  most  cases  the  best  method  of 
commend  ng  artificial  respiration  is  to  compress  the 
chest  and  abdomen  simultaneously,  then  remove 
pressure  so  as  to  allow  air  to  enter  the  chest,  and 
again  repeat  the  pressure  every  two  or  three 
seconds.  If  the  sound  indicates  that  air  is  passing 
into  and  out  of  the  lungs,  this  method  may  be 
continued  for  half  a  minute ;  but  if  we  are  not 
sure  that  the  air  is  exchanged,  and  in  all  cases  if 
the  patient's  condition  is  not  decidedly  improved 
in  half  a  minute,  we  should  resort  to  : — 

1 .  Sylvester's  method. — Place  the  patient  on  his 
back  on  the  floor,  with  a  block  or  pillow  under 
his  shoulders,  and  raise  the  arms  upwards  above 
his  head,  by  grasping  them  above  the  elbow,  and 
pulling  firmly  and  steadily  as  long  as  there  is  any 
sound  of  air  entering  the  chest.  Some  arrangement 
is  needed  to  prevent  the  body  from  being  dragged 
towards  the  operator.  For  this  purpose  the  plan 
of  raising  the  chest  on  a  high  cushion  or  box  has 
been  adopted,  but  as  a  condition  of  cardiac  anaemia 
is  often  present,  this  is  objectionable.  It  is 
better  to  effect  the  object  by  placing  a  book  in 
front  of  the  thighs  while  kneeling  at  the  head 
of  the  patient.  It  may  be  needful  to  draw  forth 
the  tongue,  but  generally  if  the  head  falls  back 
over  a  cushion  placed  behind  the  neck,  this  is  not 
required.  An  artery  forceps,  or  a  noose  of  string, 
or  a  handkerchief  will  enable  an  assistant  to 
keep  the  tongue  well  forward. 

As  soon  as  the  sound  produced  by  the  entrance 
of  air  into  the  chest  ceases,  the  arms  should  be 
brought  down  a  little  towards  the  front  of  the 
chest,  and  pressed  firmly  and  steadily  against  it 
for  about  one  second  after  air  is  heard  escaping. 
In  cases  of  drowning  it  is  enough  to  repeat  this 
operation  every  four  seconds,  but  in  the  collapse 
resulting  from  chloroform  or  other  anaesthetics, 
the  necessity  for  getting  the  vapour  quickly  out 
of  the  chest  justifies  a  more  rapid  performance 
of  the  movements  during  the  first  five  minutes. 
After  this  time  the  movements  should  be  carried 
on  more  slowly,  but  they  should  be  continued 
for  half  an  hour  at  least,  and  even  longer  if  the 
warmth  of  the  surface  and  diminution  of  lividity 
gives  any  reason  to  hope  that  the  heart  has  not 
entirely  ceased  to  act. 

2.  Marshall  HalVs  ready  method  is  performed 
by  placing  the  body  on  one  side,  and  alternately 
rolling  it  on  its  face  to  compress  the  chest, 
and  on  its  back  to  allow  the  elasticity  of  the 
ribs  free  movement  to  draw  air  into  the  lungs. 
The  plan  is  not  nearly  so  effective  as  Sylvester's, 
but  if  no  assistant  is  at  hand  it  is  the  best  mode 
of  artificial  breathing  that  can  be  adopted. 

3.  Howard's  method.    See  Resuscitation. 

4.  Mouth-to-mouth  insufflation  is  not  to  be 
depended  upon,  on  account  of  the  difficulty  both 
of  keeping  the  larynx  open,  and  also  of  prevent- 
ing the  air  going  down  the  gullet. 

Of  theinstrume?its  introduced  for  the  purpose 
of  carrying  on  artificial  respiration,  mention 
should  bo  mado  of  thoso  invented  by  Dr.  Marcet 
and  Dr.  Richardson ;  but  except  in  the  hands  of 
the  inventors  or  of  thoso  who  had  gained  much 
exporionceintheiruso  by  practising  upon  animals, 
the  writer  thinks  they  would  do  as  much  harm 
as  good.  The  objection  to  them  all  is  that  they 
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interfere  with  the  prompt  imitation  of  the  move- 
ments of  respiration  just  described. 

The  administration  of  oxygen  is  indicated  in 
most  cases  of  artificial  respiration,  but  the  results 
of  its  use  have  not  been  satisfactory  hitherto. 
Now  that  the  gas  can  be  had  in  a  compressed 
state,  and  can  be  given  by  means  of  the  laughing- 
gas  inhaler,  it  is  worthy  of  a  further  trial ;  but 
it  is  certain  that  in  all  cases  of  impending  asphyxia 
time  is  of  so  much  importance  that  anything 
which  would  delay  the  supply  of  oxygen  would 
not  be  compensated  for  by  giving  it  pure,  in- 
stead of  in  the  form  of  common  air.  Tracheo- 
tomy is  not  to  be  thought  of  in  the  first  instance 
in  any  case  in  which  air  can  be  made  to  pass, 
even  in  very  small  quantity,  through  the  trachea. 

For  supplemental  and  after-treatment,  see 
Resuscitation.  J.  T.  Clovee. 

A S C ARID E S  (do-Kopij,  a  kind  of  worm).— 
This  term,  by  long  usage,  is  often  employed  to 
designate  the  very  common  intestinal  parasites 
popularly  known  a&Thread-worms  or  Seat-worms. 
Strictly  speaking, these  do  not  belong  to  the  genus 
Ascaris,  but  to  the  genus  Oxyuris.  The  fuller 
consideration,  therefore,  of  their  characters  and 
clinical  importance  will  be  found  under  the 
Article  Thread-worms. 

Although  the  term  as  employed  in  the  sense 
referred  to  is  altogether  erroneous,  there  are  two 
true  species  of  the  genus  Ascaris  found  infesting 
man.  These  are,  respectively,  the  common  round- 
worm or  Lumbricus  {Ascaris  lumbricoides)  ;  and 
the  moustached  or  margined  round-worm(^scarw 
mystax).  Full  particulars  respecting  the  former 
will  be  found  under  Round-worms,  whilst  the 
consideration  of  the  latter  need  only  occupy  a 
few  words  in  this  place. 

Since  the  discovery  and  description  of  the 
Ascaris  mystax  as  a  genuine  human  parasite  by 
the  writer  in  1868,  six  instances  of  its  occurrence 
have  been  noticed  at  home  and  abroad,  and  there 
can  be  little  doubt  that  the  parasite  is  much 
more  frequent  in  man,  especially  in  children, 
than  is  commonly  supposed.  The  writer  has 
also  shown  that  this  parasite  is  identical  with 
the  Ascaris  mystax  in  the  cat,  which,  according 
to  most  helminthologists,  is  only  a  variety  of 
the  Ascaris  marginata  in  the  dog.  The  males 
are  usually  from  2  to  2£  inches  in  length  ;  the  fe- 
males sometimes  acquiring  a  length  of  4  inches 
or  more. 

Treatment. — Like  its  congener,  the  falsely 
so-called  Lumbricus,  the  margined  round-worm 
readily  yields  to  treatment  by  santonine.  Two 
or  three  grains  of  this  drug,  followed  by  castor 
oil  or  a  saline  purgative,  should  be  administered 
twice  or  thrice  daily  for  a  few  da ys  in  succession. 

T.  S.  Cobbold. 

ASCITES  (demos,  a  leathern  sac;  a  largo 
belly). — Svnon.  :  Dropsy  of  the  peritoneum  ; 
Hydrops  peritonei  vcl  abdominis;  Hydroperi- 
tonenm.  Fr.  Asciie ;  Ger.  Die  Bauchwasscrsucht. 

Definition. — An  accumulation  of  fluid  within 
the  cavity  of  the  peritoneum,  more  or  less  serous 
in  character,  the  accumulation  being  of  the 
nature  of  a  local  dropsy,  and  not  originating  in 
inflammation.  The  amount  of  fluid  varies  much 
in  different  cases. 

Etiology  and  Pathology. — The  chief  matter 
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relating  to  the  causation  of  ascites  is  to  point 
out  the  morbid  conditions  by  which  it  may  be 
produced,  as  it  almost  always  follows,  and  is 
a  consequence  of  certain  pre-existing  organic 
diseases,  of  which  it  becomes  a  most  important 
symptom  and  pathological  phenomenon.  The 
causes  to  which  it  has  been  attributed  may  be 
discussed  according  to  the  following  arrange- 
ment : — 

I.  Direct  mechanical  obstruction  affecting  the 
portal  circulation. 

1.  Obstruction  of  the  trunk  of  the  portal 
vein  before  it  enters  the  liver,  either  from 
external  pressure  or  internal  obstruction. 

2.  Pressure  upon  or  obliteration  of  the 
branches  of  the  vein  within  the  liver. 

3.  Pressure  upon  the  trunk  of  the  hepatic 
vein,  or  upon  the  inferior  vena  cava  after  it 
receives  this  vein. 

II.  Cardiac  or  pulmonary  diseases  obstructing 
the  general  venous  circulation. 

III.  Disease  of  the  kidneys. 

IV.  Morbid  conditions  of  the  peritoneum. 

V.  Miscellaneous. 

I.  Any  direct  obstruction  interfering  with 
the  portal  circulation  must  necessarily  lead  to 
congestion  and  over-distension  of  its  tributaries, 
one  of  the  consequences  of  which  is  exces- 
sive transudation  of  the  fluid  portion  of  the 
blood  into  the  peritoneal  cavity,  while  absorption 
is  checked.  The  ascites  is,  under  such  circum- 
stances, in  short,  merely  a  localised  dropsy, 
resulting  from  mechanical  congestion.  The 
impediment  may  affect  either  the  portal  trunk 
before  it  enters  the  liver ;  its  branches  in  the 
substance  of  this  organ ;  or  the  hepatic  vein 
or  inferior  vena  cava  near  its  termination. 

1.  The  portal  trunk  may  be  pressed  upon  as 
it  lies  in  the  fissure,  by  prominences  from  the 
liver  itself,  enlarged  absorbent  glands  in  its 
vicinity,  a  neighbouring  tumour  (as  cancer  of  the 
pancreas  or  a  growth  in  the  small  omentum),  a 
hepatic  aneurism,  or  inflammatory  thickening 
resulting  from  peri-hepatitis.  The  pressure  may 
absolutely  close  up  the  vessel,  but  it  more  com- 
monly causes  a  local  clot  to  form,  and  thus  its 
channel  is  blocked  up.  A  thrombus  is  also  in 
exceptional  instances  produced  in  connexion 
with  a  diseased  condition  of  the  portal  vein, 
such  as  inflammation  or  calcification ;  obstruction 
to  the  circulation  within  the  liver ;  or  feebleness 
of  the  circulation,  with  an  abnormal  tendency  to 
coagulation  of  the  blood. 

2.  Pressure  upon,  or  obliteration  of  the 
branches  of  the  portal  vein  within  the  liver,  can 
only  arise  as  a  consequence  of  some  morbid 
condition  involving  the  actual  substance  of  this 
organ.  The  hepatic  disease  which  by  far  most 
commonly  leads  to  this  result,  and  which  is 
one  of  the  most  frequent  causes  of  ascites,  is 
cirrhosis.  Occasionally  it  accompanies  syphi- 
litic and  other  forms  of  contracted  and  indurated 
liver,  or  it  may  be  associated  with  infiltrated 
cancer.  The  extent  of  the  obstruction  thus  set 
up  will  necessarily  vary  with  that  of  the 
morbid  changes  in  the  organ.  Occasionally  a 
mass  within  the  liver  obstructs  a  considerable 
branch  of  the  portal  vein. 

3.  Obstruction  of  the  hepatic  vein  or  inferior 
vena  cava  is  a  rare  event,  but  may  arise  from 


the  pressure  of  a  growth  connected  with  the 
liver  itself,  or  of  some  neighbouring  tumour. 

II.  Diseases  of  the  lungs  or  heart  which 
impede  the  general  venous  circulation  must 
necessarily  exercise  a  speedy  and  direct  in- 
fluence upon  the  hepatic  circulation,  and  may  thus 
lead  to  ascites.  Usually,  however,  in  cases  of 
this  kind  the  legs  are  the  seat  of  considerable 
anasarca  before  peritoneal  dropsy  is  observed. 
In  course  of  time  the  continued  congestion  ori- 
ginates serious  organic  changes  in  the  liver, 
its  vessels  being  more  or  less  obliterated,  and 
consequently  it  is  at  this  period  that  ascites  is 
particularly  liable  to  set  in. 

III.  Ascites  may  constitute  a  part  of  the 
dropsy  which  so  often  accompanies  renal  diseases. 
It  is,  however,  of  comparatively  infrequent 
occurrence  to  any  great  extent  under  these 
circumstances,  the  amount  of  fluid  being  not 
considerable  as  a  rule,  and  the  ascites  being  but 
a  subsidiary  part  of  a  general  dropsy. 

IV.  More  or  less  serous  effusion  into  the 
peritoneal  cavity  is  a  pathological  result  of 
peritonitis  ;  but,  in  accordance  with  the  defini- 
tion of  ascites  given  above,  this  does  not  come 
strictly  within  the  present  article.  In  excep- 
tional instances,  however,  true  ascites  is  observed 
as  a  sequel  of  peritonitis,  in  consequence  of 
the  morbid  conditions  which  it  leaves  behind. 
Chronic  peritonitis  may  also  occasion  a  simple 
local  dropsy  ;  but  this  is  particularly  liable  to  be 
set  up  in  connexion  with  morbid  formations 
in  the  peritoneum,  such  as  cancer  or  tubercle, 
of  which  the  writer  has  seen  striking  examples. 
The  immediate  causes  of  ascites  associated 
with  diseases  of  the  peritoneum  may  be : — active 
congestion;  implication  of  the  capillaries  or 
minute  veins,  or  even  of  the  larger  veins,  lead- 
ing to  mechanical  congestion  ;  obstruction  of 
the  lymphatic  orifices,  and  consequent  impaired 
absorption;  or  undue  activity  of  the  secreting 
structures. 

V.  Among  the  chief  miscellaneous  causes  to 
which  ascites  has  been  attributed  may  be  men- 
tioned exposure  to  cold  or  wet ;  the  sudden  sup- 
pression of  habitual  discharges,  or  the  rapid 
cure  of  chronic  cutaneous  affections ;  and  extreme 
anaemia  and  debility.  These  causes  are  supposed 
to  originate  this  symptom  either  by  inducing 
active  internal  congestion  ;  or  by  disturbing  the 
renal  functions ;  or  in  consequence  of  the  abnormal 
state  of  the  blood  and  tissues ;  butitis  very  doubt- 
ful whether  either  of  them  can  actually  of  itself 
occasion  ascites.  Pluid  may  collect  within  the 
peritoneum  as  the  result  of  the  rupture  of  a  cyst 
within  the  abdomen,  especially  an  ovarian  cyst. 

It  must  be  remembered  that  ascites  may  be 
due  to  a  combination  of  two  or  more  of  the 
causes  which  have  been  indicated  in  the  pre- 
ceding remarks.  For  instance,  there  may  be 
obstruction  affecting  the  portal  circulation 
within  the  liver  and  outside  this  organ  at  the 
same  time;  or  the  different  organs  may  be  in- 
volved simultaneously. 

Predisposing  causes. — Whatever  tends  to  set 
up  either  of  the  morbid  conditions  which 
originate  ascites,  may  be  regarded  as  a  pre- 
disposing cause.  It  may  be  met  with  at  any 
age,  but  is  most  common  during  middle  life. 
Tho  hepatic  form  is  much  more  froquent  iu 
G  2 
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males  than  fomales.  An  anaemic  condition 
of  the  blood  and  weakness  of  the  tissuos  predis- 
pose to  peritoneal  dropsy,  as  they  do  to  dropsy 
in  other  parts. 

Anatomical  Characters. — The  essential  ana- 
tomical character  of  ascites  is  the  accumulation 
of  a  serous  fluid  within  the  peritoneal  sac.  Its 
amount  may  range  from  a  few  ounces  to  some 
gallons.  As  regards  physical  characters,  the  fluid 
is  generally  thin,  limpid,  and  watery  in  consist- 
ence ;  colourless  or  slightly  yellow ;  clear  and 
transparent ;  and  of  alkaline  reaction.  In  ex- 
ceptional instances,  however,  it  may  be  coloured 
by  blood  or  bile ;  or  more  or  less  turbid  and 
dirty-looking;  or  of  thicker  and  somewhat 
gelatinous  consistence.  Soft  fibrinous  masses 
occasionally  float  in  the  fluid,  or  these  may  form 
spontaneously  when  it  is  allowed  to  stand. 
Very  rarely  the  reaction  is  neutral  or  acid.  The 
specific  gravity  varies  considerably.  Chemically 
the  fluid  consists  of  water  holding  in  solution  al- 
bumin and  the  usual  salts  which  are  found  in  drop- 
sical fluids ;  but  their  proportion  is  very  variable, 
though  the  albumin  is  generally  in  good  quantity, 
which  is  evidenced  by  the  degree  of  coagulation 
which  takes  place  when  the  fluid  is  boiled. 
Occasionally  it  contains  fibrin,  cholesterine,  bile- 
elements,  or,  in  cases  of  renal  dropsy,  urea. 

The  effects  of  the  accumulation  upon  surround- 
ing structures  are  to  distend  and  macerate  them 
more  or  less,  or  to  compress  them.  Of  course 
nlong  with  the  ascites  there  will  be  the  signs  of 
any  morbid  condition  upon  which  it  depends ; 
and  there  may  also  be  indications  of  anatomical 
changes  resulting  from  long-continued  pressure 
of  the  fluid  upon  certain  structures. 

Symptoms  and  Signs. — Ascites  usually  sets  in 
very  gradually,  being  chronic  in  its  progress,  but 
advancing  steadily.  Occasionally,  however,  the 
fluid  collects  with  considerable  rapidity.  The 
clinical  phenomena  associated  with  this  patholo- 
gical condition  differ  in  different  cases,  both  in 
their  exact  nature  and  their  degree,  according 
to  its  cause,  the  amount  of  the  fluid,  and  other 
circumstances,  but  they  may  conveniently  be 
considered  under  the  following  heads,  namely : 
— 1.  Physical  signs.  2.  Mechanical  effects  of  the 
dropsical  accumulation.    3.  General  symptoms. 

1.  Physical  Signs. — Physical  examination  con- 
stitutes a  most  important  part  of  the  clinical 
investigation  of  cases  of  ascites,  and  it  will  be 
requisite  to  discuss  the  signs  in  some  detail. 

(a)  If  fluid  collects  in  the  peritoneum  in  any 
quantity,  the  abdomen  presents  more  or  less 
general  enlargement.  This  is  often  the  first 
change  which'attracts  the  patient's  attention,  and 
it  may  also  have  been  noticed  that  the  increase 
in  size  commenced  below.  The  degree  of  en- 
largement depends  upon  the  amount  of  fluid,  but 
it  may  become  extreme,  so  that  the  skin  is 
tightly  stretched  and  thin,  presenting  a  smooth 
and  shining  appearance,  or  sometimes  white  lines 
are  visible,  due  to  laceration  of  its  deeper  layers. 
The  umbilicus  becomes  affected  in  a  character- 
istic manner,  being  more  or  less  stretched  and 
everted,  and  finally  becoming  obliterated,  or  in 
some  cases  more  or  less  pouched  out,  and  it  may 
form  a  considerable  prominonce.  Should  there 
happen  to  be  a  weak  portion  of  the  abdominal 
•walls,  such  as  n.  hernial  sac,  this  will  bo  unduly  pro- 


truded. The  important  characters  of  abdominal 
enlargement  due  to  uncomplicated  ascites  are 
that  it  is  of  a  rounded  form,  though  tending  to 
bo  more  prominent  or  to  bulge  towards  the  lower 
part  or  in  the  flanks,  according  to  the  posture 
of  the  patient;  that  it  is  quite  symmetrical  in 
shape,  when  the  patient  stands  or  lies  on  his 
back,  but  that  the  form  alters  considerably  with 
a  change  of  position,  the  abdomen  becoming  then 
more  prominent  in  the  dependent  region,  in  con- 
sequence of  the  gravitation  of  the  fluid  in  this 
direction,  and  it  may  actually  be  seen  to  move 
as  the  posture  is  changed.  In  contrast  with  the 
enlarged  abdomen,  the  chest  often  looks  small 
and  depressed,  and  the  fluid  may  cause  its 
margin  to  become  everted,  or  it  may  push  for- 
wards the  xiphoid  cartilage. 

(b)  The  abdomen  feels  perfectly  smooth  and 
even  over  its  entire  surface.  It  usually  gives  a 
sensation  of  tension  of  the  walls,  without  any 
hardness  underneath.  In  some  instances  an 
obscure  feeling  of  fluctuation  is  experienced  on 
palpation  with  the  fingers. 

(c)  The  tendency  of  ascites  is  to  interfere  with 
the  abdominal  respiratory  movements,  if  it  is  at  all 
considerable,  by  preventing  the  diaphragm  from 
acting  properly.  At  the  same  time  the  writer 
has  not  uncommonly  observed  that,  even  in  cases 
where  the  accumulation  of  fluid  has  been  very 
considerable,  abdominal  respiration  did  not  seem 
to  be  much  diminished. 

(d)  Percussion  affords  some  of  the  most  im- 
portant signs  of  peritoneal  dropsy  ;  and  when 
the  fluid  is  present  only  in  small  quantity,  this 
is  the  only  mode  of  examination  that  can  lead  to 
its  detection.  In  the  first  place  marked  dulness 
is  elicited  over  the  seat  of  the  fluid;  while  a 
tympanitic  sound,  which  is  often  abnormally 
clear  and  distinct,  is  heard  over  the  intestines. 
When  there  is  but  little  fluid,  it  may  be  im- 
possible to  detect  any  abnormal  dulness  as  the 
patient  lies  in  the  recumbent  posture,  but  on 
placing  him  on  his  hands  and  knees,  the  fluid 
gravitates  towards  the  front  of  the  abdomen, 
and  dulness  may  then  be  noticed  in  the  um- 
bilical region.  In  most  cases,  however,  there  is 
no  difficulty  in  making  out  the  dulness,  and  this 
sign  is  observed  in  those  regions  towards  which 
the  fluid  naturally  gravitates.  Hence,  when 
the  patient  lies  on  his  back,  the  lower  part  and 
sides  of  the  abdomen  are  dull,  while  its  upper 
and  front  part  is  tympanitic.  As  more  and 
more  fluid  collects,  so  the  dulness  increases  in 
extent,  gathering  in,  as  it  were,  from  below  and 
from  the  sides,  until  finally  the  entire  abdomen 
may  be  dull,  except  the  umbilical  region,  which 
remains  longest  tympanitic.  The  boundary  line 
between  the  dulness  and  tympanitic  sound  is 
usually  well-defined.  As  the  posture  is  changed,  so 
will  the  site  of  the  dulness  vary,  the  part  which 
is  undermost  presenting  this  sign,  while  that 
which  becomes  highest  is  tympanitic  ;  and  thus 
the  relative  situation  of  these  two  sounds,  as 
well  as  the  shape  of  the  dulness,  can  be  altered 
in  a  variety  of  ways.  When  the  patient  sits  up, 
the  prominence  between  the  recti  muscles  gives 
a  tympanitic  sound  on  percussion.  In  exceptional 
instances  a  distended  colon  gives  rise  to  a  tym- 
panitic sound  along  each  side  of  the  abdomen, 
oven  when  there  is  abundant  fluid  present. 


Another  important  sign  brought  out  by  a  kind 
Df  percussion  is  the  sensation  specially  termed 
Jluctuation,  which  is  the  peculiar  wave-like  move- 
ment realised  on  placing  the  fingers  of  one  hand 
over  one  side  of  the  abdomen,  and  fillipping  or 
tapping  the  opposite  side  with  the  fingers  of  the 
other  hand.  This  sensation  is  very  easily 
brought  out  if  there  is  much  fluid  present,  pro- 
vided it  is  free  to  move,  and  sometimes  the 
■motion  is  actually  visible.  Change  of  posture 
will  modify  the  seat  over  which  fluctuation  can 
be  produced. 

(e)  Auscultation  yields  negative  results  in 
cases  of  ascites,  there  being  no  sound  of  any 
kind  heard  over  the  abdomen. 

(/)  In  the  large  majority  of  cases  ascites  is 
clearly  revealed  by  the  physical  signs  already 
described.  In  exceptional  instances,  however, 
when  the  diagnosis  is  obscure,  it  is  requisite  to 
resort  to  a  digital  examination  through  the 
rectum,  and  in  females  through  the  vagina.  The 
fluid  collects  in  the  recto-vesical  pouch,  and  on 
examination  per  rectum,  the  finger  detects  the 
sensation  of  this  fluid  through  its  anterior  wall. 
The  vagina  is  usually  felt  to  be  shortened,  while 
the  uterus  is  pushed  down  and  flexed.  In  ex- 
treme cases  of  ascites  the  posterior  wall  of  the 
vagina,  or  even  the  uterus  itself,  may  protrude 
through  the  vulva. 

{g)  Now  and  then  it  is  requisite  to  make  use 
of  the  aspirator  or  a  small  trochar,  by  the  aid 
of  which  not  only  can  it  be  determined  whether 
fluid  is  present  in  the  abdominal  cavity,  but  its 
nature  can  also  be  ascertained.  This  method  of 
examination  is  further  useful  when  ascites  is 
associated  with  some  other  morbid  condition 
within  the  abdomen,  which  frequently  cannot 
be  made  out  so  long  as  the  fluid  remains  in  the 
peritoneum. 

It  must  be  borne  in  mind  that  the  ordinary 
physical  signs  of  ascites  will  be  materially  modi- 
fied or  obscured  under  certain  circumstances. 
For  example,  the  quantity  of  fluid  may  be  so 
-small  that  most  careful  examination  is  required 
in  order  to  detect  its  presence ;  on  the  other 
hand,  it  may  be  so  abundant  that  dulness  is 
observed  over  the  entire  abdomen,  and  fluctua- 
tion may  be  very  indistinct.  The  existence  of 
peritoneal  adhesions — for  instance,  those  which 
may  be  formed  as  the  result  of  repeated  para- 
centesis— also  renders  some  of  the  most  charac- 
teristic signs  of  ascites  very  ill-defined.  Again, 
the  association  of  peritoneal  dropsy  with  some 
other  abdominal  morbid  condition,  such  as  a  new 
growth,  an  enlarged  liver  or  spleen,  or  an  ovarian 
tumour,  will  also  modify  the  signs  elicited.  The 
mesentery  may  be  abnormally  short,  or  the  in- 
testines may  be  adherent,  thus  being  prevented 
from  floating  forwards,  so  that  the  usual  relative 
positions  of  dulness  and  tympanitic  sound  are 
not  observed. 

2.  Mechanical  effects  of  the  dropsical  accumu- 
lation.— The  clinical  phenomena  resulting  from 
the  mechanical  effects  of  ascites  are  both  sub- 
jective and  objective.  The  patient  often  expe- 
riences a  feeling  of  uneasiness  and  discomfort  in 
the  abdomen,  as  well  as  more  or  less  tension  and 
fulness,  if  there  is  much  fluid  present;  while 
there  may  be  a  sense  of  fatigue  and  aching  about 
the  loins  or  abdominal  walls.    As  a  rule  no 


particular  pain  is  felt,  but  colicky  pains  are 
liable  to  occur  from  time  to  time,  and  extreme 
distension  of  the  structures  constituting  the  abdo- 
minal wall  may  also  cause  painful  sensations. 
In  exceptional  instances  peritonitis  is  set  up. 
When  the  fluid  is  abundant,  the  patient  expe- 
riences its  weight  when  he  walks,  and,  during  this 
act,  he  throws  the  head  and  shoulders  back,  at  the 
same  time  keeping  the  legs  apart.  Symptoms 
connected  with  the  alimentary  canal  are  of  com- 
mon occurrence,  but  these  are  often  to  a  great 
extent  due  to  the  same  cause  which  originates 
the  ascites,  though  the  fluid  must  necessarily 
tend  to  interfere  with  the  functions  of  the 
stomach  and  intestines.  The  bowels  are  usually 
constipated,  but  in  some  instances  diarrhoea 
or  dysenteric  symptoms  may  arise.  Flatu- 
lence is  very  commonly  complained  of,  even 
a  small  amount  of  gaseous  accumulation  in  the 
intestines  being  felt  unduly,  producing  much 
discomfort,  and  increasing  the  enlargement  of 
the  abdomen  temporarily.  Occasionally  vomit- 
ing occurs,  in  consequence  of  interference  with 
the  stomach.  When  considerable  fluid  has  re- 
mained in  the  peritoneum  for  some  time,  it 
presses  upon  the  inferior  vena  cava  and  prevents 
the  return  of  blood  through  this  vessel,  and  may 
thus  lead  to  anasarca  of  both  lower  extremities, 
with  enlargement  of  the  superficial  abdominal 
veins.  Exceptionally  the  anasarca  attracts  atten- 
tion at  an  early  period.  The  flow  of  blood 
through  the  renal  veins  may  also  be  obstructed, 
inducing  mechanical  congestion  of  the  kidneys, 
with  consequent  diminution  in  the  quantity  of 
urine  and  albuminuria.  In  rare  instances  the 
fluid  has  been  known  to  accumulate  to  such  an 
extent  as  to  rupture  some  part  of  the  abdominal 
walls. 

Ascites  also  frequently  interferes  with  the 
thoracic  organs.  The  bases  of  the  lungs  are 
more  or  less  collapsed,  and  the  breathing  becomes 
chiefly  upper-costal,  while  a  sense  of  dyspnoea 
is  experienced,  especially  in  the  recumbent 
posture  and  after  taking  food,  the  breath  is 
short  on  exertion,  and  the  respirations  are  often 
hurried  and  shallow.  The  heart  is  likewise 
liable  to  be  disturbed  in  its  action,  as  evidenced 
by  palpitation,  irregularity,  or  a  tendency  to 
faintness.  This  organ  may  also  be  displaced, 
so  that  its  apex-beat  is  raised  and  too  far  towards 
the  left,  and  in  rare  instances  a  basic  systolic 
murmur  has  been  originated  as  a  result  of  this 
displacement. 

3.  General  symptoms. — The  general  system  is 
frequently  seriously  affected  in  cases  in  which 
ascites  is  a  prominent  symptom,  but  this  usually 
depends  upon  the  cause  or  causes  which  have 
originated  the  dropsy,  though  it  may  itself  in- 
duce more  or  less  debility,  wasting,  anaemia,  and 
other  general  effects.  The  loss  of  fluid  in  this 
way  has  also  been  supposed  to  lead  to  deficient 
perspiration,  and  consequent  dryness  of  the  skin; 
as  well  as  to  diminution  in  the  quantity  of  urine. 

Diagnosis. — The  first  matter  bearing  upon 
the  diagnosis  of  ascites  is  to  determine  whether 
this  morbid  condition  actually  exists.  The 
presence  of  fluid  in  the  peritoneum,  as  well  as 
its  amount,  can  only  be  positively  made  out  by 
physical  examination,  and  in  the  great  majority 
of  cases  the  signs  thus  elicited  are  quito  charao- 
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teristic.    When  the  fluid  is  small  in  quantity, 
us  well  as  under  othor  circumstances  in  which 
the  physical  signs  are  obscured  or  modified,  the 
diagnosis  may  bo  difficult  and  uncertain,  but  it 
may  then  be  aided  by  a  knowledge  of  the  ex- 
istence of  some  disease  likely  to  give  rise  to 
ascites.    That  the  accumulation  of  fluid  is  of  a 
dropsical  nature,  and  not  due  to  acute  or  chronic 
peritonitis,  is  usually  sufficiently  obvious  from 
the  history  of  the  case,  and  the  collateral  symp- 
toms, while  the  local  signs  are  also  of  a  different 
character  (see  Peritoneum,  Inflammation  of). 
The  remaining  abdominal  enlargements  from 
which  ascites  has  to  be  most  commonly  distin- 
guished are  those  due  to  flabby  relaxation  of  the 
walls  of  the  abdomen,  combined  with  flatulence  ; 
accumulation  of  fat  in  the  subcutaneous  tissue 
and  omentum  ;  abundant  subcutaneous  oedema, 
which   may  be  associated  with  and  obscure 
ascites ;   an  ovarian  tumour ;   or  a  pregnant 
uterus.    Among  the  rarer  conditions  with  which 
ascites  is  liable  to  be  confounded  may  be  men- 
tioned colloid  disease  of  the  omentum  ;  a  greatly 
dilated  stomach ;  distension  of  the  uterus  with 
fluid ;  great  accumulation  of  urine  in  the  blad- 
der ;  a  very  large  hydatid  tumour,  usually  con- 
nected with  the  liver ;  extreme  cystic  enlarge- 
ment of  the  kidney  ;  and  the  so-called  '  phantom 
tumour.'    Most  of  these  conditions  are  described 
in  other  parts  of  this  work,  and  the  limits  of  this 
article  forbid  any  discussion  of  their  several 
diagnostic  characters  ;  but  a  consideration  of  the 
history  and  existing  symptoms  of  the  case,  com- 
bined with  the  results  of  a  proper  physical  exami- 
nation, constitute  the  data  upon  which  the  diag- 
nosis is  founded.  It  must  be  remembered  that 
ascites  may  coexist  with  other  morbid  con- 
ditions in  the  abdomen,  their  physical  signs  being 
combined.   Should  there  be  an  enlarged  organ 
or  other  solid  mass,  it  may  often  be  recognised 
by  making  sudden  firm  pressure  with  the  fingers 
over  the  abdomen,  when  the  fluid  is  pushed  aside, 
and  the  underlying  resistance  can  be  felt ;  or 
paracentesis  may  be  performed,  and  further 
examination  carried  out  after  the  evacuation  of 
the  fluid. 

Another  most  important  point  in  the  diagnosis 
of  ascites  is  to  make  out  its  cause.  For  this 
purpose  all  the  facts  bearing  upon  the  case  must 
be  taken  into  account  and  carefully  weighed, 
special  attention  being  paid  to  the  liver  and  the 
structures  in  its  vicinity,  to  the  heart,  and  to  the 
kidneys.  The  amount  of  the  ascites,  and  its 
relation  to  other  forms  of  dropsy,  afford  consider- 
able aid  in  the  diagnosis.  If  it  results  from 
cardiac  or  renal  disease,  ascites  always  follows 
dropsy  in  other  parts  of  the  body,  to  which  it  is 
also  generally  subordinate;  when  it  is  due  to 
hepatic  or  some  neighbouring  disoase,  the  peri- 
toneal dropsy  appears  first,  and  is  throughout 
most  prominent.  Should  the  vena  cava  inferior 
be  obstructed  at  its  upper  part,  anasarca  of  the 
legs  will  bo  observed  simultaneously  with,  or 
even  before  the  ascites. 

Prognosis. — The  prognosis  of  ascites  will 
mainly  depend  upon  its  cause ;  the  amount  of 
fluid  present ;  the  state  of  the  patient ;  the 
condition  of  the  main  organs  ;  and  tho  results  of 
treatment.  In  some  cases  this  symptom  is  in  it- 
6olf  attended  with  immediate  danger,  on  account 


of  the  mechanical  effects  of  the  dropsical  accumu- 
lation, especially  upon  the  thoracic  organs,  and 
still  more  if  these  organs  are  in  a  diseased  condi- 
tion. In  other  instances  it  aids  in  reducing  the 
patient,  and  in  thus  bringing  about  a  fatal  ter- 
mination. When  ascites  is  due  to  local  inter- 
ference with  the  portal  circulation,  great  relief 
can  unquestionably  be  afforded  in  a  considerable 
number  of  cases,  and  life  may  be  prolonged  by 
appropriate  treatment ;  while,  if  the  local  cause 
is  not  such  as  in  itself  to  lead  to  a  fatal  issue,  the 
ascites  may  not  infrequently  be  permanently  cured. 

Treatment. — The  principles  of  treatment  ap- 
plicable to  cases  of  ascites  are  (a),  to  attend  to  the 
condition  upon  which  the  dropsy  depends,  and 
thus  endeavour  to  get  rid  of  its  cause ;  (J)  to 
promote  the  absorption  of  the  fluid ;  (c)  to  im- 
prove the  constitutional  condition  and  the  state 
of  the  blood,  if  necessary ;  (d)  to  remove  the 
fluid  by  operation,  if  absorption  cannot  be  ac- 
complished ;  and  (e)  to  treat  any  symptoms  need- 
ing special  attention. 

(a)  As  an  important  part  of  the  treatment 
directed  to  the  cause  of  ascites,  particular  atten- 
tion must  be  paid  to  those  organs  which  are 
most  commonly  accountable  for  this  symptom, 
though  unfortunately  in  a  large  proportion  of 
cases  but  little  effect  can  be  produced  upon  the 
dropsy  in  this  way. 

(b)  Absorption  of  the  fluid  is  chiefly  promoted 
by  acting  freely  upon  the  bowels,  skin,  or  kidneys. 
The  class  of  remedies  indicated  will  vary  in 
different  cases,  and  must  be  adapted  to  the  state 
of  the  different  organs,  but  as  a  rule  active  pur- 
gatives are  most  efficient  in  relieving  ascites, 
especially  when  due  to  local  causes,  of  which  the 
most  useful  are  compound  jalap  powder,  cream 
of  tartar,  elaterium,  calomel,  gamboge,  podo- 
phyllin,  and  croton  oil.  These  remedies  must, 
however  be  used  with  due  caution.  In  some 
instances  balsam  or  resin  of  copaiba  has 
proved  useful  in  the  treatment  of  peritoneal 
dropsy.  Assistance  may  be  derived  in  certain 
forms  of  ascites  from  acting  upon  the  skin  by 
means  of  various  diaphoretic  baths.  Digitalis 
and  squills  may  be  of  service  as  diuretics ;  or 
the  application  of  poultices  of  digitalis  leaves 
over  the  abdomen  is  occasionally  attended  with 
benefit.  The  administration  of  iodide  of  potas- 
sium also  seems  to  aid  absorption  in  some  cases. 

(c)  Treatment  directed  to  the  general  condition 
of  the  patient,  and  to  the  state  of  the  blood,  is 
undoubtedly  valuable  in  many  cases  of  ascites. 
Tonics  are  often  of  decided  service,  and  prepara- 
tions of  iron  are  specially  indicated  for  im- 
proving the  quality  of  the  blood,  if  there  is  any 
tendency  to  anaemia.  Not  only  do  these  remedies 
sustain  the  patient,  but  they  may  also  have  an 
influence  in  promoting  the  process  of  absorption. 
The  diet  must  be  adapted  to  the  circumstances 
of  the  case,  but  usually  needs  to  be  of  a  nutri- 
tious character. 

(d)  In  a  considerable  proportion  of  cases, 
nowevor,  no  effect  is  produced  upon  the  dropsical 
accumulation  by  any  of  tho  measures  thus  far 
considered.  Then  it  becomes  necessary  to  de- 
termine whether  it  is  desirable  to  remove  the 
fluid  by  operation.  The  fluid  may  bo  taken 
away  either  by  means  of  the  aspirator,  or  by 
the  trochar  and  canula.    Tho  advisability  of 
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having  recourse  to  this  plan  of  treatment  must 
depend  upon  circumstances.    The  ascites  is  fre- 
quently not  sufficiently  abundant  to  justify 
paracentesis,  and  when  the  condition  is  of  cardiac 
or  renal  origin,  the  operation  can  only  afford 
temporary  relief,  so  that  there  is  no  object  in 
resorting  to  it  unless  the  mechanical  effects  of 
the  accumulation  are  such  as  to  cause  trouble- 
some or  dangerous  symptoms,  and  it  had  better 
be  delayed  as  long  as  possible.    When  ascites  is 
a  local  dropsy,  the  fluid  is  often  so  considerable 
in  amount  as  to  necessitate  its  removal  for  the 
mere  purpose  of  giving  relief  for  the  time.  In 
cases  of  ascites  associated  with  malignant 
disease,  for  instance,  this  is  all  that  can  be 
hoped  for,  as  the  fluid  will  certainly  collect 
again.    When,  however,  the  condition  is  due  to 
some  local  disease  which  is  not  in  itself  fatal, 
and  especially  to  cirrhosis  of  the  liver,  the  writer 
has  found  signal  benefit  result  from  the  repeated 
'performance  of  paracentesis,  and  has  advocated 
this  plan  of  treatment  as  a  curative  measure,  so 
far  as  the  as  cites  is  concerned.    Earely  does  the 
operation  give  rise  to  any  immediate  ill-effects, 
and  it  is  frequently  found  that  remedies  will  act 
much  more  efficiently  after  the  removal  of  the 
fluid  than  they  did  previously.    In  the  writer's 
experience  paracentesis  repeated  as  often  as  the 
fluid  re-accumulated  has  ultimately  led  to  a 
complete  cure  in  several  instances ;  in  others 
the  cure  was  partial,  a  certain  quantity  of  fluid 
remaining  in  the  peritoneum,  limited  by  ad- 
hesions ;   while  in  others  still,  life  has  been 
greatly  prolonged,  and  much  comfort  afforded. 
The  repeated  accumulation  does  not  seem  to 
affect  the  system  materially  by  reason  of  the 
drain  upon  it,  and  frequently  not  at  all.  Of 
course  due  care  must  be  exercised  in  the  per- 
formance of  the  operation,  and  in  the  subsequent 
treatment.    In  a  few  days  after  the  removal  of 
the  fluid,  the  application  of  a  bandage  firmly 
round  the  abdomen,  so  as  to  exert  evenpressure, 
may  prove  of  service  in  aiding  the  absorption  of 
what  remains,  and  preventing  the  recurrence  of 
the  ascites  ;  and  this  measure  may  also  be  useful 
when  a  certain  amount  of  fluid  continues  after 
the  repeated  performance  of  paracentesis. 

(e)  The  symptoms  resulting  from  ascites  which 
are  likely  to  require  attention  are  those  con- 
nected with  the  alimentary  canal ;  dyspnoea ; 
and  cardiac  disturbance,  or  a  syncopal  tendency. 
These  should  be  treated  on  ordinary  principles  ; 
but  it  must  be  observed  that  marked  dyspnoea, 
if  evidently  due  to  the  fluid,  is  an  indication  for 
the  immediate  performance  of  paracentesis. 

Frederick  T.  Roberts. 

ASIATIC  CHOLERA.    See  Cholbra. 

ASPHYXIA  (d,  priv.,  and  a-<pu^is,  pulse).— 
Synon.  :  Apncea ;  Fr.  Asphyxie ;  Ger.  Er- 
stickung. 

Definition. — The  term  Asphyxia,  though  lite- 
rally signifying  pulselessness,  is  generally  under- 
stood to  mean  the  condition  that  supervenes  on 
interruption  of  the  function  of  respiration.  The 
term  Apncea,  preferred  by  many  as  a  more  exact 
one,  has  the  disadvantage  of  being  employed  by 
physiologists  in  a  totally  different  sense,  viz.  the 
cessation  of  the  respiratory  movements  conse- 
quent on  artificial  hyperoxygenation  of  t  he  blood. 
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There  is  therefore  no  advantage  to  be  gained 
by  substituting  the  term  apnoea  for  the  well- 
understood  and  older  one,  asphyxia. 

^Etiology. — Asphyxia  may  result  from  many 
causes  which  obstruct  or  interrupt  the  respira- 
tion. They  may  be  divided  into  two  categories, 
internal  and  external. 

Internal. — These  include  paralysis  of  the  re- 
spiratory nerve-centres  by  disease  or  injury  of  the 
medulla  oblongata;  paralysis  of  the  nerves  or 
muscles  of  respiration ;  a  rigid  fixation  of  the 
respiratory  muscles;  collapse  or  disease  of  the 
lungs ;  occlusion  of  the  air-passages  by  organic 
disease  or  spasm  of  the  glottis,  pressure  of 
tumours,  and  the  like. 

External. — To  this  group  belong  occlusion  of 
the  air-passages  by  foreign  bodies ;  pressure  on 
the  chest  not  capable  of  being  overcome  by  the 
muscles  of  respiration;  closure  of,  or  external 
pressure  on,  the  air-passages,  as  in  suffocation, 
strangulation,  or  hanging.  These  are  all  cases 
of  obstruction  of  the  respiratory  movements  in 
a  medium  capable  of  supporting  life.  To  these 
external  causes  are  to  be  added  those  conditions 
in  which,  though  the  respiratory  movements  are 
free,  the  surrounding  medium  is  incapable 
of  oxygenating  the  blood,  viz.,  submersion  in  a 
liquid  medium  (drowning) ;  or  being  surrounded 
by  a  medium  devoid  of  oxygen,  such  as  ni- 
trogen or  hydrogen.  These  gases  have  a  purely 
negative  effect ;  but  many  other  gasss  which  are 
classed  as  asphyxiants,  such  as  carbonic  oxide, 
sulphuretted  hydrogen,  chlorine,  chloroform  va- 
pour, etc.,  have  positive  poisonous  effects,  and 
should  therefore  be  called  by  some  special  name, 
such  as  toxic  asphyxiants,  to  distinguish  them 
from  those  which  have  no  such  properties. 

Phenomena. — When  an  animal  is  placed  in 
an  atmosphere  devoid  of  oxygen,  or  not  contain- 
ing a  sufficient  quantity  of  this  gas  (under  10 
per  cent.)  to  maintain  the  respiratory  process, 
or  if  the  mechanism  of  respiration  is  simply 
obstructed,  it  begins  to  show  signs  of  agitation 
and  to  make  powerful  inspiratory  and  expiratory 
efforts,  in  which  the  accessory  muscles  of  re- 
spiration are  all  brought  into  action ;  the  arterial 
tension  increases ;  and  the  superficial  veins  be- 
come distended  and  livid. 

After  a  variable  period  these  dyspnoeic  efforts 
pass  into  general  convulsions,  in  which  the  mus- 
cles of  expiration  are  more  especially  in  action, 
during  which  the  sphincters  are  forced  and 
the  excretions  voided.  On  these  there  follows  a 
calm,  during  which  the  animal  lies  insensible, 
with  dilated  and  immovable  pupils,  and  with 
reflex  excitability  abolished  generally.  All 
muscular  movements  cease  except  those  of  in- 
spiration, which  are  repeated  at  intervals.  As 
death  approaches  the  respiratory  movements 
become  shallower  and  less  regular,  and  are  suc- 
ceeded by  stretching  convulsions,  during  which 
the  back  is  straightened,  the  head  is  thrown 
back,  the  mouth  gapes,  and  the  nostrils  dilate. 
The  heart  still  continues  to  beat  after  other 
movements  have  ceased. _  The  heart  ultimately 
stops  in  the  state  of  diastole.  Death  is  then 
complete  and  final. 

Course  and  Teumination.— The  time  neces- 
sary to  bring  about  a  fatal  termination  varies  in 
different  animals,  and  in  the  same  animal  under 
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different  conditions.  It  has  boon  noted  that  the 
young  of  some  animals  rosist  asphyxia  longer 
than  the  adults.  Paul  Bert  has  shown  that  these 
differences  are  all  explicable  in  accordance  with 
the  law  that  the  more  active  the  vital  combustion, 
the  greater  the  gaseous  interchange,  and  therefore 
the  more  rapidly  fatal  the  obstruction  of  the  re- 
spiratory process.  Excluding  special  considera- 
tions of  this  kind  it  may  be  stated  as  the  result 
of  the  experimentsof  the  Medical  and  Chirurgical 
Committee  on  Suspended  Animation  {Mcd.-Chir. 
Trans,  vol.  xlv.  1862)  that  when  the  respiration 
of  a  warm-blooded  animal  is  totally  obstructed, 
all  external  movements  cease  in  from  three  to  five 
minutes,  and  the  heart  stops  within  ten  minutes. 
Certain  modifications  occur  according  to  the 
method  in  which  asphyxia  is  produced  {see 
Drowning). 

Anatomical  Characters. — The  blood  is  of  a 
dark  colour,  owing  to  complete  reduction  of  the 
haemoglobin,  and  the  proportion  of  carbonic  acid 
is  greatly  increased.  Owing  to  the  excess  of 
carbonic  acid,  the  blood  coagulates  slowly  or 
imperfectly ;  hence  it  remains  long  fluid,  or 
forms  few  and  soft  coagula.  The  venous  side 
of  the  heart,  the  great  venous  trunks,  and  the  pul- 
monary artery  are  distended  with  dark  blood ; 
while  the  left  side  varies,  being  sometimes  full, 
more  often  perhaps  either  empty  or  containing  a 
small  quantity  of  dark  blood. 

The  appearance  of  the  lungs  is  not  constant. 
These  organs  are  by  no  means  always  congested,  as 
is  very  generally  stated,  being  more  often  pale  and 
ansemic.  The  posterior  and  dependent  parts  be- 
come hypostatically  congested  post  mortem.  The 
abdominal  viscera  are  usually  congested.  The 
appearance  of  the  brain  varies,  this  organ  being 
either  anaemic  or  more  or  less  congested.  Spe- 
cial signs  characterise  special  modes  of  causa- 
tion of  asphyxia. 

Pathology. — Inasmuch  as  the  cessation  of  re- 
spiration means  both  oxygen-starvation  and  accu- 
mulation of  carbonic  acid,  the  question  is  whether 
the  phenomena  of  asphyxia  depend  on  the  one  or 
the  other,  or  on  both.  Various  opinions  have  been 
entertained  on  this  subject,  but  the  experiments 
of  Rosenthal  and  Pfliiger  would  seem  to  show 
that  the  deprivation  of  oxygen  is  the  chief 
factor.  That  the  accumulation  of  carbonic  acid 
has  no  effectat  all  cannot,  however,  be  maintained, 
for  it  is  demonstrable  that  carbonic  acid  has  a 
distinct  toxic  effect  on  living  tissues. 

The  circulation  of  non-oxygenated  blood  through 
the  lungs  and  the  respiratory  centre  in  the  me- 
dulla oblongata  is  the  cause  of  the  powerful 
respiratory  efforts  in  the  first  stage— directly, 
by  stimulation  of  the  respiratory  nerve-centres ; 
indirectly,  by  peripheral  irritation  of  the  pul- 
monary branches  of  the  vagi.  The  respiratory 
movements  increase  in  force,  and  the  irritation 
irradiates  into  the  centres  of  other  movements 
besides  those  directly  concerned  in  respiration, 
giving  rise  to  the  expiratory  convulsions  which 
have  been  ascribed  by  some  to  excitation  of  a 
special  'convulsion-centre'  {Krampf centrum). 

The  respiratory  centres  ultimately  become 
paralysed,  but  subsequently  to  those  of  conscious 
activity — the  brain;  and  of  reflex  action — the 
spinal  cord. 

The  circulation  of  non- oxygenated  blood  like- 


wise causes  contraction  of  the  arterioles  from  irri  - 
tation of  the  vaso-motor  centre.  Increased  resist- 
ance is  thus  offered  to  the  heart,  and  this  is  inten- 
sified by  the  convulsive  muscular  efforts.  The 
arterial  tension  rises.  The  resistance  to  the 
flow  through  the  capillaries  by  contraction  of  the 
minute  blood-ves6els  occurs  not  only  in  the  sys- 
temic, but  also  in  the  pulmonary  circulation. 
Hence  there  is  resistance  both  to  the  arterial  and 
venous  side  of  the  heart.  The  ventricles  become 
distended,  and  the  heart's  action  laboured.  The 
heart  becomes  enfeebled  by  the  circulation  of 
non-oxygenate<i  blood  in  its  walls,  the  diastolic 
intervals  become  longer,  until  the  heart  finally 
stops  in  a  state  of  diastole,  with  the  right  side 
full,  while  the  left  may  have  succeeded  in  empty- 
ing itself. 

Treatment.  — Resuscitation  from  pure  asphyxia 
is  possible  so  long  as  the  heart  continues  to  beat. 
After  cessation  of  the  heart's  action  treatment  is 
unavailing,  except  in  cases  of  cessation  from 
mere  over-distension,  in  which  bleeding  from  the 
external  jugular  vein  may  be  resorted  to  with 
success.  The  chief  indication  in  the  treatment 
of  asphyxia  is  to  effect  oxygenation  of  the  blood 
by  the  introduction  of  air  into  the  lungs.  If  the 
medium  by  which  the  patient  is  surrounded  is 
incapable  of  supporting  respiration,  he  must 
be  immediately  removed,  or  the  atmosphere 
changed.  If  the  air-passage  is  obstructed  by 
a  foreign  body,  this  must  be  extracted ;  if  this  is 
impossible,  orif  the  obstruction  result  from  disease, 
tracheotomy  or  laryngotomy  must  be  resorted  to. 
Means  must  be  adopted  of  exciting  the  respiratory 
centres  or  respiratory  muscles  to  action ;  or  if 
these  are  paralysed  and  non-excitable,  the  natural 
movements  of  respiration  must  be  imitated  arti- 
ficially, or  air  introduced  by  insufflation. 

The  respiratory  centres,  if  not  absolutely  para- 
lysed, may  be  excited  reflexly  by  stimulation  of 
cutaneous  nerves,  especially  those  of  the  face  and 
thorax.  This  may  be  effected  bythe  stimulus  of 
sudden  cold,  or  better  by  alternate  dashing  of  hot 
and  cold  water  on  the  face  and  chest,  or  by  flick- 
ing the  skin  with  a  towel.  These  reflex  stimuli 
are  often  of  themselves  sufficient  to  excite  respi- 
ratory movements ;  if  not,  they  are  powerful 
subsidiary  aids  to  artificial  respiration.  The 
diaphragm  may  be  stimulated  to  contraction  by 
galvanisation  of  the  phrenic  nerve,  one  pole  be- 
ing placed  on  the  nerve  as  it  crosses  the  scalenus 
anticus  at  the  root  of  the  neck,  the  other  on  the 
epigastrium.  Chief  reliance,  however,  is  to  be 
placed  on  the  methods  of  artificial  respiration, 
which,  after  all,  are  the  most  simple  and  the  most 
effectual,  and  possessed  of  the  pre-eminent  ad- 
vantage of  being  always  available.  See  Aettfi- 
cial  Respiration. 

Air  may  also  be  introduced  into  the  lungs  di- 
rectly by  properly  constructed  insufflation-appa- 
ratus, either  by  the  insertion  of  a  tube  within 
the  larynx  (an  operation  requiring  dexterity,  but 
without  danger  if  skilfully  performed,  though 
there  is  always  risk  of  rupture  of  the  air-vesicles 
from  over-distension) ;  or  more  easily  by  the  in- 
sertion of  the  tube  in  one  nostril,  the  other 
nostril  and  the  mouth  being  closed  (Richardson's 
apparatus).  Mouth-to-mouth- insufflation  is  some- 
times of  advantage,  especially  in  infants.  The 
operator  must  close  the  nostrils  of  the  patient, 
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and,  applying  his  mouth  directly  to  that  of  the 
patient,  innate  the  lungs  by  his  own  expiratory 
efforts.  The  tendency  to  inflation  of  the  sto- 
mach is  considerably  counteracted  by  backward 
pressure  on  the  larynx.  D.  Fekrteb. 

ASPIKATOR. — Synon.  :  Fr.  Aspirateur. — 
The  operation  of  Pneumatic  Aspiration  was  intro- 
duced into  practice  by  Dieulafoy  in  1869.  Before 
this  period  various  instruments  had  been  used 
jnder  the  name  of  'suction-trochars,'  but  to 
Dieulafoy  is  due  the  credit  of  fully  appreciating 
their  value. 

Description  and  Mode  of  Employment. — 
The  aspirator  consists  of  a  glass  syringe,  having 
at  its  lower  end  two  openings  provided  with  stop- 
cocks.   When  the  piston  is  raised  and  the  cocks 
are  closed  a  vacuum  is  created  in  the  syringe,  which 
can  be  maintained  by  fixing  the  piston  in  the 
withdrawn  position.    An  india-rubber  tube  is 
fitted  into  each  of  the  two  openings,  and  these 
must  be  provided  with  coils  of  wire  inside  to 
prevent  them  from  collapsing.    At  the  end  of 
one  tube  is  fixed  a  fine  hollow  needle.  The 
needle  should  have  only  one  opening,  at  the  point, 
and  not,  as  is  often  seen,  another  at  some  dis- 
tance from  it.    The  instrument  is  thus  used: — 
A  vacuum  having  been  created  in  the  syringe 
by  raising  the  piston  whilst  both  stop-cocks  are 
closed,  the  needle  is  introduced  into  the  part  to 
be  operated  upon.    As  soon  as  the  opening  of  the 
needle  is  beneath  the  skin  the  stop-cock  leading 
to  it  must  be  opened.    The  vacuum  will  then 
extend  to  the  point  of  the  needle ;  and  conse- 
quently, if  it  be  gently  pushed  onwards  the  mo- 
ment it  encounters  fluid,  this  will  jet  up  into  the 
glass  syringe,  when  its  nature  may  be  ascertained. 
This  mode  of  operating  with  what  Dieulafoy  calls 
the  '  previous  vacuum '  is  the  essential  difference 
between  aspiration  and  suction.    In  aspiration 
it  is  impossible  to  pass  the  needle  through  a 
collection  of  fluid  without  discovering  it ;  whereas 
without  the  'previous  vacuum'  in  the  needle  this 
might  readily  be  done.    If  the  fluid  is  sufficient 
in  amount  to  fill  the  syringe,  the  stop-cock  lead- 
ing to  the  needle  is  to  be  closed  and  the  other 
opened,  by  which  the  fluid  may  be  discharged. 
The  vacuum  may  then  be  re-established,  and  the 
operation  repeated  as  often  as  is  necessary.  By 
opening  both  Btop-cocks  at  once  and  allowing  the 
discharge  tube  to  hang  down,  the  aspirator  may 
be  converted  into  a  syphon.    The  action  of  the 
instrument  may  also  be  reversed,  and  it  may  be 
employed  for  injecting  fluids.   Other  varieties  of 
aspirator  are  in  use  besides  the  one  above  de- 
scribed.   In  Weiss's  the  receiver  is  a  glass  bottle, 
from  which  the  air  is  exhausted  by  means  of  a 
separate  exhausting  syringe.    The  objection  to 
this  is  that  if  the  needle  becomes  choked,  it  can- 
not be  cleared  by  pushing  down  the  piston  and 
driving  some  of  the  fluid  back  through  it.  Other 
lands  of  aspirator  cannot  be  converted  into 
syphons,  and  these  are  objectionable.  Weiss's 
has  the  advantage  of  being  less  liable  to  get  out 
of  order,  as  the  fluid  does  not  touch  the  ex- 
hausting syringe.    The  needles  employed  vary 
|n  size.   Dieulafoy  recommends  that  they  should 
be  about  gL,  ^,      and  fa  of  an  inch  in  diameter, 
and  calls  them  Nos.  1,  2,  3,  and  4  respectively. 
Ihe  aspirator  may  also  be  applied  to  trochars, 


but  then  its  distinctive  feature  is  gone,  and  it 
becomes  but  a  '  suction  trochar.' 

The  following  rules  must  always  be  observed 
in  using  the  aspirator.  1st.  See  that  the  needle 
is  pervious  and  clean  and  the  syringe  in  order 
before  using  it.  It  is  advisable  to  wash  the 
needle  well  in  strong  carbolic  acid  solution.  2nd. 
The  needle  must  be  pushed  straight  on  in  one 
direction  only.  Its  course  must  never  be  altered 
while  the  point  is  under  the  skin.  If  no  fluid 
is  found,  it  may  be  withdrawn  and  reinserted. 
It  must  be  held  as  steady  as  possible  during  the 
aspiration.  3rd.  If  the  fluid  will  not  flow  with 
the  force  of  the  vacuum,  it  is  of  no  use  squeezing 
and  pressing  the  part.  This  can  only  do  harm. 
4th.  Aspiration  must  cease  at  once  when  blood 
comes  in  any  quantity,  especially  in  abscesses. 
6th.  Keep  up  the  vacuum  during  the  withdrawal 
of  the  needle,  lest  some  of  the  morbid  fluid  be  left 
in  its  track.  6th.  If  the  needle  becomes  choked, 
force  a  little  of  the  fluid  back  through  it  in  order 
to  clear  it. 

Uses. — Aspiration  is  used  for  purposes  of 
diagnosis  and  treatment.  Dieulafoy  asserts  that 
with  the  No.  1  needle  it  is  possible  to  search  for 
fluid  without  danger,  whatever  may  be  its  seat  or 
its  nature ;  and  experience  has  proved  this  to 
be  practically  true.  In  treatment  it  has  been 
employed  in  the  following  affections : — 

Abscesses. — In  acute  abscesses  aspiration  is 
usually  of  little  value,  as  the  pus  soon  re-accumu- 
lates. In  chronic  abscess  connected  with  diseased 
bone  it  usually  fails;  and  often  it  is  impossible, 
from  the  amount  of  cheesy  matter  in  the  pus.  In 
chronic  abscesses  unconnected  with  bone  it  some- 
times effects  a  complete  cure  after  three  or  four 
repetitions.    It  has  proved  successful  in  curing 
perinephritic  abscess  in  the  writer's  experience. 
It  is  always  well  in  chronic  abscesses  of  doubtful 
origin  to  give  this  mode  of  treatment  a  trial.  It 
must  bo  remembered  in  treating  large  chronic 
abscesses  that  a  dirty  needle  may  lead  to  decom- 
position of  their  contents.   Diseases  of  the  Liver. 
— Hydatid  cysts  have  been  successfully  treated  by 
aspiration.    In  many  cases  the  fluid  becomes 
purulent  after  one  or  two  aspirations,  and  in 
some  the  cyst  has  opened  externally.    For  pur- 
poses of  diagnosis  the  small  needles  may  always 
safely  be  thrust  into  the  liver.    Abscess  of  the 
liver  has  been  successfully  treatedby  theaspirator. 
Retention  of  Urine  may  always  be  safely  relieved 
by  using  No.  2  needle  above  the  pubes.  Ovarian 
cysts  may  be  diagnosed  and  treated  in  the  same 
way.    Hernia. — It  has  been  asserted  that  stran- 
gulated hernia  may  be,  in  the  great  majority  of 
cases,  relieved  by  the  use  of  the  aspirator.  The 
finest  needles  only  should  be  used.  They  remove 
first  the  fluid  from  the  sac,  after  which  some  gas 
may  be  obtained  from  the  strangulated  gut,  but 
faecal  matter  rarely  fails  to  choke  the  tube.  In 
this  country  surgeons  have  not  succeeded  in 
sufficiently  emptying  the  gut  to  allow  of  its 
reduction.  Experience  has,  howevor,  shown  that 
if  the  needle  be  kept  steady,  any  number  of 
punctures  may  be  safely  made  into  the  guu 
Diseases  of  Joints. — Aspiration  is  occasionally 
useful  in  acute  synovitis.   Great  care  must  be 
taken  not  to  scratch  the  inside  of  the  joint 
with  the  needle,  as  this  has  been  known  to  lead  to 
acute  arthritis  and  suppuration.  No.  1  or  2  needle 
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should  be  used.  Hydrocephalus  and  Spina  bifida 
may  be  aspirated  with  safety  with  No.  1  needle. 
In  hydrocephalus  it  is  to  bo  passed  through  the 
anterior  fontanelle.  No  case  has  hitherto  been 
cured  by  this  treatment.  In  Pleurisy  and  Ascites, 
except  for  purposes  of  diagnosis,  in  the  writer's 
opinion  the  aspirator  presents  no  advantages 
over  a  trochar  properly  constructed  so  as  to 
exclude  air  (see  Paracentesis).  Pericarditis. — 
The  operation  of  aspiration  has  frequently  been 
successfully  performed  for  pericardial  effusion. 
It  is  thus  carried  out : — A  spot  is  chosen  2  to 
2^  in.  (5  or  6  centimetres)  beyond  the  left  edge 
of  the  sternum,  in  the  4th  or  5th  interspace.  No. 
2  needle  is  then  passed  obliquely  upwards  and 
inwards,  taking  care  to  turn  on  the  vacuum  as 
soon  as  the  eye  is  covered.  The  moment  the 
fluid  jets  into  the  syringe  the  needle  must  be  held 
steadily  till  the  flow  ceases.  If  this  be  done 
there  is  no  danger  of  wounding  the  heart.  If 
there  is  any  doubt  as  to  the  existence  of  fluid, 
No.  1  needle  must  be  employed,  with  which  the 
heart  may  be  punctured  without  great  danger. 

Marcus  Beck. 

il?raic}(«'Priv-'and(r9eVos'strength)- 

— Terms  signifying  want  of  strength.  As  applied 
to  the  entire  system,  they  indicate  considerable 
general  debility;  in  connexion  with  particular 
diseases,  they  imply  that  these  are  attended  with 
marked  weakness. 

ASTHENOPIA  (&,  priv.,  crBevos,  strength, 
and  fcty,  the  eye). — Weakness  of  sight.  See 
Vision,  Disorders  of. 

ASTHMA,  SPASMODIC  (2a-0/*a,  from  So, 
I  blow),-STNON. :  Bronchial  Asthma.  Fr.  Asthme ; 
Ger.  Bronchial-Asthma. 

Definition. — An  affection  characterised  by 
severe  paroxysmal  dyspnoea,  recurring  at  more 
or  less  well-marked  periods,  generally  in  the 
night,  the  dyspnoea  being  due  to  spasmodic  con- 
traction of  the  bronchi,  produced  by  a  variety  of 
causes. 

JEtiology. — The  causes  that  induce  an  attack 
of  asthma  are  very  various,  and  may  be  roughly 
classed  according  to  their  action,  direct  or  in- 
direct, on  the  respiratory  organs.  In  the  former 
the  exciting  cause  immediately  affects  the  mucous 
membrane ;  in  the  latter  it  does  so  in  a  more 
circuitous  manner,  as  through  the  blood  or  the 
nervous  system  generally  : — 
'Dust. 

Vegetable  irritants. 
Chemical  vapours. 
Animal  emanations. 
Climatic  influences. 
Bronchial  inflammation. 
:  Through  the  ner-   f  Centric, 
vous  system 

the 


Direct- 


Indirect 


Through 
blood 


\Excito-motor. 
Gout. 
Syphilis. 
Skin  diseases. 
Renal  diseases. 


,  Heredity. 

Direct  causes. — Common  roadside  dust;  fluff 
from  woollen  clothing ;  thedust  of  mills,  threshing- 
floors,  or  bakehouses ;  and  any  mechanical  parti- 
cles when  inspired,  will  produce  in  some  persons 
an  asthmatic  seizure,  dust  of  low  specific  gravity 
being  more  apt  to  have  this  effect  than  hoavy 
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particles  like  coal,  steel  filings,  etc.,  from  which 
arise  lesions  in  the  lung  of  a  more  permanent 
and  serious  character. 

The  odour  evolved  by  certain  vegetables,  such 
as  ipecacuanha ;  the  pollen  of  many  grasses 
and  plants  (see  Hay-fever);  certain  chemical 
vapours,  as  that  of  pitch,  sulphurous  acid,  and 
phosphorus  fumes ;  the  peculiar  smell  of  some 
animals,  as  dogs,  cats,  horses,  and  hares,  may 
each  provoke  a  spasm  in  individual  cases. 

A  still  more  powerful  cause  is  climatic  in- 
fluence, the  action  of  which  on  different  patients 
cannot,  unfortunately,  be  reduced  within  the 
limits  of  law,  but  depends  mainly  on  the  idio- 
syncrasy of  the  individual.  Extremes  of  tempera- 
ture, or  excessive  dryness  or  dampness,  may  pro- 
duce an  asthmatic  seizure,  but  in  the  largest 
number  of  cases  one  of  two  elements  appears  as 
the  chief  factor.  One  large  class  of  sufferers 
trace  the  attack  to  dampness,  whether  of  soil  or 
of  atmosphere,  in  combination  with  either  heat 
or  cold ;  another  to  closeness  of  atmosphere  and 
a  want  of  proper  circulation  of  air,  such  as  is 
found  in  deep  valleys  and  thick  forests,  and  during 
thundery  weather — this  last  class  experiencing 
great  relief  when  a  breeze  springs  up.  Malaria 
plays  an  important  part  occasionally  in  the  causa- 
tion of  asthma. 

Far  more  general  and  intelligible  in  its  action 
is  bronchial  inflammation,  which  is  the  cause 
in  80  per  cent,  of  asthmatic  cases.  It  frequently 
happens  that  after  whooping  cough,  measles,  or 
infantile  bronchitis  the  tendency  towards  asthma 
begins  to  appear.  These  diseases,  implicating 
as  they  do  both  bronchial  muscle  and  nerve  sup- 
plying it,  leave  their  mark  behind,  either  in  irri- 
tability of  the  mucous  membrane  ;  in  induration 
of  some  portion  of  the  lung,  generally  at  the 
root ;  or  in  enlargement,  of  the  bronchial  glands, 
causing  pressure  on  the  pneumogastrics,  or  on 
some  of  the  branches  of  the  pulmonary  plexuses 
(see  Bronchial  Glands,  Diseases  of) ;  and  thus  we 
often  find  that  the  diseases  which  implicate  the 
bronchial  tubes  in  childhood  lay  the  foundation 
of  asthma  in  after-life. 

Indirect  causes. — This  class  of  causes  includes 
those  acting  through  the  general  nervous  system  ; 
those  acting  through  the  blood ;  as  well  as  the 
more  or  less  structural  one  of  heredity. 

The  centric  subdivision  embraces  attacks 
arising  from  emotion,  anger,  or  fright ;  as  well  as 
the  curious  alternations  of  asthma,  neuralgia, 
angina,  and  gastralgia  due  to  some  centric  irri- 
tation in  the  medulla,  involving  the  origins  of 
the  fifth  and  eighth  pairs  of  nerves,  and  mani- 
festing itself  by  affecting  first  one  branch  and 
then  another  of  these  nerves. 

Excito-motor  causes  may  be  illustrated  by  indi- 
gestion or  costive  bowels  giving  rise  to  a  paroxysm 
of  asthma.  In  the  first  case,  irritation  of  the 
medulla  is  induced  through  the  gastric  branches 
of  the  pneumogastric,  and  a  motor  effect  is  re- 
flected through  the  pulmonary  branches.  These 
peptic  attacks,  as  they  are  called,  occur  more 
frequently  after  suppers  than  dinners,  probably 
because  reflox  irritability  is  always  exalted  by 
sleep,  as  wo  know  to  bo  the  case  in  epilepsy 
and  the  teething  convulsions  of  childhood. 

Gout,  towards  old  age,  often  takes  the  form 
of  asthmatic  seizures,  which  alternate  with  the 
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articular  affections.  In  like  manner  attacks  of 
the  disease  have  been  attributed  to  syphilis. 

The  connexion  between  asthma  and  various 
kinds  of  skin-disease  is  intimate ;  the  sub- 
sidence of  eczema,  of  urticaria,  or  of  psoriasis, 
has  often  been  accompanied  by  fits  of  spasmodic 
breathing,  which  have  ceased  on  the  reappearance 
of  the  eruptions.  Here,  again,  the  state  of  the 
blood  is  presumed  to  be  the  origin  of  both 
maladies,  as  in  disease  of  the  kidneys,  which  will 
De  again  referred  to. 

Heredity  can  be  traced  in  about  40  per  cent,  of 
asthmatics,  though  the  tendency  often  does  not 
show  itself  till  late  in  life.  The  characteristic 
form  of  chest  is  often  transmitted  from  parents 
to  children ;  and  even  when  this  is  not  so,  a 
disposition  towards  spasmodic  symptoms  in 
catarrhal  attacks  is  often  seen  in  the  children 
of  some  asthmatics. 

Symptoms. — The  patient  retires  to  bed  with 
few  or  no  premonitory  symptoms,  and  sleeps 
for  some  hours,  but  is  disturbed  in  the  late  night 
or  early  morning — two  a.m.  is  a  common  time 
— by  a  feeling  of  oppression  approaching  to 
suffocation,  referred  either  to  the  throat,  ster- 
num, or  epigastrium,  which  obliges  him  to  sit  up  in 
order  to  breathe.  Sometimes  the  onsetis  more  gra- 
dual ;  the  patient,  having  fallen  asleep  in  spite  of 
uneasy  sensations,  begins  to  wheeze  during  sleep, 
and  is  only  aroused  when  the  dyspnoea  becomes 
severe.  The  breathing  is  accompanied  by  a  hum- 
ming sound,  which  gradually  developes  into  a 
great  variety  of  discordant  noises. 

In  order  to  increase  the  capacity  of  his  chest 
to  the  utmost,  the  asthmatic  patient  sits  up  and 
fixes  his  shoulders,  either  by  placing  his  hands 
on  either  side  of  him,  or  by  supporting  his 
elbows  by  his  knees ;  or  sometimes  he  stands 
leaning  over  the  back  of  a  chair  or  other  support. 
In  one  or  other  of  these  positions  he  remains  im- 
movable, with  chest,  back,  shoulders,  and  head 
fixed ;  unable  to  speak  or  even  to  move  his  head  ; 
the  lips  beingparted ;  the  face  pale,  anxious,  and,  if 
the  dyspncea  continue,  livid ;  and  the  eyes  pro- 
minent and  watery.  Every  muscle  of  respiration, 
ordinary  and  extraordinary,  is  brought  into 
requisition;  those  passing  from  the  head  to 
the  shoulders,  to  the  clavicles,  and  to  the  ribs 
become  rigid,  and,  in  place  of  moving  the  head 
and  neck,  act  the  reverse  way,  being  used  as 
fixed  points  to  raise  and  dilate  the  thorax.  The 
trapezii  and  levatores  anguli  scapulae  by  their 
contraction  elevate  the  shoulders,  in  order  that 
the  muscles  connecting  these  with  the  ribs  may 
act  as  elevators  to  the  latter.  Even  the  muscles 
of  the  back  are  pressed  into  the  service,  and 
they  almost  cease  to  support  the  back ;  conse- 
quently the  patient  stoops.  At  each  inspiration 
the  sterno-cleido-mastoids  stand  out  like  cords, 
leaving  a  deep  hollow  between  their  sternal  at- 
tachments; the  diaphragm  is  contracted,  and 
hence  the  stomach,  liver,  and  heart  are  some- 
what displaced.  With  all  this  display  of  mus- 
cular force,  the  chest  remains  almost  motionless, 
being  expanded  to  a  variable  extent. 

In  spite  of  the  great  dyspncea,  respirations  are 
not  proportionately  frequent,  seldom  exceeding 
thirty,  and  sometimes  falling  to  nine  a  minute. 
The  expiration  is  prolonged,  being  generally  two 
or  three  times  as  lone  as  the  inspiration.  The 


pulse  is  usually  slow  and  feeble;  the  temperature 
rarely  exceeds  99°  Fahr.,  and  is  often  below  98° 
Fahr.  Analysis  of  the  expired  air  shows  the 
oxygen  to  bo  almost  entirely  replaced  by  carbonic- 
acid,  which  may  increase  from  the  normal  to  as 
much  as  1 1  per  cent.,  the  nitrogen  varying  from 
89  to  93  per  cent.  The  arrest  of  expiration  is 
probably  the  cause  of  the  accumulated  carbonic 
acid,  but  the  total  disappearance  of  the  oxygen 
is  hardly  to  be  explained,  for  that  oxidation  of 
the  tissues  does  not  proceed,  is  shown  by  the  pale 
urine  passed  after  the  fit. 

Physical  Signs. — These  reveal  less  than  might 
be  expected.  The  percussion-note  is  somewhat 
raised  over  the  whole  chest,  most  so  in  the  pos- 
terior regions,  where  a  drum-like  sound  occa- 
sionally prevails  :  this  hyper-resonance  is  pro- 
bably due  to  accumulation  of  air  induced  by  ob- 
structed expiration,  and  in  incipient  cases  passes 
off  with  the  attack. 

Auscultation  shows  an  entire  abolition  of  the 
normal  breath-sounds,  and  the  existence  of  dry 
sibilant  or  sonorous  rhonchi,  everywhere  varying 
in  tone  according  to  the  calibre  of  the  bronchial 
tubes ;  the  smaller  ones  giving  the  high  notes, 
and  the  larger  ones  the  deep  notes.  These 
sounds  continually  change  their  position,  spring- 
ing up  under  the  listening  ear,  and  as  quickly 
vanishing  again  to  give  place  to  profound  silence. 

Progress  and  Duration. — A  paroxysm  of 
asthma,  when  once  established  lasts  from  half 
an  hour  to  several  days,  and  generally  terminates 
with  expectoration — thin  and  transparent  if  the 
seizure  be  short;  but  abundant  and  more  or 
less  opaque  if  the  fit  be  prolonged,  or  if  the  case 
be  chronic.  The  urine  is  light-coloured  and 
plentiful ;  and  flatus  is  often  expelled  from  the 
bowels.  Little  or  no  food  is  taken  during  the  at- 
tack, at  the  close  of  whioh  the  patient  falls  asleep. 

The  recurrence  of  the  attacks  when  once  they 
have  been  excited  is  generally  periodic,  but 
much  depends  on  the  presence  or  absence  of  the 
exciting  cause.  In  many  cases  the  patient  is 
quite  free  from  wheezing  and  dyspncea  in  the 
intervals,  and  feels  and  acts  like  other  people ; 
but  when  the  attacks  follow  each  other  closely, 
a  more  or  less  wheezy  condition  remains  behind, 
and  a  few  signs  of  obstructed  breathing  are 
generally  to  be  detected  in  the  interscapular 
regions. 

Complications  and  Sequels. — If  the  asth- 
matic attacks  become  habitual,  their  effects  are 
seen  on  the  frame  and  on  the  organs  implicated. 
The  shouldersbecomeraised,  the  head  being  buried 
between  them ;  the  muscles  of  the  back,  owing  to 
their  being  called  on  to  act  as  extraordinary 
muscles  of  respiration,  are  diverted  from  their 
use  as  erectors  of  the  spine,  which,  accordingly, 
yields  in  the  anterior  direction,  and  the  patient 
stoops.  The  frequent  occurrence  of  spasmodic 
contraction  of  the  bronchi  causes  hypertrophy  of 
their  muscular  coat ;  and  this,  with  or  without  the 
congestion  of  the  mucous  membrane  accompany- 
ing it,  leads  in  time  to  thickening  of  the  tubes 
and  permanent  narrowing  of  their  calibre.  Tho 
more  common  result  of  asthma  is  emphysema, 
arising  from  the  difficulty  of  expiration.  The 
emphysema,  at  first  temporary,  becomes  in 
chronic  cases  permanent,  and  gives  riso  to  dis- 
placement of  the  adjoining  organs  (sec  Emphv- 


92  ASTHMA, 

sema).  Contraction  of  tho  bronchia  largely 
influences  the  pulmonary  vessels,  and  considerable 
obstruction  of  the  pulmonary  circulation  is  tho 
result.  The  vessels  become  gorged,  and  some- 
times the  lungs  cedematous.  If  the  emphysema 
be  extensive,  we  may  in  time  expect  dilatation 
of  the  right  side  of  the  heart  and  marked  pro- 
minence of  tho  veins  of  the  breast  and  neck,  and 
the  effects  may  be  carried  so  far  as  to  cause 
cedema  of  the  lower  extremities  with  albuminous 
urine,  as  the  writer  witnessed  in  a  case  where 
the  latter  symptoms  disappeared  on  the  sub- 
sidence of  the  asthma. 

Pathology. — Patients  rarely,  if  ever,  die  of 
spasmodic  asthma,  though  death  may  ensue  from 
some  of  its  complications  and  sequelae  ;  and  the 
disease  being  a  functional  one,  cannot  be  said 
to  have  any  morbid  anatomy.  The  onset  and 
departure  of  the  attack,  and  the  ever-changing 
physical  signs,  led  Laennec  to  think  that,  what- 
ever obstruction  in  the  bronchial  tubes  caused  the 
phenomena,  mustbe  of  a  spasmodic  and  transitory 
nature.  He  therefore  concluded  that  asthma  was 
due  to  a  spasm  of  the  bronchial  muscles  which 
had  been  described  by  Reisseissen.  Laennec  also 
showed  that  an  asthmatic  sufferer  could  some- 
times, after  holding  his  breath,  actually  breathe 
naturally  for  one  or  two  respirations,  thus  clearly 
demonstrating  that  the  spasm  was  capable  of 
momentary  relaxation.  Other  theories  were 
put  forward,  and  doubt  was  thrown  on  the  exist- 
ence of  muscular  fibres  in  the  bronchi,  until 
Dr.  C.  J.  P>.  Williams  proved  their  existence  by 
his  experiments  on  the  lungs  of  oxen,  dogs, 
rabbits,  and  other  animals,  when  he  caused  con- 
traction of  the  trachea  and  bronchial  tubes  by 
the  application  of  electrical,  chemical,  and  me- 
chanical stimuli.  The  muscular  coat  was 
shown  to  be  more  abundant  in  the  smaller 
tubes  than  in  the  larger,  the  former  contracting 
sufficiently  to  entirely  obliterate  their  passages. 
In  asthma,  excitatioD  of  the  muscle  probably 
takes  place  through  the  anterior  and  posterior 
pulmonary  plexus,  which  are  made  up  of 
branches  from  the  pneumogastrics,  recurrent 
laryngeals,  the  spinal  nerves,  and  the  ganglia 
of  the  sympathetic,  thus  giving  the  bronchial 
tubes  a  very  wide  area  of  connections.  The 
branches  of  the  pulmonary  plexfis  form  a  net- 
work round  the  bronchial  tubes,  and  contain 
some  minute  ganglia.  When  the  cause  is  direct, 
as  dust  of  any  kind  or  climatic  influence,  the 
spasm  may  be  induced  by  reflex  action  through 
these  small  ganglia,  or  through  the  pulmonary 
plexus,  though  it  soon  extends  deeper  into  the 
nervous  system,  involving  the  pneumogastrics, 
and  causing  a  motor  effect  on  the  thoracic  mus- 
cles through  the  upper  cervical,  phrenic,  and 
dorsal  nerves.  Where  emotion,  fright,  or 
laughter  starts  the  fit,  the  irritation  is  centric, 
and  causes  a  motor  effecton  the  pulmonary  plexus 
through  the  pneumogastrics.  Whore,  again, 
indigestion  excites  it,  the  sensation  passes 
through  tho  gastric  branches  of  the  pneumo- 
gastric,  and  is  reflected  by  the  motor  filaments 
of  the  pulmonary  plexus.  Lastly,  whore  gout, 
syphilis,  skin-disease,  and  heredity  are  the  exci- 
tants, we  may  regard  the  blood  itself  as  causing 
the  local  irritation.  Spasmodic  asthma  may, 
therefore,  be  considered  as  a  neurosis  of  the  pul- 


monary branches  of  the  plexus  of  that  name, 
similar  to  other  neuroses,  as  hemicrania  and 
sciatica,  and  giving  rise  through  the  motor 
nerves  of  the  plexus  to  spasm  of  the  bronchial 
muscle. 

Diagnosis. — Asthma  is  distinguished  from 
bronchitis  by  the  fugitive  physical  signs;  by 
the  spasmodic  character  of  the  dyspnoea;  and  by 
the  scant  expectoration.  The  breathing  in  bron- 
chitis, if  at  all  difficult,  is  hurried ;  in  asthma 
it  is  slow,  wheezy,  and  prolonged ;  this  feature 
also  contrasting  strongly  with  the  gasping,  pant- 
ing dyspnoea  generally  accompanying  pneumonia, 
pleurisy,  and  some  forms  of  heart-disease.  From 
croup  it  is  recognised  partly,  but  not  entirely, 
by  the  age  of  the  patient ;  and  partly  by  the 
character  of  the  dyspnoea,  which  in  croup  is 
inspiratory,  whereas  in  asthma  it  is  mainly  ex- 
piratory. This  characteristic  also  distinguishes 
asthma  from  spasm  of  the  glottis  and  the  various 
forms  of  laryngeal  dyspnaa.  The  diagnosis  from 
emphysema,  which  is  so  often  mixed  up  with 
spasmodic  asthma,  is  founded  chiefly  on  the 
paroxysmal  character  and  violence  of  the  asth- 
matic dyspnoea;  and  on  the  complete  freedom  of 
the  intervals,  the  dyspnoea  of  emphysema  being 
more  or  less  permanent. 

Aneurism  of  the  aorta  and  other  mediastinal 
tumours  often  give  rise  to  symptoms  so  exactly 
simulating  spasmodic  asthma  as  to  make  the 
diagnosis  difficult,  and  this  is  to  be  accounted  for 
by  these  tumours  pressing  on  the  pneumogastric 
and  its  branches,  and  thus  inducing  an  asthmatic 
spasm.  These  cases  are,  as  a  rule,  however, 
accompanied  by  a  certain  amount  of  stridor 
arising  from  laryngeal  spasm,  not  present  in 
asthma,  and  this  symptom  is  often  of  great 
diagnostic  value  in  obscure  cases.  As  the 
tumour  enlarges,  it  causes  greater  pressure  on 
the  lungs,  trachea,  oesophagus,  sympathetic 
ganglia,  or  other  structures,  and  produces  shrill 
cough,  dysphagia,  difficulty  of  inspiration,  pain 
in  the  chest,  impulse  in  the  thoracic  wall,  and 
other  noted  aneurismal  symptoms.  Moreover, 
certain  physical  signs  become  evident,  e.g.  dulness 
over  the  first  portion  of  sternum  or  to  the  right 
of  it,  or  between  the  scapulae;  tubular  sounds  and 
bronchophony  close  to  the  sternum,  or  above  one 
or  both  scapulae  ;  or  some  form  of  bruit  or  mur- 
mur in  the  course  of  the  aorta.  These  and  other 
symptoms  and  signs  contrast  sufficiently  with 
those  of  spasmodic  asthma,  to  make  the  diagnosis 
from  developed  aneurism  comparatively  easy. 

In  some  cases  of  renal  disease  a  form  of 
dyspnoea  appears,  which  is  occasionally  marked 
by  paroxysmal  features,  and  has  been  mistaken 
for  spasmodic  asthma.  Penal  dyspnoea  differs, 
however,  as  a  rule,  in  being  more  continuous ;  and 
in  having  for  its  origin  oedema  of  the  lung  rather 
than  bronchial  spasm. 

Prognosis. — The  question  of  recovery  in  cases 
of  asthma  depends  to  a  certain  extent, — 

Firstly,  on  the  possibility  of  the  removal  of 
the  exciting  cause ; 

Secondly,  on  tho  age  of  tho  patient; 

Thirdly,  on  whether  tho  attacks  increase  or 
not  in  frequency ; 

Fourthly,  on  the  condition  of  the  lungs  and 
breathing  in  the  intervals. 

IS  the  patient  bo  young  (say,  under  fifteen),  the 
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chest  well-formed,  the  attacks  tending  to  diminish 
in  frequency  and  intensity,  and  the  lungs  free  in 
the  intervals,  a  most  hopeful  prognosis  can  be 
given.  If,  on  the  other  hand,  the  patient  be 
middle-aged,  the  attacks  increasing  in  number 
and  severity,  and  the  breath  more  or  less  short 
in  the  intervals,  we  may  conclude  that  there 
exists  a  considerable  amount  of  permanent  em- 
physema, which  renders  the  prognosis  of  an  un- 
favourable character.  In  every  instance  the 
detection  and  removal  of  the  exciting  cause  or 
causes,  as  the  case  may  be,  exercise  a  chief  in- 
fluence over  the  prognosis. 

Treatment. — The  principal  difficulty  in  the 
treatment  of  asthma  Lies  in  clearly  ascertaining 
the  origin  of  the  irritation,  and  when  this  is  dis- 
covered two  great  principles  should  guide  us, 
namely,  first,  to  avoid  or  remove  the  exciting 
cause;  secondly,  to  allay  and  prevent  the 
spasm. 

Many  of  the  cases  arising  from  direct  causes, 
as  from  dust,  chemical  vapours,  &c,  are  cured 
by  simple  avoidance  of  the  exciting  cause. 
Where  bronchial  inflammation  induces  the 
spasm,  the  inflammation  must  be  subdued  by 
salines  and  expectorants,  combined  with  some 
anti-spasmodic,  as  belladonna,  henbane,  or 
stramonium.  In  more  chronic  instances,  where 
some  thickening  of  the  walls  of  the  larger  bronchi 
and  enlargement  of  the  bronchial  glands  exist, 
iodide  of  potassium  in  doses  of  grs.  iii.  to  x., 
has  been  found  beneficial  when  persisted  in  for 
long  periods.  Where  the  attacks  depend  on 
a  morbid  state  of  blood,  as  that  associated  with 
gout,  syphilis,  renal  disease,  or  connected  with 
skin-disease,  treatment  must  be  directed  to  the 
condition  of  this  fluid,  which,  if  improved,  will 
no  longer  induce  bronchial  spasm.  Arsenic 
proves  of  signal  service  in  asthma  co-existing 
with  eczema,  psoriasis,  and  other  skin-affections. 

Where  heredity  is  the  predisposing  cause,  the 
origin  of  the  disease  lies  generally  in  defective 
development  of  the  frame  or  of  the  lung-struc- 
ture of  the  patient:  for  such  persons  gymnastic 
exercises,  swinging  on  the  trapeze,  and  other 
means  of  expanding  the  upper  part  of  the  chest 
and  correcting  the  asthmatic  stoop  are  to  be 
employed,  combined  with  cold  sponging  and  as 
much  outdoor  life  as  possible,  with  walking  and 
riding  in  moderation.  The  tendency  to  catarrh 
is  thus  lessened,  and  the  frame  of  the  patient 
developed  and  fortified.  In  a  large  number  of 
cases,  as,  for  instance,  those  arising  from  cli- 
matic influences,  we  have  to  treat  a  simple  neu- 
rosis, and  to  allay  the  spasm  either  by  climatic 
or  by  medicinal  means,  of  which  the  former 
is  often  the  more  important,  and,  owing  to 
the  leading  part  played  by  the  idiosyncrasy 
of  the  patient,  generally  the  most  difficult. 
In  obstinate  cases  the  doctrine  of  contrasts 
appears  the  only  safe  one.  Where  the  disease  has 
been  contracted  in  a  moist  climate,  a  dry  one 
must  be  tried ;  if  in  an  inland  district,  the  seaside 
must  be  resorted  to  ;  but  for  by  far  the  majority 
of  asthmatics  the  atmosphere  of  large  towns  is 
suitable,  and  the  smokier  the  air  and  the  closer 
the  streots  the  more  good  do  the  sufferers  appear 
to  receive.  London,  Glasgow,  Birmingham,  and 
Bristol  are  all  favourable  resorts  for  cases  of 
neurotic  asthma :  and  the  points  of  difference 


between  their  atmospheres  and  that  of  the 
country  consist,  (1)  in  dryness  ;  (2)  in  deficiency 
of  oxygen  ;  and  (3)  in  excess  of  carbonic  acid 
and  carbon:  all  of  which  peculiarities  appear  to 
exercise  a  sedative  effect  on  the  neurosis.  Damp, 
whether  of  soil  or  atmosphere,  is  usually  found 
to  be  hurtful,  and  is  one  of  the  chief  exciting 
causes  of  asthma. 

The  medicines  most  useful  in  asthma  are  anti- 
spasmodics, either  stimulant  or  sedative :  the 
former,  including  alcohol,  strong  coffee,  spiritus 
aetheris,  and  nitrite  of  amyl,  will  prove  more 
efficacious  where  emphysema  is  present ;  the  latter 
comprise  stramonium,  belladonna,  Indian  hemp, 
lobelia,  tatula,  tobacco,  opium  with  its  salts, 
and  many  other  drugs.  These  may  be  taken  in- 
ternally in  the  form  of  extracts  or  tinctures ; 
or  smoked  in  pipes  or  as  cigarettes  ;  or  inhaled 
as  vapour  diffused  through  the  room  by  burning 
papers  or  pastilles  containing  them.  A  popular 
and  often  reliable  remedy  is  the  vapour  arising 
from  the  combustion  of  nitre- paper.  In  the 
severest  attacks  the  patient  can  neither  smoke 
nor  swallow,  and  in  this  difficulty  of  in- 
troducing medicines  into  his  system  we  find  the 
hypodermic  injection  of  atropine,  morphia,  and 
chloral  proves  effectual ;  but  if  emphysema  be 
present,  or  if  the  pulse  be  weak,  it  must  not  be 
attempted.  Chloroform  often  acts  like  a  charm 
in  the  worst  case,  and  after  inhaling  20  to  60 
minims  the  patient  will  gain  the  sleep  which 
has  been  denied  to  him  for  hours,  or  even  days  ; 
but  the  effect  is  generally  transitory,  and  the  use 
of  the  remedy  not  free  from  risk.  Ether  is  safer, 
but  not  so  effective.  Chloral-hydrate  in  doses 
of  15  to  20  grs.,  repeated  every  four  hours 
until  the  spasm  subsides,  has  produced  not  only 
temporary,  but  even  permanent  good  in  a  large 
number  of  asthmatic  cases,  and  if  watched,  may 
be  persisted  in  for  some  time.  In  the  writer's 
hands  it  has  proved  the  most  successful  remedy. 
In  the  use  of  anti-spasmodics  we  must  avoid 
judging  the  effects  of  one  from  the  failure  of 
another  of  the  same  class  ;  but  in  difficult  cases 
we  must  try  each  in  succession — for  it  often 
happens  that  the  successful  remedy  is  onlyarrived 
at  after  repeated  trials. 

Certain  mineral  waters,  and  especially  those 
of  Mont  Dore  and  the  Pyrenean  sulphur  springs 
of  Eaux  Bonnes,  Eaux  Chaudes  and  Cauterets, 
are  reputed  to  exercise  a  beneficial  influence 
over  asthma,  but  they  have  not  been  success- 
ful in  the  writer's  experience,  and  it  is  more 
probable  that  they  relieve  by  reducing  the 
catarrhal  symptoms  than  that  they  either  allay 
the  spasm  or  prevent  its  recurrence. 

Compressed  air  baths  at  pressures  varying 
from  3£  to  7  inches  of  mercury,  and  lasting  two 
hours,  have  afforded  considerable  relief.  See 
Ara,  Therapeutics  of. 

The  dietetic  treatment  varies  in  individual 
cases,  but  as  a  rule  asthmatics  should  dine  early, 
and  for  the  rest  of  the  day  limit  themselves  to 
liquid  food,  such  as  beef-tea,  soups,  and  milk, 
combined  with  such  an  amount  of  stimulant  as 
may  be  necessary,  thus  avoiding  any  distension 
of  the  stomach  and  intestines  before  retiring  to 
rest.  The  diet  should  consist  of  brown  bread, 
toast,  and  biscuits — excess  of  starch  in  any  form 
being  studiously  avoided— a  fair  supply  of  plainly  t 
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cooked  moat,  fish  or  poultry,  and  a  limited 
amount  of  vegetables  and  fruit,  care  being  taken 
to  select  only  the  most  digestible  of  each  class. 

C.  Theodore  "Williams. 

ASTIGMATISM  —  ASTIGMISM  (4, 

priv.,  and  ariyfia,  a  spot  or  point). — "Want  of 
symmetry  in  the  anterior  refracting  surfaces  of 
the  eyeball,  in  consequence  of  which  rays  of  light 
proceeding  from  a  point  cannot  be  brought  to  a 
focud  upon  the  retina  as  a  point,  but  only  as  a 
diffused  spot.   See  Vision,  Disorders  of. 

ASTRINGENTS.  —  Definition.  — Medi- 
cines which  cause  the  contraction  of  tissues. 

Enumeration. — The  chief  astringents  are  Ni- 
trate of  Silver;  Sulphate  of  Copper;  Sulphate  of 
Zinc ;  Acetate  of  Lead ;  Perchloride  of  Iron ;  Alum ; 
Tannic  and  Gallic  acids,  and  vegetable  sub- 
stances containing  them,  such  as  Oak  Bark,  Galls, 
Kino,  and  Catechu;  and  Dilute  Mineral  Acids. 
Some  authors  also  include  in  this  class  of 
remedial  agents  such  articles  as  Ergot  of  Eye, 
which  contracts  the  blood-vessels  and  lessens 
haemorrhage  after  it  has  been  absorbed  into  the 
blood,  although  it  has  no  local  astringent  action. 

Action. — With  the  exception  of  gallic  acid, 
the  substances  already  mentioned  coagulate  or 
precipitate  albumin.  Dilute  mineral  acids  do 
not  coagulate  albumin,  but  precipitate  many 
albuminous  bodies  from  the  alkaline  fluids  by 
which  they  are  held  in  solution.  "When  ap- 
plied to  a  surface  from  which  the  epidermis 
has  been  removed,  the  other  astringents  combine 
with  the  albuminous  juices  which  moisten  this 
surface,  as  well  as  with  the  tissues  themselves, 
and  form  a  pellicle  more  or  less  thick  and  dense, 
which  in  some  measure  protects  the  structures 
beneath  it  from  external  irritation,  at  the  same 
time  that  they  cause  the  structures  themselves 
to  become  smaller  and  more  dense.  On  a  mucous 
membrane  they  have  a  similar  action,  and  they 
lessen  its  secretion.  It  was  formerly  supposed 
that  their  action  was  partly  due  to  their  caus- 
ing the  blood-vessels  going  to  a  part  of  the 
body  to  contract,  thus  lessening  the  supply  of 
fluid  to  it ;  as  well  as  to  their  effect  on  the 
tissues  themselves.  But  experiment  has  shown 
that,  while  nitrate  of  silver  and  acetate  of  lead 
possess  this  power,  perchloride  of  iron  and  alum 
do  not,  and  that  tannic  and  gallic  acids  actually 
dilate  the  vessels.  The  astringent  action  of  these 
latter  drugs  must  therefore  be  exerted  upon  the 
tissues. 

Uses. — Astringents  may  be  employed  locally 
in  various  forms.  In  the  solid  form,  as  a  pow- 
der, or  in  various  preparations  such  as  lotions, 
ointments,  plasters,  glycerines,  &c,  they  are 
applied,  especially  the  metallic  astringents, 
to  wounds  and  ulcers  for  the  purpose  of 
reducing  the  6ize  and  increasing  the  firmness 
of  exuberant  granulations,  as  well  as  of  pro- 
tecting the  surface  by  forming  a  pellicle  over  it. 
They  are  used  to  lessen  congestion  and  diminish 
the  secretion  of  the  various  mucous  membranes 
— as  a  lotion  to  the  eye  and  mouth ;  as  a  gargle 
or  a  spray  to  the  throat ;  in  the  form  of  an 
injection  to  the  nose,  urethra,  and  vagina;  and 
as  a  suppository  to  the  rectum.  Administered 
internally  several  astringents  have  a  powerful 
effect  in  checking  diarrhoea,  and  cortain  nf  them 
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may  have  a  local  action  upon  the  stomach  and 
intestines. 

The  remote  action  of  such  astringents  as 
acetate  of  lead  and  gallic  acid,  when  absorbed 
into  the  blood,  in  lessening  haemorrhage,  is  made 
available  in  the  treatment  of  haemoptysis,  haema- 
temesis,  haematuria,  and  loss  of  blood  from 
other  parts  of  the  body. 

T.  Lauder  Brunton 
ASTTXRIAN  ROSE. — The  rose  or  wy- 
thema  of  the  Asturias ;  one  of  the  numerous 
synonyms  of  Pellagra — Mai  de  la  rosa  ;  Lepra 
Asturiensis ;  Elephantiasis  Asturiensis.  See 
Pellagra. 

ATAVISM  (atavtis,  a  grandfather)  signifies 
the  inheritance  of  a  disease  or  constitutional 
peculiarity  from  a  generation  antecedent  to  that 
immediately  preceding. 

ATAXIC  ~}  priv"'  and  T<^'s'  order)-  — 
Terms  which  originally  meant  any  irregularity 
or  disorder,  but  are  now  specially  applied  to  ir- 
regularity of  associated  or  co-ordinated  muscular 
movements.  The  noun  is  frequently  used  as 
synonymous  with  the  disease  known  as  Loco- 
motor Ataxy.    See  Locomotor  Ataxy. 

ATELECTASIS  (aTeAijj,  imperfect,  and 
eKTacris,  expansion). — Absence  or  imperfection  of 
the  expansion  of  the  pulmonary  alveoli  which 
normally  takes  place  at  birth,  the  lungs  thus 
remaining  more  or  less  in  their  foetal  condition. 
See  Lungs,  Collapse  of. 

ATHEROMA.     See  Arteries,  Diseases  of. 

ATHETOSIS  (Sderoj,  without  fixed  po- 
sition).— Definition. — A  name  given  by  Dr. 
Hammond  of  New  York  to  a  condition  in  which 
the  hand  and  foot  are  in  continual  slow  irregular 
movement,  and  cannot  be  retained  in  any  position 
in  which  they  may  be  placed. 

Description. — The  special  character  of  the 
movements  in  athetosis  is  that  they  are  slow  and 
deliberate.  They  usually  affect  the  arm  and  leg  on 
one  side  only.  Voluntary  power  is  retained,  but  is 
interfered  with  by  the  slow  spasm.  The  fingers 
are  irregularly  flexedandextended:  at  one  moment 
they  spread  wide  apart,  the  thumb  being  over- 
stretched; thereafter  firstone,then  another  is  bent 
in  to  the  palm,  and  again  extended.  The  move- 
ment can  be  arrested  for  a  moment  in  certain 
positions  by  the  will,  but  is  renewed  with  in- 
creased force.  The  foot  is  usually  inverted ;  the 
toes  being  flexed  or  extended,  but  in  less  constant 
movement.  The  spasm  may  cause  pain.  The 
muscles  sometimes  become  hypertrophied.  The 
movements  in  some  cases  cease  during  sleep,  in 
others  they  do  not.  Sensation  is  often,  but  not 
always  impaired.  The  onset  of  this  condition 
is  usually  sudden,  and  in  some  cases  with  a  con- 
vulsion. The  subjects  haTe  been  generally  in 
middle  life. 

Athetosis  differs  from  the  spastic  contrac- 
ture so  common  after  hemiplegia  in  children 
in  the  slowness  and  spontaneity  of  the  move 
ments  ;  but  the  two  conditions  are  probably  very 
closely  allied.  It  cannot  be  regarded  as  a 
distinct  disease.  Typical  athetosis  may  suc- 
ceed hemiplegia. 

Pathology.  —  It  is  probable  that,  as  Dr. 
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Hammond  suggests,  the  seat  of  the  mischief  in 
athetosis  is  the  corpus  striatum  or  optic  thala- 
mus. The  sudden  onset  of  the  disease,  and  the 
slight  affection  of  sensation,  render  it  pro- 
bable that  a  lesion  damaging,  but  not  destroy- 
ing, a  portion  of  one  of  these  nuclei,  leads  to 
•a  perverted  action  of  the  nerve-cells,  bo  that 
abnormal  motor  impulses  are  originated,  and 
those  transmitted  from  above  disturbed — '  irra- 
diated '  (Nothnagel).  Charcot  believes  that  all 
post-hemiplegic  choreoid  movements  depend 
on  the  implication  of  fibres  outside  the  optic 
thalamus.  In  a  case  of  simple  ataxy  after  hemi- 
plegia— an  analogous  condition, — the  writer 
has  found  a  cicatricial  sclerosis  extending  across 
"the  optic  thalamus,  and  probably  left  by  a 
patch  of  softening. 

Pbognosis. — This  is  unfavourable,  but  the 
slighter  cases  improve  and  may  even  approxi- 
mately recover. 

Treatment. — Nervine  tonics  and  sedatives  are 
the  remedies  chiefly  indicated.  Of  the  former 
arsenic,  and  of  the  latter  Indian  hemp,  do  most 
good  ;  bromides  are  also  useful.  The  continuous 
current  is  perhaps  the  agent  which  affords  most 
distinct  relief.  In  one  -well-marked  case  under  the 
■writer's  care  the  spontaneous  movements  ceased 
entirely  after  some  months'  galvanisation. 
The  positive  pole  may  be  placed  on  the  spine 
or  brachial  plexus,  the  negative  on  the  muscles 
involved.  The  action  of  the  continuous  current  is 
probably  in  part  direct  ,  in  part  reflex,  lessening  by 
the  peripheral  impression  the  over-action  of  the 
•centre,  as  do  some  other  peripheral  impressions. 

"W.  E.  Gowehs. 

ATONIC  1  ■,     ,  .x 

ATOUY  /  (°'  Pnv-'    and  t6vos>  tone)-— 

Terms  implying  want  of  tone,  power,  or  vigour, 
and  associated  either  with  such  a  condition  of  the 
system  generally,  or  of  particular  organs,  espe- 
cially those  which  are  contractile. 

ATBESIA  (d,  pnv.,  and  ti'toijjui,  I  pierce). — 
Absence  of  a  natural  opening  or  passage,  whether 
congenital  or  caused  by  disease. 

ATROPHY,  GENERAL. — Synon.  :  Ma- 
rasmus. 

Definition. — Atrophy  means,  etymologically, 
simply  want  of  nourishment  (d,  priv.,  and  rpoffi, 
nourishment),  but  the  term  is  commonly  applied 
to  the  condition  resulting  from  want  of  nourish- 
ment, namely,  wasting  or  diminution  in  bulk  and 
substance,  even  though  this  may  have  been  pro- 
duced by  some  other  cause,  and  even  though  the 
supply  of  nutritive  material  may  have  been 
abundant.  General  atrophy  is  used  to  denote 
wasting  in  which  the  whole  body  participates. 
All  acute  diseases,  if  severe,  are  accompanied  by 
emaciation,  for  at  such  times  nutrition  is  tem- 
porarily interfered  with.  The  use  of  the  word 
'atrophy'  is,  however,  confined,  as  a  rule,  to 
■cases  where  the  interference  with  nutrition  has 
been  gradual,  and  the  loss  of  flesh  consequently 
Blow. 

^Etiolooy. — Atrophy  is  common  enough  at  all 
periods  of  life.  In  infants  and  children  it  is  due, 
in  the  majority  of  cases,  to  chronic  functional 
derangements  which  interfere  with  the  digestion 
■and  elaboration  of  food.    Less  frequently  it  is  a 
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consequence  of  organic  disease.  In  adults  general 
atrophy  seldom  results  from  any  other  cause  than 
organic  disease,  and  functional  disorder  as  a 
cause  of  serious  wasting  is  the  exception.  In  old 
age  atrophy  is  a  common  consequence  of  the 
degenerations  of  tissue  which  accompany  the 
decline  of  life.  The  interference  with  nutrition 
may,  however,  be  aggravated  by  the  presence  of 
disease. 

In  infants  under  twelve  months  old  there  are 
four  principal  causes  to  which  chronic  wasting 
can  usually  be  referred,  namely,  unsuitable  food ; 
chronic  vomiting  (gastric  catarrh) ;  chronic 
diarrhoea  (intestinal  catarrh) ;  and  inherited 
syphilis.  Bad  feeding,  by  setting  up  a  chronic 
catarrhal  condition  of  the  stomach  and  bowels,  is 
a  frequent  cause  of  both  vomiting  and  diarrhoea, 
but  it  may  produce  atrophy  without  either  of 
these  symptoms.  When  an  infant  is  fed,  for 
instance,  with  large  quantities  of  farinaceous 
matter — a  form  of  food  which  is  alike  indiges- 
tible and  innutritious — a  very  small  part  only 
can  enter  as  nutriment  into  the  system.  The 
remainder  passes  down  the  alimentary  canal,  and 
is  ejected  at  rare  intervals  in  an  offensive  putty- 
like mass  or  in  hard  roundish  lumps.  The  child, 
therefore,  although  overloaded  with  food,  is  really 
under-nourished,  and  loses  flesh  as  long  as  such 
a  diet  is  persisted  in.  If,  as  often  happens, 
diarrhoea  or  vomiting  be  set  up  by  the  irritation 
to  which  the  digestive  organs  are  subjected, 
wasting  is  more  rapid  and  the  danger  of  the  case 
is  increased.  Any  form  of  bad  feeding,  and  not 
only  excess  of  farinaceous  matter,  will  produce 
this  result.  "Wasting,  indeed,  will  be  found  in 
every  case  where  the  food  selected  is  unfitted  for 
the  child,  and  thus  it  is  not  unfrequently  seen  in 
infants  who  are  fed  upon  milk  and  water  alone. 
The  casein  of  cow's  milk  is  difficult  of  digestion 
by  many  infants  on  account  of  its  tendency  to 
coagulate  into  a  large  firm  clot  like  a  lump  ot 
cheese.  In  this  respect  it  differs  from  the  curd 
of  human  milk,  which  forms  light  small  floccu 
lent  coagula,  and  is  digested  without  difficulty. 
Special  preparation  is  therefore  generally  re- 
quired to  render  cow's  milk  a  suitable  diet  for  a 
young  child. 

It  is  not  only,  however,  unsuitable  food  which 
is  a  cause  of  atrophy  in  infants.  Catarrh  of  the 
stomach  and  bowels  may  be  present,  although 
the  feeding  is  in  all  respects  satisfactory.  In- 
fants are  excessively  sensitive  to  chills,  and 
catarrh  of  their  delicate  digestive  organs  is 
easily  excited.  Now,  catarrh  of  a  mucous  mem- 
brane is  always  accompanied  by  an  increased 
flow  of  mucus,  and  this  alkaline  secretion  in 
excess  acts  as  a  ferment  and  sets  up  decom- 
position of  food.  A  sub-acute  gastric  catarrh 
from  this  cause  is  not  rarely  seen  in  new-born 
infants,  who  thus  are  rendered  for  the  time 
incapable  of  digesting  even  their  mother's  milk. 
In  such  cases  the  fault  is  usually  attributed 
to  the  milk,  which  is  said  to  be  unsuited  to  the 
child;  and  the  mother  is  compelled,  much  against 
her  will,  to  wean  her  baby  and  feed  it  in  a 
different  way.  So  long  as  the  catarrh  continues, 
howover,  no  food  appears  to  agree,  and  the  child 
often  after  a  time  dies  exhausted. 

Between  one  and  three  years  atrophy  is  com- 
monly associated  with  rickets.     In  these  cases 
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the  wasting  is  noted  chiefly  about  the  chest  and 
limbs,  for  the  belly  is  large  and  swollen  from 
flatulent  accumulation.  At  this  age  children  are 
still  liable  to  waste  from  catarrh  of  the  stomach 
and  bowels :  indeed,  rickots  is  itself  often  com- 
plicated by  such  derangements.  Cancer  of  the 
internal  organs  is  also  sometimes  found  at  this 
time  of  life,  and  is  attended  with  extreme 
emaciation. 

After  the  age  of  three  years  caseous  enlarge- 
ment of  the  mesenteric  glands  becomes  a  cause 
of  wasting. 

After  the  fifth  or  sixth  year  chronic  pulmonary 
phthisis  begins  to  appear.  Cases  of  heart- 
disease  as  a  result  of  acute  rheumatism  are 
also  more  frequently  seen.  Diabetes,  too,  is 
sometimes  met  with.  All  these  diseases  may  pro- 
duce much  interference  with  nutrition. 

Prom  the  time  that  the  child  begins  to  take 
other  food  than  that  furnished  by  his  mother's 
breast,  he  is  liable  to  worms  in  the  alimentary 
canal.  The  presence  of  worms  is  frequently 
accompanied  by  loss  of  flesh,  not,  perhaps,  so 
much  on  account  of  the  parasites  themselves,  as 
on  account  of  the  derangement  of  the  digestive 
organs  which  is  associated  with  them.  Emacia- 
tion due  to  this  cause  may  sometimes  be  extreme. 

In  the  adult  atrophy  is  rarely  the  result  of 
mere  functional  derangement,  but  is  almost  in- 
variably a  sign  of  serious  organic  disease.  All 
chronic  ailments  are  not,  however,  accompanied 
by  marked  wasting.  Purely  local  diseases  lead 
to  little  loss  of  flesh  unless  they  affect  some  part 
of  the  digestive  apparatus,  or  of  the  glandular 
system  which  is  concerned  in  the  elaboration 
of  nutritive  material ;  or  otherwise  directly 
influence  the  processes  of  nutrition.  Thus, 
emaciation  quickly  results  from  gastric  ulcer  or 
chronic  dysentery,  but  chronic  pneumonic 
phthisis  may  produce,  little  diminution  in 
weight  if  there  is  no  pyrexia,  and  if  the  case 
is  not  complicated  by  diarrhoea  or  profuse  ex- 
pectoration. The  most  marked  atrophy  is  pro- 
duced by  the  so-called  constitutional  diseases, 
such  as  cancer  and  syphilis  in  the  third  stage ; 
by  those  which  set  up  a  persistent  drain  upon 
the  system,  such  as  severe  albuminuria,  chronic 
haemorrhages,  and  long-continued  suppurations ; 
or  by  those  which  directly  impede  the  passage 
of  nutritive  material  into  the  blood :  and  in 
the  latter  class  of  diseases,  influences  which 
act  directly  upon  the  thoracic  duct,  such  as 
obstruction  to  its  passage  from  pressure  by 
aneurism  and  other  tumours,  must  not  be  over- 
looked. There  is  a  form  of  atrophy  sometimes 
seen  in  hysterical  females,  depending  upon  dis- 
ordered innervation,  in  which  the  most  extreme 
emaciation  may  be  reached.  Such  cases  are 
marked  by  a  dislike  to  food  which  may  amount 
to  absolute  loathing. 

Symptoms. — The  symptoms  of  general  atrophy 
are  loss  of  flesh,  loss  of  colour,  and  loss  of  strength, 
combined  with  other  special  phenomena  arising 
from  the  particular  disorder  to  whicli  the  impair- 
ment of  nutrition  is  due. 

Anatomical  Characters. — The  most  marked 
post-mortem  appearance  in  this  condition  is 
diminution  or  loss  of  fat,  especially  of  the  sub- 
cutaneous adipose  tissue ;  and  this  is  accom- 
panied by  wasting  of  the  tissues  and  organs 
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generally.  The  histological  elements  are  reduced 
in  size  without  undergoing,  as  a  rule,  actual 
numerical  diminution.  With  the  atrophy  is 
often  associated  a  certain  amount  of  fatty 
degeneration. 

Treatment. — The  treatment  of  general  atro 
phy  consists  in  removing,  if  possible,  the  impedi- 
ment to  efficient  nutrition.  In  the  case  of  8 
child  the  diet  must  be  selected  with  care.  Excess 
of  farinaceous  food  is  to  be  avoided,  and  cow's 
milk  can  be  diluted,  if  necessary,  by  admixture 
with  thin  barley  water.  Any  gastric  or  intestinal 
derangement  must  be  at  once  remedied,  plenty  of 
fresh  air  should  be  obtained,  and  perfect  cleanli- 
ness strictly  enjoined.  In  an  adult  the  disease 
which  is  the  cause  of  the  malnutrition  must  be 
sought  for  and  submitted  to  treatment.  Efforts 
should  be  made  on  the  one  hand  to  arrest  any 
drain  upon  the  system  ;  and,  on  the  other  hand, 
by  a  judicious  arrangement  of  the  dietary,  and 
by  attention  to  the  eliminatory  organs,  to  remove 
all  obstacles  to  the  entrance  of  nourishment. 
Even  in  cases  of  organic  and  incurable  disease 
much  benefit  may  often  be  derived  from  due 
observance  of  physiological  laws. 

Eustace  Smith. 

ATROPHY",  LOCAL.— This  condition  sig- 
nifies atrophy  of  a  part  of  the  body,  which  may 
be  apparently  congenital,  or  may  be  produced 
by  various  causes  acting  during  life.  It  will  be 
convenient  to  consider  local  atrophy  according  to 
the  several  forms  which  are  met  with. 

Congenital  Atrophy  is  that  condition  in 
which  some  part  of  the  body  never  reaches  its 
full  standard  of  size.  It  is  more  correctly  deno- 
minated arrested  growth  or  congenital  smaUness. 
When  the  whole  of  one  6ide  of  the  body  is 
thus  affected,  a  marked  and  permanent  dispro- 
portion between  the  two  sides  results.  This 
hemiatrophy  is,  in  theory,  difficult  to  distinguish 
from  hypertrophy  of  the  opposite  side,  but 
mostly  the  paralytic  or  enfeebled  state  of  the 
atrophic  side  shows  it  to  be  abnormal.  The 
limbs  are  most  strikingly  implicated,  while  the 
corresponding  side  of  the  face  and  head  is  some- 
times similarly,  sometimes  conversely  affected. 
In  many  cases  atrophy  of  the  opposite  half  of  the 
cerebrum  was  found  on  post-mortem  examina- 
tion. The  same  condition  may  be  partial — 
kemiatrophia  partialis — and  it  then  chiefly  affects 
the  face,  or  some  part  of  the  territory  of  the 
fifth  cranial  nerve.  These  conditions  must  be 
ascribed  to  some  perversion  of  innervation 
occurring  during  development.  Other  congeni- 
tal atrophies,  local  but  not  fomt-atrophic,  are 
more  probably  referred  to  obstruction  of  blood- 
vessels during  the  same  process.  The  defective 
development  of  the  brain  in  cretinism  has  been 
attributed  to  the  pressure  of  an  enlarged  thyroid 
upon  the  carotid  arteries. 

Physiological  Atrophies. — These  form  a 
distinct  class,  where  atrophy  of  a  part  of  the 
body  takes  place  in  the  ordinary  course  of 
development.  Such  are  the  wasting  of  the  thymus 
gland  in  early  life,  of  the  mammfe  and  sexual 
organs  after  middle  age.  Most  commonly 
the  atrophy  is-here  closely  connected  either  with 
the  involution  or  perhaps  the  development  of 
some  correlated  organ ;  but  it  is  not  possible 
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to  say  what  the  nature  of  this  connection  is, 
-whether  one  of  nutrition  or  of  innervation. 

Acquired  Atrophies. — The  conditions  thus 
distinguished  possess  most  interest  for  the 
practical  physician.  Wasting  of  any  part  of 
the  body  during  life,  when  not  physiological, 
usually  depends  either  upon  some  interference 
with  the  blood-supply,  or  some  disturbance  of 
innervation ;  but  to  these  must  be  added,  in  the 
case  of  organs  which  have  an  active  and  con- 
tinuous function,  disuse  or  over-stimulation. 
Deficient  blood-supply,  which  causes  atrophy, 
may  be  produced  by  the  obstruction  of  a  nutrient 
artery,  especially  if  it  be  gradual,  since  sudden 
blocking  will  produce  more  complicated  pheno- 
mena. Constant  pressure  is  a  cause  of  atrophy, 
because  it  interferes  both  with  the  blood- 
supply,  and  with  the  vital  actions  of  the  tissue- 
elements.  Intermittent  pressure,  on  the  other 
hand,  by  causing  hypersemia,  is  more  likely  to 
lead  to  hypertrophy.  Moreover,  inadequate 
renewal  of  blood,  that  is,  filling  of  the  vessels, 
even  to  excess,  with  venous  blood,  or  venous  en- 
gorgement, though  at  first  it  may  cause  enlarge- 
ment, mostly  leads  to  atrophy  in  the  end  ;  as  is 
seen  in  the  granular  induration  of  liver  and  kid- 
neys causedby  disease  of  the  heart  obstructing  the 
circulation.  Many  forms  of  atrophy  in  old  age  are 
clearly  dependent  upon  senile  obstruction  of  the 
arteries,  for  example,  that  of  the  skin,  spleen,  and 
kidneys.  The  instances  of  atrophy  from  disturbed 
innervation  are  less  easy  to  discriminate,  except 
where  there  is  actual  paralysis.  In  two  distinct  dis- 
eases, however,  ■progressive  muscular  atrophy  and 
infantile  or  essential  paralysis,  loss  of  power  in 
the  muscles  is  followed  by  a  remarkable  wasting, 
far  more  rapid  than  that  which  results  from  dis- 
use alone.  Division  of  the  nerve  of  a  limb  produces 
rapid  wasting  of  the  muscles  no  longer  used,  and 
this  is  accompanied  in  the  end  by  some  diminu- 
tion in  the  size  of  the  bones  and  accessory  parts. 
Local  atrophy  of  the  skin  is  sometimes  seen  in 
regions  limited  by  the  distribution  of  a  nerve, 
especially  some  branch  of  the  fifth  ;  and  more  ex- 
tensive atrophy  of  one  side  of  the  face  or  head, 
equally  marked  out  by  nervous  distribution,  and 
resembling  some  cases  of  congenital  atrophy,  has 
also  been,  though  very  rarely,  observed.  These 
facts  raise  the  interesting  question  whether  there 
are  '  trophic  nerves.'  Without  discussing  this 
question,  it  may  be  pointed  out  that  the  nerves 
which  delineate  an  atrophic  region  are  always 
motor  or  mixed  branches,  never  solely  sensory. 

Disuse  produces  atrophy  only  in  organs 
whose  functions  are  active  and  constant,  such  as 
nerves  and  muscles.  Nervous  tissue  wastes 
constantly,  and  sometimes  rapidly  when  currents 
ceaso  to  traverse  it.  This  is  seen  not  only  in 
the  nerves  of  paralyzed  limbs,  but  even  in  the 
nerve-centres,  where  any  interruption  of  the 
nervous  channels,  either  above  in  the  cerebrum, 
or  below  in  the  nerve-trunks,  is  followed 
by  degeneration,  ending  in  atrophy,  of  the 
whole  nervous  tract  leading  from  the  cerebral 
cortex  to  the  peripheral  termination — so-called 
lecondary  degeneration  of  the  cord.  In  muscu- 
lar tissue  the  wasting  is  almost  as  constant, 
but  hysterical  paralyses  make  an  exception,  the 
helpless  limbs  preserving  their  nutrition  in  a 
surprising  mannor.    In  organs  whoso  functions 


are  intermittent  or  periodic,  disuse  does  not 
appear  necessarily  to  produce  atrophy,  as  is  seen 
in  the  ovaries,  testicles,  and  mammae. 

That  excessive  stimulation  or  over- work  may 
produce  atrophy  is  seen  in  degenerative  diseases 
of  the  nerve-centres  arising  from  undue  mental 
activity ;  and  of  the  sexual  organs  from  exces- 
sive indulgence. 

tTnexplained  Atrophies. — Cases  of  local 
atrophy  occur  of  which  it  is  impossible  to  give 
any  satisfactory  explanation.  Such  are  the  con- 
ditions known  as  linear  atrophy  of  the  skin  ; 
some  remarkable  cases  of  atrophy  of  bone, 
especially  of  the  skull  {fragilitas  ossium),  and  of 
some  parts  of  the  cerebrum.  We  may  have  to 
attribute  to  changes  of  the  latter  class  just  men- 
tioned, certain  peripheral  atrophies,  without  being 
able  to  account  for  the  original  lesion. 

It  is  possible  that  deficiency  of  special  kinds 
of  food  may  lead  to  atrophy  of  special  organs — 
thus  deficiency  of  lime  may  make  the  bones  soft, 
and  deficiency  of  iron  arrest  the  development  of 
blood-corpuscles ;  but  even  these  familiar  in- 
stances must  be  accepted  with  a  little  reserve. 
In  the  same  way  it  is  still  doubtful  whether  any 
special  drugs,  such  as  iodine,  can  produce 
atrophy  of  special  glands. 

Pathology. — Wasting  may  occur  simply,  or 
as  a  consequence  of  change  of  substance,  or 
from  the  intrusion  of  some  new  material;  in  other 
words,  there  may  be  simple  atrophy,  atrophy 
from  degeneration,  or  atrophy  by  substitution. 
The  first  is  probably  rare ;  generally  some 
change  of  substance  occurs.  The  most  frequent 
degenerative  process  is  fatty  degeneration  ;  the 
albuminous  substance  being  converted  into  or 
replaced  by  fat,  which,  if  afterwards  absorbed, 
leaves  a  void.  Organs  thus  affected  may  be 
apparently  enlarged,  though  the  original  sub- 
stance is  wasted.  Atrophy  from  substitution  is 
seen  when  the  connective  tissue  of  an  organ,  for 
instance,  increases,  compressing  and  destroying 
the  other  tissue-elements,  and  these  not  being 
renewed  when  the  newly-formed  connective-tissue 
is  absorbed,  the  whole  organ  is  diminished  in  bulk. 
This  is  seen  in  all  the  changes  called  cirrhosis 
or  fibroid  degeneration,  as  in  cirrhosis  of  the 
liver  and  kidneys. 

Treatment. — No  general  rules  can  be  laid 
down  for  treating  all  cases  of  local  atrophy.  Where 
the  blood- supply  is  deficient,  we  have  rarely  any 
means  of  supplementing  it;  where  innervation 
is  at  fault,  it  is  seldom  under  our  control.  In 
general,  harm  rather  than  good  results  from  any 
attempt  to  attract  blood  by  artificial  irritation. 
In  the  case,  however,  of  atrophy  from  disuse  of 
the  nervo-muscular  system,  a  line  of  treatment, 
and  more  especially  of  prophylaxis,  is  very 
clearly  indicated  ;  thac  is,  to  keep  the  muscles 
in  exercise  by  artificial  means,  particularly  by 
electricity,  or  by  the  processes  of  friction  and 
kneading,  known  as  passive  motion.  In  this  way 
so  much  of  the  atrophy  as  is  due  simply  to 
disuse  may  be  checked  for  the  future,  and  even 
the  past  loss  reinstated.  We  shall,  moreover, 
never  do  harm  by  attempting  to  supply  some 
special  kind  of  food  which  appears  to  be 
deficient,  as  iron  for  the  blood  and  phosphorus  for 
the  bones  or  nervous  system. 

J.  F.  Patne. 
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^  AUDITORY  NERVE,  Diseases  of.  See 

Ear,  Diseases  of ;  and  Hearing,  Disorders  of. 

AURA  (at/pa,  a  broeze). — A  peculiar  sensa- 
tion, subjective  in  origin,  immediately  preceding 
an  epileptic  or  hysterical  convulsion,  and  named 
respectively  Aura  Epileptica  and  Aura  Hysterica. 
The  word  was  originally  adopted  because  the 
sensation  is  often  described  as  that  of  the  pas- 
sage of  cold  air  or  light  vapour  from  the  trunk 
or  extremities  to  the  head ;  but  it  has  been  ex- 
tended so  as  to  include  any  phenomenon,  whether 
sensory  or  motor,  that  ushers  in  a  fit  of  epilepsy 
or  of  hysteria. 

AURAL  DISEASES.    See Eae,  Diseases  of. 

AUSCULTATION  (ausculto,  I  listen).— A 
method  of  physical  examination,  which  consists 
in  listening  over  various  parts  of  the  body,  either 
by  the  direct  application  of  the  ear  (immediate 
auscultation),  or  by  the  aid  of  special  instru- 
ments (mediate  auscultation),  for  the  purpose  of 
studying  certain  sounds  produced  in  health  and 
disease.    See  Physical  Examination. 


AUSCULTATORY  PERCUSSION.^A 

method  of  physical  examination  in  which  the 
sounds  elicited  by  percussion  are  studied  by 
means  of  auscultation.  See  Physical  Examina- 
tion. 

AUSTRALIA.    See  Appendix. 

AUTOPHONIA  [avrbs,  itself,  and  <poi»-ij, 
the  voice). — A  physical  sign  obtained  by  study- 
ing the  modifications  of  the  resonance  of  the 
observer's  own  voice  during  auscultation.  See 
Physical  Examination. 

AUTOPSY.    See  Necropsy. 

AZORES,  St.  Michael's.— Warm,  very 
moist,  equable  climate.  Mean  winter  tempera- 
ture 58°  F.  Prevailing  winds  N.  and  E.  See 
Climate,  Treatment  of  Disease  by. 

AZOTURIA. — A  condition  of  the  urine  in 
which  there  exists  an  absolute  and  relative  ex- 
cess of  urea,  without  accompanying  pyrexia.  See 
Ubine,  Morbid  Conditions  of. 
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BACILLUS  (from  bacillum,  a  little  staff)  is 
the  name  now  given  to  certain  filiform  Bacteria 
which  have  assumed  much  importance  of  late, 
principally  because  of  their  constant  presence  in 
the  blood  and  tissues  in  splenic  fever  and  malig- 
nant pustule.  See  Leptotheix,  and  Bacteria  ; 
also  Pustule,  Malignant;  and  Baccilli  in 
Appendix. 

BACTERIA  (fiaKTTipiuv,  a  rod)  are  some  of 
the  lowest  known  forms  of  life.  They  most  fre- 
quently exist  as  minute  rod-like  bodies,  about 
Tojjoo  'ncu  'n  length,  with  a  slight  median  con- 
striction. They  may  be  larger  or  smaller  than 
this,  and  may  present  minor  variations  in  form. 
They  swarm  in  all  putrefying  solutions  and  mix- 
tures of  organic  matter,  and  in  many  fermenting 
fluids  in  which  the  chemical  changes  are  not  ac- 
companied by  an  emission  of  stinking  gases.  In 
fluids  belonging  to  the  latter  category,  the  typical 
Torula  or  yeast-cell  may  be  met  with,  as  well  as 
organic  forms  strictly  intermediate  between  it 
and  the  typical  Bacterium.  From  a  chemical 
point  of  view,  it  is  admitted  that  no  absolute 
line  of  demarcation  can  be  drawn  between  the 
intimately  related  processes  of  putrefaction  and 
fermentation;  whilst  from  a  biological  point  of 
view  we  are  similarly  unable  to  erect  any  impass- 
able barriers  between  the  organic  forms  which 
are  found  as  part  of  the  products  of  change  in 
putrefying  aud  fermenting  fluids  respectively. 
It  is  unquestionably  true  that  typical  Bacteria 
are  most  frequently  met  with  in  putrefying  fluids ; 
whilst,  on  the  other  hand,  typical  Torulfc  are 
only  present  in  some  fermenting  fluids.  But 
the  rather  long  rod-like  bodies,  which  have  been 
hitherto  named  Vibriones,  and  the  still  longer 
filaments  mostly  known  as  Leptolhrix  (see  Lkf- 
tothrix),  are  unquestionably  capable  of  being 
derived  from  ordinary  Bacteria  in  certain  media. 

In  the  most  highly  putrescent  fluids  Bacteria 


are  usually  found  to  be  very  small,  because, 
though  the  total  bulk  of  living  things  rapidly 
augments  in  such  fluids,  the  individual  units 
(in  consequence  of  the  frequency  with  which  a 
process  of  fission  takes  place)  do  not  increase  in 
size.  In  less  putrescent  fluids,  however,  where  the 
chemical  changes  constituting  the  putrefactive 
process  take  place  more  slowly,  the  living  forms 
also  appear  and  grow  with  less  rapidity ;  and 
owing  to  the  co-existence  of  a  lower  frequency 
of  fission  or  spontaneous  division  amongst  such 
individual  living  units,  they  often  attain  a  larger 
size.  They  then  appear,  according  to  their 
length,  either  as  Vibriones  or  as  Leptothrix  fila- 
ments. These  are  plain,  jointed,  or  monilated, 
according  as  partial  segmentation  is  absent,  has 
taken  place  rarely,  or  has  occurred  so  rapidly 
as  to  give  what  would  have  been  a  plain  fila- 
ment the  appearance  of  a  string  of  beads. 

Concerning  the  question  of  the  precise  rela- 
tion of  organisms  to  the  processes  of  putrefac- 
tion and  fermentation,  opposite  opinions  are  at 
present  held.  Believers  in  Pasteur's  germ-theory 
maintain  that  they  are  invariably  the  initiators 
of  these  chemical  processes ;  whilst  those  who 
reject  this  theory,  as  being  too  exclusive,  con- 
tend that  putrefaction  and  fermentation  may  be 
initiated  in  the  absence  of  Bacteria  and  their 
germs.  Those  holding  the  former  view  believe 
that  Bacteria  are  only  capable  of  being  derived 
from  pre-existing  organisms  of  like  kinds;  whilst 
those  who  reject  it  contend  that  particles  of 
living  matter,  which  develop  into  Bacteria, 
may  be  generated  from  the  organic  compounds 
dissolved  in  fermentable  fluids,  and  that  such 
particles  of  living  matter  are,  in  fact,  just  as  j 
much  products  of  the  fermentative  process  and 
of  the  fluid  in  which  it  occurs,  as  are  the  gases  \ 
simultaneously  generated  therefrom.  According  | 
to  this  view,  these  lowest  living  units  brMge 
the  gap  hitherto  held  to  exist  between  living 


BACTERIA. 
And  so-called  dead  matter,  and  afford  an  illus- 
tration of  the  natural  independent  origin  of 
chemical  compounds  so  complex  and  endowed 
with  such  attributes  as  to  win  for  them  the 
name  of  'vital'  compounds.  (See  Proceed- 
ings of  the  Royal  Society,  No.  172,  1876,  pp. 
149-156.)  .  . 

Pasteur's  'Vital  theory'  of  fermentation  is 
one  of  great  importance  both  to  chemists  and 
biologists,  and  it  also  forces  itself  upon  the 
attention  of  medical  men,  as  the  parent  of 
another  doctrine  which  has  of  late  assumed 
great  prominence  in  relation  to  the  science  of 
medicine — the  doctrine,  namely,  that  lower  or- 
ganisms allied  to  those  met  with  in  putrefying 
and  fermenting  media  are  causally  related  to  cer- 
tain morbid  processes  with  which  they  either  do, 
or  are  said  to  coexist.  Bacteria  and  their  allies 
are  as  uniformly  coexistent  with  a  few  general 
diseases  and  certain  local  morbid  processes  as 
they  are  with  putrefactions  and  fermentations, 
so  that  the  same  general  question  as  to  the 
precise  significance  of  this  coexistence  again 
presses  for  solution.  Are  the  organic  forms 
associated  with  such  morbid  processes  the  sole 
causes  or  inciters  of  these  processes  ?  or  are 
they  consequences  {i.e.  concomitant  products)  of 
pathological  processes  which  hare  been  initiated 
in  their  absence  ?  The  former  view  is  warmly 
supported  by  many  who  regard  Bacteria  and 
allied  organic  forms  as  the  contagious  elements 
of  such  communicable  diseases ;  and  many  of 
these  same  pathologists,  resting  upon  analogy, 
wish  to  extend  their  theory,  so  as  to  rrake  it 
applicable  to  many  other  communicable  diseases 
with  which  organic  forms  have  not  as  yet  been 
6hown  to  be  correlative. 

Thus,  just  as  certain  chemists  hold  that  Bac- 
teria and  allied  forms  are  the  causes  of  all 
fermentations  and  putrefactions,  so  certain 
pathologists  either  do  actually,  or  are  inclined  to 
maintain  that  Bacteria  and  allied  organisms  of 
common  or  of  special  kinds  are  the  causes  of  all 
communicable  or  contagious  diseases.  Accord- 
ing to  such  chemists  all  ferments  are  living 
organisms  ;  and  according  to  such  pathologists 
all  contagia  are  allied  living  organisms. 

The  coexistence  of  organisms  is  one  which  ob- 
tains for  almost  all  fermentations,  but  only  for 
a  few  of  the  communicable  diseases,  so  that  any 
argument  deducible  from  such  mere  coexistence 
in  favour  of  the  causal  relationship  of  the  or- 
ganisms, is  much  stronger  in  the  ease  of  fer- 
mentations than  as  regards  diseases.  Yet,  in 
spite  of  the  almost  universal  coexistence  of 
organisms  with  fermentations,  it  is  still  necessary 
for  us  to  ask  whether  they  appear  as  causes 
or  as  effects  of  these  phenomena.  From 
this  it  may  be  judged  how  little  the  more 
limited  'facts  of  coexistence'  should  be  allowed 
to  influence  our  opinion  on  the  derivative  ques- 
tion of  the  relation  of  the  lower  organisms  to 
disease.  At  least  one  of  the  reputed  instances 
in  which  this  coexistence  of  organisms  has  been 
dwelt  upon,  as  showing  that  they  are  the  causes 
of  the  morbid  phenomena  with  which  they  aro 
associated,  has  of  late  been  dissipated,  since  in 
the  case  of  the  small-pox  of  sheep  (variola  ovina) 
the  alleged  organisms  are  now  admitted  to 
have  no  existence — certain  appoarances  pro- 
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duced  in  the  tissues  by  preservative  media 
having  been  mistaken  for  organisms  which  have 
been  elaborately  described  and  figured.  (Seo  Pro- 
ceedings of the  Royal  Society,  No.  172, 1876,p.l40.) 
But  even  if  all  the  alleged  cases  of  coexistence 
of  organisms  with  morbid  processes  were  real, 
and  if  future  investigations  should  show  that 
such  facts  are  more  numerous  than  are  at  pre- 
sent imagined,  still  the  multiplication  of  this 
evidence  to  any  extent  will  never  help  us  (any 
more  than  it  has  done  in  the  case  of  fermenta- 
tions) to  solve  the  real  question — whether  such 
morbid  processes  are  only  caused  and  propa- 
gated by  organisms,  or  whether  they  may  at 
times  come  into  existence  independently? 

The  vital  or  germ-theory  of  fermentation 
would  be  broken  down  and  become  untenable 
whenever  it  is  shown  that  fermentation  can 
originate  independently  of  the  Bacteria  and 
their  germs  which  appear  as  part  of  the  process. 
Similarly,  the  germ-theory  of  disease  would  be 
refuted,  if  it  could  be  shown  that  some  of  the 
morbid  processes  in  question  could  originate  in 
the  absence  of  the  living  organisms  which  sub- 
sequently appear  as  part  of  the  pathological 
products.  The  latter  refutation,  however,  could 
never  be  made  directly,  since  no  living  being 
could  in  any  circumstance  whatsoever  be  proved 
— in  an  experimental  sense — to  be  beyond  the 
possible  reach  of  some  of  the  alleged  disease- 
germs.  But  inasmuch  as  this  problem  is,  from 
its  very  nature,  one  which  does  not  admit  of 
experimental  proof  or  disproof  in  the  strictest 
sense  of  the  term,  and  because  this  germ-theory 
of  disease  is  clearly  a  derivative  doctrine  from 
the  germ  theory  of  fermentation,  it  must  stand 
or  fall  with  the  germ-theory  of  fermentation, 
which,  fortunately,  is  capable  of  experimental 
proof  or  disproof.  The  question  of  '  spontaneous 
generation'  comes,  therefore,  to  be  inextricably 
mixed  up  with  the  question  of  the  truth  or 
falsity  of  the  germ-theory  of  disease,  so  that 
the  study  of  the  latter  to  the  neglect  of  the 
former  can  only  end  in  the  propagation  of 
vagueness  and  uncertainty.  The  real  question 
is  not  as  to  the  extent  or  frequency  of-  the  co- 
existence of  organisms  with  local  or  general 
diseases,  but  the  much  more  important  one  as 
to  the  nature  of  their  relation  to  such  pro- 
cesses. If  they  act  as  invariable  and  sole  causes, 
then  their  presence  is  a  matter  of  the  deepest 
interest  and  importance.  If,  on  the  other 
hand,  the  organisms  are  not  causes  but  rather 
concomitant  products,  their  presence  from  a 
purely  medical  point  of  view  is  of  trifling  im- 
portance. The  study  of  their  growth  and 
development  would  in  that  case  bo  important 
only  as  adding  to  our  knowledge  of  the  struc- 
tural changes  pertaining  to  the  diseases  in  ques- 
tion. See  Transactions  of  the  Pathological  Society, 
vol.  xxvi.,  and  Journal  of  the  Linnman  Society, 
vol.  xiv.  Sec  also  the  articles  Micrococci;  Pus- 
tule, Malignant;  and  Zyme. 

H.  Charlton  Bastian. 

BADEN-BADEN  in  Germany.  Thermal 
saline  waters.    See  Mineral  Waters. 

BADEN  in  Austria. ,  Thermal  sulphur 
waters.    .See  Minrral  Waters. 
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BADEN  in  Switzerland.  Thermal  sulphur 
waters.    See  Mineral  Waters. 

BADENWEILER  in  Germany.  Simple 
thermal  waters.    See  Mineral  Waters. 

BAGNEBBS-DE-BIGOEBE  in  Prance. 
Simple  thermal  and  earthy  waters.  See  Mineral 
Waters. 

BAGNERES-DE-LLTCHON  in  Prance. 
Thermal  sulphur  waters.  See  Mineral  Waters. 

BALANITIS  —  BALANOPOSTHITIS 
(pdKavos,  an  acorn,  and  7r<$<r0ij,  the  foreskin). — 
Synon.  :  Bastard  Clap;  Blennorrhagia  Balani; 
Inflammatory  Phimosis. 

Definition. — Inflammation  of  the  opposing 
surfaces  of  the  glans  and  prepuco  ;  sometimes 
acute — even  gangrenous,  and  sometimes  chronic. 
A  purely  local  affection;  frequently,  but  not 
necessarily,  of  venereal  origin. 

JEtiologt. — Balanitis  is  mnch  less  common 
than  urethritis,  being  met  with  at  the  Lock  Hos- 
pital in  the  proportion  of  one  to  twenty-four  of 
the  latter.  It  may  be  either  primary;  or  con- 
secutive to  chancres,  syphilitic  eruptions,  warts, 
accumulated  smegma,  variolous  pustules,  or 
gonorrhoea.  When  primary,  the  common  pre- 
disposin.gca.vise  is  a  long,  narrow  foreskin.  Four- 
nier  attributes  two-thirds  of  the  cases  of  balanitis 
to  a  long  prepuce  with  insufficient  cleansing; 
about  one-third  to  irritation  by  chancres  and 
gonorrheal  pus;  and  a  very  few  to  other  causes. 

Symptoms. — The  symptoms  of  balanitis  de- 
pend on  the  intensity  and  extent  of  the  inflam- 
mation. In  the  simplest  form  there  is  heat  and 
itching  of  the  furrow,  slight  redness  of  that 
part,  with  a  milky  or  yellowish  secretion.  When 
the  inflammation  is  more  Severe  and  extended, 
swelling  and  pain  are  added,  the  other  sym- 
ptoms are  more  marked,  and  characteristic 
excoriations  appear.  They  are  irregular,  shal- 
low, never  extending  more  deeply  than  the 
epithelium,  but  often  coalescing  into  large 
raw  chafings.  An  abundant  yellowish-green 
matter  of  offensive  odour  bathes  the  surface. 
When  the  urine  trickles  over  these  excoriations 
there  is  severe  smarting  pain.  If  still  further 
irritated,  the  foreskin  swells  enormously,  is 
divided  at  the  free  border  by  deep  creases,  and 
can  no  longer  be  turned  back.  Aching,  smart- 
ing, great  tenderness,  and  painful  erection,  often 
accompanied  by  constitutional  disturbance  and 
fever,  are  present. 

Complications.— The  cellular  tissue  and  the 
lymphatic  ducts  of  the  foreskin  and  sheath,  or 
thelymphatic  glands,  may  inflame  to  suppuration, 
to  ulceration,  and,  in  porsons  enfeebled  by  any 
cause,  even  to  gangrene.  Sloughing  begins  on 
the  inner  surface  of  the  foreskin  at  the  upper 
part ;  seldom  to  much  extent,  though  the  whole 
prepu  ce,  except  the  frsenum,  may  be  lost,  and  when 
cicatrisation  sets  in  the  organ  appears  circum- 
cised. Paraphimosis  is  caused  by  imprudent 
retraction  of  a  swollen  foreskin.  Warts  keep 
up  chronic  posthitis  of  the  furrow.  Adhosions, 
usually  at  the  corona  and  the  furrow,  may 
attach  the  prepuce  completely  to  the  glans. 
Thickening  and  phimosis  aro  not  uncommon 
after  repeated  attacks. 

Coubsb. — The  duration  of  balanitis  depends 


on  the  anatomical  condition  of  the  parts.  When 
remedies  can  be  easily  applied,  it  is  not  more  than 
three  or  four  days.  With  phimosis,  the  course  is 
severe,  and  the  duration  is  indefinite  ;  even  when 
limited  to  the  furrow,  posthitis  is  often  obstinate. 

Diagnosis. — This  is  easy  when  the  parts  can  be 
exposed.  Herpes  is  distinguished  from  balanitis 
by  small  grouped  round  ulcers,  limited  to  one  or 
two  points  of  the  mucous  surface,  without  general 
congestion.  Simple  chancre  has  well-defined 
undermined  edges  and  a  spongy  surface.  The 
syphilitic  sore  has  the  indurated  base  and  en- 
larged lymphatic  glands.  When  there  is  phi- 
mosis, the  discharge  may  come  from  the  urethra 
or  from  a  chancre.  If  from  the  urethra,  it  can 
bo  usually  seen  escaping  thence,  and  there  is 
pain  along  the  penis,  with  other  signs  of 
urethritis.  A  chancre  under  the  foreskin  is 
betrayed  by  a  hard  and  tender  point,  and  after  a 
few  days  consecutive  sores  usually  appear  at  the 
orifice  of  the  prepuce. 

Prognosis  in  the  primary  form  is  always  good. 
If  the  complaint  is  secondary  or  symptomatic, 
gangrene  may  result. 

Treatment. — The  chief  indication  is  to  keep 
the  inflamed  surfaces  separate.  After  washing 
and  thoroughly  drying,  the  excoriations  should 
be  touched  with  a  10-grain  solution  of  nitrate  of 
silver,  and  a  bit  of  dry  lint  laid  on  the  glans 
before  the  foreskin  is  drawn  forward.  If  there  is 
phimosis,  frequent  injections  of  tepid  water,  and 
twice  daily  of  a  5-grain  solution  of  nitrate  of 
silver  must  be  thrown  to  the  farthest  part  of  the 
foreskin  with  a  long-nozzled  syringe.  Leeches 
to  the  groins,  and  opium  internally,  as  well  as 
in  injections,  relieve  pain.  Acupunctures  give 
vent  to  simple  oedema,  but  tend  to  accelerate 
gangrene  with  brawny  tension  and  erysipelatous 
redness.  Incisions,  if  needed,  should  be  free  ; 
one  on  each  side,  carried  quite  back  to  the  fur- 
row. The  upper  half  of  the  foreskin  can  then 
be  easily  turned  back,  and  the  subsequent  de- 
formity is  less  than  if  the  foreskin  is  divided  at 
the  dorsum.  In  paraphimosis,  before  replacing 
the  swollen  foreskin,  the  tension  should  be  re- 
lieved by  acupuncture  and  astringent  lotions,  or 
by  incisions  if  needed.  Berkeley  Hltjl 

BALDNESS. — Stnon.  :  Alopecia. 

Description. — Baldness  or  loss  of  hair  pre- 
sents an  extensive  range  of  variation  in  degree, 
from  moderate  thinness  of  the  hair,  such  as 
occurs  in  Dcfluvium  capMorum,  to  complete 
baldness — Alopecia  calva  or  Calvitics,  the  latter 
not  limited  to  the  scalp  alone,  but  involving 
eyebrows,  eyelashes,  beard,  and  every  hair  of  the 
body.  Instead,  however,  of  being  general,  bald- 
ness may  bo  partial,  affecting  more  or  less  of 
the  surface  of  the  scalp  for  example,  the  summit 
and  forehead  in  men,  and  the  summit  and  occiput 
in  women.  One  remarkable  form  of  partial 
baldness  has  been  denominated  Alopecia  areata, 
or  simply  Area,  and  as  this  was  described  by 
Celsus,  it  has  likewise  been  called  Area  Cclsu 
Area  occurs  suddonly,  and  is  a  mere  falling-off 
of  the  hair  over  a  space  of  circular  figure  ;  there 
may  bo  one  or  more  of  such  Area?,  and  sometimes 
Area  is  only  the  beginning  of  Calvities.  Area  is 
likewise  occasionally  met  with  in  the  whisker* 
ind  board. 
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Pathology. — The  pathology  of  Alopecia  is  a 
loss  of  nutritive  power  of  the  skin,  sometimes 
progressive  and  consequent  on  advancing  age, 
as  in  general  baldness  ;  and  sometimes  limited 
to  a  nerve-district  of  small  extent,  as  in  Area. 
This  fact  is  very  evident  in  the  latter  form, 
inasmuch  as,  conjoined  with  the  sudden  drop- 
ping-out  of  the  hair,  the  integument  is  pale  and 
thin,  poorly  nourished,  somewhat  anaesthetic,  and 
thinner  in  the  centre  than  at  the  circumference  ; 
while  the  hairs  -which  remain  at  the  periphery 
are  altered  in  structure,  clubbed  and  broken  off. 

^Etiology. — The  causes  of  Alopecia  are  ex- 
hausted nutritive  power  of  the  skin ;  nerve 
paresis  in  the  case  of  Area ;  syphilis  ;  and  local 
injury.  The  Alopecia  of  syphilis  follows  the  plan 
of  distribution  of  its  exanthem.  Partial  Alopecia 
may  result  from  a  blow ;  from  the  accidental 
tearing  out  of  a  lock  of  hair  ;  from  the  sting  of 
a  bee;  from  nervous  shock;  or  from  other 
causes. 

Treatment. — This  consists  in  the  restoration 
of  nerve-power  and  nutritive  power ;  and  in 
local  stimulation.  The  best  applications  for 
the  latter  purpose  are  the  stimulating  liniments 
of  the  British  Pharmacopoeia ;  e.g.  liniment  of 
ammonia,  compound  camphor  liniment,  and  the 
liniments  of  chloroform  and  mustard ;  or  the 
acetum  cantharidis  properly  diluted  for  general 
Alopecia,  or  applied  with  a  brush  in  its  concen- 
trated form  for  Area.  In  the  treatment  of  the 
latter,  ammonia,  turpentine,  and  the  compound 
tincture  of  iodine  are  likewise  useful ;  while  for 
syphilitic  Alopecia  the  white  precipitate  ointment 
with  camphor  is  the  best  local  application,  con- 
joined with  an  anti-syphilitic  constitutional 
treatment.  Erasmus  Wilson. 

BALNEOLOGY"  (fiahavtiov,  a  bath,  and 
x6yos,  a  word).  A  scientific  exposition  of  all 
that  relates  to  baths  and  bathing.  See  Baths 
and  Hydrotherapeutics. 

BALNEOTHERAPEUTICS  (Pa\avuot>, 
a  bath,  and  depaneva>,  I  heal).  That  department 
of  therapeutics  which  deals  with  the  application 
of  baths  in  the  treatment  of  disease.  See  Baths 
and  Hydropathy. 

BABBADOES  LEG.  A  synonym  for  Ele- 
phantiasis.   See  Elephantiasis. 

BABBIERS.  A  synonym  for  Beriberi. 
See  Beriberi. 

BABEGES  in  Prance.  Thermal  sulphur 
waters.    See  Mineral  Waters. 

BASEDOW'S  DISEASE.  A  synonym 
for  Exophthalmic  Goitre.  See  Exophthalmic 
Goitre. 

BATH  in  Somersetshire.  Simple  thermal 
and  earthy  waters.    See  Mineral  Waters. 

BATHS. — Baths  may  be  regarded  as  simple  ; 
and  composite,  medicated,  or  artificial.  They  may 
be  used  in  the  form  of  liquid,  vapour,  or  air. 
We  shall  consider  them  under  these  heads  in 
the  following  description  : — 

A.  Simple  Baths. — 1.  Simple  Liquid  Baths. 

1.  The  Cold  Bath. — By  a  cold  bath  is  meant 
the  immersion  of  the  body  in  wator  below  the 
temperature  of  70°.  Anything  below  50°  is 
considered  a  very  cold  bath.    The  first  effect  of 
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the  bath  is  a  sensation  of  cold  amounting  almost 
to  shivering,  with  slight  gasping  for  breath.  If 
the  bath  is  continued  for  more  than  two  or  three 
minutes,  the  temperature  of  the  skin  is  dimi- 
nished; and  if  it  is  protracted,  the  blood  and 
the  subjacent  tissues  lose  a  little  heat,  but  this 
does  not  generally  occur  till  after  quitting  the 
bath.  If  the  cold  is  intense  and  prolonged, 
there  is  a  certain  degree  of  numbness  of  the 
skin  ;  while  the  pulse  becomes  small,  and  may 
fall  from  ten  to  twenty  beats  in  the  minute. 
After  a  short  time  (the  colder  the  water  the 
shorter),  reaction  takes  place,  bringing  redness 
to  the  skin  and  increase  of  temperature,  with 
a  certain  amount  of  excitement ;  but  if  the 
bath  be  continued,  the  depression  returns.  The 
immediate  action  of  the  cold  bath  is  to  cause  the 
capillaries  to  contract  and  repel  the  blood  from 
the  surface,  while  by  its  operation  on  the  peri- 
pheral extremities  of  the  nerves,  it  acts  upon  the 
central  nervous  system.  In  its  more  remote 
effects,  the  cold  bath  accelerates  the  transmutation 
of  tissues,  augmenting  the  excretion  of  carbonic 
acid  and  of  urea  from  the  system,  and,  as  a  con- 
sequence, increasing  the  appetite. 

The  body  is  usually  immersed  at  once  in  cold 
water,  but  the  shock  of  this  may  be  diminished 
by  first  using  tepid  water,  and  then  gradually 
adding  cold  to  it. 

The  effect  of  a  cold  bath  depends  much  on  its 
duration.  Brief  immersion,  that  is  for  three  or 
four  minutes,  makes  both  the  depressing  and  the 
exciting  action  less  ;  a  longer  duration,  say  of 
ten  to  fifteen  minutes,  increases  both  actions ; 
but  if  the  bath  be  very  protracted,  the  continued 
abstraction  of  heat  produces  depression  only 
The  effects  of  a  cold  bath  are  less  intense,  if  the 
bather  is  able  to  keep  himself  in  motion,  and  es- 
pecially if  he  swims. 

2.  The  Warm  Bath.— A  warm  bath  of  96° 
to  104°  produces  no  shock  to  the  system;  it  causes 
a  moderately  increased  flow  of  the  circulating 
fluids  to  the  surface,  augmenting  the  frequency  ol 
the  pulse;  and  scarcely  affects  the  respiration. 
There  is  not  the  depression  or  the  excitement  of 
a  cold  bath.  It  rather  retards  the  transmutation 
of  tissues.  With  a  hot  or  very  hot  bath — from 
104°  to  114°,  the  central  nervous  and  circulatory 
systems  are  more  affected.  The  frequency  of  the 
pulse  increases  greatly.  The  respiration  becomes 
anxious  and  quickened.  The  skin  is  in  a 
hyperaemic  condition,  and  a  free  perspiration 
breaks  out. 

3.  The  Tepid  Bath.— Tepid  baths  of  the 
temperature  of  85°  to  95°,  are  intermediate  be- 
tween cold  and  warm.  Their  effects  seem  to  be 
confined  to  the  peripheral  extremities  of  the 
nerves,  and  they  do  not  excite  the  nervous  centres 
or  the  circulatory  system.  Neither  the  pulse  nor 
the  excretions  and  secretions  are  affected.  As  no 
heat  is  confined  in  the  system  or  taken  from  it, 
there  is  no  reaction,  and  the  animal  temperature 
is  unaltered. 

It  need  scarcely  be  said  that  drying  and  rub- 
bing after  a  bath  materially  assist  its  action  on 
the  skin  ;  or  that,  according  to  circumstances,  it 
may  be  convenient  to  ordor  a  whole  bath,  a  hip- 
bath, or  a  slipper-bath.  The  foot-bath  is  a  very 
useful  and  convenient  one,  especially  whon  some 
stimulant  substance  is  added  to  the  simple  water. 
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Wet  packing  and  the  various  processes  of  hydro- 
pathy, and  those  powerful  agents  hot  and  cold 
affusion,  whether  as  shower-baths  or  as  douches, 
are  described  in  the  article  on  Hydropathy. 

The  duration  of  a  bath  must  depend  on  a 
variety  of  circumstances,  for  instance,  on  the  age 
and  constitution  of  the  patient,  on  the  nature  of 
his  malady,  and  on  the  temperature  of  the  bath. 
It  may  vary  from  a  few  minutes  to  many  hours. 
A  very  hot  or  a  very  cold  bath  can  be  supported 
for  a  much  shorter  time  than  a  tepid  one. 

Action  and  Uses. — Cold  baths  are  indicated 
for  the  strong,  for  youth,  and  for  manhood ;  warm 
baths  for  the  delicate,  for  women,  for  early 
childhood,  and  for  old  age.  Tepid  baths  are 
suitable  for  almost  all  constitutions,  sexes,  and 
ages.  Cold  baths  may  in  a  general  way  be 
considered  tonic  and  bracing ;  they  are  useful 
when  judiciously  employed  in  many  nervous 
affections,  as  in  chorea  and  hysteria,  and  they 
are  the  best  of  all  for  general  hygienic  purposes. 
Of  late  years  they  have  been  specially  employed 
in  the  treatment  of  fever  (see  article  Tempera- 
ture). The  great  value  of  warm  baths,  besides 
their  hygienic  employment,  as  better  detergents 
than  cold  ones,  is  in  soothing  and  reducing 
excitement ;  in  relieving  spasms,  such  as  colic 
and  retention  of  urine ;  in  the  convulsions  of 
children,  combined  with  the  affusion  of  cold 
water  on  the  head ;  in  cases  of  gout  and  rheuma- 
tism ;  and  generally  when  action  on  the  skin  is 
desired.  Where  prolonged  immersion  is  wanted, 
tepid  baths  are  indicated,  as  in  calming  many 
chronic  nervous  disturbances,  and  in  many  cuta- 
neous affections. 

As  to  contra-indications,  all  baths,  and  es- 
pecially prolonged  and  even  tepid  baths  are 
not  suited  for  the  asthenic.  Both  hot  and  cold 
baths  are  to  be  avoided  where  there  is  a  weak, 
fatty  heart,  or  any  tendency  to  apoplexy.  No 
one  should  ever  enter  a  cold  bath  when  ex- 
hausted, and  such  baths  are  also  contra-indicated 
when  there  is  a  tendency  to  congestion  of  inter- 
nal organs.  Under  such  circumstances  a  warm 
bath  is  usually  both  safer  and  more  refreshing. 
The  too  long  and  too  frequent  use  of  hot  baths 
is  debilitating. 

II.  The  Simple  "Vapour-Bath. — A  vapour- 
bath  is  one  in  which  the  skin  is  exposed  to  the 
action  of  hot  water  presented  in  the  form  of 
vapour.  The  vapour- bath  may  be  taken  in  a  box 
with  the  head  included  or  not ;  or  in  the  more 
common  form  of  the  Turkish  or  Russian  baths, 
where  a  large  room  is  filled  with  vapour,  and 
where  therefore  the  vapour  is  inhaled ;  or  by 
vapour  obtained  from  a  small  and  suitably 
constructed  apparatus,  which  vapour  may  be 
diffused  over  the  whole  body  or  directed  to  a 
particular  part.  A  very  simple  apparatus  for 
the  vapour-bath  may  be  prepared  by  placing 
under  a  chair  a  shallow  earthenware  or  metallic 
pan,  containing  boiling  water  to  the  depth  of  three 
or  four  inches,  and  from  which  abundant  vapour 
can  be  obtained  by  placing  in  it  one  or  two  red- 
hot  bricks.  The  patient  sitting  on  the  chair, 
surrounded  by  blankets  and  other  suitable  cover- 
ing, will  receive  the  full  benefit  of  a  vapour-bath. 
Vapour-baths  produco  profuse  porspiration,  and 
act  in  cleansing  tho  skin  much  as  hot-water 
baths  do,  only  more  powerfully.  Vapour  boing  a 


slow  conductor,  does  not  act  so  fast  on  the  body 
as  water.  Vapour-baths  can  be  borne  hotter  than 
warm-water  baths,  but  their  use  cannot  be  con- 
tinued ao  long,  as  vapour  interferes  with  radiation 
of  heat  from  the  body.  In  such  baths  a  heat  of 
more  than  122°  is  not  borne  comfortably.  The 
vapour-bath,  though  falling  considerably  short 
in  temperature  of  the  air-bath,  raises  the  heat 
of  the  blood  somewhat  more.  The  great  virtue 
of  these  baths  is  in  their  sweat-producing  proper- 
ties. The  average  loss  of  perspiration  by  the 
use  of  a  Russian  bath  has  been  set  down  at 
from  §  lb.  to  3  lbs.  In  the  Russian  bath  a  slight 
degree  of  stimulation  of  the  skin  is  caused  by 
switching  it  with  twigs  of  birch,  and  the  alter- 
nation of  depression  and  excitement  of  the  cold 
bath  is  obtained  by  placing  the  patient,  when  in 
a  state  of  profuse  perspiration,  under  a  douche  of 
cold  water. 

III.  The  Simple  Hot-Air  Bath.— There  are 
two  forms  in  which  the  hot-air  bath  is  adminis- 
tered :  according  as  the  patient  does  not  or  does 
breathe  the  heated  air.  The  action  of  the  latter 
closely  resembles  that  of  a  vapour-bath,  but 
differs  from  it  in  not  impeding  the  respiration, 
as  the  latter  does  by  depositing  moisture  in  the 
bronchial  tubes.  The  lungs,  instead  of  requiring 
to  heat  up  the  inspired  air,  are  subjected  to  a 
temperature  above  their  own.  Hot-air  baths 
favour  the  highest  degree  of  perspiration,  while 
the  moisture  of  vapour  baths  somewhat  retards 
it.  If  they  are  very  hot,  they  raise  the  tempe- 
rature of  the  body  by  several  degrees. 

As  the  arrangements  for  vapour-  and  hot-air 
baths  are  practically  the  same  (except  that  in  the 
latter  it  is  attempted  to  exclude  all  vapour  from 
the  calidarium  or  sudatorium,  the  hottest  room), 
the  following  description  of  an  ordinary  hot-air 
bath,  the  arrangements  of  which  are  closely 
copied  from  the  Romans,  will  answer  for  both. 

The  patient  after  unclothing  first  goes  into 
the  tepidarium,  which  has  a  temperature  of  113° 
to  117°,  in  which  he  remains  until  the  perspira- 
tion bursts  forth,  which  happens  in  from  twenty- 
five  to  forty  minutes.  He  next  proceeds  to  the 
hottest  room  or  calidarium  (in  which  the  air 
is  heated  by  hot-air  pipes  which  are  inserted 
in  the  walls),  of  a  temperature  of  133°  to 
140°,  and  remains  there  until  the  perspiration 
runs  down  his  skin,  in  twelve  to  eighteen 
mitiutes.  An  attendant  then  rubs  off  the  per- 
spiration with  a  woollen  glove,  and  kneads  all 
the  muscles  for  four  or  five  minutes.  The 
patient  next  betakes  himself  to  the  lavaerum, 
where  he  has  water  poured  over  him  of  the 
temperature  of  81°  to  80°  ;  next,  the  whole  body 
is  soaped  over,  the  suds  are  rubbed  off,  and  the 
patient  goes  to  the  frigidarium-,  where  he  lays 
himself  on  a  couch  and  waits  till  his  skin  is 
completely  dry.  This  may  occupy  twenty-five 
to  thirty  minutes,  when  tho  patient  dresses  and 
leaves  the  bath  greatly  refreshed. 

Such  is  a  brief  account  of  these  baths,  the 
revived  use  of  which  is  at  present  so  general. 
Tho  arrangements  vary  in  detail.  For  ordinary 
purposes  it  is  easy  to  furnish  either  vapour-  or 
hot-air  baths.  A  great  variety  of  apparatus 
have  been  invented  for  this  purpose,  which  re- 
solve themselves  into  this,  that  the  patient 
should  lie  in  bod  or  on  a  seat,  and  have  the  bed- 
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•lothes  or  other  covering  secured  from  contact 
with  him  by  the  employment  of  a  framework 
or  cradle.  Beneath  this  hot  air  or  vapour  is 
introduced,  either  directly  or  indirectly,  from  a 
suitable  apparatus. 

The  Sand-Bath. — We  may  here  mention  baths 
of  sand,  which  are  a  very  old  remedy.  Of  late 
years  establishments  for  supplying  them  have 
sprung  up  in  various  towns.  They  are  a  con- 
venient way  of  applying  dry  heat  either  locally 
or  generally,  and  are  employed  in  chronic 
rheumatism.  Bags  filled  with  heated  sand  are 
useful  in  hospital  and  in  domestic  practice. 

Uses. — Both  hot-air  and  vapour-baths  are 
indicated  when  increased  action  of  the  skin  is 
desired.  They  are  used  most  for  the  cure  of 
catarrhs,  of  neuralgic  and  rheumatic  pains,  and 
sciatica.  They  have  also  been  much  employed  for 
reducing  obesity.  They  are  useful  for  general 
hygienic  purposes,  but  are  apt  to  be  given  too 
indiscriminately.  Hot-air  and  vapour-baths  are 
often  locally  applied  with  great  advantage  to  a 
hand,  or  leg,  or  arm,  in  rheumatism  or  thickened 
joints. 

B.  Composite,  Medicated,  or  Artificial 
Baths. — A  great  variety  of  substances  have 
been  used  in  baths  at  different  periods.  We 
must  confine  ourselves  to  such  as  are  at  present 
in  use  and  appear  to  be  of  some  real  value, 
omitting  even  seme  that  are  employed,  such 
as  baths  of  iodine,  of  iodide  of  potassium,  of  iron, 
of  fermented  grapes,  and  of  whey. 

I.  Composite  Liquid.  Baths. 

1.  The  Sea-Water  hath. — The  average  amount 
of  salts  in  sea-water  may  be  set  down  at  3 
per  cent. ;  this  may  therefore  be  considered  a 
suitable  strength  for  ordinary  salt  baths.  The 
quantity  commonly  used  in  London  hospitals  is 
about  9  lbs.  of  salt  to  30  gallons  of  water.  Some 
use  bay  salt,  others  Tidman's.  Owing  to  the  high 
price  of  sea-salt  in  inland  continental  places, 
various  natural  salts,  some  of  them  containing 
a  comparatively  small  amount  of  chloride  of 
sodium,  have  been  suggested  as  substitutes ; 
and  also,  for  economy's  sake,  22  to  25  gallons 
have  been  set  down  as  a  minimum  amount  of 
water  for  the  bath  of  an  adult.  The  value  of 
these  substitutes  can  only  be  determined  by 
observing  the  degree  in  which  they  stimulate 
the  skin.  Apparently  it  does  not  matter  much 
what  particular  salt  is  employed  to  produce  the 
stimulation.  A  salt-bath  can  of  course  be  in- 
creased to  any  strengtli  by  the  addition  of  salt, 
or  of  the  mother  lye  as  it  is  termed. 

The  chief  uses  of  salt-water  baths  are  as  tonic 
remedies,  especially  for  the  young,  when  there 
;  is  any  tendency  to  scrofula  or  chlorosis ;  also  in 
I  convalescence  from  many  diseases. 

2.  Alkaline  Baths. — Alkaline  baths  may  be 
■  made  by  adding  6  ounces  of  crystallised  car- 
bonate of  soda,  or  3  ounces  of  carbonate  of  potash, 
to  25  or  30  gallons  of  water.  Alkaline  baths  are 
of  use  in  a  great  variety  of  cutaneous  affections. 

3.  Tlic  Corrosive  Sublimate  Bath. — Baths  of 
corrosive  sublimate  are  occasionally  employed. 
They  are  commonly  made  by  adding  3  drachms 
of  corrosive  sublimate  and  1  drachm  of  hydro- 
chloric acid  to  30  gallons  of  water.  They  are 
employed  in  some  skin-affections,  and  in  secon- 
dary syphilis. 


4.  Sulphuret  of  Potassium  Bath. — Baths  of 
sulphuret  of  potassium  are  made  by  dissolving 
from  4  to  8  ounces  of  that  salt  in  25  to  30  gal 
Ions  of  water.  A  little  dilute  sulphuric  acid  is 
sometimes  added.  These  baths  have  long  been 
extensively  employed  in  the  treatment  of  cases 
of  skin-disease  in  which  the  sulphur  that  they 
contain  is  indicated. 

5.  The  Nitro-Muriatic  Acid  Bath.  —  The 
nitric  or  rather  the  nitro-muriatic  acid  bath  is 
made  by  adding  nitro-muriatic  acid  to  water. 
The  ordinary  proportion  is  one  ounce  of  acid  to 
one  gallon  of  water.  The  discolouring  action  on 
clothing  makes  a  full  bath  of  this  kind  incon- 
venient for  domestic  use,  and  it  is  best  to  take 
it  in  a  bathing  establishment.  For  the  ordinary 
purposes  of  a  foot-bath  at  home  the  old  directions 
of  Dr.  Helenus  Scott,  who  introduced  the  use  of 
the  acid,  are  sufficient.  The  vessel  must  of  course 
be  of  wood  or  earthenware.  Dr.  Scott  added  four 
to  six  ounces  of  the  acid  to  three  gallons  of  water. 
This  made  a  rather  strong  foot-bath.  The  pa- 
tient was  to  keep  his  feet  immersed  for  thirty 
minutes :  and  the  bath  was  to  be  repeated  every 
other  day  for  two  or  three  weeks.  The  axillae, 
the  groin,  and  the  region  of  the  liver  were 
to  be  sponged  with  the  acid  solution.  The  bath 
causes  slight  tingling  of  the  skin  and  a  taste  in 
the  mouth,  and  is  believed  occasionally  to  pro- 
duce salivation.  This  bath  has  been  used  very 
extensively  in  India  and  in  England  in  liver 
affections.  There  is  difference  of  opinion  as  to 
its  value ;  many  have  great  confidence  in  it. 

6.  The  Bran  Bath. — The  bran  bath  is  made 
by  boiling  four  pounds  of  bran  in  one  gallon  of 
water,  straining,  and  adding  the  liquor  to  a 
quantity  of  water  sufficient  for  a  bath.  Such  a 
bath  is  useful  in  allaying  the  irritability  of  the 
skin,  and  also  in  diminishing  the  stimulating 
effect  of  other  baths. 

7.  The  Fucus  Bath — This  is  made  by  add- 
ing a  decoction  of  sea-weed,  or  the  sea-weed 
chopped  up,  to  an  ordinary  bath  ;  it  will  become 
more  or  less  gelatinous  if  enough  be  added.  Such 
baths  go  popularly  by  the  name  of  Ozone  baths; 
and  they  contain  a  certain  amount  of  chloride 
of  sodium  and  a  minute  proportion  of  iodine 
They  are  useful  in  the  same  cases  as  sea-baths. 

8.  The  Mustard  Bath. — An  extremely  useful 
stimulating  bath  is  the  well-known  mustard 
bath,  which  is  made  by  adding  a  handful  or  two 
of  mustard  to  the  ordinary  hot  bath.  The  pedi- 
luvium  is  its  most  useful  form. 

9.  Pine  Baths.  —  Baths  of  the  balsam  of 
pine-leaves  may  be  prepared  extempore  by 
making  decoctions  of  the  fresh  leaflets  at  certain 
seasons  ;  but  the  usual  way  is  to  add  about  one 
pound  of  the  extract  which  is  prepared  from  the 
leaves,  and  is  everywhere  for  sale — at  least  in 
Germany.  The  extract  dissolves  in  the  bath, 
which  is  then  ready  for  use ;  but  of  late  it  has 
been  usual  to  add  a  small  amount  of  an  essence 
which  is  also  prepared  from  the  leaflets.  It 
floats  to  the  surface  of  the  water,  and  attaches 
itself  to  the  person  on  leaving  the  bath,  and  its 
aroma  is  grateful.  Of  course  the  quantity  of 
the  extract  to  be  employed  depends  on  its 
strength.  Theso  baths  are  at  presont  largely 
employed.  They  aro  slightly  stimulant,  and  are 
much  used  in  hysterical,  rheumatic,  and  gouty 
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affections,  and  also  as  an  udjunct  to  the  internal 
use  of  mineral  waters. 

10.  Baths  of  Conium,  Lavender,  $c. — Aro- 
matic or  sedative  baths  aro  prepared  by  adding  a 
decoction  of  lavender,  hyssop,  or  conium  to  an 
ordinary  bath. 

It  is  scarcely  necessary  to  add  that,  as  a 
rule,  all  composite  liquid  baths  should  be  of  a 
temperature  a  little  above  the  tepid;  and  that 
their  strength,  and  the  time  that  the  patient  is 
to  remain  in  them,  must  be  determined  by  the 
special  circumstances  of  the  case. 

11.  Composite  Vapour- Baths. — Vapour- 
baths  impregnated  with  fir  balsam  are  popular, 
and  are  considered  to  be  more  powerful  in  their 
operation  than  pine-baths.  The  vapour  which 
rises  in  making  the  decoction  of  pine  leaves  is 
conveyed  to  a  box  in  which  the  patient  is  en- 
closed. 

Aromatic  vapour-baths  may  be  given  by 
making  the  steam  of  hot  water  pass  through 
bunches  of  fresh  aromatics  {conium,  lavender, 
&c.)  before  reaching  the  box  in  which  the  patient 
is  placed.  Such  baths  may  be  useful  in 
hysteria. 

III.  Composite  Air-Baths. 

1.  Sulphurous  Acid  Bath. — A  valuable  mode 
of  applying  sulphur  in  the  form  of  a  bath  is  by 
using  its  fumes — in  other  words,  sulphurous  acid. 
The  patient  is  seated  on  a  cane-bottomed  chair, 
and  his  body  is  encircled  with  a  cradle,  over 
which  oil-cl,oth.  is  thrown,  the  head  remaining 
uncovered.  Sulphur  is  placed  on  a  metallic 
plate,  to  the  lower  surface  of  which  the  flame  of 
a  lamp  is  applied,  when  sulphurous  acid  is  dis- 
engaged. This  bath  is  less  used  in  cutaneous 
affections  than  formerly. 

2.  The  Mercurial  Vapour-Bath. — Very  similar 
is  the  mode  of  applying  the  fumes  of  mercury. 
Under  the  chair  are  placed  a  copper  bath  con- 
taining water,  and  a  metallic  plate  on  which 
are  put  from  60  to  180  grains  of  the  bisulphuret 
or  of  the  grey  or  red  oxide  of  mercury.  Spirit 
lamps  are  lighted  under  the  bath  and  under  the 
plate.  The  patient  thus  experiences  the  effects 
both  of  aqueous  and  of  mercurial  vapour.  At 
the  end  of  five  or  ten  minutes  perspiration 
commences,  which  becomes  excessive  in  ten 
minutes  or  a  quarter  of  an  hour.  The  lamps 
are  then  to  be  extinguished,  and  when  the 
patient  becomes  moderately  cool,  he  is  to  be 
rubbed  dry.  He  should  then  drink  some  warm 
liquid  and  remain  quiet  for  a  time.  This  has 
often  been  a  favourite  mode  of  treating  secondary 
syphilis  with  some  practitioners.  Calomel,  in 
quantities  of  from  20  to  30  grains,  is  adminis- 
tered in  a  similar  manner,  under  the  name  of 
the  Calomel  Bath,  It  may  be  given  locally  by  a 
suitable  apparatus.  John  Macphebson. 

BATHS,  Natural.    See  Mineral  Waters. 

BED  SORE.    See  Ulcer  and  Ulceration. 

BELL-SOUND.  A  peculiar  physical  sign 
associated  with  pneumothorax.  See  Physical 
Examination. 

BELL'S  PARALYSIS.  (Named  after  Sir 
Charles  Bell.)  A  synonym  for  paralysis  of  the 
facial  nerve.    See  Facial  Paralysis. 


BERIBERI. — Synon.  :  Barbiers;  and  nume- 
rous other  local  names. 

Definition. — A  disease  characterised  by 
anaemia,  anasarca,  degeneration  of  muscular 
tissue,  effusion  into  the  serous  cavities,  debility; 
numbness,  pain,  and  paralysis  of  the  extremities, 
especially  the  lower;  precordial  anxiety,  pain, 
and  dyspnoea ;  scanty  and  high-coloured  urine- 
and  in  some  cases  drowsiness  or  sleepiness. 
Beriberi  occurs  in  a  chronic  and  an  acute  form- 
in  the  latter  often  proving  rapidly  fatal  from 
exhaustion,  syncope,  or  the  formation  of  cardiac 
or  pulmonary  coagula. 

Etymology. — The  etymology  of  the  word  Beri- 
beri is  obscure.  Herklotts  suggests  the  Hindi 
word,  Bhiree — a  sheep — from  the  fancied  resem- 
blance of  the  gait  of  persons  affected  to  that 
of  sheep.  Soond-bheree  comes  from  the  words 
numbness  and  sheep.  Soond-ke-baiee  signifies 
numbness  and  rheumatism.  Bher-bheri,  a  Hindi 
word,  signifies  a  sore,  a  swelling.  Mason  Good 
says  that  Bontius  introduced  the  word  Beriberia, 
and  tells  us  that  it  is  of  Oriental  origin.  Carter 
suggests  Bhari,  sailor,  from  Bahr,  the  sea  ;  and 
Bhayr,  shortness  of  breath.  As  the  disease  is  seen 
among  African  and  Arab  sailors,  this  is  probable. 
Some  think  it  is  derived  from  a  Cingalese  word 
meaning  weakness,  first  applied  to  a  variety  of 
conditions,  the  result  of  scorbutic,  malarious, 
rheumatic,  and  anaemic  cachexias,  on  the  Malabar 
Coast. 

Geographical  Distribution. — Beriberi  pre- 
vails endemically  in  Ceylon ;  and  in  India,  on  the 
Malabar  Coast,  and  in  the  Northern  Circars, 
between  13°  and  20°  N.  latitude,  extending  in- 
land from  forty  to  sixty  miles.  It  is  known  in 
other  parts  of  India,  probably  occasionally  all 
over  the  peninsula  ;  in  Burmah  and  the  Malayan 
peninsula;  amongst  the  crews  of  ships  trading 
to  ports  in  the  Persian  Gulf,  Red  Sea,  coast  of 
Africa,  Bay  of  Bengal,  Singapore,  Siam,  and  the 
islands  of  the  Indian  Archipelago ;  and  in  the 
Australian  seas.  On  the  West  Coast  and  other 
parts  of  Africa  beriberi  also  occurs,  and  is  known 
as  the  sleeping  sickness.  In  Europe  pernicious 
ancemia  is  possibly  the  same  disease.  Beriberi  is 
also  met  with  in  South  America,  and  probably 
wherever  certain  conditions  of  food,  water,  soil, 
climate,  and  mode  of  life  coexist. 

^Etiology. — All  observation  tends  to  show 
that  beriberi  occurs  where  causes  of  debility 
have  for  some  time  operated,  especially  in  the  cli- 
mates and  localities  previously  mentioned,  such 
as  certain  conditions  of  soil,  air,  and  water; 
exposure  to  groat  alternations  of  temperature, 
especially  when  accompanied  by  wet,  fatigue, 
mental  and  physical  depression ;  food  deficient 
in  quantity  and  quality  or  variety ;  previous  ex- 
hausting diseases  ;  malaria,  and  other  undefined 
atmospheric  and  telluric  influences — all,  in  fact, 
that  tends  to  depress  the  vital  energies,  im- 
poverish the  blood,  and  starve  the  nerve-centres. 
The  symptoms,  it  is  said,  seldom  begin  to  appear 
within  ten  months  or  a  year  after  first  exposure 
to  these  causes.  Beriberi  has  been  ascribed  by 
Ranking  to  disease  of  the  kidney,  but  there  is  no 
evidence  to  prove  that  it  is  due  to  this  cause,  or 
indepd  to  structural  changes  of  any  of  the  vis- 
cera. Morohead  refers  it  rather  to  a  scorbutic 
origin,  and  in  some  respects  it  does  resemble 
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scurvy ;  it  may  probably,  also,  be  a  consequence 
of  tho  cachexia  that  so  often  results  from  long 
residence  in  a  malarious  climate,  especially  when 
that  has  been  accompanied  by  exposure,  pri- 
vation, and  excessive  exhaustion  of  the  vital 
powers.  In  such,  the  most  complete  anaemia, 
with  debility,  may  occur,  independently  of  the 
existence  of  organic  visceral  disease,  though 
naturally  they  will  be  intensified  where  such 
disease  is  present. 

Anatomical  Characters. — Serous  fluid  is 
effused  generally  — in  the  areolar  tissue,  in  the 
lungs,  brain,  heart,  and  abdominal  viscera.  The 
cavities  are,  like  the  tissues,  soaked  with  watery 
effusion.  The  tissues  are  soft  and  degenerate. 
Muscular  fibre  is  fatty,  especially  that  of  the 
heart,  which  is  often  enlarged  and  dilated.  The 
kidneys  are  enlarged,  anaemic,  and  softened. 

Pathology. — The  recent  discovery  by  Mr.  T. 
Lewis  in  India,  of  the  embryo  of  a  nematode  worm 
in  the  blood  of  persons  suffering  from  chyluria 
(see  Chylttria),  lymphorrhcea,  and  elephantiasis, 
of  which  diseases  it  appears  to  be  to  some  extent 
the  cause,  suggests  inquiry  whether  a  similar 
haematozoon  may  not  also  be  in  some  way  con- 
cerned in  inducing  beriberi.  Fonsagrives  and 
Leroy  de  Mericourt  describe  beriberi  as  general 
dropsy  with  a  rapid  course,  no  albuminuria,  and 
weakness  and  loss  of  sensibility  in  the  lower 
limbs.  Dropsy  commences  as  anasarca,  and 
extends  to  the  serous  cavities.  Though  hepatic, 
splenic,  or  renal  complications  may  exist,  and 
intensify  the  severity  and  hasten  the  progress 
of  the  general  symptoms,  they  are  not  essen- 
tial concomitants  of  the  disease,  but  appear 
to  originate  in  a  spanaemic  state  of  the  blood, 
and  to  be  kept  up  by  its  progressive  imperfect 
elaboration.  The  resulting  partial  starvation  of 
the  cerebro-spinal  nerve-centres,  and  the  serous 
effusion  into  and  amongst  them,  sufficiently 
account  for  the  paralysis  which,  in  severe  eases, 
characterises  this  disease. 

Symptoms. — Beriberi  presents  itself  under  a 
chronic  and  an  acute  aspect ;  rarely,  it  is  said, 
ever  occurring  in  either  form,  until  after  an  ex- 
posure of  some  months  to  the  exciting  causes. 
The  general  symptoms  may  be  said  to  be  those 
of  anaemia  and  anasarca.  (Edema  pervades  the 
limbs  and  body  generally,  accompanied  with 
numbness,  pain,  heaviness,  and  loss  of  power, 
amounting  in  some  cases  to  paralysis.  Along  with 
these  symptoms  there  occur  prsecordial  anxiety, 
dyspnoea,  irregularity  and  palpitation  of  the 
heart,  pain  at  the  ensiform  cartilage,  anaemic 
murmurs,  debility,  and  a  small  quick  pulse,  which 
at  the  outset  may  be  rather  hard  and  full,  ac- 
companied by  dryness  and  heat  of  skin.  The 
appotite  is  at  first  not  impaired.  Later  there  is 
coldness  of  tho  extremities ;  torpor  of  the  bowels; 
scanty,  high-coloured  urine,  of  sp.  gr.  1020  to 
1010,  but  no  albuminuria  as  a  rule.  According 
to  Horton  and  others,  excessive  drowsiness  and 
stupor  attend  some  stages  of  certain  cases  of  the 
disease ;  also  pale,  flabby  tongue  and  blanched 
mucous  membranes  ;  occasionally  haemorrhage 
from  the  3tomach  and  bowels ;  with  petechial 
eruptions ;  an  anxious  look ;  a  puffy,  swollen, 
and  sometimes  livid  face;  and  a  peculiar 
tottering  gait.  Death  results  rapidly  in  some 
of  the  acute  cases,  with  symptoms  of  effusion 


BERIBERI.  106 

into  the  thoracic  and  abdominal  cavitios,  or  with- 
in the  skull,  by  exhaustion,  syncope,  or  the  for- 
mation of  coagula,  either  in  the  systemic  or  in 
the  pulmonic  circulation.  Beriberi  frequently 
assumes  a  alight  and  modified  form,  indicated 
by  anaemia,  numbness,  and  a  certain  amount  of 
pain  in  the  limbs  ;  an  anxious  expression  ;  dis- 
ordered bowels  ;  scanty  urine  ;  cold  skin  ;  a  low, 
feeble,  and  irregular  pulse  ;  praecordial  pain  or 
uneasiness,  with  palpitation  ;  nervous  depression; 
an  unsteady,  almost  tottering  gait ;  and  a  puffy 
face  and  neck.  Dr.  Paul  says  :  '  I  have  met  with 
a  numerous  class  of  cases  that  are  not  so  serious 
(as  the  acute)  or  so  often  fatal,  where  the  chief 
symptom  complained  of  was  burning  of  the  feet.' 
Malcolmson  describes  this  remarkable  condition 
in  connection  with  beriberi,  to  which,  he  says,  it 
is  allied — it  is  found  to  affect  the  soles  and 
calves  of  the  legs,  the  back,  and  occasionally  the 
muscles  of  the  legs.'  It  occurs  in  recent  and 
slight  examples  of  beriberi,  and  was  first  observed 
in  the  troops  after  the  first  Burmese  war — some- 
times in  men  who  had  not  had  beriberi ;  on  the 
whole,  Malcolmson  thinks  it  is  neither  rheuma- 
tism nor  beriberi,  and  may  accompany  or  follow 
other  diseases,  as  an  indication  of  nervous  de- 
bility. 

In  the  acute  forms  of  beriberi  the  symptoms 
are  very  severe  and  often  rapid ;  and  the  mor- 
tality would  indicate  it  to  be  second  only  to 
cholera  in  fatality.  The  chief  symptoms  are  : — 
Rapid  general  anaemia  and  dropsy  of  the  cavities ; 
scanty,  almost  suppressed  urine  ;  constipation  ; 
weak,  irregular  pulse  ;  intense  praecordial  pain ; 
hurried,  irregular,  and  painful  breathing; 
occasional  vomiting — sometimes  of  blood;  swell- 
ing of  the  limbs,  with  numbness,  pain,  and 
paralysis,  preceded  by  a  feeble,  tottering  gait ; 
all  the  symptoms  of  pleuritic  and  pericardial 
effusion;  failing  heart;  and  death  either  from 
syncope,  or  perhaps  almost  suddenly  from  em- 
bolism— in  the  most  acute  cases  within  a  few 
days.  In  this  acute  form  the  affection  is  very 
fatal,  but  in  the  milder  and  more  chronic  form 
recovery  is  frequent.  Acute  cases  often  super- 
vene in  those  who  have  suffered  from  the  milder 
disease,  or  in  those  who  are  exhausted  and  anae- 
mic from  other  causes. 

Treatment. — Attention  to  diet,  suitable 
clothing,  and  protection  against  vicissitudes  of 
temperature,  wet,  and  cold,  are  the  best  pre- 
ventive measures.  Bad  hygiene  and  exhausting 
habits  of  life  tend  to  pmmote  the  development 
of  the  constitutional  condition  in  which  the 
disease  commences. 

When  beriberi  is  established  these  precautions 
are  still  necessary,  and  attention  must  be  paid 
to  the  symptoms  as  they  occur.  Diuretics  and 
diaphoretics  relieve  the  oedema  and  dropsical 
effusions.  Tonics  and  stimulants  give  vigour 
to  the  weakened  muscular  fibre ;  while  appro- 
priate remedies  and  diet  may  improve  the  con- 
dition of  the  blood. 

Acetate  of  potash,  digitalis,  and  squill,  and 
occasionally  calomel,  are  said  to  favour  the  re- 
moval of  the  fluid.  It  is  needless  to  say  that 
the  physiological  action  of  mercury  is  to  be 
avoided.  Salines,  hot-air  baths,  diaphoretics, 
and  turpentine  may  at  various  stages  be  found 
useful.  The  object  being  to  remove  the  fluid  and 
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strengthen  muscular  fibre,  quinine,  iron,  find 
other  tonics  are  an  important  element  in  the 
treatment.  No  remedies,  however,  will  bo  of 
much  avail  unless  the  patient  be  placed  in 
favourable  hygionic  conditions.  Malcolmson 
speaks  highly  of  two  remedies — treak  farook, 
and  oleum  nigrum,  which  are  considered  to  be 
very  effective  in  the  treatment  of  the  disease, 
especially  in  relieving  the  dyspnoea  and  oedema, 
which  proved  very  fatal  until  these  drugs  were 
introduced.  The  composition  of  the  treak  is  appa- 
rently generally  unknown — it  seems  to  be  diuretic 
and  stimulating,  and  probably  not  aperient 
unless  combined  with  rhubarb,  in  doses  of  four 
to  fifteen  grains.  The  olmm  nigrum  is  a  stimu- 
lant and  diaphoretic,  given  thrice  daily,  and 
has  been  found  by  Indian  physicians  to  be 
very  beneficial  in  some  cases  of  beriberi.  Dr. 
Aitken  says  that  turpentine  is  a  useful  remedy. 
Ergotin,  iron,  and  belladonna  with  zinc  in  the 
form  of  pill,  accompanied  with  sea-bathing,  were 
useful  in  this  disease,  as  seen  at  Bahia.  Nux 
vomica  has  often  been  found  serviceable  in  cer- 
tain cases,  as  might  be  expected,  and  opium  may 
be  needed  to  allay  pain  and  irritability.  Hepatic 
and  splenic  complications  need  their  appropriate 
remedies.  Obviously  the  chief  indications  are  to 
promote  removal  of  the  oedema  ;  to  regulate  the 
functions  of  the  abdominal  viscera ;  to  increase  the 
action  of  the  skin  ;  and  to  give  tone  and  vigour  to 
the  muscular  fibre.  By  such  measures  can  we 
alone  hope  to  deal  successfully  with  this  profound 
form  of  cachexia.  Joseph  Father. 

BIARRITZ  in  France,  on  the  Bay  of 
Biscay.  A  fashionable  sea-side  resort.  The 
climate  is  considered  to  be  bracing.  See  Climate, 
Treatment  of  Disease  by. 

BILE,  Disorders  of. — Disorders  of  the  bile 
held  a  large  place  in  the  medicine  of  antiquity, 
with  the  exception  of  the  theories  of  Van  Helmont 
and  Paracelsus  ;  the  latter  looking  upon  the  bile 
as  the  balsam  of  life,  and  therefore  incapable  of 
begetting  disease ;  the  former  regarding  it  as  a 
mere  excrementitial  fluid,  and  therefore  equally 
incapable  of  begetting  disease.  Disorders  of  the 
bile  have,  nevertheless,  held  their  own  quite 
into  our  time.  It  is  common  enough  to  hear 
persons  speak  of  a  '  bilious  attack,'  or  '  being 
troubled  with  the  bile,' expressions  the  survivals 
of  the  humoral  pathology.  The  liver  was  for- 
merly credited  with  most  of  the  dyspeptic  dis- 
orders of  the  stomach.  As  Sir  Thomas  Watson 
says,  it  is  an  organ  often  blamed  most  gratui- 
tously and  unjustly,  but  no  educated  or  scientific 
physician  would  now  think  of  attributing  a  gas- 
tric catarrh,  or  constipation,  to  an  '  attack  of  the 
bile,'  or  to  a  '  sluggish  liver.' 

Physicians  have  arranged  disorders  affecting 
the  bile  under  three  heads — (1)  diminished  secre- 
tion of  bile  ;  (2)  increased  secretion  of  bile  ;  and 
(3)  secretion  of  morbid  or  altered  bile.  This  divi- 
sion may  very  well  he  accepted  as  a  convenient 
basis  for  the  further  discussion  of  biliary  disor- 
ders, but  it  is  nothing  more  than  an  hypothesis. 
It  is  likely  enough  that  the  bile,  in  certain  dis- 
eases, changes  its  character  as  regards  both  its 
amount  and  constituent  parts:  but  it  cannot  be 
donied  that  the  means  by  which  physicians  are 
able  to  ascertain  these  changes  can  scarcely  be 


said  to  exist  in  ordinary  cases.  A  common  saying 
is  that  the  patient  must  be  making  plenty  of 
bile  because  the  stools  are  high  in  colour.  No 
reasoning  can  be  more  fallacious.  The  colour  of 
the  stools  may  be  high  if  the  faeces  be  quickly 
swept  through  the  intestinal  canal,  because  there 
has  been  no  time  for  the  bile-pigment  to  be 
absorbed  into  the  blood.  Or  the  faeces  may  be 
pale  if  they  lie  long  in  the  bowel  and  the  coloured 
matter  absorbed.  So  that  the  colour  of  the 
stools  is  no  sure  sign  of  the  poverty  or  abun- 
dance of  the  secretion  of  bile.  In  cases  of  pale- 
coloured  fasces  purgatives  often  do  good,  not 
because  they  have  any  special  tendency  to  in- 
crease the  flow  of  bile,  but  because  they  hurry 
the  faeces  out  of  the  intestine,  and  thus  give  no 
time  for  the  absorption  of  the  bile,  which,  if  it 
lay  long  in  the  bowel,  would  be  absorbed,  carried 
to  the  liver,  and  again  excreted  into  the  gall- 
ducts — the  vicious  circle  of  Scbiff. 

Nor  is  the  analysis  of  the  bile  found  after  death 
in  the  gall-bladder  of  much  value.  Frerichs 
announced  the  presence  of  albumen  in  the  bile 
in  cases  of  congestion  of  the  liver ;  but  it  is  now 
generally  thought  that  this  appearance  is  due 
solely  to  a  ■post-mortem  transudation.  Ritter 
also  has  described  a  colourless  bile  in  which  all 
the  constituents  of  bile  are  present  except  the  pig- 
ments. Most  of  his  analyses  were  made  on  bile 
taken  from  the  gall-bladder  after  death  ;  but  if 
the  cystic  duct  be  obstructed  for  any  time,  it  is 
well  known  that  the  bile  contained  in  the  gall- 
bladder may  become  colourless  without  any  real 
secretion  of  colourless  bile  having  taken  place  in 
the  first  instance.  It  is  impossible  to  be  certain 
that  the  changes,  which  are  found  in  the  bile 
taken  from  the  gall-bladder  after  death,  have 
taken  place  during  life. 

The  only  source  of  what  may  be  called  know- 
ledge of  the  disorders  of  the  bile  is  observation 
of  men  or  animals  in  whom  biliary  fistulse  have 
been  formed  either  by  disease  or  by  art.  Unfor- 
tunately, the  majority  of  such  observations  have 
been  physiological  or  pharmacological ;  and  but 
few  are  recorded  of  the  changes  which  the  bile 
undergoes  in  disease.  Altogether  contradictory 
experiments  are  recorded  of  the  influence  of  the 
nerves  and  of  the  diabetic  puncture  of  the  fourth 
ventricle  upon  the  secretion  of  bile.  It  is  an 
admirable  field  for  further  research,  but  it  will 
be  seen  that  our  present  knowledge  very  closely 
approaches  to  complete  ignorance. 

It  is  disputed  still  whether  the  presence  of  bile 
in  the  stomach  puts  an  end  to  the  process  of 
digestion.  By  many  it  is  thought  that  the  bile- 
acids  throw  down  the  albumen  of  the  food,  and 
with  the  albumen  the  pepsin.  It  is  well  known 
that  in  some  disorders  there  is  an  inverted  action 
of  the  duodenum,  and  bile  is  poured  into  the 
stomach,  as  in  long-continued  vomiting,  for 
instance ;  thus  the  dispute  has  a  practical  bear- 
ing. The  best  treatment  of  this  state  would 
seem  to  bo  by  saline  purgatives. 

Bilo  may  also  be  taken  up  into  the  blood,  and 
when  this  occurs,  jaundice  results  {see  Jau>-dicb) 
J.  Wickham  Lego. 

BILHARZIA.  —  This  name  was  given  by 
the  writer  to  a  genus  of  flukes  discovered  by  Dr. 
Bilharz,  of  Cairo,  in  the  portal  system  of  human 
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yiood-vessels,  and  the  worm  was  subsequently 
found  by  the  writer  in  the  portal  rein  of  a  monkey. 
This  trsematode  hfematozoon  was  first  described  as 
a  Distoma,  but  the  species  is  now  more  generally 
known  as  the  Bitharzia  hamatobia.  It  was  ori- 
ginally found  in  the  portal  system,  and  Bilharz, 
Griesingei-.Lautner.and  others  afterwardsshowed 
that  this  parasite  also  infests  the  veins  of  the 
mesentery,  bladder,  and  other  parts,  producing  a 
formidable  disease  which  is  endemic  in  Egypt,  at 
the  Cape,  at  Natal,  and  probably  in  other  parts  of 
the  African  continent,  as  well  as  in  the  Mauritius. 
The  discovery  that  the  endemic  hematuria  of  the 
Cape  of  Good  Hope  is  occasioned  by  the  presence 
of  Bilharzia,  is  due  to  Dr.  John  Harley,  who  de- 
tected the  ova  in  the  urine  of  a  patient  who  had 
previously  resided  in  Southern  Africa.  Dr.  Har- 
ley's  impression  that  he  had  to  deal  with  a  new 
species  of  Bilharzia  has  not  gained  general 
acceptance,  but  he  furnished  proof  of  the  wide 
geographical  distribution  of  this  parasite,  and 
he  also  added  largely  to  our  knowledge  of  its 
ravages. 

Description. — This  parasite,  unlike  nearly  all 
the  other  known  species  of  fluke,  has  the  sexes 
separate,  the  females  being  comparatively  slen- 
der worms,  resembling  filariform  nematoids. 
During  copulation  the  female  is  lodged  in  a  long 
slit-like  groove,  or  gynoecophoric  canal,  with 
which  the  abdomen  of  the  male  is  furnished. 


Fio.  2.  —  Bilharzia  hcema-  Fig.  3.— Ovum  of  Bil- 

lobia,  male   and  female  harzia  hcematobia 

sexually  combined.  Mag-  with  contained  em- 

nifled.      After  KUchen-  bryo  and  free  sar- 

meister.  code-granules  :  x  234 

diameters.  Original. 

The  eggs,  measuring  from  jig"  to  jig"  in  length, 
are  peculiar,  being  either  sharply  pointed  at  one 
end,  or  furnished  with  a  projecting  spine,  placed 
at  a  little  distance  from  the  hinder  pole.  This 
spine  gives  a  point  of  resistance  to  the  egg 
during  the  struggles  of  the  embryo  to  effect  its 
escape.  Those  who  are  interested  in  the  organi- 
zation of  the  ciliatod  embryos,  and  in  the  re- 
markable behaviour  of  the  larvae  during  their 
earliest  stages  of  growth,  will  find  the  subject 
fully  discussed  in  the  writer's  paper  'On  the 
development  of  B.  fuematobia,'  together  with 
remarks  on  the  ova  of  another  urinary  parasite, 
occurring  in  a  case  of  haematuria  from  Natal, 
Brit.  Med.  -hum.,  1372. 

Treatment. — The  writer  has  pointed  to  the 
danger  of  treating  cases  of  Bilharzia  as  if  they 
were  eompaniblo  to  ordinary  helminthiases.  It  is 
neither  desirable  to  employ  active  drugs  for  the 
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expulsion  of  the  parasite  and  its  eggs  from  the 
bladder,  nor  is  it  prudent  to  attempt  the  employ- 
ment of  vermicides  with  the  view  of  destroying 
the  worms.  As  in  Trichinosis,  so  in  the  Bilhar- 
zia disease,  it  is  essential  to  support  the  sys- 
tem. Thus  tonics,  cold  bathing,  and  a  highly 
nourishing  diet,  combined  with  the  bicarbonate  of 
potash  and  infusion  of  buchu,  constitute  our  best 
resources  when  dealing  with  cases  of  endemic 
hsematuria.  The  pathological  facts  clearly 
show  that  in  order  to  effect  a  cure  we  must 
imitate  nature  herself  as  closely  as  we  can.  We 
must  seek  to  erect  artificial  barriers,  and  thus 
check  the  haemorrhage  as  much  as  possible.  For 
this  purpose  the  writer  has  found  the  astringent 
properties  of  Arctostaphylos  uva  ursi  eminently 
serviceable ;  small  quantities  of  hyoscyamus  being 
usefully  combined.  Dr.  Harley  advises  'a  perse- 
vering use  of  belladonna  and  henbane,'  under  the 
impression  that  treatment  with  these  drugs  '  will 
retard  the  development  of  the  parasite,  even  if 
they  do  not  effect  its  destruction.'  The  writer 
entirely  disagrees  in  this  view  of  the  case,  and 
he  also  objects  to  the  employment  of  medicated 
injections.  He  thinks  that  the  employment  of  diu- 
retics is  likewise  clearly  contra-indicated.  Every- 
thing that  will  contribute  towards  allaying  the 
vesical  irritation,  is  certain  to  assist  the  natural 
process  of  cure  ;  and,  in  this  view,  the  adminis- 
tration of  buchu-infusion,  the  enforcing  of  a 
liberal  diet,  and  the  taking  of  gentle  exercise, 
will  be  found  amongst  the  most  important  cura- 
tive aids.  In  bad  cases  a  thorough  cure  is  not 
likely  to  be  completed  until  after  the  lapse  of 
several  years.  Prophylactically  it  is  essential 
to  remove  patients  from  the  localities  in  which 
there  is  every  reason  to  believe  they  have  con- 
tracted the  disease.  In  view,  also,  of  preventing 
infection  on  the  part  of  others,  it  is  necessary 
that  the  water  employed  for  domestic  purposes 
throughout  the  infected  districts,  be  rendered 
thoroughly  pure  by  efficient  filtration.  For  fur- 
ther particulars  the  reader  is  recommended  to 
consult  the  general  works  of  Kiichenmeister 
and  Leuckart ;  the  writer's  introductory  treatise 
on  Entozoa  (p.  197  et  seq.) ;  Dr.  Harley's  three 
separate  memoirs  (in  the  Transactions  of  the 
Royal  Med.  and  Chir.  Soo.,  1864,  &c.) ;  and 
also  especially  the  recent  memoir  by  Dr.  Sonsino, 
entitled  '  Researches  concerning  Bilharzia  ktsma 
tobia  in  relation  to  the  endemic  hsematuria  of 
Egypt,  with  a  note  on  a  nematoid  found  in 
human  blood '  (Rend,  della  R.  Accad.  delle  Scienze, 
cfc.,  1874).    See  also  H.s:matozoa. 

T.  S.  COIIBOLD. 

BILIARY  CALCULUS.  See  Gaia-stonbs. 

BILIABY  FISTULA.-— There  are  two 
kinds  of  biliary  fistula : — one,  in  which  a  commu- 
nication exists  between  the  gall-bladder  and  the 
surface  of  the  body ;  the  other,  in  which  there  is 
a  communication  between  the  gall-bladder  and 
other  intornal  organs.  Neither  kind  is  common, 
but  the  first  is  less  raro  than  the  other. 

In  the  first  variety  a  tumour  forms,  sometimos 
in  tho  place  of  the  gall-bladder,  at  other  times  near 
the  umbilicus,  in  the  linea  alba  or  to  the  leftof  this 
line,  or  in  the  groin.  The  tumour,  if  opened  spon- 
taneously or  by  tho  surgeon,  discharges  a  quantity 
of  pns,  bile,  and  gall-stones.    If  the  cystic  duot 
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be  obliterated,  no  bile  need  escape.  A  suppura- 
tion of  the  gall-bladder,  caused  by  the  presence 
of  gall-stonos,  is  the  common  cause  of  those 
fistulse.  Tho  prognosis  is  good.  The  diagnosis, 
before  the  tumour  opens,  is  vory  difficult.  In  a 
case  which  came  under  the  writer's  notice,  it  was 
mistaken  for  an  abscess  of  tho  liver. 

In  the  second  kind  of  biliary  fistula,  the  gall- 
bladder may  communicate  with  tho  duodenum 
or  colon  ;  with  an  abscess  of  tho  liver ;  with  the 
portal  or  other  abdominal  vein,  though  it  must 
be  owned  that  cases  of  this  kind  seem  somewhat 
dubious ;  or  with  the  urinary  bladder,  or  at  least 
with  some  part  of  the  urinary  tract.  Gall-stones 
are  in  nearly  every  case  the  cause  of  the  fistulous 
opening.  J.  Wickham  Legg. 

BILIOUS. — This  term  is  used  with  much 
vagueness,  and  in  popular  language  is  often  em- 
ployed very  incorrectly,  though  the  idea  is  to 
associate  it  with  conditions  in  which  an  excessive 
formation  of  bile  is  supposed  to  occur.  The 
chief  uses  of  the  word  are  as  follows  : — In  the 
first  place  it  is  employed  to  designate  a  peculiar 
temperament — the  bilious  temperament.  Again, 
individuals  are  often  said  to  be  bilious  when 
they  present  a  sallow  or  more  or  less  yellowish 
tint  of  skin,  but  especially  if  they  are  distinctly 
jaundiced.  Bilious  vomiting  and  diarrhoea  signify 
respectively  the  discharge  of  a  quantity  of  bile, 
mixed  with  vomited  matters  or  with  loose  stools. 
Certain  febrile  diseases,  attended  with  yellow- 
ness of  the  skin,  are  sometimes  designated  bilious 
fever,  and  under  like  circumstances  pneumonia 
has  been  described  as  bilious  pneumonia.  Lastly, 
one  of  the  most  frequent  applications  of  the 
term  is  to  certain  so-called  bilious  attacks  or 
biliousness,  which,  however,  are  commonly  merely 
attacks  of  acute  dyspepsia  or  migraine.  The 
most  prominent  symptoms  of  a  supposed  bilious 
attack  are  anorexia,  furred  tongue,  a  bitter 
taste,  sickness,  constipation,  and  headache,  with 
a  feeling  of  marked  depression  and  general 
malaise.  Such  attacks  are  most  effectually  pre- 
vented by  careful  regulation  of  diet,  and  the 
avoidance  of  exposure  to  cold,  fatigue,  and  undue 
mental  exertion  or  anxiety  ;  when  they  come  on, 
abstinence  from  food  is  desirable,  with  rest  in 
the  recumbent  posture,  and  perfect  quiet.  Altera- 
tive aperients  and  saline  effervescents  may  be 
given,  alcoholic  stimulants  being  avoided  as  far 
as  possible.  Fkedebick  T.  Roberts. 

BILIOUS  TEMPERAMENT.  -See  Tem- 
perament. 

BITTER  ALMONDS,  Poisoning  by. 
See  Petjssic  Acid,  Poisoning  by. 

BLACK  VOMIT. — Vcmited  matters  may 
be  more  or  less  black  in  different  diseases,  but 
the  peculiar  black  vomit  is  that  which  occurs  in 
yellow  fever  (see  Yellow  Feveb). — The  rejected 
matters  are  acid  in  reaction,  and  a  sediment 
is  deposited  of  coagulated  albumen  and  dis- 
integrated blood-corpuscles.  Ammonia  is  also 
present.  The  black  colour  of  the  vomit  has  been 
attributed  by  some  writers  to  altered  bile,  but 
there  can  be  no  doubt  that  it  is  due  to  its  ud- 
mixture  with  blood  which  has  undergone  certain 
changes. 

BLADDER,  Diseases  of.— The  bladder  may 
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be  the  seatof  the  following  morbid  conditions: — 
Inflammation,  acute  or  chronic;  Abscess;  Neu- 
ralgia ;  Atrophy  or  Hypertrophy ;  Mechanical 
Distension,  with  chronic  engorgement  and  reten- 
tion of  urine,  commonly,  but  erroneously,  termed 
'  Paralysis ';  Sacculation  ;  Displacements,  such  as 
hernia  in  the  male,  or,  very  rarely,  inversion  and 
protrusion  in  the  female ;  Tumours  or  Growths, 
including  fibrous,  villous,  or  vascular  growths ; 
Epithelioma  and  Carcinoma;  Tubercular  Dis- 
ease ;  Ulceration,  either  simple  or  malignant ;  and 
Vesico-vaginal  or  Vesicointestinal  fistula.  The 
bladder  may  also  be  the  subject  of  true  paralysis, 
partial  or  complete,  as  the  result  of  injury  to  the 
brain  or  spinal  cord,  or  following  disease  of 
those  organs. 

Only  a  brief  statement  respecting  the  most  im- 
portant of  this  class  of  affections  need  be  pre- 
sented here,  in  order  to  facilitate  an  acquaintance 
with  their  diagnosis,  since  the  treatment  of  almost 
all  of  them  belongs  to  the  province  of  the  surgeon, 
and  so  far  only  as  it  consists  of  medicinal  reme- 
dies will  the  subject  be  considered. 

1.  Acute  Inflammation — Acute  Cystitis. 
— The  mucous  lining  of  the  bladder  is  the  pari 
affected  by  inflammation — and  although  after 
long  and  severe  attacks  some  morbid  action  oc- 
curs by  extension  to  the  muscular  coat,  or  even 
to  the  peritoneal  covering,  these  structures  are 
very  rarely  affected.  An  acute  inflammation 
of  a  very  severe  kind  occurs  from  injuries; 
from  the  presence  of  instruments,  foreign  bodies, 
or  calculi ;  and  from  unrelieved  retention  of 
urine.  A  less  severe,  somewhat  evanescent, 
but  very  painful  form  of  cystitis  arises  from 
irritants  taken  internally,  as  cantharides.  A 
still  less  severe,  but  often  troublesome  form 
originates  by  extension  from  gonorrhoea. 

In  the  first  class  of  cases  there  are  not  only 
severe  local  symptoms  referable  to  the  bladder, 
but  the  general  system  may  be  gravely  affected. 

In  the  second  class,  of  which  cantharides- 
poisoning  is  the  type,  the  phenomena  of  very 
frequent,  painful,  and  spasmodic  attempts  to 
eject  small  quantities  of  urine  which  is  often 
bloody,  occur  within  a  very  short  time  after 
absorption  of  the  poison.  A  common  blister  is 
said  to  produce  the  affection  in  some  persons. 
In  two  cases — the  only  two  the  writer  has  seen 
— it  has  followed  the  application  of  a  blister  to 
a  surface  already  partially  denuded  of  the  scarf 
skin.  In  one  of  those  a  blister  was  applied 
to  a  knee  which  had  been  frequently  painted 
with  tincture  of  iodine,  and  was  still  slightly 
sore.  In  three  hours  after  the  application  the 
patient  was  attacked  with  exceedingly  painful 
efforts  to  micturate,  which  were  at  times  intense. 
The  attack  lasted  six  hours,  gradually  diminish- 
ing in  force,  and  leaving  no  ill-effects  behind. 
In  less  than  twenty- four  hours  no  trace  of  the 
symptoms  remained. 

In  the  third  form  of  cystitis,  which  is  the  most 
common,  and  of  which  that  arising  by  extension 
from  gonorrhoea  may  be  taken  as  the  type,  the 
usual  symptoms  are  undue  frequency  of  mictu- 
rition ;  a  necessity  to  perform  the  act  imme- 
diately the  want  has  declared  itself,  a  condition 
conveniently  expressed  by  the  single  word 
'  urgency ; '  a  desire  to  pass  more,  accompanied 
by  pain,  when  all  the  urine  has  been  voided ;  and 
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some  dull  aching  over  the  pubes ;  together  -with 
a  general  febrile  stato  of  the  system,  often  very 
slight,  but  corresponding  for  the  most  part  with 
the  degree  of  local  inflammation.  The  urine 
itself  is  cloudy,  and  deposits  some  light  mucus 
on  standing,  but  is  not  otherwise  apparently 
altered.  Under  the  microscope  abundance  of 
epithelium  is  visible,  as  well  as  some  pus-cells, 
and  if  the  affection  is  severe,  a  few  blood-cor- 
puscles are  also  present.  It  may  be  remarked 
here  that  the  presence  of  a  few  pus-cells  in  the 
urine,  a  fact  to  which  so  many  practitioners 
attribute  considerable  importance,  by  no  means 
necessarily  deserves  to  be  so  regarded.  The 
very  slightest  attack  either  of  this  or  of  the  pre- 
ceding form  of  cystitis  is  certain  to  be  attended 
by  the  formation  of  some  quantity,  however 
small,  of  fully-developed  pus-cells. 

Very  rarely  a  false  membrane  may  be  produced 
on  the  surface  of  the  mucous  membrane  of  the 
bladder,  and  may  be  thrown  off  almost  entire, 
leading  to  the  belief  that  the  inner  coat  has  itself 
been  exfoliated.  In  women  this  membrane  has 
been  voided  per  urethram  in  a  condition  for  ex- 
amination ;  in  men  this  cannot  occur,  because 
the  urethra  is  too  small  to  admit  of  it.  Now 
and  then  examples  of  the  former  have  been 
shown  at  the  Pathological  Society  of  London  ; 
and  one  of  the  latter  may  be  seen,  discovered  by 
operation,  in  the  museum  of  the  Royal  College  of 
Surgeons  of  London. 

Treatment. — In  the  first  form  of  cystitis, 
the  removal  of  the  exciting  cause,  if  possible, 
is  the  chief  indication. 

The  treatment  of  the  second  form  should  consist 
of  very  hot  bidets  or  hip-baths,  the  former  being 
probably  preferable  as  capable  of  being  used  at 
higher  temperatures  than  the  latter  ;  together 
with  large  doses  of  the  tincture  of  henbane,  say 
a  drachm,  with  10  or  15  drops  of  liquor  opii 
every  two  hours  while  pain  is  severe;  20  minims 
of  liquor  potassse  may  be  given  either  simultane- 
ously or  alternately,  in  water  or  in  any  bland 
diluent. 

The  treatment  of  a  well-marked  case  of  the 
third  class  consists  in  absolute  rest  in  the  recum- 
bent posture,  mild  diet,  abstinence  from  all  al- 
coholic stimuli,  gentle  laxative  action  of  the 
bowels,  and  the  administration  of  small  doses  of 
alkali.  The  writer  prefers  liquor  potassse  to  all 
others,  frequently  repeated ;  and  this  may  be 
combined  with  henbane,  or,  if  micturition  is  very 
frequent  and  painful,  with  opium  or  morphia, 
or  with  chlorodyne  in  small  doses.  Hot  hip-baths 
or  bidets,  followed  by  hot  linseed-meal  poultices 
or  fomentations,  give  great  relief.  The  patient 
may  drink  freely  of  decoction  of  triticum  repens, 
linseed  tea,  barley  water,  or  similar  demulcents. 
Relief  rapidly  follows,  but  care  is  requisite  to 
avoid  relapse,  which  easily  occurs  if  exercise 
be  taken  too  soon,  if  injections  for  the  gonor- 
rhrea  be  resumed  too  readily,  or  if  alcoholic 
stimulants  are  freely  taken. 

2.  Chronic  Inflammation — Chronic  Cys- 
titis.— Chronic  inflammation  of  the  bladder  is 
separated  from  the  acute  form  by  very  distinct 
characters.  It  is  mostly  the  result  of  retained  urine 
from  Btricture  or  enlarged  prostate ;  but  it  may 
arise  from  the  presence  of  calculi,  or  of  growths 
tn  the  bladder  ;  from  ovor-distension,  or  atony  of 
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its  coats  ;  from  paralysis  after  injury  or  disease 
affecting  a  nervous  centre;  from  disease  of  neigh- 
bouring organs ;  and  sometimes  from  altered 
urine  :  it  is  also  met  with  in  certain  affections  of 
the  kidney.  Sometimes  this  condition  is  marked 
by  the  presence  of  a  large  quantity  of  viscous 
mucus,  often  called  '  catarrh ' ;  but  more  com- 
monly this  symptom  is  absent,  and  the  urine 
contains  merely  ordinary  mucus  or  muco-pus, 
rendering  the  secretion  more  or  less  cloudy  and 
opaque.  Perhaps  there  are  some  cases  in  which 
the  inflammation  is  mainly  due  to  the  presence 
of  gout. 

Symptoms. — The  symptoms  of  chronic  cystitis 
are  increased  frequency  of  micturition  and  pain, 
but  the  latter  is  by  no  means  necessarily  present. 
The  urine  is  always  cloudy,  and  contains  some 
pus-cells.  There  is  often,  but  not  always,  some 
suprapubic  uneasiness.  The  general  health  does 
not  suffer  unless  the  affection  is  prolonged  or 
severe.  If  important  causes,  as  the  presence  of 
stricture,  calculus,  &c,  occasion  the  chronic  cysti- 
tis, their  specific  symptoms  will  predominate.  It  is 
not  common  to  find  chronic  cystitis  as  an  idiopa- 
thic disease,  although  undoubtedly  it  occasionally 
is  so  ;  so  that  the  writer  has  always  regarded  it 
as  a  useful  maxim,  '  When  chronic  cystitis  is 
declared  to  be  idiopathic,  we  may  be  sure  that 
we  have  only  not  yet  discovered  the  real  cause.' 
As  a  general  rule  we  may  be  sure  that  there  is 
inability  to  empty  the  bladder,  or  calculus,  stric- 
ture, or  organic  disease  of  some  kind  in  some 
part  of  the  urinary  tract,  when  the  group  of 
symptoms  are  present  which  we  denote  by  the 
term  '  chronic  cystitis.'  Respecting  the  well- 
known  glairy  mucus,  which  is  deposited  so 
abundantly  from  the  urine  in  some  cases,  in 
elderly  people  almost  invariably,  it  should  be 
said  that  it  appears  only  in  those  whose  urine 
is  abnormally  retained,  through  atony  of  the 
vesical  walls,  or  in  consequence  of  enlarged  pro- 
state, or  as  the  result  of  sacculation  of  the  blad- 
der, and  that  medicine  has  little  or  uo  effect 
upon  it. 

Treatment. — The  regular  and  habitual  use  of 
the  catheter,  and  perhaps  also  injections  into  the 
bladder,  form  the  essential  mechanical  treatment 
of  chronic  cystitis  in  the  cases  just  mentioned. 
In  the  few  cases  in  which  chronic  cystitis  is  pre- 
sent, and  no  organic  cause,  such  as  those  named 
above,  can  be  discovered — and  also  as  adjuncts 
to  mechanical  treatment  when  these  causes  do 
exist — certain  medicinal  agents  are  undoubtedly 
useful :  these  are  buchu,  triticum  repens,  uva 
ursi,  alchemilla  arvensis,  pareira  brava,  and  the 
alkalis  potash  and  soda.  Buchu  is  more  useful 
in  subacute  and  recent  chronic  cystitis  than  in 
cases  already  of  long  duration.  The  patient 
should  take  not  loss  than  ten  ounces  of  the  in- 
fusion daily.  After  this,  in  similar  cases,  the 
decoction  of  triticum  repens,  made  by  boiling  two 
to  four  ounces  of  the  prepared  underground  stem 
in  a  pint  or  a  pint  and  a  half  of  water,  of  which 
six  ounces  should  be  taken  three  or  four  times 
in  the  twenty-four  hours,  is  highly  useful.  For 
more  chronic  cases,  where  the  urine  is  alkaline 
and  deposits  much  mucus,  and  perhaps  the  triple 
phosphates  also,  alchemilla,  uva  ursi,  and  pareira 
brava  may  be  vory  valuable.  The  alchemilla 
is  administered  in  infusion,  one  ounce  of  the 
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herb  in  one  pint  of  boiling  water,  of  which  the 
dose  is  four  to  six  ounces  three  times  daily ; 
the  othors  according  to  the  directions  of  the 
pharmacopoeia.  These  may  be  taken  alone  or 
combined  with  potash,  which  in  moderate  quanti- 
ties diminishes  the  natural  acidity  of  the  urine 
before  it  enters  the  bladder;  the  mucous 
membrano  of  which,  although  accustomed  to 
that  condition  in  health,  is  perhaps  some- 
times, when  inflamed,  irritated  by  urine  of 
even  the  ordinary  acidity.  Whether  this  be  so 
or  not,  there  is  no  doubt  that  alkalis  do  fre- 
quently tranquillise  an  irritable  bladder.  They 
are  ofteu  given  in  the  form  of  Vichy  water, 
Vals  water,  or  that  of  Evian,  all  strong  solu- 
tions of  soda ;  but  on  many  grounds  the  salts  of 
potash  are  preferable.  On  the  other  hand,  the 
mineral  acids  have  been  largely  administered 
in  cases  where  the  urine  is  alkaline  ;  although 
there  is  no  reason  to  believe  that  the  acid  has 
any  direct  action  through  the  kidneys,  or  that 
it  is  eliminated  by  those  organs.  Alkalinity 
of  the  urine  in  chronic  cystitis  is  almost  always 
due  to  inability  of  the  bladder  to  empty  itself,  and 
the  remedy  wanted  is  not  medicine  but  a  cathe- 
ter, at  all  events  to  ascertain  whether  this  be  the 
cause  or  not.  A  very  small  quantity  of  urine 
retained  in  the  bladder,  say  one  or  two  ounces, 
after  every  act  of  micturition,  suffices  in  some 
cases  to  maintain  an  alkaline  and  otherwise  un- 
healthy state  of  the  secretion:  while  it  is  equally 
true  that  some  patients  may  habitually,  and 
during  long  periods  of  time  do  fail  to  empty 
the  bladder,  always  leaving  behind  from  half  a 
pint  to  a  pint,  without  losing  the  acidity  of  the 
urine.  Of  course  other  signs,  and  notably  great 
frequency  of  micturition,  are  present  when  such 
is  the  case. 

3.  Neuralgia. — It  is  impossible  to  deny  that 
the  bladder  may  be,  like  other  parts  of  the 
body,  subject  to  symptoms  which  are  described 
as  neuralgia,  although  the  occurrence  is  an  ex- 
tremely rare  one.  All  the  writer  can  say  is, 
that  he  has  occasionally  met  with  cases  in  which 
he  has  not  boen  able  to  account,  by  the  existence 
of  any  lesion,  for  pain  and  frequency  in  micturi- 
tion, or  for  difficulty  in  performing  that  act,  and 
where  these  symptoms  have  been  more  or  less 
periodic  in  their  appearance.  In  such  instances 
he  has  given  quinine,  and  has  occasionally 
found  great  relief  to  follow  a  few  doses  ;  more 
frequently  this  has  not  been  the  case.  But  now 
and  then  the  value  of  the  drug  has  been  so 
marked  ;is  to  corroborate  a  belief  in  the  existence 
of  vesical  neuralgia.  It  must  be  repeated,  however, 
that  oxamplos  of  such  phenomena  are  extremely 
rare.  The  writer  has  also  employod  arsenic 
on  the  same  ground.  It  is  invariably  necessary 
to  investigate  the  genoral  health,  as  well  as  the 
habits  and  diet  of  the  patient.  This,  perhaps, 
may  be  tho  place  for  stating  that  in  all  chronic 
and  slight,  deviations  from  natural  and  healthy 
function  in  tho  urinary  organs,  it  is  essontially 
necessary  to  inquire  into  the  state  of  tho  diges- 
tive organs,  to  correct  by  diot  and  by  medicine 
when  necessary  any  imporfoct  action  on  thoir 
part,  if  possible  Constipation  alone,  whon 
habitual,  may  produco  considorablo  irritability  of 
tho  bladder,  so  also  may  the  unnecessary  use 
of  purgativos.  A  gontlo,  oasy,  and  daily  action  of 
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the  bowels,  a  healthy  condition  of  the  prisaary 
digestion,  the  absence  of  flatulence  and  distension 
after  food,  should  bo  ensured  as  far  as  possible  in 
all  patients  complaining  of  frequent,  difficult,  or 
uneasy  micturition;  and  many  such  may  be  com- 
pletely cured  of  so-called  urinary  affections  by 
strict  attention  to  these  matters.  The  writer's 
strong  convictions  relative  to  this  fact,  grounded 
on  innumerable  experiences  of  its  value  as  an  aid 
in  practice,  led  him  nearly  twenty  years  ago  to 
ascertain  the  great  value,  for  such  patients,  of 
Friedrichshall  water,  now  so  extensively  used; 
and  more  than  ever  he  insists  on  the  use  of  a  mild 
and  laxative  regimen  and  diet  in  their  manage- 
ment. 

4.  Where  obstruction  to  the  outflow  of  urine 
exists  (stricture  of  the  urethra,  most  forms  of 
enlarged  prostate,   other  tumours,  &c),  the 
muscular  walls  of  the  bladder  become  the  seat  of 
Hypertrophy,  which  is  a  condition  of  compen- 
sation, therefore,  and  not  of  disease  in  or  by 
itself.    But  such  changes  in  the  interlacing  mus- 
cular fibres  existing,  Sacculation  readily  occurs, 
by  protrusion  of  the  lining  membrane  betweeD 
the  bands  so  produced.  On  the  other  hand,  most 
commonly  when  the  prostate  is  hypertrophied, 
the  bladder  becomes  gradually  distended,  its 
coats  become  expanded,  thinned  and  weakened, 
and  a  certain  degree  of  Atrophy  takes  place. 
The  power  of  the  organ  to  expel  urine  is  lost  or 
diminished  ;  and  micturition  being  a  function  of 
simply  mechanical  nature,  the  circumstances  of 
the  case  demand  only  a  mechanical  remedy,  viz. 
the  catheter.  No  medicine  can  restore  power  and 
exercise  of  function  under  these  circumstances. 
But  atrophy  and  loss  of  power  may  occur  from 
complete  or  partial  loss  of  nervous  influence  to 
the  bladder,  as  in  those  who  are  the  subjects  of 
paralytic  states  commencing  in  the  spinal  cord  or 
brain.  When  the  paralytic  state  follows  accident 
causing  iujury  to  a  nervous  centre,  the  nature  of 
the  case  is  obvious  enough.    But  sometimes  the 
onset  and  progress  of  chronic  disease  in  these 
organs  are  very  slow  and  insidious  ;  the  urinary 
troubles,  as  manifested  by  slowness  or  difficulty 
in  passing  urine,  or  by  urine  clouded  through 
inability  of  the  bladder  to  empty  itself,  may  be 
the  earliest  signs  of  the  nervuus  lesion.    On  the 
other  hand,  impaired  gait,  and  other  evidences  of 
central  mischief,  may  be  and  mostly  are  earlier 
phenomena,  the  derangement  in  the  urinary 
function  appearing  at  a  later  stage.    For  such 
patients,  the  habitual  use  of  the  catheter  is  often 
necessary   [always  of  course  when  unable  to 
empty  the  bladder  by  the  natural  efforts]  ;  while 
such  constitutional  treatment  as  is  indicated  by 
the  cerebral  or  cerebro-spinal  lesion  present  will 
comprohend  that  which  the  bladder  demands. 
It  is  therefore  unnecessary  to  alludo  further  to 
that  subject  in  this  article.    The  same  remark 
also  applies  to  those  few  examples  of  Tubercular 
disease  of  tho  urinary  organs,  which  is  always  a 
local  expression  of  a  genoral  constitutional  state 
sufficiently  considered  under  its  proper  head  in 
this  work.  All  other  treatment  of  this  malady  is 
local  and  surgical. 

5.  Relative  to  Tumours,  the  varieties  of  which 
have  already  been  enumerated,  no  medical  treat- 
ment other  than  that  of  chronic  cystitis  is  to  be 
thought  of. 
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With  almost  all  affections  of  the  bladder, 
simple  or  malignaut,  ulcerative  or  associated 
with  fistula,  cystitis  to  some  extont  and  in  some 
form  co-exists.  It  is  this  which  gives  rise  to  the 
presence  of  an  undue  quantity  of  mucus  in  the 
urino  ;  it  is  often  the  source  of  pus,  sometimes  of 
blood  in  small  quantity.  Thus  in  all  the  above- 
mentioned  diseases,  some  degree  of  cystitis  ap- 
pears sooner  or  later.        Henry  Thompson. 

BLADDER-WOBMS. — Entozoa  having 
the  character  of  cysts  or  vesicles,  and  being 
at  the  same  time  more  or  less  transparent.  This 
general  term  embraces  a  variety  of  parasitic 
forms,  such  as  Echinococci,  Ceenuri,  and  Cysti- 
eeroi,  all  of  which  are  the  larvae  of  different 
species  of  tapeworm.  Practically,  it  is  impor- 
ant  to  know  the  origin  of  every  kind  of  human 
bladder-worm,  since  the  adoption  of  appropriate 
hygienic  measures  may  prevent  infection  by  each 
of  the  various  species.  See  Echinococcus,  Cys- 
ticercus,  Hydatids,  Measle,  T^snia,  and 
Tapeworm.  T.  S.  Cobbold. 

BLAIN. — A  blister,  as  in  the  case  of  chil- 
blain. According  to  Mason  Good,  blains  are 
'  orbicular  elevations  of  the  cuticle,  containing 
a  watery  fluid.' 

BLEB. — A  large  vesicle  or  bulla,  containing 
for  the  most  part  a  serous  fluid,  as  in  pemphigus, 
erysipelas,  or  burns  and  scalds.    See  Blister. 

BLENORRHOEA,  BLENOBEHAGIA 
(&\ivva,  phlegm,  and  fiioi,  I  flow  ;  j3AeVea,  phlegm, 
and  prj-yvvfxt,  I  burst  out).  These  terms  are  most 
correctly  used  to  express  excessive  flow  of  mucus 
from  any  mucous  surface.  By  means  of  an  affix, 
the  locality  or  nature  of  the  discharge  is  ex- 
pressed: e.g.,  blenorrhcea  oculi,  nasalis,  urethralis. 
More  commonly,  however,  and  less  accurately, 
blenorrhcea  is  employed  as  synonymous  with 
gonorrhoea  in  the  male  or  female. 

BLEPHARITIS  {$Kt<papov,  an  eyelid).  In- 
flammation of  the  eyelids.  See  Eye  and  its 
Appendages,  Diseases  of. 

BLEPHAROSPASM  {P\4(papoi>,  an  eye- 
lid, and  andcrixa,  a  spasm).  Spasmodic  move- 
ment or  contraction  of  the  eyelids.  See  Eye  and 
its  Appendages,  Diseases  of. 

BLINDNESS. — Loss  of  sight.  See  Amau- 
rosis, and  Vision,  Disorders  of. 

BLISTER. — Synon.:  Bleb;  Bulla;  Fr.Bulle; 
Ger.  Blase. 

Df.finition. — A  vesicle  of  the  skin,  caused  by 
the  separation  of  the  horny  cuticle  from  the  rete 
mucosum  by  the  transudation  of  serous  lymph 
beneath  tlio  former. 

iEnoLOQY. — Blisters  may  be  idiopathic,  as  in 
pemphigus;  or  symptomatic,  as  in  erysipelas. 
They  are  met  with  under  the  influence  of  any 
cause  which  depresses  the  vitality  of  the  integu- 
mejit,  as  in  some  forms  of  prurigo,  in  chilblain, 
and  in  carbuncle;  in  scalds  and  burns  ;  and  as  an 
effect  of  powerful  irritants,  such  as  cantharides 
or  the  aniline  salts. 

Description. — A  blister  ranges  in  size  from 
that  of  a  pea  to  a  turkey's  egg ;  it  is  more  or  less 
convex  according  to  the  amount  of  exudation  ; 
and  conforms  in  colour  with  that  of  its  contents, 
being  sometimes  yollow  or  ambor-colourod  and 
transparent,  liko  serum,  sometimes  opalescent 
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from  the  presence  of  pus,  and  sometimes  red  or 
purple  from  admixture  with  blood.  The  fluid  of 
a  blister,  generally  limpid  and  free,  is  sometimes 
held  in  the  meshes  of  a  delicate  network,  result- 
ing from  the  stretching  of  the  connecting  cells  ol 
the  rete  mucosum  and  horny  epidermis.  This  iu 
peculiarly  the  case  in  blisters  developed  under 
the  influence  of  acute  inflammation,  and  especially 
in  Dermatitis  anilina.  Blisters  may  be  dis- 
persed, or  aggregated,  or  even  single,  as  in  Pem- 
phigus or  Pompholyx  solitarius. 

Treatment. — Blisters  are  essentially  asthenic 
in  their  nature,  and  call  for  corroborant  therapeu> 
tical  treatment.  Locally  they  should  be  punc- 
tured so  as  to  admit  of  the  gradual  escape  ot 
their  contents,  and  then  dusted  over  with  some 
absorbent  powder,  such  as  oxide  of  zinc,  fuller's 
earth,  or  cinchona.  Erasmus  Wilson. 

BLISTERING. — A  therapeutic  measure 
which  consists  in  the  artificial  production  ot 
blisters  on  the  skin.  See  Counter-irbitation. 

BLOOD,  Abstraction  of. — Synon.  :  Bleed- 
ing; Blood-letting.  Fr.  La  Saignie  ;  Ger.  Der 
Aderlass.  —  Definition.  —  The  withdrawal  of 
blood  from  the  body,  either  (a)  from  the  gene- 
ral circulation,  by  arteriotomy  or  phlebotomy 
or  (b)  locally,  by  leeches,  scarifications,  or  wet- 
cupping. 

It  is  to  the  first  two  of  these  methods  of 
abstracting  blood  that  the  term  '  bleeding,' 
or  'blood-letting,'  has  by  common  usage  been 
restricted. 

The  topical  abstraction  of  blood  by  means  of 
leeches,  scarifications,  and  cupping,  though  often 
valuable,  is  of  secondary  importance.  The  pre- 
sent article  will,  therefore,  chiefly  be  devoted  to 
general  bleeding. 

General  Bleeding. — This  art,  practised  for 
centuries  more  or  less  universally,  has  of  late 
years  in  this  country  fallen  into  disfavour.  Much 
discussion  has  been  raised  as  to  the  grounds  for 
so  great  a  difference.  It  has  been  attributed — 
(1)  to  the  type  of  disease  having  undergone  a 
change  ;  (2)  to  mere  fashion  or  caprice;  (3)  to  a 
better  knowledge  of  the  nature  of  disease,  teach- 
ing us  that  its  processes  were  of  a  lowering  or 
depressing  character,  which  were  to  be  overcome, 
not  by  the  abstraction  of  blood,  but  rather  by 
the  use  of  stimulants  and  support.  It  is  highly 
probable  that  several  causes  have  contributed 
to  the  undoubted  change  which  has  taken  place. 
The  year  1830  and  subsequent  years  were 
marked  by  the  epidemic  visitation  of  cholera  and 
of  influenza.  These  diseases  were  characterised 
by  extreme  depression.  If  antiphlogistic  measures 
were  adopted,  they  proved  failures,  and  taught  the 
physician  that  blood-letting  was  not  the  universal 
panacea  it  was  supposed  to  be.  By  degrees  it 
ceased  to  be  practised  as  it  used  to  be.  A  new 
generation  which  knew  not  the  past  has  sprung 
up  ;  and,  as  in  all  reactionary  movements,  the 
practice  has  becomo  at  length  as  limited  as  it  for- 
merly was  universal.  It  is  almost  certain  that 
in  eithor  extreme  there  is  an  evil,  and  that  we 
may  havo  recourse  in  certain  cases  to  abstraction 
of  blood  with  some  degree  of  that  success  which 
formerly  led  to  its  extensive  use,  if  not  its  abuse. 
It  will  be  well  to  consider  the  subject  at  some 
little  length,  and  under  the  following  heads :  
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1.  The  effect  of  moderate  losses  of  blood  on 
the  healthy  economy. 

2.  The  valuo  of  bleeding  as  a  remedy  in  dis- 
ease, together  with  the  indications  for  its  employ- 
ment in  various  affections. 

3.  The  method  of  performing  the  operations 
of  opening  an  artery  — arteriotomy ;  and  opening 
a  vein — phlebotomy. 

1,  Effects. — Wo  have  first,  then,  to  con- 
sider the  effect  of  moderate  losses  of  blood  upon 
the  healthy  economy.  Upon  this  point  we  have 
abundant  evidence,  for  the  custom  of  regularly 
bleeding  healthy  people  had  reached  such  a 
point  during  the  earlier  half  of  this  century  that 
in  country  districts  it  became  a  practice  for 
adults  to  be  bled  as  regularly  as  they  went  to 
market.  No  better  testimony  regardingthe  effects 
of  this  practice  could  be  adduced  than  that  of  Sir 
James  Paget,  who,  when  referring  to  these 
customary  venesections,  says :  '  I  can  regard 
those  as  a  series  of  venesections  fairly  performed 
for  the  determination  of  what  is  the  influence 
of  the  removal  of  blood  up  to  the  point  of 
syncope  upon  a  comparatively  healthy  person. 
I  think  I  can  say  surely  that  not  one  of  these 
persons  suffered  harm.'  To  this  might  be 
added  other  and  abundant  testimony  to  the 
harmlessness  of  venesection  on  the  healthy  eco- 
nomy. 

2.  Indications  and  Uses. — Concluding,  then, 
that  the  abstraction  of  a  limited  quantity  of  blood 
has  no  deleterious  effect  upon  the  healthy  organ- 
ism, we  will  next  set  forth  the  general  indica- 
tions for  the  use  of  bleeding  in  disease,  and 
briefly  refer  to  the  various  affections  in  which  it 
may  most  suitably  be  employed. 

Broadly  stated  it  may  be  said  that  bleeding 
is  indicated  when  there  is  evidence  of  marked 
over-distension  either  of  the  arterial  or  of  the 
venous  system.  Iu  either  case  the  result  will 
be  cardiac  distension — in  the  former  case  of  the 
left,  and  in  the  latter  of  the  right  chambers 
of  the  heart.  In  such  conditions  general  bleed- 
ing restores  the  lost  equilibrium  of  the  vascular 
system,  and  relieves  the  heart  and  the  other 
parts  concerned  in  the  circulation  of  the  blood. 

The  arterial  system  may  be  in  a  state  of  aug- 
mented tension  from  two  causes:  (1)  contrac- 
tion of  the  arteries  (the  smaller  vessels)  them- 
selves with  a  diminished  amount  of  blood  in  the 
arterial  system ;  and  (2)  engorgement  or  dis- 
tension of  the  arteries  from  spasm  of  the  arte- 
rioles :  both  may  be  regarded  as  vaso-constrictive 
neuroses.  In  the  first  case  there  may  be  engorge- 
ment of  the  venous  system  and  embarrassment 
of  the  right  heart,  calling  for  abstraction  of 
blood  by  venesection;  or  visceral  fluxion,  the  skin 
being  pale :  and  in  the  second,  relative  emptiness 
of  the  veins  with  overfulness  of  the  larger 
arteries,  calling  for  blood-letting  by  arteriotomy. 

In  the  former  condition  there  would  be,  in 
bed-side  language,  a  small  hard  or  wiry  pulse, 
and  in  the  latter  a  full  and  hard  or  bounding 
pulse.  In  the  former  the  surface  of  the  body 
may  present  one  of  the  two  following  con- 
ditions: either  tho  skin  is  injected  and,  perhaps, 
dusky,  and  this  appears  to  be  the  case  ordinarily; 
or  it  is  pale  and  cool,  tho  blood  having  receded 
inwards,  chiefly  to  tho  abdominal  viscorn.  The 
second  condition  obtains  ancl  is  woll  soon  in 
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cases  of  ureemic  asthma,  when  the  arterial  sys- 
tem i6  turgid  almost  to  bursting,  while  the 
veins  are  comparatively  empty.  'Hardness  '  of 
the  pulse  is  usually  said  to  be  an  indication  for 
bleeding,  and  in  certain  associations  it  is  so ; 
but  it  is  necessary  to  discriminate  carefully 
between  the  'hardness  '  due  to  '  tension'  of  the 
sound  artery  arising  from  (a)  excessive  con- 
traction (the  small,  hard,  wiry  pulse),  and  (6) 
overfulness  (the  full,  bounding  pulse)  on  the  one 
hand  ;  and  that  due  to  arterial  degeneration  with 
more  or  less  hard  deposit  in  the  walls  of  the 
vessels,  on  the  other.  In  doubtful  cases  inquiry 
should  be  made  into  the  state  of  the  brachial 
artery  at  the  bend  of  the  elbow.  This  can  readily 
be  done  by  flexing  the  limb,  when,  if  calcareous 
degeneration  have  taken  place,  the  vessel  will  be 
thrown  into  serpentine  folds,  visible,  except  in 
fat  people,  to  the  eye,  and  cord-like  and  rigid  to 
the  touch.  The  temporal  artery  is  a  less  safe 
guide,  but  neither  it  nor  an  arcus  senilis  should 
be  overlooked  in  this  connexion.  A  visible  and 
tortuous  pulse  in  a  young  person  may  indicate 
aortic  regurgitant  disease  :  the  age  of  the  patient 
must  therefore  be  taken  into  consideration. 

Dilatation  of  the  arterioles  would  permit  of 
the  rapid  passage  of  arterial  blood  into  the  veins : 
under  such  circumstances,  therefore,  we  should 
expect  the  blood  issuing  from  a  cut  vein  to  pre- 
sent a  more  florid  appearance  than  under  ordinary 
conditions.  Bleeding  here  should  be  undertaken 
with  considerable  circumspection,  and  not  be 
pushed  very  far,  for  collapse  out  of  proportion 
to  the  amount  of  blood  abstracted  might  ensue. 
On  the  other  hand,  when  there  is  spasm  of  the 
arterioles,  and  the  abstraction  of  blood  is  deemed 
advisable,  it  would  be  well  to  resort  to  arterio 
tomy  rather  than  venesection.  The  best  guide 
here  would  be  the  sphygmograph,  but,  as  few 
persons  are  yet  accustomed  to  use  it,  the  full, 
hard,  bounding  pulse  must  be  relied  on  when 
found  in  association  with  corroborative  symptoms. 

Whatever  leads  to  over-engorgement  of  either 
side  of  the  heart  may  render  bleeding  necessary. 
If  the  left  side  of  the  heart  be  over-full,  arterio- 
tomy is  indicated;  if  the  right,  venesection. 
The  object  of  the  withdrawal  of  blood  from 
the  general  circulation  is  the  direct  relief  of 
the  overburdened  heart.  W  hether  the  right  or 
left  chambers  be  taxed  the  immediate  effect  is 
the  same  ;  they  are  over-distended,  and  cannot 
get  a  grip  upon  their  swollen  currents.  It 
is  with  the  embarrassed  heart  as  with  other 
hollow  muscular  organs — the  bladder  and  uterus. 
Over-distension  paralyses  them  by  removing  the 
'  points  d'appui '  essential  for  the  initiation  of 
muscular  contraction  ;  the  energy  may  be  there, 
but  it  cannot  bo  exercised.  It  is  obvious  that  the 
amount  of  blood  which  it  is  necessary  to  with- 
draw, in  order  to  free  the  embarrassed  organ, 
must  vary  considerably  in  different  cases.  But 
it  may  be  safely  laid  down  as  a  rule  that  it  need 
rarely  exceed  a  few  ounces.  Excess  in  this 
respect  is  the  evil  which  formerly  existed. 

On  this  subject  we  may  refer  to  the  eminently 
practical  remarks  of  Sir  Thomas  Watson,  who 
says:  '  I  hold  it,  then,  to  bo  certain,  that  for  some 
special  morbid  conditions,  which  inflammation 
may  or  may  not  accompany,  general  blood-letting, 
and  especially  venesection,  is  a  potent  and  life- 
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preserving  remedy  ;  that  there  are  many  exigen- 
cies for  which  it  is  not  only  safe  to  employ,  but 
unsafe  and  unpardonable  to  withhold  it.' 

He  also  gives  the  following  judicious  ad- 
vice : — 

'  Always  it  is  necessary  to  consider  the  age, 
the  sex,  the  general  temperament  and  condition 
of  the  sick  person,  when  we  are  turning  over  in 
our  minds  the  expediency  of  abstracting  blood. 
The  very  young,  the  old,  the  feeble,  the  cachectic, 
do  not  bear  well  the  loss  of  much  blood.  This 
consideration  is  not  to  deter  you  from  bleeding 
such  persons  topically  when  they  are  attacked 
by  dangerous  inflammation,  but  it  especially 
enforces,  in  regard  to  them,  the  golden  rule  that 
no  more  blood  should  be  abstracted  than  seems 
absolutely  requisite  to  control  the  disease.' 

The  following  are  some  of  the  affections  under 
which  blood-letting  would  seem  to  be  more  or 
less  indicated : — 

Pneumonia. — Blood-letting  in  pneumonia,  as 
in  many  other  inflammations,  is  most  useful  in 
the  early  stages.  It  is  indicated  in  healthy 
patients  suffering  from  uncomplicated  acute 
sthenic  pneumonia,  if  they  happen  to  be  seen 
early  enough.  It  relieves  pain,  abates  fever, 
and  if  it  does  not  arrest  the  disease,  it  certainly 
appears  to  lessen  its  duration.  It  may  also  be 
called  for  when  there  is  severe  pain  and  evidence 
of  cardiac  embarrassment.  It  did  good,  and  will 
still  do  good,  in  cases  of  pneumonia,  attended 
by  embarrassment  of  the  circulation,  and  that 
in  truth  is  the  indication  for  bleeding  in  this 
disease. 

Apoplexy. — The  same  may  be  said  with  re- 
ference to  cerebral  apoplexy.  The  old  belief 
in  the  importance  of  'letting  blood'  in  cases 
of  apoplexy  was,  if  possible,  stronger  than  in 
cases  of  pneumonia.  But  here  again  more  accu- 
rate clinical  and  more  extended  pathological 
knowledge  have  taught  us  to  look  upon  '  apoplexy ' 
very  differently  to  our  forefathers.  Recognising 
the  escape  of  blood  from  the  bursting  of  a  brittle 
artery  as  a  common  cause  of '  apoplectic  fits,'  we 
see  the  futility  of  venesection  when  the  '  stroke ' 
or  '  fit '  is  due  to  a  lesion  of  this  kind.  Nor  will 
bleeding  unstop  an  artery  when  it  is  plugged  by 
an  embolus,  or  carry  nutriment  to  the  region 
thus  bereft  of  vital  fluid.  On  the  other  hand 
we  have  learnt  to  recognise  the  value  of 
bleeding  in  another  class  of  cases  of  so-called 
'apoplexy' — those  which  are  unaccompanied 
by  effusion  of  blood  or  lesion  of  the  nervous 
tissue,  but  depend  on  rapidly  occurring  com- 
pression of  the  nervous  centres  from  sudden 
or  unequal  increase  in  the  volume  of  any  portion 
of  the  cranial  contents  ;  or  in  certain  eclamptic 
cases  from  the  circulation  of  blood  poisoned  by 
uneliminated  urinary  excreta.  In  cases  of  this 
description,  when  tho  right  heart  and  venous 
system  are  engorged,  phlebotomy  acts  well ;  the 
stertor  will  cease,  the  purple  face  resumes  its 
natural  hue,  the  clouded  intelligence  becomes 
clear,  and  the  impending  danger  is  for  the  time 
averted.  This  has  not  cured  the  patient,  how- 
ever, it  has  only  '  obviated  the  tendency  to 
death:'  it  has  saved  tho  pationt's  life,  though 
he  may  ultimately  die  of  the  disease  which 
afflicts  him.  Whore  we  meet  with  evidonce  of 
cerebral  congestion  accompanied  by  fulness  of 


the  veins,  a  dusky  countenanco,  aud  a  slow  full 
pulse,  bleeding  may  most  usefully  be  resorted 
to.  In  a  word,  although  bleeding  will  not  re- 
move the  effused  blood  in  cases  of  cerebral 
haemorrhage,  it  may  sometimes  be  usefully  em- 
ployed to  prevent  further  escape,  when  the 
heart  is  acting  too  forcibly  ;  but  it  is  altogether 
forbidden  when  that  organ  is  enfeebled.  The 
pulse  at  both  wrists  should  be  attentively  ex- 
amined before  bleeding,  in  cases  of  cerebral 
haemorrhage,  for  as  a  rule  it  is  larger  on  the 
paralysed  than  on  the  sound  side. 

Eclampsia.  —  Indiscriminate  bleeding  in 
eclamptic  seizures  would  be  a  grievous  error. 
It  would  not  relieve,  but  rather  would  probably 
intensify,  convulsions  of  reflex  origin,  as  in  cer- 
tain cases  of  puerperal  convulsions.  On  the  other 
hand,  cases  of  puerperal  convulsions  accompanied 
by  great  turgescence  of  the  vascular  system, 
whether  venous,  (as  is  commonly  the  case)  or 
arterial,  would  be  immensely  benefited  by  the 
withdrawal  of  blood  from  the  general  current, 
either  by  venesection  or  by  arteriotomy,  accord- 
ing to  the  indication.  This  treatment  may  serve 
to  stop  the  convulsions,  and  though  that  may  be 
far  from  curing  the  disease,  it  may,  neverthe- 
less, be  of  the  utmost  value,  for  in  the  first 
place  the  fits  themselves  may  kill  by  their 
violence  or  frequent  repetition  ;  whilst,  secondly, 
time  may  be  gained  for  the  employment  of  other 
measures  calculated  to  relieve  the  oppressed 
system,  as,  for  example,  purging  by  hydragogue 
cathartics,  vapour  baths,  cupping  the  loins,  &c. 
This  gain  may  be  immense ;  for  bleeding  may 
avert  impending  dissolution.  Moreover,  per- 
manent good  may  ensue,  inasmuch  as  bleeding 
reduces  temperature,  and  in  the  eclampsia  of 
pregnancy  the  temperature  is  usually  high.  In 
this  it  contrasts  with  pure  uraemic  convulsions, 
in  which  there  is  lowering  of  temperature. 

Venous  Engorgement. — Engorgement  of  the 
venous  system  arising  from  chronic  disease,  e.g. 
pulmonary  emphysema  or  heart-disease,  does  not 
call  for  bleeding,  unless  the  condition  be  acutely 
intensified  by  some  intercurrent  mischief,  such 
as  acute  bronchitis ;  for,  as  the  derangement  is 
slowly  produced,  the  organs  and  structures  in- 
volved learn  to  accommodate  themselves  more  or 
less  to  the  altered  conditions.  It  is  only  when 
vascular  engorgement  suddenly  occurs  in  appa- 
rently healthy  subjects,  or,  as  stated  above,  there 
is  acute  intensification  of  a  chronic  condition, 
that  bleeding  is  required.  Thus,  in  cases  where 
mediastinal  tumours  impede  the  return  of  blood 
from  the  head  and  upper  portion  of  the  body, 
the  condition  is  ordinarily  of  such  comparatively 
slow  production,  that  bleeding  is  seldom  urgently 
called  for;  and,  moreover,  it  would  be  of  but 
small  service,  for  the  obstruction  is  irremediable 

The  lividity  of  the  face  which  accompanies  all 
fits  should  not  be  confounded  with  the  duskiness 
due  to  engorgement  of  the  venous  system  gene- 
rally. 

Uramia. — In  pure  uraemia  bleeding  is  use- 
ful ;  the  kidneys  being  especially  in  default.  For 
venesection  answers  a  double  purpose,  by  not 
only  rolieving  the  engorged  right  heart  and 
venous  system,  but  removing  from  the  body  a 
certain  amount  of  poisoned  blood— blood  that  is 
charged  with  urinary  excreta.  Doubtless,  it  does 


114  BLOOD,  ABSl 

good  in  both  -ways,  but  the  former  is,  quoad  tho 
fits,  the  more  important  because  more  imme- 
diate mode  of  its  action.  Tho  second  effect,  that 
of  ridding  tho  body  of  damaged  blood,  is  ob- 
viously available  to  us  when  we  have  to  deal 
with  uraemia,  occurring  in  the  non-pregnant; 
and  when  coma  is  deepening,  the  heart  labouring, 
and  the  vascular  system  turgid,  no  remedy  is  so 
swift  and  sure  as  the  lancet. 

Plethora. — Blood-letting  may  be  called  for  in 
sases  of  general  plethora,  whether  sthenic  or 
asthenic.  In  the  former  condition  the  vascular 
system  generally  seems  to  be  overfull,  though 
the  excess  is  most  marked  in  the  arterial  system. 
Arteriotomy,  however,  is  seldom  called  for, 
though  it  might  at  first  sight  seem  indicated, 
since  venesection  usually  answers  every  pur- 
pose. 

In  asthenic  plethora,  on  the  other  hand,  the 
venous  system  only  is  overfilled ;  the  right  side  of 
the  heart  is  distended  and  its  action  is  laboured. 
Here  venesection  is  sometimes  called  for,  but 
it  should  be  carefully  employed.  It  is  seldom 
necessary  to  withdraw  more  than  6  to  10  ounces 
of  blood,  and  often  a  smaller  quantity  suffices. 

Peritonitis. — The  relief  obtained  by  bleeding  in 
acute  peritonitis  rendered  venesection  a  famous 
remedy  in  this  affection  in  former  times.  And 
there  can  be  no  doubt  about  its  efficacy  in  relieving 
the  pain  of  peritonitis,  as  of  inflammation  of  other 
serous  membranes.  It  may  be  used  when  the 
patient  is  young  and  strong,  and  in  that  stage 
of  the  disease  which  is  accompanied  by  a  small, 
hard,  and  wiry  pulse — the  pulse  of  a  contracted 
artery,  of  augmented  tension  from  contraction, 
not  from  overfulness.  It  is  worse  than  useless 
in  the  later  stages  of  the  disease,  when  adynamia 
has  set  in.  But  valuable  as  bleeding  may  be  in 
certain  cases  of  peritonitis,  it  rarely  happens 
that  it  is  admissible,  for  in  the  great  majority  of 
cases  inflammation  of  the  peritoneum  is  second- 
ary to  other  diseases,  and  notably  to  disease  of  the 
kidneys.  Where  peritonitis  arises  after  delivery 
it  is  commonly  of  septicasmic  origin,  and  it  is 
seldom  indeed  that  bleeding  is  of  any  avail 
under  these  conditions.  So  that,  practically, 
bleeding  is  not  a  remedy  which  we  can  often 
employ  in  peritonitis.  A  very  high  temperature 
cannot  alone  be  held  to  be  indicative  of  its  use, 
for  it  so  happens  that  such  pyrexia  is  as  a  rule 
present  only  in  septicaemic  cases.  Some  cases  of 
peritonitis,  even  fatal  ones,  run  their  course 
without  any  marked  elevation  of  temperature  : 
or  indeed  without  showing  any  definite  symp- 
toms. Probably  venesection  is  most  serviceable 
in  traumatic  peritonitis,  or  it  may  be,  when  the 
inflammation  is  localised,  though  in  that  case 
leeches  are  more  suitable. 

Pleurisy. — When  pleurisy  attacks  a  young  and 
robust  patient,  and  is  accompanied  by  severe  pain, 
great  relief  follows  blood-letting.  The  blood 
should  be  taken  from  a  vein,  and  pleno  rivo. 
But  when,  as  so  often  happens,  plourisy  is, 
like  peritonitis,  secondary  to  damaged  blood-con- 
ditions— e.g.  Bright's  disease — bleeding  is  often 
inadmissible.  When,  as  in  pleuro-pneumonic 
cases,  plourisy  complicates  pneumonia,  bleeding 
may  possibly  be  called  for,  if  there  bo  great  pain 
and  oppression  of  tho  chost ;  but  it  should  bo  most 
circumspectly  used.  Local  blood-lotting  is  much 
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to  bo  preferred  if  bleeding  bo  thought  necessary ; 
for  general  bleeding  is  usually  incompatible 
with  the  strongth  of  the  patient. 

Ureemic  Asthma. — In  the  affection  known  as 
uraemic  asthma,  in  which  there  is  spasm  of  the 
systemic  arterioles,  with  intense  turgidity  of  the 
arterial  system  and  engorgement  of  the  left 
heart,  bleeding,  in  the  form  of  arteriotomy, 
appears  to  bo  clearly  indicated. 

Spasmodic  Bronchial  Asthma. — Pure  asthma 
is  doubtless  often  a  nervous  malady,  and  bleeding 
is  not  a  remedy  which  should  ordinarily  be 
employed  for  its  relief.  It  is  only  admissible 
when  spasm  of  the  pulmonary  vessels,  or 
obstruction  to  the  flow  of  blood  through  them 
from  bronchiole-spasm,  leads  to  rapid  engorge- 
ment of  the  right  heart  and  venous  system. 
This  is  the  exact  converse  of  uraemic  asthma : 
but  the  effect  in  both  is  impediment  to  the 
aeration  of  the  blood.  Here  the  abstraction  of 
a  few  ounces  of  blood  from  a  vein  may  give 
immense  and  very  prompt  relief. 

Emphysema. — It  is  not  so,  however,  in  the 
so-called  '  asthmatic  attacks,'  which  chronically 
emphysematous  people  are  so  prone  to.  Here 
venesection  maybe  imperatively  demanded  when 
an  acute  attack  of  bronchitis  has,  by  adding  to 
the  already  difficult  passage  of  blood  through 
the  lungs,  excited  rapid  engorgement  of  the 
dilated  heart  and  previously  turgid  venous 
system.  • 

Puerperal  Diseases. — Formerly  bleeding  was 
much  employed  in  midwifery  practice,  and  espe- 
cially in  inflammatory  affections  after  delivery. 
We  now  recognise  that  for  the  most  part  post- 
partum affections  arise  from  septic  mischief 
and  are  of  an  adynamic  type.  It  is  but  seldom 
that  we  are  called  upon  to  bleed  in  these  cases. 
Nevertheless,  now  and  again,  venesection  may 
be  called  for. 

Disorders  of  Menstruation. — Bleeding  is  a  most 
valuable  remedy  in  certain  menstrual  disorders, 
and  especially  in  the  plethora  of  women  at  the 
change  of  life.  Many  women  suffer  distressingly 
from  general  vascular  disturbance  at  this  period. 
The  flushings,  headaches,  giddiness,  feeling  of 
oppression  and  other  vaso-motor  phenomena 
which  they  suffer  from  in  association  with  the 
cessation  of  the  catamenial  flow,  are  immensely 
relieved  by  an  occasional  venesection.  No  other 
measure  will  so  quickly  and  so  effectually  relieve 
these  symptoms.  Some  robust,  plethoric,  amenor- 
rhceic  young  women  require  periodical  bleeding. 
The  writer  has  known  the  abstraction  of  a  few 
ounces  of  blood  to  be  speedily  followed  by  the 
occurrence  of  the  menses,  in  cases  of  what  may 
be  called  congestive  amenorrhcea  of  many  months' 
or  even  years'  duration.  It  may  be  well  to  state 
in  this  connexion  that  in  certain  pulmonary,  intra- 
cranial, and  other  visceral  lesions,  danger  may 
arise  from  tho  augmented  arterial  tension  which 
for  a  few  days  precedes  the  flow,  and  that  the 
abstraction  of  blood  may  avert  haemorrhage  into 
the  damaged  organs. 

After  Operations. — Bleeding  is  loss  frequently 
called  for  in  surgical  than  in  medical  practice.  It 
is  indicated  mainly  in  the  after-treatment  of  cases 
which  present .  engorgement  of  the  right  heart 
and  venous  system,  as  in  some  cases  of  ovario- 
tomy and  other  operations  involving  the  ab- 
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ioniinal  or  thoracic  cavities.  A  turgid  venous 
system,  with  a  small  hard  pulse,  and  a  labouring 
heart — a  condition  which  is  often  associated  with 
scantiness,  amounting  almost  to  suppression,  of 
urine — indicates  blood-letting  after  operations  of 
the  kind  above  referred  to. 

Shock. — In  certain  cases  of  shock  the  abstrac- 
tion of  a  limited  amount  of  blood  may  be  required. 
This  point  will  be  found  discussed  elsewhere  (see 
Shock). 

Fever. — That  bleeding  -will  lower  the  tempera- 
ture of  fevered  patients  has  been  known  from  the 
earliest  times.  It  is,  however,  not  a  remedy  to 
be  resorted  to  for  that  purpose  alone,  for,  as  the 
most  pronounced  hyperpyrexia  occurs  chiefly 
in  association  with  conditions  leading  to  great 
depression,  blood-letting  is  under  such  circum- 
stances as  useless  as  it  is  dangerous. 

Insolation. — There  are  few  disorders  in  which 
blood-letting  is  more  successful,  when  rightly 
employed,  than  in  sunstroke.  It  is  seldom 
necessary  to  take  more  than  a  few  ounces  of 
blood ;  and  excess  should  be  particularly  guarded 
against,  for  fear  of  subsequent  collapse.  The 
"nsensible  patient  with  turgid  veins,  a  tight 
pulse,  and  labouring  heart,  will  gain  immense 
and  prompt  relief  from  venesection.  The  ex- 
treme pulmonary  congestion  and  over-distension 
of  the  right  heart  so  often  found  post  mortem 
might  probably  be  prevented  by  the  timely 
abstraction  of  a  little  blood  from  the  venous 
system.  Bleeding  is  not  to  be  thought  of  in  the 
syncopal  form. 

3.  Methods  of  Bleeding. — The  following  are 
the  methods  of  performing  the  operations  of 
arteriotomy  and  phlebotomy. 

Arteriotomy. — This  operation  is  best  per- 
formed on  the  temporal  artery.  The  vessel 
should  be  partially  cut  through  by  a  simple 
transverse  incision,  and  when  a  sufficient  quan- 
tity of  blood  has  been  obtained  it  may  then  be 
completely  severed,  so  that,  retraction  of  both 
ends  taking  place,  the  haemorrhage  may  be 
arrested.  A  compress  of  dry  lint  should  then 
be  applied,  and  a  tight  roller-bandage  applied 
over  it. 

Venesection. — The  median  basilic  vein  is  the 
one  usually  selected  for  the  operation  on  account 
of  its  being  most  readily  found.  The  brachial 
artery  lies  immediately  beneath  it,  and  care 
must  be  taken  to  avoid  wounding  the  latter 
vessel.  The  median  cephalic  vein  is  preferable, 
but  is  not  so  easily  found.  A  vein  on  the  dorsum 
of  the  foot  or  other  part  of  the  body  may  be 
chosen,  but,  as  a  rule,  it  is  not  desirable  to  open 
the  jugular  vein,  especially  on  account  of  the 
danger  of  the  entrance  of  air,  and  other  risks. 

The  steps  in  the  operation  on  the  arm  are  as 
follows : — First,  the  limb  is  to  be  firmly  bound 
above  the  elbow  by  a  broad  tape  or  fillet.  This 
should  be  applied  with  sufficient  tightness  to 
compress,  and  prevent  the  return  of  blood  by, 
the  veins,  but  not  so  as  to  intercept  the  current 
in  the  artery,  and  extinguish  the  pulse.  An 
oblique  slit  is  to  be  made  in  the  vessel  by 
means  of  a  small  lancet,  care  being  taken  not 
to  cut  too  deeply.  The  spirting  blood  should  be 
caught  in  a  vessel  and  measured. 

When  sufficient  blood  has  been  withdrawn,  the 
operator  should  firmly  place  a  thumb  or  a  finger 


FACTION  OF.  nb 

on  the  aperture,  and  then,  on  removing  compres- 
sion, place  upon  the  wound  a  dossil  of  dry  lint, 
antiseptic  dressing,  styptic-colloid,  or  such-like, 
over  which  a  roller-bandage  should  be  twined  a 
few  times  like  a  figure  of  8,  the  cross  being  over 
the  wound. 

Local  bleeding. — The  object  of  local  bleeding 
is  the  relief  of  congested  vessels,  and  especially 
those  of  inflamed  parts.  Arteries  convey  more 
bJood  to,  and  veins  convey  more  away  from,  in- 
flamed parts ;  so  that  local  bleeding  may  give 
great  relief  and  initiate  resolution,  since  ab- 
sorption does  not  fully  commence  until  inflam- 
mation has  ceased. 

Methods  op  Local  Bleeding. — Blood  may 
be  abstracted  topically  by  leeches,  by  scari- 
fications, or  by  wet-cupping. 

1.  Leeching.  An  average  leech  will  abstract 
nearly  half  an  ounce  of  blood.  Leeches  are 
extremely  useful  in  a  great  variety  of  affections, 
since  a  pretty  definite  amount  of  blood  can  be 
withdrawn  from  the  affected  or  adjacent  parts, 
or  from  more  distant  parts,  through  intimacy 
of  the  vascular  connexion,  as  in  diseases  of  the 
eye  and  ear,  and  in  hepatic  diseases,  accom- 
panied by  obstruction  to  the  flow  of  blood 
through  the  portal  system,  when  the  application 
of  leeches  to  the  anus  is  most  valuable. 

Care  should  be  taken  not  to  apply  leeches  to 
parts  over  which  sufficient  compression  cannot 
be  made  to  control  the  bleeding,  should  any 
difficulty  arise  in  arresting  it  otherwise.  Thus, 
leeches  should  not  be  applied  over  the  trachea, 
especially  in  children,  in  whom  the  error  of 
applying  them  over  the  episternal  notch  is  some- 
times made.  For  the  same  reason  the  fonta- 
nelles  should  be  avoided. 

The  skin  of  the  part  whtre  leeches  are  to 
be  applied  should  first  be  washed,  and  when 
they  do  not  bite  readily  the  part  may  be  wetted 
by  a  little  milk  or  sugar  and  milk.  A  slight 
prick  of  a  needle,  sufficient  to  draw  a  speck  of 
blood,  will  often  cause  them  to  bite  when  re- 
fractory. 

Should  the  bleeding  continue  too  long  after 
the  leeches  fall  off,  pressure  or  styptics  may  be 
applied.  If  it  is  desired  to  encourage  bleeding, 
fomentations  of  hot  water  or  linseed  poultice  are 
serviceable. 

In  applying  leeches  to  the  cervix  uteri  the 
precaution  of  closing  the  os  by  a  plug  of  wool, 
should  not  be  neglected.  When  applied  within 
the  mouth  a  leech-glass  should  be  used. 

2.  Scarifying. — Scarifications  consist  in  small 
cuts  of  a  depth  not  exceeding  the  eighth  of 
an  inch  or  less  into  the  tissue  whence  it  is 
desired  to  take  blood.  This  mode  of  topical 
bleeding  is  mainly  applied  to  the  cervix  uteri,  to 
the  tongue  in  acute  glossitis,  and  to  the  palpebral 
conjunctiva  in  certain  kinds  of  conjunctivitis; 
in  the  last  case  only  slight  incisions  are  permis- 
sible. Deeper  punctures  are  made  by  some  prac- 
titioners into  the  tissue  of  the  cervix  uteri, 
but  these  are  punctures  and  not  mere  scarifi- 
cations. 

3.  Cuppina.— Cupping  and  the  use  of  the  scari- 
ficator constituting  wet-cupping  is  an  important 
method  of  topical  blood-abstraction  ;  and  as  a 
considerable  amount  of  blood  can  thus  be  with- 
drawn, the  general  circulation  may  thoreby  he 
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affected.  It  is  ordinarily  employed,  however, 
for  its  local  effects. 

The  method  of  its  performance  is  as  follows: — 
Cupping-glasses  being  first  put  on  for  a  brief 
time,  as  for  dry-cupping  (see  Ccppino — Dry- 
Cupping'),  the  operator  applies  to  the  part 
selected  a  spring  scarificator  so  adjusted  as  to 
cut  only  to  the  required  depth — about  an  eighth 
of  an  inch  or  less.  The  cupping-glasses  are  then 
re-applied,  and  the  desired  number  of  ounces 
of  blood  abstracted.  If  the  glasses  be  too  tightly 
attached  the  blood  will  not  flow  readily,  and  un- 
necessary pain  may  be  caused.  After  their  re- 
moval adhesive  plaster  or  dry  lint  and  a  bandage 
should  be  applied  to  the  part. 

Cupping  over  the  loins  is  extremely  useful  in 
renal  ischaemia ;  on  the  temple  or  behind  the  ears 
in  certain  cerebral  disorders ;  down  the  spinal 
column  in  inflammation  of  the  spinal  cord  or 
meninges  ;  and  on  the  chest  in  certain  pulmonary 
affections.  Alfbed  Wiltshire. 

BLOOD  -  DISEASE. — The  term  bhod- 
disease  was  used  by  the  humoral  pathologists  as 
synonymous  with  dyscrasis  or  anomalous  crasis 
of  the  blood,  and  expressed  the  idea  that  the 
blood  was  the  seat  '  almost  without  exception ' 
of  all  general  diseases.  And,  further,  since 
purely  local  disease  was  considered  to  be  ex- 
ceptional, the  vast  majority  of  diseases  were 
referred  to  dyscrases,  and  were  classed  under 
the  head  of  blood-diseases. 

The  condition  of  the  blood  was  considered  by 
the  humoralists  to  depend  upon  the  crasis,  that 
is  the  mixture,  of  its  constituents ;  and  promi- 
nent among  its  constituents  were  reckoned  the 
blasternata,  or  germinal  substances  of  the  differ- 
ent tissues,  which  exuded  through  the  capillary 
walls  in  the  process  of  nutrition.  When  the 
blood-crasis  was  disordered  or  diseased,  a  dys- 
crasis was  said  to  exist,  and  dyscrases  were  hold 
to  be  in  the  majority  of  cases  primary ;  though 
it  was  allowed  that  local  anomalies  of  nutrition 
might  and  did  occasionally  occur,  and  give  rise 
to  secondary  dyscrases.  A  blood-disease  or 
dyscrasis  being  established,  all  morbid  changes 
throughout  the  body  were  believed  to  be  but 
local  manifestations  of  the  same.  For  the  pur- 
pose, therefore,  of  a  rational  classification  of 
diseases,  a  previous  classification  had  to  be  made 
of  the  dyscrases.  The  principal  blood-erases 
were  said  to  be : — 

1.  The  ./lirwi-crasis ;  including  the  simple 
fibrin-crasis,  the  croupous  crasis,  and  the  tubercle- 
erasis  as  varieties.  The  local  expression  of  the 
fibrin  erases  was  inflammation  in  some  form. 

2.  The  venous  crasis,  in  which  fibrin  was 
deficient.  This  included  a  vast  number  of 
special  erases,  lying  at  the  foundation  of  the 
most  diverse  diseases — e.g.,  plethora,  heart- 
disease,  acute  exanthemata,  rickets,  albuminous 
urine,  cholera,  acute  tuberculosis,  lardaceous 
disease,  canoer,  acute  convulsive  diseases,  me- 
tallic poisoning,  &c. 

3.  The  serous  crasis  ;  associated  with  anaemia. 

4.  The  putrid  or  septic  crasis. 

5.  Anomalous  erases ;  such  as  those  of 
syphilis,  gout,  &c. 

The  theory  of  dyscrases  may  be  said  to  have 
declined  since   the  appearance  of  Virchow's 
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Cellular  Patftology.  Virchow  showed  that  thf 
blood  is  in  every  relation  a  dependent  and  not 
an  independent  fluid,  and  that  the  sources  frotr 
which  it  is  sustained  and  restored,  and  the  ox 
citing  causes  of  the  changes  that  it  may  suffer, 
lie  without  it  and  not  within  it.  Substances  may 
enter  the  blood  and  affect  the  corpuscles  in- 
juriously ;  the  blood  may  act  as  a  medium  in 
conveying  to  the  organs  noxious  substances  that 
have  reached  it  from  various  sources ;  or  its 
elements  may  be  imperfectly  restored.  But 
never  is  any  affection  of  the  blood  itself — any 
'  dyscrasis ' — permanent,  unless  new  influences 
arise  and  act  upon  the  blood  through  6ome 
channel  or  through  some  organ. 

At  the  present  time,  while  it  cannot  be  said 
that  humoralism  is  professed  by  many  patholo- 
gists, the  notion  of  blood-disease,  as  generally 
entertained  thirty  years  ago,  still  clings  to  the 
nomenclature,  and  pervades  some  of  our  patho- 
logical doctrines.  Diseases  that  affect  the  whole 
economy — syphilis,  tuberculosis,  gout.and  cancer 
— are  frequently  described  as  'constitutional,' 
or  '  blood-diseases,'  and  that  whether  theii 
general  manifestations  are  secondary  to  local 
disease,  as  in  syphilis  and  cancer,  or  are  refer- 
able to  inheritance.  While  the  morbid  conditions 
of  the  blood  are  real  and  numerous,  '  blood- 
diseases,'  so  called,  are  but  abstractions,  and,  as 
such,  a  fruitful  source  of  confusion  and  useless 
discussion.  It  is  desirable  that  the  term  blood- 
disease  should  be  abandoned,  and  that  the  ex- 
pression morbid  conditions  of  the  blood  should 
be  applied  to  the  pathological  states  of  the  vital 
fluid,  which  can  be  distinctly  demonstrated  by 
physical,  chemical,  or  histological  examination. 

J.  Mitchell  Bbucb. 

BLOOD,  Morbid  Conditions   of.  —  The 

characters,  composition,  and  functions  of  the 
blood  in  health  are  sufficiently  familiar,  and  do 
not  require  to  be  described  here.  But  certain 
facts  connected  with  the  physiology  of  this  fluid 
have  a  special  bearing  upon  its  pathology,  and 
must  be  briefly  considered  before  its  morbid  states 
can  be  profitably  discussed. 

A.  Physiology  of  the  Blood. — The  Red  Cor- 
puscles of  the  blood  consist  of  two  portions — a 
colourless, sponge-like  matrix;  and  a  coloured  sub- 
stance of  complex  composition,  which  occupies  the 
interstices  of  the  former  and  accurately  fills  them. 
The  matrix  is  regarded  as  possessing  chiefly 
physical  properties ;  while  its  contents  constitute 
the  active  part  of  the  corpuscle,  and  consist  of 
haemoglobin.  The  source  of  the  red  corpuscles  is 
of  the  greatest  pathological  importance.  In  the 
embryo  the  blood  and  blood-vessels  are  developed 
from  the  same  elements,  and  thus  the  two  struc- 
tures in  their  physiological  aspect  are  essentially 
inseparable.  In  fully-developed  blood  the  source 
of  the  red  corpuscle  is  obscure:  but  there  can 
be  no  reasonable  doubt  that  it  originates  in 
the  colourless  corpuscle,  and  more  remotely  in 
the  lympnatic  glands,  tho  spleen,  and  the 
medulla  of  bones ;  and  that  light  is  of  the 
greatest  importance  in  the  formation  of  haemoglo- 
bin. With  respect  to  the  properties  and  function 
of  the  red  corpuscle,  it  is  to  be  noted  that  the 
ultimate  elements  of  haemoglobin  are  carbon, 
nitrogen,  hydrogen,  oxygen,  sulphur,  and  iron, 
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 the  last  of  these  probably  being  the  cause 

of  its  red  colour.  Haemoglobin  is  soluble  in 
water,  forming  a  lake  liquid  from  which  fine 
crystals  may  be  obtained,  and  which  may  be 
variously  decomposed,  giving  rise  to  other  '  blood 
crystals.'  Most  important  of  all  its  properties, 
haemoglobin  combines  with  certain  gases  to 
form  definite  chemical  compounds ; — with  0  to 
form  oxyhemoglobin ;  with  CO  to  form  carbonie- 
oxide-haemoglobi  n ;  and  with  N  20  to  form  nitrous- 
oxide-haemoglobin.  These  compounds,  and  es- 
pecially the  oxyhaenioglobin,  are  exceedingly 
unstable,  being  reduced  even  under  very  feeble 
influences  to  haemoglobin  and  their  other  con- 
stituents respectively.  Alternate  oxidation  of 
haemoglobin  and  deoxidation  of  oxyhaemoglobin 
are  constantly  going  on  within  the  red  corpuscles 
of  the  circulating  blood ;  and  the  two  changes, 
occurring  in  the  pulmonary  and  systemic  capil- 
laries respectively,  constitute  the  first  great  func- 
tion of  the  blood — its  oxygenating  or  respiratory 
function.  The  volume  of  oxygen  in  arterial  blood 
is  16-9  per  cent.,  and  in  venous  blood  5-96  per 
cent.  It  must  be  clearly  understood  that  dis- 
orders connected  with  the  red  corpuscles  or 
respiratory  elements  of  the  body,  whether  in 
amount,  composition,  or  circulation,  directly 
affect  the  oxidation-processes  only.  Besides  its 
origin  and  its  function,  there  is  a  third  relation 
of  the  red  corpuscle  to  the  organism — namely  that 
of  its  products.  These  are  eliminated  by  the 
ordinary  channels ;  the  salts,  which  are  chiefly 
salts  of  potash,  being  excreted  by  the  kidneys, 
and  the  coloured  material  furnishing  the  pigments 
of  the  bile  and  urine. 

The  White  or  Colourless  Corpuscles  of  the 
blood,  also  called  Leucocytes,  are  chiefly  derived 
from  the  corpuscles  of  the  lymph,  and  the  cells  of 
the  lymphatic  glands  and  allied  organs,  which 
they  closely  resemble.  By  escaping  through  the 
walls  of  the  blood-vessels,  they  become  identical 
with  the  wandering-cells  of  tissues  and  with 
pus-corpuscles, — from  which  they  are  indistin- 
guishable except  by  locality.  Such  is  the  origin, 
and  such  are  some  of  the  functions  of  the  white 
corpuscle,  and  its  occasional  development  into 
the  red  corpuscle  has  been  already  mentioned.  It 
might,  therefore,  be  expected  that  morbid  states 
of  the  leucocytes  would  be  associated  with  dis- 
order of  the  lymphatic  structures  and  connec- 
tive tissues,  of  the  red  corpuscles,  and  of  the 
blood-vessels,  and  this  will  presently  be  shown  to 
be  the  case.  The  proportion  of  white  corpuscles 
in  the  blood  is  subject  to  physiological  increase, 
without  becoming  excessive,  as  after  meals,  dur- 
ing periods  of  growth  and  development,  and  in 
menstruation  and  pregnancy.  This  state  is 
called  Physiological  Leukocytosis  (Virchow),  and 
signifies  lymph-glandular  excitement. 

Plasma. — The  physiological  relations  of  the 
plasma  to  the  organism  are  extremely  complex  ; 
and  disturbance  of  these  relations  furnishes  many 
of  the  symptoms  of  disorder  of  the  blood.  Its 
mature  function  is  essentially  one  of  nutrition — it 
supplies  the  tissues  with  oxidisable  material  for 
development,  growth,  support,  secretion,  and  the 
liberation  of  force.  The  source  of  the  plasma  is 
equally  extensive.  It  derives  its  principal  con- 
stituents from  the  alimentary  canal  through  the 
absorbent  glands  and  liver ;  while  other  impor- 
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tant  albuminous  substances  are  being  constantly 
supplied  from  the  tissues  generally,  through  the 
lymphatic  system.  Lastly,  the  products  of  the 
plasma,  such  as  carbonic  acid,  urea,  and  water, 
are  discharged  by  the  regular  excretory  channels 
Thus  the  condition  of  the  plasma  is  found  to  be 
most  intimately  associated  with  that  of  the  or- 
gans and  tissues  generally,  whether  as  regards 
its  origin,  its  mature  function,  or  its  products  j 
and  it  will  therefore  be  affected  by  disorder 
or  disease  of  every  organ,  whether  alimentary, 
sanguifacient,  or  excretory,  and  of  all  the  tis- 
sues. 

Coagulation  of  the  Blood:  Fibrin. — Under 
certain  circumstances,  especially  after  removal 
from  the  body,  the  blood  coagulates,  and  fibrin 
separates  more  or  less  completely  from  the  other 
constituents.  This  change  is  now  believed  to  be 
due  to  the  action  of  three  bodies  contained  in  the 
plasma — two  fibrin-generators,  named  respec- 
tively fibrinogen  and  fibrinoplastic  substance, 
albuminous  in  nature ;  and  the  third  a  ferment. 
The  amount  of  fibrin  produced  varies  not  only 
with  the  amount  of  these  bodies,  but  with  the 
amount  of  salts,  with  the  degree  of  alkalinity 
and  of  heat,  and  with  other  influences ;  and  these 
variations  are  subject  to  no  law  at  present 
known.  The  rapidity  of  the  process  depends 
upon  (1)  the  amount  of  ferment;  (2)  its  in- 
creased activity  by  agitation  of  the  blood 
and  by  elevation  of  temperature ;  and  (3)  the 
increased  number  of  points  of  contact  (so- 
called  '  catalytic '  action)  by  the  presence  of 
red  corpuscles,  haemoglobin,  charcoal,  &c.  It 
thus  appears  that  the  expressions  '  amount  of 
fibrin '  and  '  rapidity  of  coagulation,'  however 
important  as  facts,  do  not  afford  any  definite 
indication  of  the  state  of  the  blood,  as  has  been 
generally  believed  hitherto.  Three  essential 
factors,  and  a  large  number  of  accidental  influ- 
ences, share  in  the  process ;  theymay  do  so  in  very 
various  proportions  and  degrees  ;  they  do  not 
vary  together;  the  amount  of  fibrin  is  not  in 
proportion  to  any  one  of  them ;  and  after  coagu 
lation  is  complete,  portions  of  all  the  factors 
probably  remain  uncombined.  The  part  played 
by  the  red  corpuscles  in  coagulation  is  a  double 
one — (1)  the  corpuscles,  as  '  points  of  contact,' 
greatly  increase  the  rapidity  of  coagulation ;  and 
(2)  they  supply  oxygen,  which  appears  to  be 
indispensable  to  the  process.  The  leucocytes 
probably  produce  the  ferment. 

B.  Pathology  of  the  Blood. — The  morbid 
states  of  the  blood  will  now  be  considered  in  the 
following  order: — 1.  Changes  in  quantity,  and 
the  effects  of  such  changes  upon  the  composition 
of  the  vital  fluid.  2.  Morbid  conditions  of  the  red 
corpuscles.  3.  Changes  in  colour.  4.  Melanaemia. 

5.  Morbid  states  of  the  white  corpuscles. 

6.  The  pathology  of  the  blood-plasma ;  and  of 
the  process  of  coagulation.  7.  The  presence 
of  foreign  materials  in  the  blood,  including  poi- 
sons and  infective  substances.    8.  Organisms. 

1.  Changes  in  Quantity  of  trie  Blood. — 
Alterations  in  the  total  amount  of  blood  in  the 
body  are  perhaps  never  simple,  but  always  as- 
sociated with  alterations  in  quality. 

a.  Polyheemia,  or  excess  of  blood  in  the  body 
generally,  may  be  the  result  either  of  excessive 
ingestion  of  the  elements  of  blood ;  of  the  accu- 
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raulation  of  the  same  by  the  suppression  of 
habitual  haemorrhages  or  fluxes ;  of  the  loss 
or  obsoleteness  of  a  part  of  the  body,  such  as  a 
limb  or  a  lung ;  or  of  insufficient  exercise.  It 
cannot  be  said,  however,  that  polyhaemia  has 
ever  been  demonstrated  by  exact  investigation, 
inasmuch  as  the  total  amount  of  blood  in  the 
body  is  still  uncertain,  and  the  physiological 
limits  in  this  respect  are  very  wide.  Polyhaemia 
is  believed  to  be  present  in  pletlwra,  along  with 
relative  excess  of  the  solids,  and  especially  of 
the  red  corpuscles  (see  Plethora). 

b.  Oligemia  or  deficiency  of  the  total  amount  of 
blood  is,  on  the  contrary,  an  exceedingly  frequent 
change,  and  constitutes  the  simplest  form  of 
anemia.  It  is,  however,  probably  never  pure, 
inasmuch  as  alterations  in  quality  appear  to  be 
inseparably  associated  with  it ;  and  the  terms 
hydremia  and  spanemia  have  accordingly  been 
used  as  synonymous  with  the  preceding.  The 
manner  in  which  diminution  in  quantity  gives 
rise  to  alteration  in  quality  must  be  considered 
here. 

When  haemorrhage  occurs  to  any  amount,  and 
the  whole  quantity  of  blood  in  the  vessels  is  re- 
duced, the  pressure  falls,  and  absorption  of  the 
parenchymatous  plasma  rapidly  follows;  by 
which,  along  with  vaso-motor  stimulation,  the 
physical  relations  are  restored.  If  the  loss  of 
blood  has  been  moderate,  the  only  change  in 
its  composition  may  be  considered  to  be  oligocy- 
themia, or  diminution  of  the  red  corpuscles, 
which  alone  of  all  the  constituents  of  the  blood 
cannot  be  rapidly  restored.  If  the  haemorrhage 
has  been  more  serious,  the  fluid  absorbed  into 
the  circulation  from  the  tissues,  from  the  sup- 
pressed secretions,  and  from  the  alimentary  canal, 
consists  of  water  in  ever-increasing  excess,  whioh 
carries  with  it  an  amount  of  salts  equal  to  one- 
ninth  the  loss  in  albuminous  substances.  The 
morbid  state  of  the  blood  is  now  beyond  oligocy- 
thaemia; there  is  deficiency  of  albuminous  con- 
stituents, or  hypalbuminosis,  and  the  condition 
correctly  called  ancemia  is  the  result.  The  total 
quantity  of  blood  probably  remains  for  some  time 
below  the  normal.  A  similar  impairment  of  the 
quantity,  and  therewith  of  the  quality  of  the 
blood,  may  be  slowly  developed  by  repeated  small 
haemorrhages,  or  by  any  cause  whatever  that 
impoverishes  the  blood,  whether  of  the  nature 
of  waste  or  of  want.  The  condition  which  results 
closely  resembles  that  just  described  in  the  acute 
form — oligaemia  with  oligocythaemia  and  hypal- 
buminosis: the  same  is  known  clinically  as 
ancemia  (see  Anemia). 

As  a  therapeutic  measure  oligaemia  may  be 
desirable.  It  may  be  induced  either  (1)  by 
direct  abstraction  of  blood,  or  (2)  by  gradual 
impoverishment  of  the  blood,  and  reduction  of 
the  intra- vascular  pressure. 

2.  Morbid  Conditions  of  the  Bed  Corpus- 
cles.—The  pathology  of  the  red  corpuscles  is 
still  imperfectly  understood.  The  following 
comprise  the  most  important  changes  connected 
with  them  so  far  as  they  are  known. 

a.  Polycythemia. — Increase  in  number  of  the 
red  corpuscles  is  never  considerable,  being 
generally  transitory  and  within  physiological 
limits ;  for  example,  in  the  newly-born,  and  after 
meals.  It  has  already  boon  mentioned  as  associated 
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with  polyhaemia  in  plethora.  In  the  algid  stage 
of  cholera  the  red  corpuscles  are  relatively  in 
excess. 

b.  Oligocythemia. — Diminution  in  number  of 
the  red  corpuscles  is,  on  the  contrary,  of  very 
frequent  occurrence,  and  of  the  greatest  patho- 
logical importance.  Microscopically  the  num- 
ber of  red  corpuscles  in  a  given  visible  area  of 
blood  is  diminished;  and  chemically  the  amount 
of  haemoglobin  in  a  given  volume  of  blood  may 
fall  from  15  even  as  low  as  5  per  cent.  The 
principal  circumstances  under  which  oligocy- 
thaemia occurs  are — (1)  in  anaemia,  or  diminution 
in  the  amount  of  blood  as  a  whole,  from  any 
cause,  whether  rapid  or  protracted,  especially  as 
the  result  of  fever;  the  red  corpuscles  suffer- 
ing early,  seriously,  and  persistently,  as  com- 
pared with  the  other  constituents  :  (2)  in 
leucocythaemia  —  the  development  of  the  red 
corpuscles  being  interrupted :  (3)  in  hypalbumi- 
nosis, where  the  red  corpuscles  like  other  elements 
suffer  from  want  of  albuminous  material :  and 
(4)  in  chlorosis.    See  ILejiacttojieteb. 

c.  Oligochromemia. — Deficiency  of  the  red  cor- 
puscles in  haemoglobin  has  been  described  by  this 
name,  and  is  a  morbid  condition  of  the  greatest 
possible  interest,  inasmuch  as  it  is  one  of  the 
essential  alterations  of  the  blood  in  chlorosis. 
When  the  individual  red  corpuscle  contains  less 
haemoglobin  than  normal,  it  is  said  to  present  a 
pale  appearance  to  the  eye.  A  more  trustworthy 
method  of  determining  the  richness  of  the  red 
corpuscles  in  haemoglobin,  is  by  means  of  the 
haemoglobinometer  (see  BLsmoglobinometke).  Or 
we  may  compare  the  amount  of  haemoglobin  in  a 
given  weight  of  blood  with  the  number  of  red  cor- 
puscles in  a  given  microscopical  area.  When  the 
former  is  small  in  proportion  to  the  latter,  the 
defect  must  lie  in  the  individual  corpuscle  ;  and 
this  may  be  so  great  that  the  proportion  of  hae- 
moglobin falls,  as  in  some  cases  of  chlorosis,  to 
25  per  cent,  of  the  normal.    See  Ghxoeosis. 

a.  Aglobulism. — The  effects  of  the  two  con- 
ditions of  blood  just  described,  namely,  oligocy- 
thaemia and  oligochromaemia,  may  be  discussed 
together  under  the  head  of  aglobulism,  or  defi- 
ciency of  the  blood  in  haemoglobin.  Want  of  the 
oxygenating  substance  of  the  organism  gives  rise 
to  symptoms  at  once  extremely  various,  and  of 
the  most  serious  import.  Every  vital  process, 
whether  developmental,  plastic,  secretory,  dyna- 
mic, or  nutritive,  is  absolutely  dependent  on  a 
free  and  immediate  supply  of  oxygen.  All  of  these 
processes,  therefore,  will  suffer  in  aglobulism. 
The  respiratory  and  circulatory  movements  are 
accelerated.  The  complex  processes  of  alimen- 
tation and  secretion  are  performed  imperfectly, 
and  the  results  are  dyspepsia,  constipation, 
and  disordered  sanguification — which  intensify 
the  abnormal  blood-state.  Muscular  contraction 
is  feeble,  and  cannot  be  sustained.  Psy- 
chical force  is  weak ;  and  dulness,  sleepiness, 
pains,  and  other  symptoms  indicate  imperfect 
oxidation  within  the  nervous  system.  Bodily 
growth  and  development — as  of  the  sexual  organs, 
for  example — remain  incomplete,  and  puberty  is 
deferred.  Nutrition  everywhere  suffers,  the  ma- 
terials being  insufficiently  oxidised ;  and  sub- 
stances 'intermediate'  to  albumen  on  the  one 
hand,  and  carbonic  acid,  water,  and  urea  on 
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the  other  hand,  are  formed,  especially  oils. 
Thus  the  organs  and  the  connective  tissues 
become  loaded  frith  fat  and  enlarged,  instead 
of  suffering  atrophy,  as  they  do  when  the  blood- 
plasma  is  deficient.  Finally  the  excretions  are 
disturbed,  and  the  subject  of  aglobulism  presents 
derangement  of  the  colouring  matters  of  the  bile 
and  urine,  which  are  derived  from  haemoglobin. 

Histological  changes.  —  Alterations  in  the 
sise,  outline,  and  consistence  of  the  red  corpuscle 
have  been  frequently  recorded,  but  such  accounts 
are  incomplete,  and  no  successful  attempt  has 
yet  been  made  to  connect  any  of  these  changes 
with  morbid  processes  in  the  tissues.  In  severe 
fevers,  such  as  typhus,  and  in  some  rapid  malig- 
nant diseases,  the  red  corpuscles  appear  pecu- 
liarly soft,  their  outline  being  less  resistant  and 
sharp,  and  the  bodies  running  together  into  ir- 
regular heaps,  instead  of  into  rouleaux  with  well- 
defined  lines  of  contact  between  the  elements.  In 
another  class  of  cases  the  corpuscles  appear  small 
and  crenated  or  like  the  '  thorn-apple.'  Macrocy- 
thsmia  and  Microcythmmia  have  also  been  de- 
scribed as  temporary  and  variable  conditions,  in 
which  the  red  corpuscles  are  abnormally  large 
and  abnormally  small  respectively.  Transitional 
cells  between  the  white  and  the  red  corpuscle  are 
unusually  numerous  in  some  cases  of  leukaemia. 

3.  Changes  in  Colour. — The  colour  of  the 
blood  is  chiefly  due  to  the  red  corpuscles,  and 
alterations  from  the  normal  in  this  direction 
will  be  best  considered  in  this  place,  although 
the  white  corpuscles  and  the  plasma  may  also 
affect  the  colour,  as  will  be  presently  shown. 

a.  The  chief  determining  cause  of  the  colour 
of  the  blood  is  the  chemical  condition  of  the 
haemoglobin.  When  this  is  united  with  oxygen,  in 
the  arteries,  the  blood  is  scarlet ;  as  deoxidation 
advances,  this  colour  passes  into  a  purple,  and 
finally  becomes  black  or  venous.  The  dark  colour 
is  directly  due  to  absence  of  oxygen.  The  purest 
example  of  this  change  is  seen  in  asphyxia,  where 
oxygen  is  excluded  from  the  blood  ;  but  it  also 
occurs  as  the  result  of  the  action  of  certain  in- 
jurious influences  upon  the  corpuscle  itself,  such 
as  extreme  heat,  or  poisoning  by  phosphorus, 
prussic  acid,  and  other  toxic  agents.  If  the 
change  proceed  no  farther,  the  scarlet  colour  may 
still  be  restored  by  oxidation.  This  blackness  of 
the  blood  is  generally  associated  with  imperfect 
coagulation  or  even  a  state  of  fluidity  {see 
Fibrin). 

b.  Paleness  of  the  blood  is  observed  in  oligae- 
mia  and  oligocythaemia,  and  is  due  to  deficiency 
of  the  haemoglobin. 

c.  The  blood  may  be  not  only  pale,  but  present 
streaks  of  a  puriform  character,  even  as  it  flows 
from  the  living  vessels,  as  in  leucocythaemia.  The 
same  blood  will  settle  on  standing  into  three 
layers — of  plasma  superiorly,  loosely  coagulated 
or  not;  of  white  corpuscles  in  the  middle — a  pus- 
like layer ;  and  of  red  corpuscles  at  the  bottom. 

d.  The  milky  appearance  of  chylous  blood  will 
be  described  under  the  head  of  Mood-Plasma. 

e.  Lake  blood.  The  remarkable  change  in  the 
blood  in  which  it  becomes  lako  or  transparent, 
is  frequently  observed  as  a  further  stage  of 
that  first  described  above  ;  but  it  may  occur 
under  other  circumstances  than  dooxidation,  and 
IB  of  tho  very  gravest  significance,  inasmuch  as 
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it.  indicates  complete  and  hopeless  destruction  oi 
the  red  corpuscles.  Lake  blood  is  no  longer 
opaque,  but  transparent ;  the  haemoglobin  has 
left  the  corpuscles  and  is  dissolved  in  the 
plasma.  The  change  can  be  effected  experiment- 
ally by  the  addition  to  blood  of  water,  chloro- 
form, the  bile-acids,  or  other  solvents  ;  and  it  is 
probable  that  some  of  the  cases  of  rapid  death 
after  enormous  draughts  of  water,  and  the  destruc- 
tion of  red  corpuscles  that  is  believed  to  occur 
in  jaundice,  may  be  accounted  for  in  this  way. 
But  the  most  important  cause  of  '  solution'  of 
the  red  corpuscles  is  complete  deoxidation  of  the 
haemoglobin,  which  is  followed  by  its  diffusion  in 
the  plasma.  Thus  drawn  blood  is  rendered  lake 
by  the  addition  of  sulphide  of  ammonium,  phos- 
phorus, phosphoric  acid,  or  iron-filings ;  and  the 
same  effect  is  produced  by  the  intravenous  in- 
jection of  salts  of  the  bile-acids.  This  being  so, 
it  might  be  expected  that  blood  would  assume 
the  lake  appearance  when  exposed  to  the  pro- 
longed action  of  the  causes  that  render  it  black : 
and  recent  observations  seem  to  indicate  that 
such  is  the  case.  In  a  number  of  diseases  which 
are  attended  with  the  accumulation  of  oxidis- 
able  substances  in  the  circulation,  the  blood  has 
been  described  as  'fluid,'  'claret-'  or  'cherry- 
coloured,'  '  clear,'  and  '  staining  the  tissues,1 
— but  apparently  without  more  exact  observa- 
tions on  the  colour  of  the  living  plasma.  Such 
diseases  are  high  fevers,  hyperpyrexia,  insola- 
tion, and  poisoning  by  malaria,  phosphorus,  and 
perhaps  other  agents.  The  effect  of  some  of 
these  influences  is  obviously  to  produce  an  exces- 
sive amount  of  oxidisable  material  in  the  blood, 
while  the  others  may  lead  to  the  same  result  by  re- 
ducing the  oxygenating  capacity  of  the  corpuscles. 
Persons  dying  under  such  circumstances  present 
great  lividity,  from  the  black  or  venous  condition 
of  their  blood ;  death  occurs  with  symptoms 
indicative  of  want  of  oxygen,  as  if  so  much  of 
the  haemoglobin  had  been  diffused  through  the 
plasma ;  and  post  mortem  the  vessels  are  found 
stained  with  the  solution,  the  tissues  are  soaked 
with  fluid  lake  blood,  and  decomposition  is  early 
and  rapid.  The  '  fluidity '  of,  or  absence  of  clot  in 
such  blood  will  be  presently  accounted  for  under 
Fibrin.  That  a  similar  solution  or  destruction 
of  the  red  corpuscle  may  occur  in  all  cases  of 
fever,  but  in  a  much  less  degree,  is  supported  by 
several  facts: — (1)  the  increased  discharge  of 
potash-salts  in  fever;  (21a  similar  increase  of 
the  colouring  matter  of  the  urine ;  and  (3)  the 
anaemia  that  is  found  at  the  termination  of  the 
process. 

/.  Other  alterations  in  colour  may  occur  in  the 
blood.  The  blood  is  light-red  after  poisoning  by 
carbonic  oxide,  and  remains  so  after  exposure. 
It  is  chocolate-coloured  after  poisoning  by  the 
nitrites,  such  as  nitrite  of  amyl ;  and  other  hues 
have  been  recorded. 

4.  Melanaemia. — In  relation  with  the  pig- 
ment-bearing element  of  the  blood  may  be 
mentionod  a  morbid  condition  which  has  been 
described  under  the  name  of  melansernia.  In  it 
there  are  found  in  the  blood  black  and  brown  pig- 
ment-particles and  flakes,  free  or  contained  in 
cells  of  various  shapes.  This  state  is  especially 
associated  with  two  others,  namoly,  malaria  and 
an  enlargod  doeply-pigmonted  condition  of  the 
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spleen;  and  it  is  highly  probable  that  the  pigment- 
particles  are  producod  by  the  fever,  and  find 
t.heir  way  from  the  spleen  into  the  blood.  They 
.ire  thus  deposited  in  the  liver  and  other  organs, 
and  give  rise  to  symptoms  of  visceral  disturbance 
during  life,  and  to  the  peculiar  slaty  or  grey  dis- 
colouration that  is  found  post  mortem.  It  has 
been  said  that  in  melanotic  cancer  pigmented 
cells  have  been  found  in  the  living  blood. 

5.  Morbid  Conditions  of  the  White  Cor- 
puscles.— The  white  corpuscles  of  the  blood 
may  undergo  certain  morbid  changes  both  in 
uumber  and  appearance. 

a.  The  most  remarkable  of  these  is  increase  in 
numbers,  which  may  advance  to  such  a  degree 
that  the  white  corpuscles  become  as  numerous  as 
the  red.  This  condition  is  known  as  leucocythmmia 
or  leukaemia  (see  Leucocytilemia).  Short  of 
this,  however,  the  proportion  of  white  corpuscles 
in  the  blood  may  be  appreciably  increased,  and 
to  this  minor  condition  the  name  of  leucocytosis 
has  been  applied.  Leucocytosis,  according  to 
Virchow,  accompanies,  almost  unexceptionally, 
every  case  of  lymphatic  excitement,  such  as 
inflammation,  and  tubercular,  scrofulous,  or 
cancerous  enlargement  or  swelling  of  the  glands 
and  allied  structures — Peyer"s  glands,  the  solitary 
follicles,  the  spleen,  and  the  tonsils.  Leucocy- 
tosis is  distinguished  from  leucocythaemia  by  its 
very  moderate  degree  ;  by  its  evanescent  course  ; 
by  the  absence  of  deficiency  of  the  red  corpuscles ; 
and  by  the  accompanying  symptoms.  Leucocy- 
tosis may  be  appreciated  even  by  the  naked  eye 
in  the  clot  of  drawn  blood,  by  the  presence  of 
an  irregular  '  lymphatic  layer '  —  crusta  lym- 
phatica,  consisting  of  collections  of  white  cor- 
puscles between  the  red  clot  and  the  buffy  coat 
which  so  frequently  occurs  along  with  it. 

b.  A  diminution  in  the  number  of  white  cor- 
puscles occurs  in  chlorosis ;  and,  it  is  said,  in  ma- 
laria, especially  during  the  paroxysm  of  fever. 

c.  With  regard  to  the  structure  of  the  indivi- 
dual white  corpuscles,  the  proportion  of  uninu- 
clear or  young  cells,  and  of  multinuclear  or  aged 
cells  may  be  disturbed  both-  in  leucocytosis  and 
l6ucocythsemia  ;  while  corpuscles  may  be  found 
containing  granules  of  various  kinds,  especially 
pigment-particles,  bacteria,  micrococci,  and  other 
structures. 

6.  Morbid  Conditions  of  the  Blood-plasma. 
— (1)  Water. — The  limits  of  the  physiological 
variations  in  the  amount  of  water  in  the  blood 
are  very  wide. 

a.  Diminution  of  water  in  the  blood  is  observed 
in  various  degrees.  It  is  moderate  and  transitory 
as  the  result  of  stimulation  of  the  kidneys,  skin, 
or  bowels,  but  the  normal  proportion^  is  speedily 
restored  by  absorption.  This  condition  is  found 
after  severe  purgation,  sweating,  diarrhoea,  or 
dysentery ;  and  its  production  is  the  rationale  of 
several  of  the  methods  adopted  for  the  relief  of 
dropsy.  If  the  drain  of  water  continue,  or  if  the 
supply  fail,  the  anhydric  condition  of  blood  in- 
creases, so  that  the  fluid  appears  black,  thick,  and 
tarry.  Such  is  the  state  of  the  blood  in  the  algid 
stage  of  cholera ;  the  specific  gravity  of  the  serum 
rising  as  high  as  1,080,  accompanied  by  a  com- 
parative excess  of  salts,  albumen,  and  urea.  The 
chief  symptoms  of  great  deficiency  of  water  in  the 
blood  are  intense  thirst ;  a  shrivelled  shrunken 


aspect  of  the  body  generally ;  coldness  and  lividity 
of  the  extremities  ;  muscular  pains ;  and  suppres- 
sion of  the  excretions — phenomena  directly  re- 
ferable to  loss  of  water,  retardation  of  the 
circulation,  and  interference  with  the  function 
of  the  red  corpuscles. 

b.  Excess. — Hydrcemia. — Reference  has  been 
already  made  under  the  head  of  oligemia  to  the 
anaemia  or  hydraemia  that  follows  it.  Excess 
of  water  in  the  blood  is  perhaps  never  absolute, 
and  the  change  may  therefore  be  regarded  with 
equal  accuracy  and  greater  convenience  as  de- 
ficiency of  solids. 

(2)  Albuminous  Constituents. — On  reviewing 
what  has  already  been  said  under  the  head  of 
Coagulation  and  Fibrin,  the  reader  will  observe 
that '  amount  of  fibrin,'  and  other  expressions  con- 
nected with  the  albuminous  constituents,  must  be 
regarded  at  present  as  comparatively  meaning- 
less, in  the  light  of  our  knowledge  of  the  process 
of  coagulation.  Inasmuch,  therefore,  as  little  value 
can  now  be  attached  to  the  analyses  of  fibrin  that 
have  been  made  in  different  diseases,  it  follows 
that  the  estimates  of  the  albuminous  substances 
left  after  coagulation — that  is,  of  the  albumins  of 
the  serum,  must  also  be  rejected.  But  the  total 
amount  of  albumins  in  the  blood  may  be  easily 
ascertained ;  and  this  is  subject  to  extensive  vari- 
ations. The  balance  between  the  albuminous 
substances,  which  enter  the  blood  from  the  ali- 
mentary tract  and  the  lymphatic  system,  on  the 
one  hand,  and  the  products  of  their  transforma- 
tion by  the  tissues,  on  the  other,  is  represented 
by  the  albumins  of  the  blood.  These  will  in- 
crease accordingly  when  the  supply  is  excessive, 
or  the  consumption  small ;  and  will  decrease 
under  opposite  circumstances. 

a.  Hyperalbuminosis  is  the  name  given  to 
excess  of  albumins  in  the  blood.  The  amount 
has  been  found  notably  increased  when  the 
activity  of  the  tissues  is  abnormally  heightened, 
as  for  example  in  inflammatory  diseases  (acute 
rheumatism,  tonsillitis,  pneumonia,  and  pleurisy) ; 
and  when  fibrinogen,  which  is  the  product  of  this 
increased  activity,  is  poured  abundantly  into 
the  blood.  The  amount  of  albuminous  fluid  pro- 
duced in  an  inflamed  part,  whether  it  appears 
as  a  catarrh,  an  infiltration,  an  exudation,  or  an 
effusion,  is  very  great,  and  may  be  enormous ; 
and,  under  favourable  circumstances,  this  and 
much  that  cannot  be  so  easily  appreciated  is 
carried  into  the  blood,  the  lymphatic  structures 
swelling  en  route.  Hyperalbuminosis  as  a  result 
of  diminished  consumption  probably  does  not 
exist;  for  the  effect  of  an  insufficient  supply  of 
oxygen  to  the  albumins — (want  of  exercise  or 
over-feeding) — is  not  the  accumulation  of  these 
in  the  blood,  but  the  formation  of  '  lower'  pro- 
ducts, such  as  uric  acid  and  its  allies,  and  the 
deposit  of  fat.  Relative  hyperalbuminosis  is  a 
necessary  but  transient  effect  of  cholera  and 
other  severe  watery  fluxes. 

b.  Hypalbuminosis,  or  deficiency  of  albumins  in 
the  blood,  occurs  under  exactly  opposite  ciream- 
stances  from  the  preceding, — whether  the  in- 
gestion of  albumins  from  the  alimentary  tract 
and  the  tissues  be  comparatively  small,  or  the 
consumption  excessive.  Inanition,  therefore,  on 
the  one  hand,  and  its  multitude  of  causes,  are 
associated  with  such  poverty  of  blood  ;  and  so,  on 
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the  othor  hand,  are  loss  of  blood,  profuse  dis- 
charges of  albuminous  fluids,  morbid  growths, 
and  other  sources  of  waste,  as  well  as  excessive 
demands  of  growth  and  development.  The  albu- 
mins of  the  plasma  may  fall  under  these  circum- 
stances from  80  to  37  parts  in  1,000.  Such  hypal- 
buminosis  is,  however,  never  simple :  the  blood 
cannot  be  deficient  in  albuminous  substances 
and  otherwise  normal,  for,  as  we  have  already 
shown,  loss  of  albumen  is  always  followed  by 
absorption  of  water  and  salts  from  the  tissues 
in  definite  proportions,  and  anaemia  is  the  result. 
The  red  corpuscles  suffer  at  the  same  time,  for 
their  nutrition  speedily  fails  in  hypalbuminosis, 
<*nd  aglobulism  ensues.  Hypalbuminosis  is 
tiius  a  serious  disease  of  the  blood.  The  re- 
lations of  these  conditions  to  each  other  and  to 
oligaemia  are  even  more  complicated  clinically 
than  they  are  pathologically :  and  in  this  rela- 
tion the  whole  of  them  are  most  conveniently 
discussed  under  the  comprehensive  head  of 
anaemia  (see  Anemia). 

(3)  Clot;  Fibrin.  However  uncertain  as  a 
measure  of  any  particular  constituent  in  the 
blood,  the  amount  of  clot  or  fibrin  demands  a 
brief  notice  as  a  matter  of  fact. 

a.  Abundant  clot  has  been  considered  as  indicat- 
ing an  excess  of  fibrin  in  the  blood  or  hyperinosis, 
the  proportion  being  stated  to  rise  as  high  as 
1-0  instead  of  0'2  per  cent.  Acute  rheumatism, 
cellulitis,  pneumonia,  and  pleurisy  are  the  dis- 
eases in  which  hyperinosis  is  most  marked; 
but  it  also  occurs  in  pregnancy.  The  two 
principal  conditions  of  its  occurrence  appear 
to  be — (1)  Increased  activity  of  the  tissues — 
including  inflammation ;  and  (2)  Free  and  abun- 
dant communication  of  these  tissues  with  the 
blood  through  the  lymphatic  system. 

b.  Deficiency,  looseness,  or  absence  of  clot — '  Fluid 
blood.' — A  small  loose  clot  is  frequently  observed, 
as  for  example  in  typhous  states,  or  in  chronic 
wasting  diseases  attended  with  loss  of  blood ; 
and  has  been  described  as  indicating  hypinosis 
or  deficiency  of  fibrin.  When  the  condition 
is  extreme,  the  clot  may  be  absolutely  wanting, 
as  in  certain  cases  of  anaemia :  the  blood  then 
separates  on  standing  into  three  layers  —  an 
upper,  consisting  of  clear  liquid  ;  a  middle,  puri- 
form,  of  white  corpuscles  ;  and  a  lower,  red,  of 
red  corpuscles.  In  another  and  larger  group  of 
cases,  non-coagulating  or  fluid  blood  is  at  the 
■same  time  of  an  intensely  dark  colour  or  even 
lake,  and  is  commonly  described  as  '  black.'  The 
circumstances  under  which  this  condition  of  blood 
occurs,  and  the  cause  of  the  remarkable  colour 
have  been  already  noticed ;  and  it  remains  to 
account  only  for  the  fluidity.  The  profound 
alteration  of  the  red  corpuscles,  the  want  of  oxy- 
gen, the  interference  with  the  production  of  the 
fermont,  and  the  changes  in  the  fibrinogen  and 
fibrinoplastic  substance — one  and  all  combine 
to  prevent  coagulation. 

c.  Buffy  coat.  Another  phenomenon  connected 
with  coagulation,  from  which  erroneous  and  even 
dangerous  conclusions  have  been  drawn,  is  the 
so-called  buffy  coat.  The  process  of  coagulation 
is  gf-nerally  sufliciently  slow  to  allow  of  the 
gravitation  of  some  of  the  red  corpuscles  from 
the  surface  of  the  blood  ;  and  the  corresponding 
part  of  the  clot  is  accordingly  paler.    When  the 
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pale  layer  is  unusually  large  it  is  known  as  the 
buffy  coat  or  crusta  phlogistica :  it  may  be  seen 
in  the  blood  in  pregnancy,  inflammatory  fevers, 
hydraemia,  and  oligocythaemia.  When  these 
cases  are  analysed,  it  is  found  that  the  conditions 
favourable  to  the  formation  of  the  bufiy  coat  are 
probably  all  more  or  less  connected  with  the  red 
corpuscles,  namely — ( 1 )  increased  specific-gravity 
of  the  red  corpuscles,  as  in  oligocythaemia  and 
hydraemia — allowing  more  rapid  sinking;  (2) 
interference  with  the  catalytic  action  of  the 
haemoglobin,  which  is  bo  powerful  in  determin- 
ing the  rapidity  of  coagulation,  as  in  fevers  and 
oligocythaemia;  and  (3)  want  of  oyxgen,  corre- 
sponding to  the  amount  and  condition  of  the 
haemoglobin,  as  in  the  same  diseases.  One  and  all 
of  these  states  render  the  process  of  coagulation 
slow  compared  with  the  descent  of  the  red  cor- 
puscles ;  and  the  buffy  coat  is  the  result.  It 
thus  appears  that  the  buffy  coat  is  no  indication 
whatever  of  excess  of  fibrin-generators,  or  of  the 
opposite ;  and  that  it  is  found  under  the  most 
diverse  conditions  of  blood. 

(4)  Salts. — The  amount  of  positive  knowledge 
concerning  morbid  alterations  of  the  salts  of  the 
blood  is  but  small.  It  is  to  be  observed  that  the 
salts  of  the  plasma  have  chiefly  sodium  as  their 
base,  while  potassium-salts  mostly  reside  in  the 
corpuscles. 

a.  Diminution. — In  febrile  diseases  there  is  an 
increased  discharge  of  compounds  of  both  bases, 
but  at  different  periods;  the  potassium-salts  ap- 
pearing in  excess  in  the  excretions  until  the  crisis 
is  past,  and  the  sodium-salts  during  defervescence. 
At  both  periods,  it  may  be  considered  certain 
that  the  blood  is  the  chief  source  of  the  salts  ex- 
creted; and  that  it  is  accordingly  deficient  in 
these  constituents. 

b.  Excess. — On  the  other  hand,  the  salts  of  the 
plasma  are  relatively  in  excess  in  hypalbumi- 
nosis, replacing,  in  the  proportion  already  stated, 
the  lost  albumen.  The  effect  on  the  salts  of  the 
blood  of  such  drains  as  occur  in  cholera  has  been 
variously  stated  ;  some  authorities  declaring  that 
it  is  an  increase,  others  a  diminution. 

c.  Reaction. — The  alkalinity  of  the  blood  is 
said  to  be  diminished  in  gout,  cholera,  and  osteo- 
malachia. 

(5)  Fats. — The  normal  increase  of  fats  in  the 
plasma  that  occurs  after  meals  may  be  exaggerated 
by  a  diet  rich  in  oil,  and,  it  is  said,  in  chronic 
drunkards  and  in  persons  disposed  to  obesity. 
When  this  increase  is  so  great  that  the  serum 
presents  a  milky  appearance  the  blood  has  been 
called  chylous.  A  cream-like  scum  forms  on 
the  surface  of  the  serum ;  and  the  milky  appear- 
ance is  found  microscopically  to  be  due  to  the 
presence  of  fine  granules  and  oil-globules.  A 
marked  increase  of  fatty  matters  in  the  blood 
has  been  found  in  some  cases  of  chyluria.  Fat 
may  also  appear  in  the  blood  as  a  foreign  body, 
by  the  escape  of  marrow  into  the  circulation  in 
fracture  of  bones — and  that  in  such  quantity  as 
to  cause  fatal  capillary  embolism. 

(6)  Carbonic  Acid,  which  exists  in  arterial 
blood  in  the  proportion  of  30  per  cent.,  and  in 
venous  blood  of  35  per  cent.,  by  volume,  may  accu- 
mulate within  the  circulation  either  by  increased 
formation  or  by  retention.  Although  associated 
with  asphyxia,  this  increase  of  carbonic  acid  is 
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probably  not  the  cause  either  of  the  symptoms 
of  that  condition,  or  of  the  dark  colour  of  the 
blood  that  accompanies  it. 

(7)  Other  Constituents. — Amongst  the  most 
important  of  tho  other  constituents  of  the  blood, 
the  following  are  to  be  noticed : — 

a.  Urea,  which  exists  in  normal  blood  to  the 
amount  of  1*8  parts  in  10,000,  may  increase  in 
uraemia  by  two  or  three  times.  There  is  still 
much  uncertainty,  however,  on  this  subject  (see 
Uilbmia).  Disease  of  the  urinary  organs,  which 
interferes  with  the  elimination  of  urea  and  allied 
products  from  the  blood,  is  the  usual  cause  of 
uraemia ;  but  excessive  tissue-change,  as  in  fever 
and  inordinate  muscular  exercise,  has  also  the 
same  effect. 

b.  Uric  acid,  found  in  normal  blood  in  minute 
traces,  is  increased  (as  urate  of  soda)  in  all  cases 
of  gout,  and  may  amount,  according  to  Dr.  Garrod, 
even  to  0-175  parts  in  10,000.  Its  presence  is 
easily  demonstrated  by  the  thread-experiment 
(see  Gout).  Uric  acid  is  also  increased  in  leukae- 
mia and  chlorosis — probably  from  the  imperfect 
oxidation  associated  •with  the  condition  of  the 
red  corpuscles. 

c.  Leucin,  tyrosin,  hippuric  acid,  sarcin,  and 
other  allied  complex  compounds,  have  been  fre- 
quently found  in  the  blood  in  small  quantities, 
and  the  same  may  be  said  of  oxalic  and  lactic 
acids,  and  of  acetone. 

d.  Bile. — Certain  of  the  constituents  of  the  bile 
may  occur  in  the  plasma.  The  most  obvious  of  these 
are  the  bile-pigments — bilirubin  and  biliverdin, 
•which  either  by  direct  formation  in  the  blood  from 
the  haemoglobin,  or  more  frequently  by  absorption 
from  the  liver,  accumulate  within  the  circulation, 
and  by  their  deposit  give  rise  to  the  colour  of  the 
tissues  in  jaundice.  The  bile-acids — glycocholic 
and  taurocholic  acids — are  also  under  certain  cir- 
cumstances absorbed  into  the  blood,  where  they 
may  be  detected  with  difficulty.  They  have  a 
destructive  effect  upon  the  red  corpuscles,  and  act 
further  as  a  powerful  poison  to  the  tissues,  causing 
the  excessively  severe  symptoms  that  may  occur 
in  hepatogenous  jaundice.  Cholesterin  is  credited 
by  some  pathologists  with  being  the  cause  of  the 
same  symptoms,  and  it  has  been  found  in  the 
blood  in  increased  proportion  in  some  cases  of 
severe  jaundice. 

e.  Sugar. — The  sugar  of  the  blood  is  increased 
in  diabetes,  in  some  cases  reaching  0-3  to  0*5  per 
cent. 

7.  Extraneous  Matters  in  the  Blood. — Be- 
sides its  normal  constituents  and  their  products, 
the  blood  may  occasionally  contain  certain  matters 
entirely  foreign  to  it,  such  as  the  numerous  poisons 
which  act  either  directly  upon  the  corpuscles,  or 
remotely  upon  the  organism.  These,  entering 
the  circulation  before  they  exert  their  specific 
effect,  are  in  many  instances  readily  discovered 
by  analysis.  Tho  acid  compounds  of  hydrogen 
with  sulphur,  phosphorus,  arsenic,  and  antimony, 
respectively,  act  as  blood-poisons  by  depriving 
the  oxyhemoglobin  of  its  oxygen  ;  -while  carbonic 
oxide  and  nitrous  oxide  unite  with  the  haemo- 
globin, and  expel  tho  oxygen  from  the  blood. 
It  is  a  matter  of  speculation  -whether  other  so- 
called  poisons,  the  nature  of  which  is  still  obscuro, 
do  not  enter  the  blood  and  there  exert  their 
primary  effect,  such  as  tho  contagium  of  acute 
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specific  fevers  and  other  infectious  disorders. 
Similar  infective  matters,  produced  in  the  tissue* 
of  the  body  itself,  are  believed  to  be  absorbed  in 
septicaemia,  pyaemia,  and  other  allied  diseases,  and 
numerous  observations  support  the  further  be- 
lief that  the  presence  of  bacteria  is  intimately 
associated  therewith.  A  somewhat  similar  in- 
fection may  occur  in  malignant  disease,  the 
juices  being  mixed  with  the  blood-plasma,  but 
in  some  instances  the  process  may  be  different, 
namely  by  means  of  cells.  We  cannot  expect  to 
detect  these  cells  in  the  blood  in  transitu.  The 
same  remark  applies  to  embola,  of  whatever 
nature,  and  to  blood-crystals. 

8.  Organisms. — The  blood  may  contain  a 
variety  of  living  organisms,  either  foreign  or 
peculiar  to  itself;  the  latter  being  called  h<Bma~ 
tozoa.  See  H-2bmatozoa,  Chyluhia,  and  Re- 
lapsing Fevee;  also  Bacteeia,  Filar ia  San- 

GDINIS-HOMINIS,    MICROCOCCI,     SpLRILLUM,  and 

Zyme.  J.  Mitchell  Bruce. 

BLOOD,  Transfusion  of.  See  Transfusion. 

BLOOD-WOEMS.- This  term  is  of  general 
application.  It  refers  to  all  kinds  of  Entozoa 
living  in  the  blood.    See  Haematozoa. 

BLUE  DISEASE.  A  condition  in  which  the 
most  prominent  symptom  is  a  peculiar  disco- 
louration of  the  skin  and  mucous  membranes, 
due  to  the  circulation  of  dark  blood  in  the  vessels. 
See  Cyanosis  ;  and  Heart,  Malformations  of. 

BOILS. — Synon.  :  Furuncles  ;  Fr.  Furoncle; 
Ger.  Furunkel. 

Definition. — Gangrenous  inflammation  ot 
the  skin,  forming  small  painful  swellings,  and 
ending  by  expulsion  of  the  necrosed  centre  or 
'  core.'  The  inflammation  begins  in  the  glandu- 
lar structures,  hence  involving  not  only  the  skin, 
but  also  the  cellular  tissue  immediately  beneath. 
The  sebaceous  glands  are  most  commonly  the 
seat  of  boils,  but  occasionally  the  Meibomian 
glands  (stye),  the  ceruminous  glands,  and  the 
sweat-glands  of  the  armpit ;  or,  more  rarely  still, 
the  glands  of  the  lips,  vulva,  or  anus  are  affected. 

.^Etiology. — The  predisposing  causes  of  boils 
are  : — the  male  sex ;  middle  life  ;  a  stout  habit 
of  body ;  seasons  of  spring  and  autumn  ;  a  diet 
too  full  of  flesh,  or  one  suddenly  changed,  such 
as  that  adopted  during  training  for  rowing,  &c. 
To  these  must  be  added  the  vitiation  of  the 
blood  during  exhausting  fevers  and  in  certain 
cases  of  saccharine  urine,  or  induced  by  inhaling 
dissecting-room  effluvia ;  and  dirty  occupations, 
for  example,  chimney-sweeping  or  rag-picking. 
Lastly,  boils  are  sometimes  epidemic 

Local  causes. — The  parts  of  the  skin  most  ex- 
posed to  dirt  or  chafing,  the  hands  and  face,  the 
nock  and  back,  the  buttocks  and  knees,  are  favour- 
ite sites  for  boils  ;  but  they  may  form  on  any  part 
except  tho  palms  and  soles.  Blisters,  poultices, 
and  stimulating  liniments  occasionally  cause  them. 

To  these  causes  is  added  by  some  authors  the 
specific  contagion  of  a  parasitic  fungoid  plant, 
the  mycelium  of  which,  by  developing  in  a  gland- 
coll,  thereby  causes  limited  necrosis  (the  slough) 
of  the  tissue  in  which  it  grows.  The  truth  of 
this  view  is  not  yet  clearly  established. 

Symptoms. — Boils  appear  either  singly,  in 
succession,  or  several  at  once,  forming  then  an 
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eruption  on  the  skin.  The  solitary  boil  begins  with 
itching ;  soon  a  reddish  pimple  forms,  sometimes 
tipped  with  a  minute  vesicle,  in  the  centre  of 
which  a  hair  may  generally  be  detected.  The 
pimple  grows  larger  and  harder,  the  red  area  in- 
creases and  grows  darker,  and  pain  begins, sting- 
ing at  first,  then  throbbing.  In  about  five  days  the 
6ummit  breaks,  pus  oozes  forth,  the  pain  abates, 
and  the  hardness  diminishes.  A  day  or  two  later 
the  core,  a  shred  of  sphacelated  cellular  tissue, 
escapes.  The  boil  then  subsides,  and  healing 
rapidly  takes  place  ;  the  scar  is  depressed,  and  for 
some  time  of  a  violet  colour.  Occasionally  the 
inflammation  affects  chiefly  the  cellular  tissue 
beneath  the  skin  ;  the  mass  is  then  softer,  more 
round  and  clearly  circumscribed,  and  fluctuates 
like  an  abscess — this  variety  forms  in  the  arm- 
pit. Earely,  the  central  slough  extends  rapidly 
beneath  the  surface,  and  communicates  with  the 
eurface  by  several  small  apertures  (carbuncle). 
In  other  cases  the  swelling  is  more  diffuse ;  no 
core  appears  at  the  surface,  but  a  hard  very 
painful  pimple  is  formed,  which  is  long  in  sub- 
siding (blind  boil).  The  furuncular  eruption, 
consisting  of  groups  of  small  boils,  forms  suc- 
cessive crops,  and  thus  the  disease  may  continue  a 
long  time.  Boils  are  generally  limited  to  a  small 
region,  but  this  is  not  always  the  case  ;  and  the 
greater  part,  even  the  whole,  of  the  body  may  be 
attacked. 

The  constitutional  disturbance  is  usually  nil 
or  slight  when  the  boil  is  due  to  local  irritation, 
though  it  may  suffice  to  render  nervous,  irritable 
persons  unfit  for  work.  "When  the  boils  are 
caused  by  exhaustion,  the  general  symptoms  are 
severe  and  denote  great  depression.  Prostration, 
agitation,  stupor,  low  delirium,  dry  brown  tongue, 
sordes,  vomiting,  and  diarrhoea  set  in,  and  the 
case  often  ends  fatally;  or  recovery  is  very  slow, 
accompanied  by  much  suppuration.  Septic  ab- 
sorption and  pyaemia  very  rarely  take  place. 

Carbuncular  Boil  of  the  Face. — There  is  a  rare 
and  often  fatal  form  of  boil,  the  determining 
cause  of  which  is  unknown.  It  is  met  with  only 
on  the  head  and  neck,  notably  on  the  lip.  Mild 
and  trifling  at  first,  like  an  ordinary  boil,  it 
rapidly  extends  by  inflammation  of  the  veins  or 
lymphatics,  and  causes  poisoning  of  the  blood. 
The  earliest  sign  of  this  fatal  change  is  the  occur- 
rence of  violent  and  repeated  shivers.    The  boil 
becomes  a  boggy  swelling  of  blackish  violet 
colour;  the  surrounding  tissues  become  hard 
and  brawny;    suppuration  ceases;  sloughing 
occurs ;  the  complexion  grows  earthy ;   the  fea- 
tures, if  the  boil  is  on  the  face,  become  everted ; 
the  skin  round  the  eyes  in  some  cases  is  puffed 
out,  and  the  eyes  themselves  project  from  the 
sockets;  anxiety  and  laboured  gasping  breathing 
set  in ;  and  a  violent  constricting  pain  in  the 
head,  chest,  or  belly  is  frequently  experienced. 
Delirium  and  coma  usually  supervene,  but  some- 
times  consciousness  and  terriblo  suffering  re- 
main to  the  last.    The  duration  from  the  first 
shiver  to  the  end  is  about  four  days.    The  veins 
of  the  face  first  inflame,  and  the  phlobitis  extends 
by  the  veins  of  the  orbit  to  the  sinuses  in  the 
skull,  to  the  diploe,  &c. ;  hence  abscesses  form  in 
the  eyelid,  the  forehead,  the  meninges,  or  the 
brain,  and  occasionallj  in  distant  viscera. 
Diagnosis. — A  boil  is  distinguished  by  the 


central  cavity  and  slough — characters  peculiar  to 
it.  The  boil  of  the  face  accompanied  with  phle- 
bitis has  been  confounded  in  this  country  with 
the  '  malignant  pustule'  of  Continental  surgeons. 
The  former  is  still  a  boil  with  a  central  core. 
The  'pustule  maligne'  is  said  to  have  invariably 
a  large  vesicle  surmounting  a  brownish  eschar, 
with  a  ring  of  smaller  vesicles  round  the  larger 
one, — a  condition  never  met  with  in  boils. 

Pbogkosis. — When  due  to  local  causes,  the 
prognosis  is  always  good,  unless  the  patient  be 
exhausted  by  old  age  or  fever;  under  such  cir- 
cumstances the  extensive  sloughing  and  suppu- 
ration often  lead  to  a  fatal  issue. 

Treatment. — General. — First  remove  predis- 
posing causes,  and  invigorate  the  patient  by 
change  of  air,  outdoor  exercise,  vapour  and 
Turkish  baths.  The  diet  should  be  moderate 
and  mixed.  Alcohol,  unless  the  patient  is  greatly 
debilitated,  should  be  given  in  very  moderate 
quantity,  and  the  form  of  fermented  liquor  most 
habitual  to  the  patient  is  best ;  much  alcohol 
taken  before  the  core  has  loosened  increases  the 
pain  and  throbbing.  Occasionally  a  saline 
purge  should  be  given.  Of  empirical  remedies, 
yeast  (a  tablespoonful  thrice  daily)  is  said  to  put 
an  end  to  the  repetition  of  boils.  Quinine  and 
perchloride  of  iron  are  also  used.  Quinine 
should  be  given  to  an  adult  in  five-grain  doses 
every  six  hours,  till  singing  in  the  ears  and  head- 
ache begin ;  it  should  then  be  gradually  lowered 
for  three  or  four  days  to  three  or  four  grains 
per  diem,  and  then  left  off.  In  obstinate  cases 
the  waters  of  Vichy,  Bareges,  or  Harrogate  are 
believed  to  remove  the  disposition  to  boils.  In 
diabetes  omission  of  sugar-forming  food,  and  the 
free  administration  of  alkalis  are  the  most  effec- 
tual remedies.  For  the  exhausting  boil  of  the 
face,  large  doses  of  brandy,  with  quinine,  are  re- 
quired. 

Local. — When  signalled  by  itching,  a  boil  may 
be  stopped  by  plucking  out  the  hair  of  the  in- 
flamed follicle,  and  in  a  long  succession  many 
boils  may  thus  be  prevented.  When  the  areola  has 
formed,  if  the  pain  be  slight  a  drop  of  caustic  solu- 
tion applied  to  the  centre  will  sometimes  check 
the  progress  of  the  boil.  A  better  plan  at  this  stage 
is  to  cover  the  boil  with  a  galbanum  and  opium 
plaster  (Erasmus  Wilson's)  spread  on  leather. 
Under  this  treatment  pain  at  once  ceases,  the 
inflammation  gradually  subsides,  and  the  sepa- 
ration of  the  core  proceeds  painlessly ;  when 
the  boil  discharges,  a  hole  should  be  cut  in  the 
centre  of  the  plaster,  for  the  escape  of  the  pro- 
ducts. When  the  pain  is  stinging,  and  the 
areola  wide,  with  restlessness  and  headache, 
warm  poultices  are  most  soothing  —  those  of 
starch  cause  pustulation  less  than  linseed  ^  meal 
poultices.  Mixing  lard  with  linseed  poultice,  or 
sprinkling  it  with  the  dilute  solution  of  acetate 
of  lead,  has  a  similar  effect.  Poultices  hasten 
the  expulsion  of  the  slough,  but  should  be  dis- 
continued as  soon  as  the  hardness  changes 
to  doughiness.  If  the  slough  is  large,  the  sur- 
face may  be  dressed  with  lint  spread  with  Peru- 
vian balsam,  and  the  boil  carefully  protected  by 
means  of  pads  and  compresses. 

Incisions  aro  now  much  less  employod  than 
formerly.  They  increase  rather  than  lessen  the 
loss  of  tissue  in  ordinary  boils,  and  do  not 
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sbirten  the  duration  of  the  inflammation.  They 
give  relief  to  pain,  however,  and  check  the 
spread  of  diffused  boils.  When  made,  incisions 
should  be  free,  crucial,  or  even  star-like,  and 
carried  beyond  the  boil.  In  the  rapidly  extend- 
ing boil  of  the  face  local  treatment  is  of  little 
avail ;  the  free  use  of  the  actual  cautery  may 
be  beneficial  if  employed  at  an  early  period. 

Bkekeley  Hnx. 

BONE,  Diseases  of. — Under  this  head  are 
included : — Acute  and  Chronic  Inflammation  of 
bone  and  its  membranes,  -with  the  consequences 
thereof,  such  as  Caries,  Necrosis,  and  Abscess  ; 
New  Growths  which  arise  both  within  and  upon 
the  bone  ;  Malformations  ;  and  certain  Disorders 
of  Nutrition,  namely,  Hypertrophy  and  Atrophy. 
Bone-tissue  should  be  regarded  as  being  simi- 
lar to  other  connective  tissues,  but  some  dis- 
eases affecting  it  are  rendered  obscure,  while 
others  are  materially  modified,  by  reason  of  its 
meshes  being  filled  with  lime-salts. 

1.  Inflammation. — As  a  matter  of  clinical 
convenience,  it  is  usual  to  consider  separately  in- 
flammations of  the  periosteum,  of  the  bone  proper, 
and  of  the  medulla ;  but  it  should  not  be  forgotten 
that  these  structures  are  throughout  continuous 
and  interdependent,  and  that  disease  is  rarely 
exclusively  confined  to  any  one  of  them — it  may 
originate  or  be  chiefly  developed  in  one,  but 
it  cannot  long  exist  without  involving  the  others 
to  a  greater  or  less  degree. 

A.  Periostitis — Inflammation  of  the  invest- 
ing membrane  of  bone  (die  Knochenhauf).  By 
periosteum  is  usually  meant  the  thin  fibrous  en- 
velope of  the  bone  in  which  the  vessels  for  the 
supply  of  blood  subdivide.  But  between  it  and 
the  bone  is  a  layer  of  osteogenetic  cells  like  the 
cambium-layer  of  a  growing  plant,  and  immedi- 
ately external  is  a  layer  of  cellular  tissue,  con- 
tinuous with  that  of  the  adjacent  parts ;  these 
are  integral  portions  of  the  periosteum,  and  take 
an  active  share  in  all  its  diseased  processes. 
Periostitis  may  be  either  acute  or  chronic. 

(a)  Acute  periostitis,  osteoperiostitis,  acute  pe- 
riosteal abscess,  or  acute  necrosis. — This  is  a  for- 
midable, but  fortunately  comparatively  rare, 
disease,  at  least  in  the  adult.  It  attacks  the  long 
bones  almost  exclusively,  usually  those  of  delicate 
children  or  young  adults,  in  whom  active  bone- 
growth  is  still  going  on,  and  the  periosteum  is 
highly  vascular.  Acute  periostitis  probably  never 
occurs  without  coincident  inflammation  of  bone, 
and  it  is  by  far  the  most  common  cause  of  ne- 
crosis. It  will  be  best  to  regard  it  as  an  acute 
ostitis  and  periostitis  combined,  and  to  call  it 
osteoperiostitis,  just  as  we  call  inflammation  of 
the  bone  and  of  the  endosteum  osteomyelitis. 
The  extent  to  which  the  bone  and  the  perios- 
teum are  in  the  first  instance  respectively  in- 
volved is  always  difficult,  and  sometimes  im- 
possible, to  determine  —  it  may  be  inferred 
from  the  extent  of  the  necrosis.  There  are 
two  ways  in  which  the  disease  may  begin — 
either  in  the  fibrous  investing  sheath  of  the  bone 
and  the  cellular  layers  beneath  and  superficial  to 
it,  from  whence  it  spreads  inwards  to  the  cortical 
bone-substance,  or  even  to  the  medulla ;  or  in 
the  bone-tissue — the  inflammation  spreading 
outwards  to  the  periosteum.    It  is  impossible 
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in  the  living  subject  to  distinguish  acute 
osteomyelitis  and  osteoperiostitis  arising  from 
idiopathic  causes.  The  disease  is  usually  at- 
tributed to  an  injury,  often  slight,  or  to  ex- 
posure to  extremes  of  cold  or  heat.  Frequently 
no  cause  is  assignable. 

Pathology. — Rapid  exudation  takes  place  iu 
the  layers  of  the  periosteum,  and  in  the  Haversian 
spaces  and  canals  of  the  bone,  to  such  an  extent 
as  to  obstruct  the  circulation,  and  probably  to 
cause  by  pressure  the  severe  pain  complained  of 
at  the  outset.  The  exudation  beneath  the  fibrous 
layer  of  periosteum  is  copious,  and  soon  becomes 
purulent ;  the  periosteum  is  detached ;  the  vascular 
supply  of  the  bone  is  cut  off ;  and  necrosis  results. 
The  extent  of  the  necrosis  depends  upon  the 
extent  to  which  the  periosteum  is  engaged,  while 
the  thickness  of  the  dead  bone  depends  mainly 
on  the  depth  to  which  the  inflammation  in  the 
osseous  tissue  extends.  Large  accumulations 
of  pus  are  often  rapidly  formed  in  these  cases, 
the  pus  escaping  through  openings  in  the  fibrous 
envelope  into  the  circumjacent  cellular  tissue. 
The  shafts  of  the  tibia  and  femur  are  the  parts 
most  frequently  affected  ;  the  disease  occurs  more 
rarely  in  the  bones  of  the  upper  extremities  and 
other  parts  of  the  skeleton. 

Symptoms. — One  of  the  earliest  symptoms  of 
acute  periostitis  is  sudden  and  severe  pain  in 
the  affected  bone,  which  is  soon  followed  by 
intense  fever.  On  the  second  or  third  day 
deep-seated  swelling  sets  in,  somewhat  obscure 
at  first.  After  an  interval  varying  from  five 
to  ten  days,  the  inflammatory  signs  approach 
the  surface,  the  skin  becomes  oedematous, 
pits  on  pressure,  and  finally  reddens  and 
inflames.  The  length  of  interval  depends  on 
the  thickness  of  muscles  and  soft  parts  covering 
the  affected  bone.  Other  things  being  alike  in 
respect  of  pain  and  amount  of  fever,  the  longer 
the  delay  in  the  appearance  of  external  swelling, 
the  greater  the  probability  that  the  bone  is  the 
first  and  chief  tissue  engaged,  the  inflammation 
having  reached  the  periosteum  secondarily,  while 
the  early  appearance  of  swelling  and  fluctuation 
externally  suggest  that  the  inflammation  is 
chiefly  periosteal.  Blood-poisoning,  either  sep- 
ticeemic  or  pysemic,  is  a  common  consequence  of 
acute  inflammation  of  bone  and  periosteum. 

Diagnosis. — This  disease  may  be  obscure  at 
the  commencement,  and  its  nature  overlooked  ; 
it  has  often  been  mistaken  for  acute  rheumatism 
on  account  of  the  swollen  joints,  for  phleg- 
monous erysipelas,  for  acute  cellulitis,  or  for 
typhoid  fever.  The  only  malady  with  which 
acute  periostitis  need  be  confounded  is  an 
idiopathic  inflammation  of  the  deep-seated 
cellular  tissue  in  a  limb.  This  disease  is  rare. 
"When  we  observe  the  chain  of  symptoms  above 
described  in  a  young  person,  we  may  safely 
assume  the  presence  of  an  acute  osteoperiostitis. 
The  disease  almost  invariably  terminates  in 
suppuration  and  necrosis ;  resolution  happens 
rarely,  but  necrosis  is  not  inevitable,  even  after 
suppuration.  In  a  few  cases,  especially  in  young 
children,  if  the  matter  be  speedily  evacuated,  the 
abscess  collapses,  the  periosteum  reunites  with 
the  bone,  and  no  necrosis  takes  place.  This 
result  is  unfortunately  quite  exceptional. 

Prognosis. — This  must  be  founded  on  thfl 
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extent  of  the  necrosis ;  whether  blood-poison- 
ing has  taken  place  ;  and  whether  the  adjacent 
joints  are  implicated  in  the  disease.  Cure  cannot 
take  place  until  the  dead  bone  is  cast  off  or 
removed,  and  this  is  often  long  delayed.  The 
usefulness  of  a  limb  may  be  permanently  impaired 
by  the  disease,  or  it  may  require  amputation,  or 
the  patient  may  lose  his  life  altogether.  On  the 
other  hand,  the  use  of  the  limb,  and  the  health 
of  the  patient,  may  become  completely  re- 
established. 

Treatment. — Early  and  energetic  treatment  is 
of  the  greatest  importance,  as  it  affords  the  best 
prospect  of  averting  the  disastrous  consequences  of 
acute  periostitis,  but  in  hospital  practice  the  cases 
are  rarely  seen  sufficiently  early.  In  the  first 
stage  the  limb  should  be  elevated,  and  ice  applied ; 
painting  the  limb  with  a  strong  solution  of  iodine 
is  advisable.  As  soon  as  the  nature  of  the  affec- 
tion is  manifest,  incisions  down  to  the  bone,  so 
as  to  divide  the  periosteum,  are  indicated  even 
before  pus  is  formed.  They  relieve  pain  and 
tension,and,by  permitting  the  timely  escape  of  pus 
as  soon  as  it  does  form,  the  amount  of  perios- 
teal separation,  and  consequently  of  necrosis,  is 
limited.  It  is  the  more  important  to  make  an 
early  incision,  because  evidence  of  fluctuation  is 
at  first  by  no  means  clear  or  easy  to  make  out, 
and  this  should,  therefore,  be  done  in  all  cases 
of  doubt.  Antiseptic  precautions  should  always 
be  taken.  Sometimes  the  abscess-cavity  does 
not  readily  collapse,  owing  to  its  walls  being 
stiff  and  infiltrated,  and  its  contents  may  become 
putrid,  thus  greatly  increasing  the  patient's 
risks.  If  there  be  synovial  effusion  into  a 
neighbouring  joint,  the  limb  should  be  kept  at 
rest  by  means  of  a  splint  or  a  fixed  bandage. 
When  the  acute  symptoms  subside,  the  abscess- 
cavity  contracts,  one  or  more  sinuses  remain,  and 
the  dead  bone  begins  to  separate  (see  Necrosis). 

Where  the  epiphysis  is  engaged  in  the  disease 
the  case  is  more  urgent ;  the  fever  runs  higher, 
the  suppuration  is  greater,  and  the  degree  of 
joint-implication  more  intense,  proceeding  in  ex- 
treme cases  to  suppurative  inflammation  and 
destruction  of  the  articulation.  The  oedema  of 
the  limb  often  indicates  a  deep-seated  phlebitis, 
the  precursor  of  septic  poisoning.  Under  these 
circumstances,  amputation  of  the  limb  is  often 
the  only  resource.  It  is  imperative  to  amputate 
where  there  is  extensive  bone-destruction,  and 
the  symptoms  indicate  commencing  pyaemia  ;  or 
where,  with  the  death  of  a  large  portion  of  the 
shaft,  one  or  both  of  the  neighbouring  joints  has 
become  gravely  implicated,  and  great  suffering 
and  loss  of  strength  forbid  us  to  temporise.  It 
is  precisely  in  these  cases,  however,  where  the 
diaphysis  has  become  necrosed  up  to  the  epiphy- 
sal  junction,  that  good  results  are  attainable  by 
the  immediate  extraction  of  the  dead  bone.  The 
shaft  where  it  joins  the  epiphysis  becomes  ra- 
pidly detached  and  loose,  and  may  easily  be 
separated,  while  the  bone  can  be  divided  with  a 
chain  saw  beyond  the  limit  of  the  necrosis  in 
the  other  direction,  and  removed.  It  is  difficult, 
howover,  in  the  early  stages  to  diagnose  the 
extent  of  the  necrosis.  Where  the  joints  both 
above  and  below  are  involved,  amputation  is 
usually  necessary. 

A.  periostitis  of  a  very  acute  form,  almost 


invariably  suppurating,  and  accompanied  by 
necrosis,  is  very  common  in  the  fingers,  where  it 
chiefly  affects  the  ungual  phalanges.  The  pain 
is  very  great,  but  may  be  relieved  by  an  early 
and  free  incision  down  to  the  bone,  which,  never- 
theless, does  not  usually  avert  either  suppuration 
or  necrosis. 

(b)  Chronic  periostitis  is  usually  due  to  some 
diathetic  cause,  but  may  result  from  injury,  01 
from  some  continuous  pressure.  It  is  most  fre- 
quent on  the  superficial  parts  of  the  skeleton,  as 
the  tibia,  clavicle,  skull,  and  ribs,  but  may  affect 
any  bone ;  and  it  is  often  observed  at  the  origin 
or  insertion  of  muscles.  When  the  disease  arises 
from  a  general  cause,  such  as  syphilis,  many 
parts  of  the  skeleton  are  affected ;  when  from  a 
local  cause,  usually  only  one. 

Symptoms.  —  Chronic  periostitis  generally 
takes  the  form  of  what  is  called  a  node — a 
tender,  more  or  less  painful,  rounded  or  oval 
swelling;  at  first  tense  and  hard,  afterwards 
softer,  or  even  fluctuating.  The  pain  is 
much  greater  at  the  outset,  from  the  tension  of 
the  parts  involved,  and  is  generally  worse  at 
night.  Subsequently  the  swelling  becomes  in- 
dolent, and  painless,  unless  pressed  upon.  Nodes 
are  due  to  a  localised  inflammation.  The  cambium- 
layer  of  the  periosteum  and  its  external  layer 
proliferate  and  become  filled  with  leucocytes, 
thus  forming  a  well-marked  projection  on  the 
bone,  which  may  undergo  resolution,  suppurate, 
or  ossify,  according  to  circumstances. 

Prognosis. — In  chronic  periostitis  this  is  usu- 
ally favourable.  Under  the  influence  of  early  and 
suitable  treatment,  the  inflammatory  products 
are  completely  absorbed,  and  the  bone  resumes 
its  natural  shape.  If  the  chronic  inflammation 
of  the  periosteum  be  permitted  to  proceed  un- 
checked, a  deposit  of  new  osseous  lamellae  usually 
takes  place  on  the  surface  of  the  affected  bone, 
giving  rise  to  permanent  thickenings,  or  even  to 
osteophytic  growths.  These  are  composed  of 
light  porous  bone,  with  a  rough  surface.  The 
skeleton  of  a  syphilitic  subject  will  often  present 
numerous  thickenings  of  this  nature.  On  making 
a  section  of  the  bone,  it  is  easy  to  see  that  the 
new  bone  is  superimposed  upon  the  old,  and  is 
formed  by  the  periosteum. 

Treatment  When  due  to  a  local  cause,  the 

swelling  will  often  spontaneously  subside  with 
rest  to  the  part,  but  in  obstinate  cases  iodide  of 
potassium  internally,  and  iodine  ointment  or 
blistering  externally,  may  be  required.  If  the 
subject  be  unhealthy,  or  if  the  original  injury  be 
considerable,  suppuration  may  take  place,  when 
the  treatment  will  be  that  of  an  inflammatory 
abscess.  Syphilitic  nodes,  which  are  a  very 
common  expression  of  chronic  periostitis,  yield 
rapidly  to  the  influence  of  iodide  of  potassium, 
which  in  some  cases  may  usefully  be  combined 
with  a  mercurial  course.  Blistering  or  friction 
externally  is  hurtful  in  such  cases.  Syphilitic 
nodes  are  not  at  first  prone  to  suppuration,  and 
even  when  they  become  soft  and  fluctuating,  and 
the  skin  reddens  over  them,  they  should  not  be 
mistaken  for  abscessos,  as  they  readily  become 
absorbed  under  suitable  treatmont. 

(c)  Periostitis  after  typhoid  fever. — A  peculiar 
form  of  chronic  periostitis  is  occasionally  observed 
as  a  sequel  to  typhoid  fever.    It  occurs  during 
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convalescence,  and  ■without  general  symptoms.  It 
takes  the  form  of  hot,  painful,  and  tender  nodes, 
frequently  symmetrical,  and  often  placed  on  the 
tibia;  the  disease  is  also  found  on  the  ribs  and 
other  bones.  It  may  be  associated  with  necrosis, 
but  if  so  the  extent  of  the  dead  bone  is  small  in 
proportion  to  the  inflamed  area  of  periosteum. 
The  general  health  is  not  seriously  affected,  and 
the  disease  is  very  amenable  to  treatment  by 
iodide  of  potassium,  combined  with  iodide  of  iron. 

B.  Osteitis  is  an  inflammation  chiefly  affect- 
ing the  bone-substance ;  this  form  may  also  be 
acute  or  chronic. 

(a)  Acute  osteitis  is  neither  clinically  nor  patho- 
logically to  be  distinguished  from  acute  osteo- 
myelitis or  endostitis  (see  Osteomyelitis), 

(b)  Chronic  osteitis  is  a  disease  beginning  in  the 
bone,  in  which  the  chief  changes  from  first  to  last 
occur,  the  periosteum  being  secondarily  engaged. 
This  affection  may  result  from  injury,  or  be  ex- 
cited by  exposure  to  cold  ;  but  it  often  depends 
on  constitutional  predisposition,  such  as  the 
syphilitic,  the  strumous,  the  gouty,  or  the  rheu- 
matic diathesis,  the  first  being  the  most  frequent 
cause.  It  may  occur  in  any  part  of  the  skeleton  ; 
the  chief  changes,  when  produced  by  syphilis, 
occur  in  the  shafts  of  the  long  bones.  They  con- 
sist mainly  of  hypertrophy,  and  the  bone  is  ulti- 
mately increased  in  thickness,  in  length,  and 
generally  in  density :  its  interior  is  often  trans- 
formed into  dense  bone-tissue,  and  the  medullary 
cavity  is  obliterated.  Another  form,  associated 
with  the  strumous  diathesis,  is  generally  seated 
in  the  joint-ends  of  the  long  bones,  and  in  the 
spongy  bones.  It  is  prone  to  end  in  suppura- 
tion, accompanied  by  either  caries  or  necrosis. 
The  gouty  and  rheumatic  forms  are  associated 
with  evidence  of  the  presence  of  either  of  these 
diatheses. 

Pathology. — Increased  vascularity  first  takes 
place,  the  Haversian  canals  enlarge,  the  canali- 
culi  disappear,  the  cancelli  enlarge  to  con- 
tain the  inflammation-products,  and  the  earthy 
matter  diminishes ;  hence  the  inflamed  bone 
softens,  and,  if  macerated  at  this  stage,  will  be 
found  comparatively  light  and  porous.  When  the 
inflammation  affects  the  superficial  laminae  of 
the  bone,  the  periosteum  becomes  thick  and 
vascular ;  if  the  deeper  parts  are  involved,  simi- 
lar changes  will  occur  in  the  endosteum.  The 
porous  condition  of  the  bone  may  become 
permanent,  when  the  condition  is  called 
osteoporosis,  the  result  of  so-called  rarefying 
ostitis ;  or  the  granulations  become  transformed 
into  new  bone,  and  the  cancellated  structure  is 
filled  with  osseous  deposit,  so  that  the  whole  of 
the  inflamed  area  becomes  very  dense,  and  is 
then  said  to  be  sclerosed ;  or  the  inflammation- 
process  may  terminate  in  suppuration,  followed 
by  caries,  necrosis,  or  an  abscess  of  the  bone, 
which  last  may  be  either  diffused  or  circum- 
scribed. 

Symptoms. — These  are  insidious,  very  obscure 
at  the  outset,  and  may  be  mistaken  for  those 
of  chronic  rheumatism,  or  mere  periostitis.  They 
consist  chiefly  in  aching,  gnawing  pain  in  the 
affected  bono,  with  characteristic  remissions  and 
nocturnal  exacerbations.  The  bone  is  tender  on 
pressure,  and  feels  increased  in  bulk  at  first, 
from  the  infiltration  of  the  immediately  sur- 


rounding soft  tissues;  subsequently  the  bone 
itself  enlarges.  There  is  often  increase  of  heat 
in  the  limb.  The  progress  is  very  chronic,  and 
if  unchecked  by  treatment  may  give  rise  to  con- 
siderable deformity. 

Tekatment. — This  should  be  directed  to  the 
cause  of  the  disease.  If  this  be  syphilis,  an 
antisyphilitic  treatment  will  be  followed  by 
good  results  ;  even  in  chronic  bone-inflammation, 
not  dependent  on  syphilis,  iodide  of  potas- 
sium is  often  of  great  service.  Local  counter- 
irritation  may  also  be  employed.  Often  the 
cause  cannot  be  made  out,  and  if  iodide  of 
potassium  fail  in  producing  an  effect,  we  mu6t 
fall  back  on  general  treatment.  In  the  early 
subacute  stage,  rest,  with  elevation  of  the  affected 
part,  is  very  desirable.  Warm  fomentations,  fol- 
lowed by  iced  compresses,  relieve  the  suffering. 
If  there  be  much  pain  and  tension,  leeches  should 
be  applied.  Puncturing  the  tissues  down  to 
the  inflamed  bone  with  a  tenotomy  knife  or  fine 
bistoury,  relieves  the  tense  periosteum,  and 
allows  extravasation  beneath  it  to  escape,  so 
that  the  pain  is  promptly  abated. 

(c)  Osteitis  deformans. — A  peculiar  form  of 
chronic  inflammation  of  bone  has  been  described 
by  Sir  James  Paget  under  this  title,  from  the 
changes  it  produces,  both  in  the  form  and  density 
of  the  affected  bones.  It  is  a  chronic  osteitis 
of  the  most  extreme  type.  It  begins  in  middle 
age,  and  may  continue  for  an  indefinite  time 
without  influence  upon  the  general  health, 
which  distinguishes  it  clinically  from  other 
bone-inflammations.  It  is  usually  symmetrical, 
and  affects  chiefly  the  long  bones  of  the  lower 
extremity  and  the  skull.  At  first  the  bones 
enlarge  and  soften,  from  excessive  produc- 
tion of  imperfectly-developed  structure  and  in- 
creased blood-supply,  and,  yielding  to  the  weight 
of  the  body,  become  curved  and  misshapen,  but 
the  limbs,  although  deformed,  remain  strong  and 
fitted  to  support  the  body.  In  its  early  period, 
and  sometimes  throughout  its  course,  the  disease 
is  attended  with  pains  in  the  affected  bones, 
which  vary  widely  in  severity,  and  are  not 
especially  nocturnal  or  periodic.  It  is  not  at- 
tended by  fever,  nor  associated  with  any  consti- 
tutional disease.  It  differs  from  the  chronic 
osteitis  dependent  on  simple  inflammation  of  bone 
or  that  produced  by  gout  or  syphilis,  in  affecting 
the  whole  length  of  the  bone.  Hyperostosis  and 
osteoporosis  dependent  on  these  latter  causes 
rarely  affect  the  entire  bone.  No  treatment 
appears  to  produce  any  effect  upon  this  disease. 

C.  Osteo-myelitis  is  an  inflammation  chiefly 
affecting  the  interior  structure  of  the  bone.  Like 
the  former,  it  may  be  acute  or  chronic. 

(a)  Acute  osteomyelitis  or  endostitis  is  a  sup- 
purative inflammation  of  the  medulla  and  bone, 
which  very  frequently  ends  in  septic  poisoning 
and  necrosis.  It  is  nearly  always  associated  with 
bone-injury,  and  most  frequently  happens  after 
amputation,  or  gunshot  fractures,  in  which  the 
cancellated  structure  is  injured  ;  a  severe  contu- 
sion of  the  bone,  an  injury  to  the  periosteum, 
or  exposure  to  sudden  extremes  of  heat  and  cold 
is  capable,  under  some  circumstances,  of  produc- 
ing the  disease. 

Symptoms. — The  symptoms  are  obscure,  more 
especially  if  there  bo  no  opportunity  of  examining 
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the  affected  bone,  as  the  changes  in  the  bone  are 
often  masked  by  inflammation  of  the  superficial 
parts.  They  usually  make  their  appearance 
from  fire  to  ten  days  after  the  injury  to  the  bone. 
The  pain  may  not  be  excessive  ;  there  is  fever 
and  perhaps  rigor.  If  there  be  a  wound  the 
secretion  from  it  diminishes  in  quantity,  and  be- 
comesless  healthy;  the  medulla  protrudes  from  its 
central  cavity  ;  the  parts  soon  become  surrounded 
by  putrescent  fluid ;  and  the  symptoms  become 
those  of  more  or  less  intense  septicaemia.  The 
periosteum  sometimes,  but  not  always,  separates 
from  the  bone.  In  young  persons  the  disease 
is  sometimes  arrested  at  the  epiphysis ;  but  in 
the  adult  the  whole  length  of  the  bone  is  liable 
to  be  affected.  The  risk  of  septic  poisoning  is 
infinitely  greater  in  osteomyelitis  that  in  osteo- 
periostitis. Thrombosis  of  the  bone-veins  is 
especially  prone  to  happen,  and  by  the  breaking 
down  of  the  clot  septic  emboli  are  carried  into 
the  circulation,  and  deposited  in' the  liver,  lungs, 
and  elsewhere.  It  is  in  this  disease,  too,  that 
fatty  embolism  takes  place — a  condition  associ- 
ated with  a  very  acute  and  fatal  form  of  blood- 
poisoning.  The  prognosis  is  generally  bad.  It 
is  impossible  to  distinguish  acute  osteomyelitis 
from  acute  osteo-periostitis,  arising  from  non- 
traumatic causes.  In  military  hospitals,  in  war 
time,  acute  osteo-myelitis  is  often  epidemic. 

Treatment. — Where  the  symptoms  lead  us  to 
suspect  osteomyelitis,  although  the  medullary 
cavity  of  the  bone  may  not  have  been  exposed, 
it  may  be  desirable  to  trephine  the  bone,  and  if 
suppuration  in  its  interior  be  discovered,  it  will 
be  necessary  to  amputate,  and  as  soon  as  the 
nature  of  the  disease  is  recognised,  this  affords 
the  best  chance  of  saving  the  patient's  life. 
The  chief  difficulty  consists  in  arriving  at  a 
correct  diagnosis  and  deciding  when  it  becomes 
necessary  to  interfere.  This  may  best  be  done 
by  observing  the  general  progress  of  the  case  ; 
and  locally  by  the  introduction  of  a  probe  into 
the  medullary  cavity  when  this  is  exposed. 
If  it  reach  healthy  bleeding  medulla  near  the 
surface,  we  may  temporise,  if  the  constitutional 
symptoms  admit  of  this ;  but  it  is  rare  for  the 
disease  once  commenced  to  be  limited — it  has 
an  extreme  tendency  to  become  diffused.  Ex- 
perience shows  that  nothing  short  of  amputa- 
tion at,  or  even  above,  the  next  joint  is  sufficient 
to  arrest  the  consequences  of  the  malady,  and 
this  must  be  done  before  the  systemic  poisoning 
has  become  marked.  Amputation  in  the  con- 
tinuity of  the  affected  bone  is  worse  than  use- 
less. 

(b)  Chronic  osteomyelitis  is  an  obscure  affec- 
tion, not  to  be  distinguished,  either  clinically  or 
pathologically,  from  chronic  ostitis.  It  may  ter- 
minate in  sclerosis,  or  in  the  formation  of  an 
abscess.   See  Chronic  Osteitis. 

2.  Abscess. — This  is  a  term  applied  usually 
to  a  limited  suppuration  in  the  bone,  unattended 
by  necrosis.  Young  adults  are  most  prone  to 
the  disease,  or  boys  about  the  age  of  puberty ;  it 
is  very  rare  in  women.  It  is  the  result  of  a 
chronic  inflammation  of  bone,  which  maybe  asso 
ciated  with  some  injury.  This  affection  is  most 
frequently  met  with  in  the  upper  or  lower  ex- 
tremities of  the  tibia,  just  external  to  the  epi- 
physal  cartilage,  less  frequently  in  the  ends  of 


the  femur,  only  occasionally  in  other  bones,  and 
very  seldom  in  the  compact  tissue  anywhere. 

Symptoms. — A  circumscribed,  slightly  elevated, 
very  tender  and  painful  swelling  may  be  dis- 
covered. This  is  due  to  a  local  periostitis  with 
new  bone-deposit,  and  the  bone  itself  is  often 
half  an  inch  or  an  inch  longer  than  its  fellow, 
by  reason  of  increased  activity  of  growth  at  the 
epiphysis.  The  skin  and  superficial  parts  are  un 
changed  at  first,  or  there  maybe  but  trifling  sub- 
cutaneous cedema.  There  is  often  slight  local  in- 
crease of  temperature.  The  pain,  on  deep  pressure 
at  the  central  point,  is  often  intolerable.  It  is 
intermittent  at  first,  but  generally  worse  at  night. 
After  a  time  it  becomes  continuous,  and  deprives 
the  patient  of  all  rest,  owing  to  its  severity. 
The  abscess  may  persist  with  little  change  for 
months  or  years.  The  symptoms  generally 
resemble  those  of  osteitis,  from  which  at  the 
outset  it  is  difficult  to  distinguish  this  affection. 
When  the  abscess  tends  to  reach  the  periosteal 
surface,  the  soft  parts  become  engaged,  and 
there  will  be  slight  redness  and  cedema  of  the 
skin.  Earely  the  pus  makes  its  way  into  the 
adjacent  articulation,  in  which  it  sets  up  destruc- 
tive inflammation ;  but  usually  the  joints  are 
free  from  implication.  The  subjects  of  the 
disorder  have  often  suffered  from  antecedent 
bone-disease.  Evidence  of  this  should  be  looked 
for,  as  giving  a  clue  to  the  diagnosis. 

Treatment. — Spontaneous  cure  cannot  occur 
— even  if  the  abscess  discharge  itself,  a  perma- 
nent fistula  will  usually  remain.  It  is  necessary 
freely  to  lay  open  the  abscess-cavity.  A  crucial 
incision  must  be  made  through  the  soft  parts, 
down  to  the  bone,  at  the  most  tender  and  pro- 
minent point,  and  a  disc  of  bone  removed  by  the 
bone-trephine — an  instrument  without  a  shoul- 
der, about  half-an-inch  in  diameter.  The  sudden 
loss  of  resistance  indicates  the  piercing  of  the 
abscess-cavity.  The  layer  of  granulation-tissue 
lining  its  interior  should  not  be  interfered  with, 
but  the  cavity  simply  washed  out.  The  pus  is 
often  foul,  and  greenish  in  colour.  The  wound 
should  be  dressed  antiseptically ;  granulations 
presently  fill  it,  which  are  subsequently  trans- 
formed into  a  fibrous  cicatrix.  Immediate  and 
permanent  relief  follows  the  operation.  If  the 
abscess  is  missed,  the  trephine  may  be  re-ap- 
plied, or  drill  punctures  made  in  the  most 
likely  directions  in  the  adjacent  bone,  in  order  to 
discover  the  pus.  Sometimes  an  error  of  diagnosis 
is  committed,  and  the  symptoms  are  found  to 
arise  from  chronic  osteitis,  without  suppuration. 
The  operation,  however,  affords  relief  in  these 
cases  also.  Where  there  is  doubt,  a  preliminary 
course  of  iodide  of  potassium  will  often  re- 
solve it. 

3.  Caries  is  a  form  of  chronic  inflammation  of 
bone,  which  has  been  likened  to  the  process  of  ul- 
ceration in  the  soft  tissues.  It  is  generally  found 
in  the  spongy  bones,  in  any  part  of  the  skeleton, 
the  vertebrae  and  tarsus  being  the  parts  most 
commonly  affected.  There  are  two  forms  of  the 
disease — one,  simple  caries,  resembles  an  indo- 
lent ulcer  of  the  soft  parts,  is  most  common  in 
the  Hat  or  short  bones,  but  is  sometimes  met 
with  in  the  compact  tissue  of  long  bones ;  the 
othor,  fungating  caries,  is  often  met  with  in  the 
articular  ends  of  the  long  bones,  and  usually 
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terminates  in  joint-disorganisation.  It  has  been 
called  subarticular  caries;  and  is  part  of  the  dis- 
order known  as  tumor  albus  (see  Joints,  Diseases 
of).  The  non-articular  form  of  simple  caries  often 
originates  in  a  localised  periostitis,  and  is  gene- 
rally due  either  to  syphilis  or  struma — the  latter 
is  most  frequent  in  young  persons,  the  former  in 
adults. 

Pathology. — I_n  caries  the  bone  gradually  dis- 
integrates as  the  result  of  a  chronic  inflammation 
of  its  cancellated  tissue.  The  trabeculae  become  in- 
filtrated with  leucocytes,  and  granulations  form, 
which  prove  the  source  of  purulent  discharge, 
just  as  in  a  granulating  surface  of  the  soft  parts  ; 
but  the  process  is  interfered  with  and  delayed 
by  the  act  of  getting  rid  of  the  osseous  struc- 
ture, in  the  trabecule  of  which  the  cells  remain 
shut  up  until  the  dead  bone  finally  breaks 
down,  and  comes  away  in  the  discharges,  being 
often  distinguished  in  the  form  of  gritty  par- 
ticles. Until  this  process  is  completed  the  dead 
bone  is  soaked  in  pus,  which  often  becomes 
putrid,  and  until  it  is  got  rid  of  a  healthy  granu- 
lation-surface is  impossible. 

Symptoms. — Caries  is  very  chronic  in  its  pro- 
gress, and  often  causes  extensive  loss  of  bone, 
destruction  of  a  joint,  or  loss  of  a  limb.  It  is 
almost  always  associated  with  an  impaired  con- 
dition of  general  health  ;  the  adjacent  soft  parts 
are  involved  in  the  inflammation  ;  abscesses  form 
in  them,  generally  connected  with  the  diseased 
bone ;  these  burst  or  are  opened,  and  sinuses  lined 
with  gelatiniform  granulations,  and  discharging 
a  thin  pus,  persist  for  an  indefinite  time.  On 
examination  with  the  probe  the  surface  of  the 
bone  is  felt  bare,  rough,  and  much  softened ; 
and  outside  the  area  of  carious  bone  periosteal 
deposits  of  newly-formed  osseous  tissue  are  often 
found.  The  diagnosis  and  prognosis  depend  upon 
the  age,  constitutional  condition,  and  history 
of  the  patient,  as  much  as  on  the  local  signs. 

Treatment. — This  must  be  directed  to  relieve 
the  constitutional  taint,  as  well  as  the  local 
disease.  Merely  to  excise  or  destroy  the  diseased 
portion  of  bone  is  not  sufficient  to  cure  the 
patient.  Local  means  prove  efficient  only  when 
the  general  condition  has  been  sufficiently  ame- 
liorated, especially  in  the  unhealthy  chronie  in- 
flammation of  bone  frequently  called  strumous. 
Good  air,  good  food,  and  tonics  are,  therefore, 
of  great  importance.  If  syphilis  be  present,  an 
anti-syphilitic  treatment  must  be  pursued.  The 
principle  by  which  the  local  means  act  is  to 
facilitate  the  formation  of  a  healthy  granulating 
surface — to  transform,  in  fact,  an  indolent  into  a 
healing  ulcer.  The  disintegration  of  the  dead 
and  diseased  trabeculae  must  be  assisted.  For 
this  purpose  the  application  of  strong  sulphuric 
acid  diluted  by  two  or  three  parts  of  water,  or 
some  other  mineral  acid,  often  proves  useful. 
Partial  gouging  out  of  the  diseased  bone  seldom 
succeeds,  because  of  the  injury  douo  by  the  in- 
strument to  the  adjacent  bone,  weakened  as  it  is 
by  inflammatory  changes,  and  therefore  prone  to 
set  up  fresh  disease.  The  complete  evidemenl 
of  the  bone,  loaving  nothing  but  its  thin  outer 
shell,  is  more  successful ;  but  when  the  disease 
begins  to  invade  adjacent  joints,  as  in  the  tarsus, 
excision  of  the  entiro  bone  is  best ;  or  when 
eevoral  bones  are  involved,  amputation  becomes 


necessary.  In  children  operations  of  this  kind  are 
not  so  often  required  ;  general  treatment  usually 
proves  sufficient.  In  the  early  stages  the  actual 
cautery,  applied  over  the  most  painful  spot,  is  a 
valuable  counter-irritant.  It  is  undesirable  to 
make  early  incisions  into  strumous  abscesses  in 
connection  with  diseased  bono.  It  is  better  to 
empty  them  by  a  small  trochar,  and  to  preserve 
the  diseased  area  as  long  as  possible  from  atmo- 
spheric influence.  When  the  carious  action  is 
arrested,  the  cavity  fills  with  healthy  granulations, 
the  sinuses  close,  the  parts  cicatrise,  and  the  gap 
in  the  osseous  tissue  is  filled  by  fibrous,  or  some- 
times by  osseous  material. 

4.  Necrosis. — The  complete  arrest  of  nutri- 
tion in  a  portion  of  bone  from  any  cause  is  fol- 
lowed by  the  death  or  necrosis  of  the  bone,  and 
by  a  series  of  inflammatory  changes  in  the  ad- 
jacent parts,  which  result  in  the  complete  separa- 
tion of  the  dead  from  the  living  tissue. 

2Etiology. — Necrosis  is  most  frequently  the 
result  of  acute  bone-inflammation  or  severe  injury, 
as  after  amputation,  fracture,  or  contusion.  It  is 
especially  prone  to  happen  in  the  compact  tissue, 
but  it  also  occurs  in  the  spongy  structure,  as  the 
joint-ends  of  long  bones,  or  the  tarsus  and  car- 
pus, where  it  is  usually  associated  with  more 
chronic  forms  of  inflammation,  and  is  more 
limited.  The  peculiar  nature  of  the  blood-supply 
to  bone,  and  the  facility  with  which  it  may  be 
interfered  with  or  arrested  under  the  pressure 
of  inflammatory  changes,  go  far  to  explain  the 
frequency  of  necrosis  as  a  result  of  bone-inflam- 
mation. Acute  suppurative  osteoperiostitis  or 
osteomyelitis  rarely  terminates  without  necrosis. 
Whether  the  dead  bone  will  be  in  the  superficial 
or  the  deep  lamellae  depends  on  the  seat  of  the  in- 
flammation, and  on  the  extent  to  which  the  perios- 
teum and  endosteum  are  respectively  implicated. 
The  long-continued  action  of  phosphorus,  as 
observed  in  match-makers,  and  also  of  mercury, 
may  induce  necrosis.  Syphilis  is  a  frequent  cause 
of  necrosis,  through  its  tendency  to  produce 
chronic  osteoperiostitis,  the  sclerosed  bone  thus 
originated  being  afterwads  prone  to  necrose.  It 
is  not  an  uncommon  sequel  during  convalescence 
from  some  eruptive  and  continued  fevers.  After 
scarlatina,  osteoperiostitis,  followed  by  necrosis, 
is  by  no  means  rare,  although  affections  of  the 
joints  are  more  common.  It  is  probable  that 
many  cases  of  necrosis  occurring  in  childhood  are 
connected  with  an  antecedent  attack  of  scarlet 
fever.  Tht*  nasal  bones  may  necrose  as  the 
result  of  severe  coryza,  the  vertebras  after 
pharyngitis,  or  the  petrous  portion  of  the  tem- 
poral bone  as  a  consequence  of  otitis.  Arterial 
thrombosis  and  embolism  are  occasional  sequelae 
of  typhus,  and  may  produce  a  local  gangrene, 
not  only  of  the  soft  parts,  but  of  bone.  This 
is,  however,  more  frequent  in  connection  with 
typhoid  fever.  In  endocarditis  the  nutrient  artery 
of  a  bone  has  been  observed  to  be  obliterated 
by  an  embolus,  thus  producing  necrosis. 

Pathology. — After  the  death  of  a  portion  of 
bone,  the  living  tissue,  in  immediate  contact  with 
the  dead, becomes  inflamed.  The  Haversian  canals 
and  canaliculi  become  distended  with  migratory 
cells  ;  loops  of  capillaries  form  from  the  pre- 
existing vessels ;  a  granulating  surface,  in  fact, 
surrounds  the  dead  bone  in  a  manner  precisely 
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similar  to  what  takes  place  in  the  soft  parts  when 
a  slough  is  being  thrown  off.  The  periosteum 
separates  from  the  bone,  becomes  thick  and 
vascular,  while  the  osseous  surface  beneath  is 
smooth  and  white,  like  macerated  bone.  In  cases 
of  syphilitic  necrosis,  as  well  as  in  that  result- 
ing from  phosphorus,  the  surface  is  rough  from 
antecedent  periosteal  deposit.  How  the  osseous 
trabecular  are  dissolved  or  disintegrated  over 
the  surface  of  separation,  so  as  to  loosen  the 
dead  bone,  is  not  certain.  Probably  the  granu- 
lation-tissue that  forms  from  the  living  bone 
possesses  amoeboid  properties,  and  thus  disposes 
of  some  of  the  bone-particles.  The  pus  that  is 
formed  has  a  mechanical  influence,  while  accord- 
ing to  one  theory  lactic  acid  is  produced,  which 
transforms  the  insoluble  into  soluble  salts  of 
lime.  While  this  loosening  process  is  going  on 
hew  bone,  formed  chiefly  from  the  periosteum,  is 
being  deposited,  constantly  becoming  thicker,  and 
with  one  or  more  openings  in  it  for  the  escape 
of  pus,  called  cloacce,  so  that  eventually  the  dead 
piece  becomes  completely  invaginated,  and  is 
named,  from  its  position,  a  sequestrum.  This 
sequestration  of  the  dead  bone  is  not  invariable, 
as  for  instance  in  the  spongy  bones,  the  bones  of 
the  skull,  and  the  upper  jaw,  or  where  from  any 
cause  the  periosteum  has  been  destroyed,  no 
sheath  of  new  bone  will  be  formed.  Necrosis 
very  rarely  takes  placewithout  suppuration ;  when 
this  does  happen  the  nature  of  the  case  is  very 
obscure.  Occasionally  nearly  the  whole  shaft  of 
a  long  bone  has  been  found  necrosed,  and  after 
an  interval  of  months  or  even  years  no  suppu- 
ration may  have  taken  place.  Such  forms  of 
necrosis  closely  simulate  malignant  disease,  and 
often  they  cannot  be  relieved  or  even  recognised 
save  after  amputation.  A  chronic  ostitis,  fol- 
lowed by  hypertrophy  and  sclerosis  of  the  bone, 
is  the  most  common  antecedent  condition  of  this 
form  of  necrosis. 

Treatment. — The  changes  already  described, 
which  separate  the  dead  bone  from  the  living, 
do  not  cause  its  expulsion  from  the  body.  On  the 
contrary,  they  shut  it  up,  like  a  kernel  within 
its  shell,  and  nothing  so  imperatively  demands 
surgical  interference  as  the  presence  of  necrosed 
bone.  It  acts  as  a  foreign  body,  is  a  constant 
source  of  risk  to  the  patient,  and  should  be  re- 
moved as  soon  as  practicable.  Its  presence  ex- 
cites the  periosteum  to  further  formation  of  bone, 
bo  that  the  invaginating  sheath  becomes  of  great 
thickness  in  old-standing  cases.  The  period  at 
which  an  operation  is  usually  undertaken  is  when 
the  sequestrum  has  become  loose,  and  the  time 
required  for  this  purpose  varies  with  the  extent 
and  thickness  of  the  necrosed  bone.  In  the 
actively  growing  bones  of  the  young  the  process 
of  separation  is  accomplished  more  quickly  than 
in  the  adult,  especially  when  the  sequestrum  in- 
volves the  epiphysal  junction.  Roughly  esti- 
mated, a  period  of  from  throe  to  six  months  might 
be  named  as  that  within  which  loosening  of  the 
sequestrum  usually  occurs.  Beyond  the  latter 
term  an  effort  to  extract  the  dead  bone  should 
not  be  delayed,  even  if  it  cannot  be  felt  to  be 
loose.  Among  other  risks  involved  in  doing  so 
tnay  be  that  of  amyloid  degeneration  of  the 
viscera,  principally  the  liver,  kidneys,  and  spleen, 
which  are  subject  to  this  chango  as  the  conse- 
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quence  of  long-continued  discharge  from  bone- 
disease.  In  order  to  remove  a  sequestrum,  a 
director  should  first  be  introduced  through  a 
cloaca  as  a  guide,  and  the  soft  parts  sufficiently 
divided.  An  adequately  large  opening  must  now 
be  made  in  the  encasing  sheath  of  new  bone  with 
the  chisel,  trephine,  small  saw,  or  cutting  for- 
ceps, and  the  dead  bone  extracted,  either  in  one 
or  several  pieces,  as  may  be  the  more  convenient 
The  operation  may  prove  difficult  on  account  of 
great  thickness  of  the  soft  parts  or  of  the  seques- 
tral  envelope,  or  because  the  sequestrum  itself  is 
extensive.  After  the  removal  of  the  dead  bone 
the  cavity  fills  with  granulations,  which  subse- 
quently ossify,  and  the  soft  parts  cicatrise.  Finally 
the  sequestral  envelope  of  new  bone  is  partly 
absorbed,  partly  consolidated,  just  as  the  redun- 
dant callus  is  after  fracture,  and  the  bone  tends 
more  or  less  to  resume  its  normal  size  and  shape. 

5.  Tubercle. — An  examination  of  some  cases 
of  chronio  bone-disease  in  scrofulous  subjects 
seems  to  prove  their  connection  with  the  forma- 
tion of  tubercle  in  the  bone.  The  medullary  tissue 
in  the  joint-ends  of  the  long  bones,  and  cancel- 
lated bone  generally,  are  chiefly  affected.  The  ex- 
ternal appearances  are  those  of  fungating  caries  ; 
but  microscopical  examination  discloses  multi- 
tudes of  round  cells  like  lymph-corpuscles,  with 
protoplasmic  matter,  filling  up  the  interspaces. 
The  cells  are  found  surrounding  the  soft,  gray,  non- 
vascular patches,  which  are  often  seen  on  section 
of  an  inflamed  cancellated  bone  in  strumous  indivi- 
duals, the  central  part  of  which  may  be  the  sub- 
ject of  calcareous,  fatty,  or  suppurative  changes. 
The  bone  when  so  affected  is  never  sclerosed ; 
hence  these  are  not  simply  eases  of  chronic  inflam- 
mation. There  is,  however,  some  difference  of 
opinion  as  to  whether,  in  strictness,  they  should 
be  called  tubercular  in  their  nature,  and  the 
inference  that  they  are  so  rests  rather  on  the 
general  condition  of  the  patient  than  on  any 
purely  local  characteristic. 

Treatment.  — In  cases  of  this  kind  general  tonic 
treatment  becomes  of  the  greatest  importance. 
Rest  must  be  given  to  the  affected  part,  and  exer- 
cise to  the  body  generally,  combined  with  fresh  air 
both,  day  and  night,  and  simple  nourishing  food. 
"Where  the  bone  is  extensively  diseased,  it  must 
either  be  excised,  or  the  part  amputated.  The 
presence  of  the  tubercular  diathesis  does  not 
forbid  an  operation,  the  local  source  of  irritation 
and  drain  upon  the  system  being  thus  removed, 
and  a  healthy  traumatic  surface  substituted  for 
one  infiltrated  with  inflammation-products.  The 
removal  of  the  local  disorder  often  proves  a 
comfort  to  the  patient,  and  increases  his  chance 
of  regaining  health  and  strength. 

6.  New  Growths. — The  bones  are  liable  to 
most  of  the  new  growths  forming  tumours  found 
elsewhere  in  the  body,  such  as  cancerous,  vas- 
cular, and  other  tumours.  The  most  important 
are  the  following: — 

a.  Some  tumours  are  peculiar  to  bone,  as,  for 
instance,  the  Myeloid,  so  called  from  the  many 
nucleated  corpuscles  contained  in  it,  analogous 
to  those  found  in  foetal  marrow ;  it  is  of  en- 
dosteal origin,  causing  an  expansion  of  the  bone 
in  which  it  grows.  It  is  most  common  in  the 
maxillary  bones,  and  near  the  epiphysal  ends 
of  the  long  bones.    It  is  generally  observed  in 
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young  persons,  requires  removal,  and  extir- 
pation, if  complete,  is  not,  as  a  rule,  followed  by 
a  return  of  the  disease. 

b.  Periosteal  or  Fasciculated  Sarcoma, 
springing  from  the  periostoum  of  a  long  bone, 
such  as  the  femur,  is  not  uncommon.  The  shaft 
of  the  bone  may  be  seen  on  section  passing 
through  I  ho  centre  of  the  tumour.  Numerous 
bands  ol  fibrous  tissue,  often  ossified,  radiate  from 
the  periosteum  through  the  growth,  like  an  out- 
Bpread  fan.  The  best  treatment  is  amputation  of 
the  limb  at  the  joint  above,  which  does  not,  how- 
ever, ensure  against  recurrence  of  the  disease. 

c.  Exostosis. — This  is  a  bony  outgrowth  de- 
veloped on  any  part  of  the  skeleton.  It  is  diffi- 
cult to  distinguish  cartilaginous  from  osseous 
outgrowths.  The  two  structures  are  often 
mixed,  and  a  tumour  originally  cartilaginous  is 
often  transformed  into  bone.  Cartilaginous  out- 
growths, called  Encnondroses  are  met  with  on 
the  costal  cartilages  of  old  persons,  also  on  the 
intervertebral  discs,  near  the  synchondroses, 
and  arise  also  from  the  articular  cartilages  in 
rheumatic  arthritis.  Cartilaginous  tumours, 
growing  either  from  the  periosteum  or  the 
medulla,  have  their  favourite  seat  upon  the 
phalanges  ;  they  are  usually  multiple,  and  from 
the  deformity  and  inconvenience  they  produce 
often  demand  either  enucleation  of  the  tumour 
or,  in  extreme  cases,  amputation  of  the  finger. 
The  more  special  forms  of  exostosis  are  of  two 
kinds,  the  spongy  and  the  ivory-like.  Spongy  exos- 
tosis is  often  developed  near  the  articular  ends  of 
the  long  bones,  where  it  forms  a  nodulated  out- 
growth of  cancellated  bone  of  variable  size,  en- 
crusted with  a  thin  layer  of  cartilage,  and  having 
generally  a  bursa  superimposed.  This  kind  of 
exostosis  is  often  connected  with  the  epiphysal 
cartilage,  and  ceases  to  grow  when  the  bone  is 
fully  developed.  This  fact,  as  well  as  the  prox- 
imity of  the  neighbouring  joint,  renders  surgical 
interference  generally  unnecessary,  and  often 
hazardous.  Another  form  of  spongy  exostosis, 
sometimes  called  osteophyte,  depends  on  a  local 
excessive  periosteal  growth  of  bone.  At  first 
this  outgrowth  is  porous,  and  but  slightly  con- 
nected with  the  bone  on  which  it  is  developed. 
Afterwards  it  may  become  dense  and  hard  from 
interstitial  deposit,  or  it  may  always  remain 
Bpongy.  Such  exostoses  often  depend  on  some 
local  exciting  cause,  such  as  a  blow ;  or  they 
may  be  found  at  the  insertion  or  origin  of  a 
muscle,  as  in  the  so-called  rider's  bone,  at  the 
origin  of  the  adductor  longus  muscle,  or  the  exos- 
tosis frequently  found  at  the  insertion  of  the 
adductor  magnus,  or  the  '  exercise  bono  '  of  the 
German  soldier.  They  may  be  regarded  as  morbid 
exaggerations  of  the  normal  tuberosities  of  the 
skeleton.  Ivory  exostosis,  so  called  from  its  dense, 
eburnated  character,  is  more  rare.  It  varies 
much  in  size,  and  may  be  pedunculated  or  sessile. 
Hereditary  influence  appears  to  exist  in  some 
cases,  in  others  a  predisposition  to  chronic  peri- 
ostitis, but  there  may  be  no  apparent  cause.  The 
development  is  slow  and  painless. 

Treatment. — Interference  is  seldom  required 
in  the  spongy  exostoses,  oxcept  on  account  of 
pain  or  loss  of  function.  When  pedunculated 
they  can  be  broken  off  or  dividod  subcutaneously  ; 
and  although  they  may  reunite,  it  will  probably 
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be  in  a  more  convenient  and  painless  relation  to 
adjacent  parts.  Otherwise  they  should  be  ex- 
cised. 

Except  on  account  of  deformity,  or  of  pressing 
on  important  structures,  an  ivory  exostosis  need 
not  bo  meddled  with.  It  can  often,  however, 
when  necessary,  be  enucleated ;  and  where  only 
a  partial  removal  is  possible,  the  low  vitality 
of  the  tumour  often  causes  necrosis  and  sub- 
sequent exfoliation  of  the  remainder.  Sponta- 
neous necrosis  also  occasionally  occurs. 

d.  Osteo-aneurism. — Certain  sarcomata  and 
myeloid  tumours,  when  very  vascular,  pulsate,  and 
have  been  mistaken  for  aneurism.  There  are, 
however,  undoubted  cases  of  aneurismal  tumours 
dilating  the  bone,  which  have  been  cured  by 
ligature  of  the  main  vessel  of  the  limb.  When 
the  tumour  is  small  it  may  be  excised,  or  the 
actual  cautery  applied.  Sometimes  amputation 
is  required.  The  causes  and  pathology  of  the 
disease  are  obscure.  It  is  probably  in  6ome 
cases  of  a  naevoid  character. 

e.  Bone-cysts  are  tumours  distending  and 
thinning  the  bone,  and  filled  with  6erum  or 
bloody  fluid.  In  some  rare  cases  they  contain 
hydatids.  The  origin  of  bone-cysts  is  obscure  ; 
some  originate  in  the  dentigerous  cavities  of 
the  maxillae,  in  which  bone-cysts  are  most  fre- 
quent, but  they  are  sometimes  found  elsewhere. 
Avery  slow,  painless  increase  in  size  takes  place. 
The  bone  becomes  gradually  very  thin,  and  often 
affords  on  pressure  a  peculiar  and  characteristic 
parchment-like  crackling.  In  obscure  cases  an 
exploratory  puncture  should  be  made. 

Treatment  consists  in  freely  laying  open 
the  cyst-cavity,  and  providing  for  subsequent 
drainage.  The  cavity  gradually  contracts  and 
becomes  obliterated. 

f.  Hydatids. — The  formation  of  eehinococ- 
cus-cysts  in  bone  is  exceedingly  rare,  compared 
with  other  parts  of  the  body.  The  causes  are 
unknown,  and  the  symptoms  very  obscure,  re- 
sembling those  of  an  ordinary  cyst.  A  cavity  is 
formed,  usually  in  the  spongy  extremities  of  the 
long  bones,  to  contain  the  mother  cyst,  But  it 
is  also  found  in  the  medullary  canal.  The  af- 
fection is  grave.  Serious  inflammation  often 
follows  interference  with  these  entozoa.  It  is 
sometimes  difficult  to  remove  the  whole  disease ; 
and  unless  this  be  effectually  done  a  relapse  will 
occur ;  while  in  such  parts  as  the  pelvis  art  is 
unavailing.  The  cavity  should,  if  possible,  be 
freely  laid  open,  and  all  the  cysts  carefully  re- 
moved or  destroyed.  The  actual  cautery  may 
be  sometimes  employed  with  advantage,  or  the 
surface  of  the  adjacent  bone  removed,  as  it  may 
be  invaded  by  the  cysts.  An  exploratory  punc- 
ture can  alone  resolve  the  diagnosis,  by  finding 
the  hooks  of  the  acephalocyst  in  the  fluid. 

7.  Malformations. — These  consist  in  any 
departure  from  the  normal  type  of  the  skeleton, 
by  reason  of  excess,  deficiency,  or  irregularity, 
either  congenital  or  acquired.  It  is  not  neces- 
sary more  than  to  allude  to  the  fact,  that  the 
skeleton  is  often  defective  in  parts  ;  that  senile 
changes  occur,  especially  in  certain  bones  ;  (md 
that  supplementary  bones  and  processes  are  met 
with.  Various  deformities  occur  in  bones  from 
fractures,  both  intra-uterine  and  subsequent  to 
birth,  and  from  curvatures  due  to  ricketd  or 
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softening.  Treatment  of  curvature  consists  in  gra- 
dual straightening  by  splints  or  other  apparatus, 
or  immediate  straightening  under  chloroform, 
methods  which,  in  the  soft  growing  bones  of  the 
young,  prove  successful  in  abating  many  defor- 
mities. The  curvatures  of  adult  bones  do  not 
yield  in  this  way.  When  there  is  loss  or  impair- 
ment of  function  from  deformity,  the  bone  may 
be  safely  divided  subcutaneously  with  the  chisel 
or  saw,  and  the  limb  straightened — often  with 
admirable  results.  Forcible  fracture  is  a  clumsy 
and  somewhat  dangerous  method,  as  the  force 
employed  canuot  be  regulated. 

8.  Hypertrophy  means  an  excessive  growth 
of  bone-tissue.  Apart  from  inflammation  this  is 
rare,  but  in  museums  specimens  of  excessive 
growth  are  met  with,  especially  of  the  bones  of 
the  face  and  skull.  The  causes  are  unknown, 
and  no  treatment  appears  applicable. 

9.  Atrophy  consists  in  a  diminution  of  the  size 
or  compactness  of  a  bone.  It  may  be  the  result 
of  inflammatory  changes,  of  senile  degeneration, 
of  disuse  of  a  limb,  or  of  an  injury,  such  as  a 
fracture  followed  by  non-union.  The  bone-tis- 
sue gradually  wastes  away,  the  cortical  portion 
often  becoming  a  thin  parchment-like  layer  of 
bone,  filled  with  soft  medulla.  This  has  been 
called  excentric  atrophy.  The  external  appear- 
ance and  size  of  the  bone  remain  unchanged. 
Concentric  atrophy,  where  the  size  of  the  bone 
diminishes  in  all  its  dimensions,  may  occur  in 
bones  which  have  been  disused  for  lengthened 
periods,  as  from  paralysis  of  a  limb,  disease  of  a 
joint,  or  un-united  fractures.  Spontaneous  frac- 
tures, or  fractures  due  to  trifling  causes,  are 
very  common  under  these  circumstances.  The 
term  Fragilitas  Ossium  has  been  applied  to  this 
condition  of  bone-tissue,  which  also  frequently 
occurs  in  cases  of  cancerous  cachexia. 

10.  Softening. — This  change  occurs  in  Eickets 
and  Mollities  Ossium.  See  Eickets;  and  Molli- 
ties  Ossrosi.  William  MacCormac. 

BOBBOETGMI  (Popfapvfa,  I  grumble).— 
Bumbling  sounds  produced  in  the  abdomen  by  the 
movements  of  gas  within  the  bowels  or  stomach. 

BORDIGHEBA  in  Italy,  on  the  Eiviera. 
A  suitable  winter  residence  for  patients  suffering 
from  some  forms  of  chest-disease.  The  climate 
is  warm  and  dry.  See  Climate,  Treatment  of 
Disease  by. 

BOTHBTOCEPHALTJS  (Mpiov,  a  pit, 
and  KecpaA^i,  the  head).— A  genus  of  cestode 
entozoa,  characterised  by  the  possession  of  two 
pits  or  depressions,  one  on  either  side  of  the 
head,  in  place  of  the  four  sucking  disks  usually 
present  in  tapeworms.  The  reproductive  open- 
ings, instead  of  being  placed  along  the  margin 
of  the  so-called  joints  or  segments  of  the 
body,  occur  at  the  ventral  surface  along  the 
mesial  line.  Three  species  of  Bothriocephalus 
are  known  to  infest  the  human  body.  These  are 
thi  broad  tapeworm  (B.  latus),  the  Greenland 
tapeworm  (B.  cordatus),  and  the  crosted  tape- 
worm (B.  cristatus)  recently  described  by  Da- 
vaice.  From  a  clinical  point  of  view  little  need 
be  Baid  concerning  them.  The  broad  tapeworm 
i»  rarely  seen  out  of  Europe,  and  then  only,  it 
would  seem,  in  persons  who  have  travelled  on 
the  Continent.    It  is  most  common  in  Switzer- 
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land  and  north-western  Russia ;  but  cases  also 
occur  in  Poland,  Sweden,  Holland,  Belgium,  the 
south-western  provinces  of  France,  and  some- 
times in  Ireland.  In  reference  to  treatment, 
the  parasite  readily  yields  to  the  remedies  em- 
ployed in  ordinary  cases  of  tapeworm.  In  English 
practice  we  have  generally  resorted  to  male  fern, 
but  Dr.  Arthur  Leared  has  found  kamela  equally 
efficacious.    See  Tape-worm  ;  and  TiENiA. 

T.  S.  Cobbold. 
BOTS. — A  term  employed  to  designate  the 
larvae  of  cortain  dipterous  insects  called  gadflies. 
They  more  rarely  infest  man  than  animals.  See 
CEstrps. 

BOTTLIMIA.    See  Bulimia. 

BOTJEBOWITE-IjEB-BAIN'S  in  Prance. 

Common  salt  waters.    See  Mineral  Waters. 

BOURBOULE,  LA,  in  Prance.  Thermal  al 
kalineand  arsenical  waters.  See  Mineral  Waters. 

BOUBNEMOUTH  in  Hampshire.  Re- 
garded as  a  suitable  winter  residence  for  patients 
suffering  from  certain  forms  of  chest-disease. 
The  climate  is  mild  and  slightly  humid.  See 
Climate,  Treatment  of  Disease  by. 

BOWELS,  Diseases  of.  See  Intestines, 
Diseases  of. 

BBAIDISM. — Synon.  :  Hypnotism.— Braid- 
ism  is  the  name  which,  after  its  inventor,  James 
Braid,  has  been  applied  to  a  therapeutic  method 
destined  to  utilise  the  undoubted  powers  of 
mind  over  body  for  the  cure  of  various  diseases. 
In  essence  it  consists  of  a  species  of  Mesmerism, 
the  patient  being  reduced  to  a  partial  or  com- 
plete trance-like  condition,  by  being  made  to  look 
fixedly  for  a  few  seconds  at  a  bright  object  held 
by  the  operator  at  '  about  eight  to  fifteen  inches 
above  the  eyes,  at  such  a  distance  above  the  fore- 
head as  may  be  necessary  to  produce  the  greatest 
possible  strain  upon  the  eyes  and  eyelids,  and 
enable  the  patient  to  maintain  a  steady  fixed 
stare  at  the  object.'  The  patient  must  be  made 
to  understand  that  he  is  to  keep  his  eyes 
steadily  fixed  on  this  object,  and  his  mind 
riveted  upon  the  image  of  it.  After  so  short  a 
time  as  ten  or  fifteen  seconds  some  patients  may 
be  intensely  affected,  and  if  so,  it  will  be  found,  on 
gently  elevating  tjie  arms  and  legs,  that  the 
patient  has  a  disposition  to  retain  them  in  the 
situation  m  which  they  have  been  placed.  '  If 
this  is  not  the  case,'  Mr.  Braid  writes,  '  in  a  soft 
tone  of  voice  desire  him  to  retain  the  limbs  in 
the  extended  position,  and  thus  the  pulse  will 
speedily  become  greatly  accelerated,  and  his 
limbs  in  process  of  time  will  become  quite  rigid 
and  involuntarily  fixed.'  By  slightly  prolonging 
this  process  a  condition  of  profound  'nervous 
sleep '  may  be  induced,  in  which  operations  may 
be  performed  as  easily  and  in  as  painless  a 
manner  as  if  the  patient  had  been  under  the 
influonce  of  chloroform.  All  this  has  been 
abundantly  proved  by  Esdaile  and  others  who 
performed  numorous  operations  upon  Hindoos, 
with  absence  of  all  pain,  whilst  they  were  in  the 
hypnotic  state.  In  his  attempts  to  cure  morbid 
conditions,  however,  Braid  only  rarely  pro- 
ceeded so  far  as  to  induce  actual  unconscious- 
ness. Whilst  in  a  semi-cataleptic  condition  the 
patient's  attention  is  strongly  directed  to  the 
k2 
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morbid  part,  and  some  very  marvellous  instances 
of  relief  are  recorded  by  him,  said  to  have  been 
effected  under  the  influence  of  this  faculty  only, 
without  the  aid  of  imagination,  since  some  of 
the  patients  operated  upon  ■were  quite  incredu- 
lous as  to  any  good  being  likely  to  result.  In 
a  recent  work  on  '  The  Influence  of  the  Body 
upon  the  Mind,'  Dr.  Daniel  H.  Tuke  remarks: 
'  Braidism  possesses  this  great  advantage,  that 
while  the  Imagination,  Faith  or  Expectation 
of  the  patient  may  be  beneficially  appealed 
to,  this  is  not  essential;  the  mere  concentra- 
tion of  the  attention  having  a  remarkable 
influence,  when  skilfully  directed,  in  exciting 
the  action  of  some  parts,  and  lowering  that  of 
others.  The  short  period  of  time  required,  also, 
compares  favourably  with  that  consumed  in 
some  other  forms  of  mental  therapeutics.  .  .  . 
The  great  principle  which  appears  to  be  involved 
in  all  is  the  remarkable  influence  which  the 
mind  exerts  upon  any  organ  or  tissue  to  which 
the  Attention  is  directed,  to  the  exclusion  of 
other  ideas,  the  mind  gradually  passing  into  a 
state  in  which,  at  the  desire  of  the  operator, 
portions  of  the  nervous  system  can  be  exalted  in 
a  remarkable  degree,  and  others  proportionately 
depressed  ;  and  thus  the  vascularity,  innervation, 
and  function  of  an  organ  or  tissue  can  be 
regulated  and  modified  according  to  the  locality 
and  nature  of  the  disorder.'  Braidism  certainly 
deserves  more  attention  than  it  has  received, 
though  it  is  a  method  very  difficult  of  adoption 
in  ordinary  practice,  and  which,  however  legiti- 
mate may  be  its  foundations,  would,  unless  the 
greatest  care  and  vigilance  were  exercised,  be 
apt  to  descend  perilously  near  to  the  level  of 
quackery.  Still,  if  only  half  the  results  which 
have  been  attributed  to  Braidism  would  follow 
the  systematic  adoption  of  this  method  for  the 
alleviation  of  many  diseases,  it  is  one  which 
should  commend  itself  to  the  earnest  attention  of 
future  enquirers  who  may  be  able  to  place  the 
practice  upon  a  broader  and  firmer  foundation 
than  that  on  which  it  now  rests.   See  Mesmebism. 

H.  Chaslton  Bastian. 
BBAIN-,  Diseases  of. — General  Obser- 
vations.— The  range  of  unnatural  phenomena 
which  manifest  themselves  as  the  result  of  dis- 
turbed actions  of  the  brain,  whether  from  func- 
tional perturbations  or  structural  disease,  is  wide 
and  varied.  This  result  is  due  to  the  fact  that  the 
brain,  though  spoken  of  as  a  single  organ,  is  really 
a  congeries  of  many  distinct  but  functionally  re- 
lated parts  ;  and  further  to  the  fact  that  this  con- 
geries of  parts  is  continuous  with  the  spinal  cord 
and  intimately  related  to  a  scattered  network 
of  ganglia — entering  into  the  formation  of  the 
nervous  system  of  organic  life  ;  whilst  these 
several  centres  within  and  without  the  cranium 
are  brought  into  connexion,  through  the  interven- 
tion of  nerves,  with  all  other  structures  in  the 
body,  whether  entering  into  the  composition  of  the 
organs  of  relation,  or  into  that  of  the  visceral 
system. 

Tho  action  of  particular  parts  of  the  brain 
may  be  stimulated,  depressed,  or  suppressed,  and 
either  of  such  altered  modes  of  activity  may 
entail  a  stimulation,  depression,  or  suppression 
in  the  functions  of  one,  two,  or  more  distant 
parts  of  the  nervous  system.    The  first  class  of  | 
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effects  are  spoken  of  as  direct,  and  the  second 
as  indirect  symptoms.  It  is  often  extremely 
difficult,  if  not  impossible,  for  us  to  say  which  of 
the  symptoms  presented  by  a  patient  suffering 
from  organic  disease  of  the  brain  should  be 
ranged  under  the  one  head  and  which  under  the 
other.  Our  ability  to  make  such  distinctions  is 
at  present  hindered  by  our  still  incomplete  know- 
ledge concerning  the  anatomical  details  of  tho 
brain,  the  proper  functions  of  its  several  parts, 
and  the  precise  modes  in  which  they  co-operate 
with  each  other. 

The  effects  of  a  shock,  whether  produced 
by  injury  or  disease,  falling  on  such  an  extensive 
assemblage  of  sensitive  and  mutually  related 
organs  are,  as  may  be  well  imagined,  subject 
to  much  variation ;  and  as  a  matter  of  fact  it 
happens  that  in  different  cases  of  structural 
brain  disease,  the  symptoms  produced  are  de- 
pendent upon  three  factors,  viz.,  the  situation, 
the  extent,  and  the  suddenness  of  the  lesion. 
Except  in  so  far  as  the  nature  of  the  lesion 
tends  to  entail  variations  in  one  or  other  of 
the  above-mentioned  respects,  it  is  not  of  much 
significance  from  a  clinical  point  of  view  (i.e. 
it  does  not  lead  to  much  difference  in  the 
sets  of  symptoms  produced)  whether  we  have 
to  do  with  a  case  of  hemorrhage  into,  or  with 
a  case  of  softening  of  the  brain.  Thus  the 
'locality'  and  extent  of  the  lesion  in  the  case  of 
a  local  disease  of  the  brain  has  always  to  be 
enquired  into  as  a  problem  altogether  apart 
from  that  as  to  the  more  or  less  distinct  nature 
of  the  pathological  change  in  the  part  affected. 
In  other  words,  the  problem  of  diagnosis  in  brain 
disease  is  twofold;  it  must  have  reference  to 
the  region  affected  (Begional  Diagnosis)  and  to 
the  pathological  cause  (Pathological  Diagnosis). 
The  causes  interfering  with  the  progress  of  our 
knowledge  in  the  former  direction  are  both 
numerous  and  baffling,  so  that,  as  yet,  compara- 
tively little  progress  has  been  made. 

Symptoms. — The  most  frequent  effects  or 
symptoms  of  functional  or  structural  brain-dis- 
ease may  be  thus  classified : — 

1.  Pebvebted  Sensation  and  Peeception. 
— The  special  senses  of  smell,  sight,  hearing, 
touch  (fifth  nerve),  or  taste  may  be  interfered 
with  by  diseases  of  their  respective  nerves  or 
primary  ganglia  within  the  cranium.  Owing 
to  the  decussation  of  the  optic  nerves,  disease  of 
the  optic  tract  gives  rise  (most  frequently)  to 
an  affection  of  the  sight  of  the  opposite  eye. 
The  sense  of  taste  pertains  to  different  nerves. 
Thus  the  glosso-pharyngeal  has  to  do  with  this 
special  sensation  in  the  back  part  of  the 
tongue,  the  palate  and  fauces ;  whilst  the  taste- 
nerves  for  the  front  part  of  tho  tongue,  though 
they  pass  from  these  parts  with  the  lingual 
branch  of  the  fifth,  seem  to  leave  it  by  the 
chorda  tympani  and  then  proceed  to  the  brain 
with  the  facial  or  the  fifth  nerve.  Disease  of 
the  intracranial  portion  of  the  fifth  nerve  may 
not  affect  the  sense  of  taste,  though  it  impairs 
the  common  sensibility  of  the  tongue. 

Disease  of  tho  primary  ganglia  of  these  nerves, 
whether  they  are  separate  (first  and  fifth)  or 
lodged  in  the  brain-substance  at  ita  point  of 
connection  with  tho  nerve,  will  produce  decided 
impairment  of  the  several  special  senses.  But 
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disease  of  portions  of  the  brain  above  these 
regions  on  one  side  only,  even  though  very 
extensive,  often  exists  -without  disturbing  the 
exercise  of  the  special  senses  on  either  side. 
There  may,  however,  be  Illusions,  Hallucinations, 
or  Delusions  in  connection  with  either  of  these 
senses  in  many  functional  and  structural  diseases 
of  the  brain,  where  the  morbid  condition  is  situa- 
ted in  parts  higher  up  than  the  primary  ganglia, 
or  where  there  is  a  functional  exaltation  of  the 
ganglia  themselves.  This  latter  functional  ex- 
altation seems  sometimes  to  be  favoured  by 
morbid  states  of  some  of  the  viscera — especially 
of  the  stomach,  or  of  the  uterus  and  ovaries. 

Disease  in  the  brain  may  also  impair  the  com- 
mon sensibility  of  the  body,  and  in  some  of  the 
most  marked  eases,  this  impairment  is  strictly 
limited  to  one  lateral  half  of  the  body  (Hemi- 
anesthesia). It  may  be  very  marked  and  last 
for  a  long  time ;  or  it  may  be  slighter  and  present 
only  for  a  few  days.  There  are  several  modes  of 
impressibility  comprised  nnder  the  term  '  com- 
mon sensibility.'  The  principal  varieties  are 
tactile  impressions,  impressions  produced  by 
differences  of  pressure  and  of  temperature,  im- 
pressions yielding  pain,  and  lastly  those  of  the 
so-called  '  muscular  sense.'  There  is,  moreover, 
a  general  sensibility  pertaining  to  the  muscles 
and  joint-textures,  and  the  last  may  be  pro- 
foundly impaired  in  some  cases.  The  writer  be- 
lieves that  what  there  is  of  conscious  impression 
pertaining  to  that  endowment  known  as  the 
'  muscular  sense,'  is  compounded  of  the  ordinary 
sense  of  touch  and  pressure  pertaining  to  the 
skin,  plus  sensations  in  joints  and  muscles  ac- 
cruing from  the  contraction  of  the  latter. 

Besides  diminutions  of  sensibility,  we  often 
have  to  do  with  disagreeable  sensations  of  numb- 
ness, tingling,  or  actual  neuralgic  pains  in  parts. 
The  two  former  may  be  widely  distributed, 
though  neuralgia  from  brain-disease  is  princi- 
pally limited  to  the  territory  of  the  fifth  nerves. 

2.  Perverted  Emotion  and  Ideation. — 
These  manifestations  vary,  from  the  mere  in- 
creased tendency  to  emotional  displays  seen  in 
a  hysterical  person  or  in  persons  suffering  from 
hemiplegia,  to  those  more  complex  aberrations 
met  with  in  the  various  forms  of  delirium  and 
insanity  {see  Insanity). 

3.  Perversions  of  Consciousness. — Under 
this  head  may  be  included  the  comparatively 
rare  states  known  as  somnambulism,  ecstasy, 
and  catalepsy ;  as  well  as  the  exceedingly  common 
conditions  of  drowsiness,  stupor,  and  coma.  The 
former  may  be  said  in  almost  all  cases  to  be 
associated  with  functional  rather  than  with 
structural  disease  of  the  brain  ;  at  least,  this  is 
most  in  accordance  with  our  present  knowledge. 
Drowsiness,  stupor,  and  coma  are,  however, 
amongst  the  commonest  results  of  organic  dis- 
ease of  the  brain  (see  Consciousness,  Disorders 
of),  though  they  are  also  common  conditions  in 
blood-poisoning — whether  arising  from  fevers, 
uraemia,  or  from  poisonous  doses  of  opium  or 
of  other  narcotic  or  narcotico-irritant  poisons. 

4.  Perversions  of  Motility. — These  mani- 
fest ^  themselves  in  many  forms,  which,  however 
distinct  they  may  appear  to  be,  are,  neverthe- 
less, closely  linked  to  one  another. 

Tremors  may  be  genoral  or  local,  and  in  the 
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latter  case  they  may  be  most  marked  in  the 
tongue  and  facial  muscles — principally  those 
about  the  corners  of  the  mouth  or  the  orbicularis 
palpebrarum.  General  tremors  may  arise  from 
debility,  over-exertion,  nervousness  ;  or  they 
may  be  due  to  alcoholic  or  mercurial  poison- 
ing, or  to  degenerative  disease  about  the  pons 
and  medulla,  as  in  Paralysis  Agitans. 

Twitchings  may  be  characteristic  of  a  highly 
nervous  habit  of  body,  and  are  especially  fre- 
quent in  some  epileptics  in  the  intervals  between 
their  fits,  either  in  some  of  the  facial  muscles  or 
in  those  of  the  neck  or  limbs.  They  may  also 
occur  in  acute  febrile  affections,  in  which  the 
functions  of  the  cerebrum  are  involved,  as  shown 
by  coexisting  delirium,  &c,  and  also  in  the 
course  of  many  organic  diseases  of  the  brain. 
In  chorea  the  irregular  movements  of  different 
parts  of  the  body  are  often  of  this  nature  ;  they 
may  affect  both  sides  of  the  body,  or  only  one 
(hemichorea). 

Spasms  of  a  continuous  or  *  tonic'  character  are 
encountered  in  various  diseases  of  the  nervous 
system,  such  as  laryngismus  stridulus,  trismus, 
hydrophobia,  tetanus,  hysteria,  and  some  forms 
of  hemiplegia  and  paraplegia.  Such  tonie 
spasms  produce  muscular  rigidity,  which  has  to 
be  distinguished  from  that  due  to  chronic  changes 
apt  to  occur  in  paralysed  limbs. 

Clonic  Spasms  or  Convulsions  maybe  either 
unilateral  or  general,  and  may  be  induced  by 
the  most  varied  causes.  When  well-marked 
they  are  mostly  attended  by  loss  of  conscious- 
ness, as  in  epilepsy  and  the  majority  of  epilepti- 
form attacks. 

Co-ordinated  Spasms,  or  movements  of  a  strug- 
gling type,  are  met  with  in  many  epileptiform 
and  hysterical  paroxysms.  Spasms  of  this  type 
may  be  also  limited  to  particular  groups  of 
muscles,  as  in  the  conjugated  deviation  of  the 
eyes  and  neck  occurring  in  hemiplegia,  in  wry- 
neck, in  writer's  cramp,  and  other  allied  affections. 

Paralysis  may  be  local  and  limited  in  seat  to 
some  of  the  ocular  muscles,  the  muscles  of  mas- 
tication, the  facial  muscles,  those  of  the  tongue, 
or  to  parts  supplied  by  the  spinal  accessory  and 
pneumogastric  nerve,  in  those  cases  in  which 
there  is  merely  an  implication  of  the  intra- 
cranial portion  of  one  or  more  of  the  motor- 
cranial  nerves  ;  or  it  may  take  an  incomplete  or 
a  complete  hemiplegic  type,  with  lesions  limited 
to  one  half  of  the  encephalon ;  or  it  may  be 
general,  and  involve  both  sides  of  the  body, 
if  a  large  lesion  exists  in  the  pons  Varolii,  or 
if  the  functions  of  both  cerebral  hemispheres 
or  their  peduncles  are  gravely  interfered  with. 
In  some  of  these  cases,  and  especially  with 
right-sided  paralysis,  various  difficulties  exist 
in  giving  expression  to  thoughts  by  means  of 
speech  or  writing  (see  Aphasia).  Deficient 
action  of  the  will  (without  obvious  structural 
change  of  the  cerebrum)  may  cause  paralysis  in 
hysteria  and  allied  states. 

Defective  Co-ordination  of  muscular  acts  is  met 
with,  as  in  stammering  and  in  some  hemiplegic 
defects  of  speech ;  also  in  the  body  generally  in 
some  cases  of  cerebellar  disease,  producing  a 
peculiar  and  unsteady  gait  (titubation)  closely 
resembling  that  which  may  be  met  •with  in 
alcoholic  intoxication.    Similar  motor  disturb- 
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ancos  may  be  induced  by  vertigo  of  well-marked 
extent.  Vomiting,  again,  is  a  reilox  motor  act  duo 
to  impaired  co-ordination,  which  occurs  in  many 
forms  of  brain-disease.  More  rarely  the  sphinc- 
ter ani  and  the  sphincter  vesicae  become  relaxed, 
or  the  bladder  may  bo  paralysed.  But  incon- 
tinence of  fasces  or  of  urine,  or  inability  to 
void  the  urine,  are  comparatively  rarely  met 
with  as  a  result  of  brain-disease,  except  in  the 
comatose  state,  or  in  patients  who  are  more  or 
less  demented. 

5.  Nutritive  or  Tuopiiic  Changes. — With 
lesions  in  the  motor  tract  of  the  brain  in  or 
below  the  corpus  striatum  a  band  of  degenera- 
tion is  produced,  occupying  part  of  the  crus 
cerebri,  the  pons,  and  the  medulla  on  the  same 
side,  and  (below  the  decussation  of  the  pyramids) 
the  opposite  lateral  column  of  the  spinal  cord. 
This  is  one  of  the  most  important  of  the  trophic 
changes  occasioned  by  brain-disease,  because  the 
degeneration  in  the  lateral  column  of  the  cord 
is  apt  to  spread  to  the  contiguous  grey  matter, 
and  thus  to  give  rise  to  some  of  the  trophic 
changes  prone  to  ensue  in  paralysed  limbs. 

Trophic  changes  in  other  organs  occasioned  by 
some  severe  lesions  in  the  brain  appear  as  low 
inflammations  and  congestions  of  the  lungs,  or 
as  haemorrhages  into  these  organs ;  also  as 
haemorrhages  beneath  the  pleura  or  endocardium, 
or  even  into  the  substance  of  the  suprarenal 
capsules  or  kidneys. 

Again,  we  may  have  acute  sloughing  of  the 
integument  in  the  gluteal  region  on  the  para- 
lysed side,  dropsy  or  paralysed  limbs,  inflamma- 
tions of  joints  and  of  the  main  nerves  of 
paralysed  limbs,  and,  though  more  rarely, 
marked  atrophy  of  paralysed  muscles.  Retard- 
ation or  arrest  of  growth  is  also  apt  to  occur 
in  paralysed  limbs,  when  we  have  to  do  with 
infants  or  young  children,  suffering  from  severe 
organic  brain-disease. 

Blanching  of  the  hair,  or  altered  pigmentation 
of  the  skin,  also  occurs  not  unfrequently  in  con- 
nection with  brain-disease  or  violent  mental 
emotions  ;  whilst  in  the  insane  the  nutrition  of 
the  bones  and  of  the  pinna  of  the  ear  is  apt  to 
be  interfered  with. 

6.  Perverted  Visceral  Actions. — Exalted 
activity  of  the  uterus,  bladder,  intestine,  stomach, 
or  heart,  may  be  occasioned  by  functional  brain- 
disturbance  more  especially ;  whilst  the  same 
brain-conditions  may  give  rise  to  depressed  or 
exalted  activity  of  the  liver  or  kidneys.  With 
other  functionally  disturbed  or  emotional  brain- 
states  there  may  be  a  lowered  functional  activity 
of  the  salivary  glands,  of  the  heart,  of  the  respira- 
tory organs,  of  the  organs  of  deglutition,  of  the 
organs  of  digestion,  or  of  the  sexual  organs. 
These  are  only  to  be  taken  as  mere  indications 
of  the  kinds  of  modification  that  may  bo  pro- 
duced in  visceral  activity  by  brain-disease.  Much 
doubtless  remains  to  be  learned  in  this  direction. 

It  seems  fitting  here  also  to  mention  those 
contractions  and  dilatations  of  vessels  which  are 
apt  to  take  placo  in  different  parts  of  the  surface 
of  the  body,  or  in  internal  organs,  from  stimu- 
lation or  contraction  of  vaso-motor  nerves,  oc- 
casioned either  by  direct  or  indirect  influence 
exerted  upon  the  principal  vaso-motor  centres  in 
the  region  of  the  pons  Varolii.    These  contrac- 


tions or  dilatations  produce  correlated  alterations 
in  the  temperature,  sensibility,  and  functional 
activity  of  the  parts  or  organs  affected.  The 
temperature  of  paralysed  parts,  as  well  as  the 
general  body  temperature,  in  the  apoplectic  state 
is  subject  to  great  variations,  and  these  are  now 
beginning  to  be  studied  more  attentively.  They 
are  capable  of  yielding  diagnostic  indications  of 
great  value. 

Remarks. — Some  general  remarks  on  the 
subject  of  structural  and  functional  diseases  of 
the  nervous  system,  showing  how  intimately 
these  two  classes  of  disease  are  related  to  one 
another,  will  be  found  in  the  article  Nervous 
System.  Most  of  what  is  said  there  is  applic- 
able to  diseases  of  the  brain  in  particular ;  here, 
however,  it  is  necessary  to  call  attention  to  cer- 
tain points  specially  related  to  brain-disease. 

When  paralysis  occurs  from  brain-disease  affect- 
ing one  cerebral  hemisphere,  in  the  great  majority 
of  cases  it  is  situated  on  the  opposite  side  of  the 
body,  owing  to  the  fact  that  the  fibres  conveying 
the  volitional  impulses  to  tho  muscles  decussate 
in  the  medulla  oblongata.  It  is  true  that  many 
cases  are  on  record  in  which  the  paralysis 
either  has,  or  has  been  said  to  have  existed  on 
the  same  side  as  the  brain-lesion.  A  certain 
number  of  these  cases  are  probably  due  to  errors 
either  in  the  clinical  or  in  the  post-mortem 
records  of  the  case.  Others,  however,  still 
remain  unexplained.  The  characters  of  the 
various  forms  of  paralysis  due  to  brain-disease 
are  briefly  set  forth  in  the  article  on  Paralysis. 

Lesions  of  the  left  hemisphere  much  more  fre- 
quently than  those  of  the  right,  are  associated 
with  aphasic  defects  of  speech ;  whilst,  accord- 
ing to  Brown-Sequard,  lesions  of  the  right  hemi- 
sphere are  more  frequently  and  rapidly  fatal 
than  otherwise  similar  lesions  of  the  left  hemi- 
sphere. They  are  also  more  apt  to  be  associated 
with  acute  sloughs  of  the  skin  on  the  paralysed 
side.  Convulsions  at  the  onset,  and  subsequent 
tonic  spasms  of  the  paralysed  limbs,  are  also  said 
to  be  more  frequently  associated  with  left-  than 
with  right-sided  paralysis. 

Congenital  atrophy  of  one  hemisphere,  or 
atrophy  occurring  in  early  infancy,  is  mostly 
associated  with  an  arrest  of  growth  and  develop- 
ment in  the  limbs  on  the  opposite  or  paralysed 
side  of  the  body. 

Very  little  is  positively  known  concerning  the 
diseases  of  the  cerebellum.  Of  its  functional 
affections  we  may  be  said  to  know  absolutely 
nothing.  That  is,  of  the  various  functional  dis- 
eases of  the  nervous  system  with  whose  clinical 
characters  we  are  familiar  we  are  unable  to  name 
even  one  which  we  can  positively  say  is  a  func- 
tional disease  of  the  cerebellum.  Whatever  the 
precise  mode  of  activity  of  the  cerebellum  may 
be,  there  is  a  general  consensus  of  opinion  that  it 
is  principally,  if  not  exclusively,  concerned  with 
motility,  and  that  it  has  more  especially  to  do 
with  the  higher  co-ordination  of  muscular  acts. 
Atrophy  of  one  hemisphere  of  tho  cerebrum  is 
followed  by  atrophy  of  the  opposite  half  of  the 
cerebellum,  so  that  there  is  a  strong  presumption 
that  the  functional  relations-hip  of  either  hall 
is  with  muscles  on  the  same  side  of  the  body. 
Clinically  wo  know  that  disease  of  the  cerebel- 
lum is  not  unfrequently  associated  with  more 
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or  less  marked  paralysis  on  the  opposite  side  of 
the  body;  but  this  effect  is  now  generally 
attributed  to  the  pressure  which  structural  dis- 
eases of  the  cerebellum  are  apt  to  occasion  on 
the  pons  and  medulla  of  the  same  side. 

^Etiology. — The  principal  modes  of  causa- 
tion of  diseases  of  the  brain  may  be  thus  sum- 
marised : — 

1.  Defective  Nutrition  operates  by  modifying 
the  proper  constitution  of  nerve-tissues  as  well 
as  the  constitution  of  the  blood,  and  thereby  in- 
terfering with  the  normal  functional  relations  of 
the  several  parts  of  the  brain.  Anaemia,  chlorosis, 
syphilis,  ague,  and  all  lowered  states  of  health, 
howsoever  induced,  and  whether  acquired  or  in- 
herited, become  predisposing  or  actual  causes 
of  brain-disease.  To  these  states,  favourable 
to  the  manifestation  of  brain-disease,  should  be 
added  the  various  acute  specific  diseases,  uraemia, 
metallic  poisoning,  poisoning  by  the  narcotic  and 
narcotico-irritant  poisons  generally,  and  also  by 
the  occasional  qualities  of  certain  articles  of  food, 
such  as  mackerel,  mussels,  mushrooms,  &c. 

2.  Emotional  Shocks  cause  cerebral  disorder, 
especially  in  children,  or  prolonged  overwork  in 
those  who  are  older — particularly  when  com- 
bined with  worry  and  anxiety,  with  sexual  ex- 
cesses, or  with  protracted  lactation.  Religious 
excitement,  again,  not  unfrequently  leads  to  in- 
sanity. 

3.  Physiological  Crises,  such  as  the  period  of 
the  first  dentition,  the  period  of  puberty,  preg- 
nancy, and  the  climacteric  period,  all  favour  the 
manifestations  of  various  nervous  diseases. 

4.  Visceral  Diseases  or  surface-irritations 
(especially  in  children  or  in  persons  having  a  very 
sensitive  and  mobile  nervous  system)  may  give 
rise  to  varied  nervous  diseases.  Thus  we  may 
have  convulsions  or  delirium  in  children  from 
the  presence  of  worms  or  other  irritants  in  the 
intestines,  or  convulsions  in  adults  during  the 
passage  of  a  renal  calculus.  Again  we  may  have 
the  phenomena  classed  as  hysteria,  or  we  may 
have  nymphomania,  in  consequence  of  certain 
states  of  the  sexual  organs.  Gases  of  paralysis 
are  said  also  to  have  a  reflex  origin  occasionally, 
though  this  must  be  a  very  rare  event.  With 
much  greater  frequency  we  find  surface-irrita- 
tions of  various  kinds  leading,  as  in  Dr.  Brown- 
Sequard's  guinea-pigs,  to  epileptiform  attacks. 

5.  Structural  lesions  of  the  brain  itself  give 
rise  to  a  very  large  proportion  of  its  diseases. 
The  various  kinds  of  change  will  be  found  enu- 
merated under  another  heading  (see  Nervous 
System).  Haemorrhage  and  softening  are  the 
most  common  and,  therefore,  the  most  im- 
portant of  these  morbid  conditions. 

6.  Brain-disease  may  be  determined  by  the 
action  of  Heat  (insolatio),  especially  when  com- 
bined with  fatigue  and  deficient  aeration  of  blood. 
A  somewhat  similar  brain-affection,  however,  is 
occasionally  developed  in  the  course  of  rheu- 
matic fever  or  in  that  of  one  of  the  specific  fevers, 
in  which  the  body-temperature  rapidly  rises  to  a 
lethal  extent  (109°-111°  F.). 

7.  Concussions  (whether  from  blows  or  falls) 
may  give  rise  to  brain -disease,  even  where  no 
traumatic  injuries  or  lacerations  of  the  brain 
are  produced. 

Treatment. — The  treatment  of  brain-disease 
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will  be  discussed  under  the  articles  Nervous 
System,  Paralysis,  Convulsions,  and  those  on 
the  several  special  diseases  which  will  now  be 
described  in  alphabetical  order. 

H.  Charlton  Bastian. 

BBAIN,  Abscess  of. — This  term  is  applic- 
able whenever  a  circumscribed  collection  of  pus 
is  formed  in  any  part  of  the  cerebral  mass. 

2Etiology  and  Pathology. — Amongst  the 
most  frequent  causes  of  cerebral  abscess  are  severe 
injuries  to  the  skull,  disease  of  the  temporal  bone 
in  connection  with  the  ear,  ligature  or  obstruc- 
tion of  a  main  artery,  and  pyaemia.  Under  the 
three  first-named  conditions  the  abscess  is  usually 
solitary,  but  from  pyaemia  multiple  abscesses 
often  result.  For  practical  purposes  we  may  per- 
haps conveniently  discard  the  latter — since  the 
symptoms  will  usually  be  those  of  general  ence- 
phalitis— and  confine  ourselves  to  those  cases  in 
which  single  large-sized  collections  of  pus  are  met 
with.  With  this  limitation,  abscess  in  the  brain 
is  by  no  means  of  frequent  occurrence. 

The  best  marked,  and  also  the  more  common 
examples  of  large  brain-abscess  are  met  with  in 
connexion  with  compound  fractures  of  the  skull, 
and  by  far  the  most  definite  symptom  which  de- 
notes them  is  the  formation  of  a  fungus  cerebri. 
Unless  in  a  compound  fracture  the  brain  be 
directly  injured  and  the  dura  mater  torn,  it  is 
very  rare  indeed  for  any  suppuration  in  its  sub- 
stance to  occur.  It  is  not  to  be  denied,  however, 
that  now  and  then,  after  severe  concussion  or 
laceration  without  external  wound,  abscess  may 
follow.  In  such  cases  we  may  conjecture  that 
usually  some  slight  laceration  or  extravasation 
occurred  in  the  first  instance,  which  constituted  a 
focus  for  the  inflammation.  Abscess  after  simple 
concussion  without  lesion  is  probably  a  most 
rare  event. 

In  the  article  Brain,  Inflammation  of,  we 
shall  have  to  define  Encephalitis  as  a  diffuse 
change  of  a  large  part  of  the  cerebral  mass,  per- 
haps of  a  whole  hemisphere,  attended  by  the 
infiltration  of  cells  and  fluid.  It  is  obvious  that 
the  term  abscess  in  the  brain  is  applicable  to 
one  of  the  results  of  encephalitis,  but  it  seems 
clinically  probable  that  the  two  classes  of  cases 
are  for  the  most  part  distinct,  and  that  diffuse 
encephalitis  has  but  little  tendency  to  result  in 
abscess,  and  that  abscess  is  rarely  preceded  by  a 
stage  of  encephalitis.  Both  are  usually  the  con- 
sequences of  local  injury  to  the  brain,  or  of  ex- 
tension from  local  disease  of  its  coverings ;  but 
whilst  encephalitis  probably  resembles  the  ery- 
sipelatous type  of  inflammatory  action,  in  loca- 
lised abscess  this  tendency  is  not  present. 
Having  distinguished  brain-abscess  from  ence- 
phalitis, we  must  next  say  a  word  as  to  the  risk 
of  confusing  it  with  intra-cranial  but  extra- 
cerebral collections  of  pus.  Encysted  collections 
of  matter  may  be  met  with  either  between  the 
dura  mater  and  bone ;  or  within  the  arachnoid 
cavity;  and  perhaps  it  ought  to  be  added,  though 
with  some  hesitation,  beneath  the  arachnoid,  in 
the  pia  mater.  Not  unfrequently  inflammation 
of  the  membranes  precedes  and  attends  the  for- 
mation of  an  intra-cerebral  abscess,  and  in  those 
cases  the  symptoms  will  be  mixed.  In  dealing 
with  published  cases  it  is  also  necessary  to  be 
on  our  guard  as  to  certain  errors  which  have  crept 
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in — cases  of  meningeal  abscess  being  spoken  of 
as  brain-abscoss.  Mr.  Prescott  Hewett  has  ex- 
pressed his  opinion  that  the  celebrated  case  of 
De  la  Peyronie's  was  au  example  only  of  extra- 
cerebral abscess.  It  is  absolutely  necessary  to 
make  these  restrictions  if  we  would  judge  cor- 
rectly as  to  the  symptoms  which  attend  local 
collections  of  matter  in  the  brain  and  the  usual 
terminations  of  such  cases. 

Symptoms. — The  symptoms  of  local  suppura- 
tion in  the  brain  will  vary  with  the  stage,  the  size 
of  the  collection,  its  precise  situation,  and,  above 
all,  with  the  presence  or  otherwise  of  a  fistula  of 
relief.  In  many  of  the  cases  which  come  under 
surgical  care  a  fistula  exists  from  a  very  early 
period,  though  not  unfrequently  it  is  liable  to 
occlusion.  Under  the  latter  conditions  the  symp- 
toms of  a  closed  and  an  open  cerebral  abscess  may 
be  alternately  studied  in  the  same  case.  It 
will  usually  be  observed  that  when  the  exit  is 
closed  and  the  abscess  fills,  the  patient  complains 
more  or  less,  of  headache,  becomes  heavy  and 
drowsy,  experiences  twitchings  or  spasms  in  the 
opposite  side  of  the  face  and  limbs,  with  some  ten- 
dency to  hemiplegia.  Of  this  group  the  tendency 
to  spasms  is  probably  by  far  the  most  significant. 
The  headache  may  be  but  trifling,  and  the  pa- 
tient may  even  be  well  enough  to  leave  his  bed, 
when  the  occurrence  of  spasm  followed  by  pare- 
sis alone  gives  warning  of  what  is  going  on. 
The  cases  now  alluded  to  are  chiefly  those  in 
which  abscess  results  from  compound  fracture 
of  the  skull  with  laceration  of  the  brain-sub- 
stance. In  these  the  abscess  often  gives  way 
spontaneously,  and  a  fistula  forms,  around  the 
orifice  of  which  a  mass  of  pouting  brain-granu- 
lations, known  as  fungus  cerebri,  usually  forms. 
In  these  cases  the  canal  of  communication  may 
be  very  tortuous,  and  the  liability  to  blocking 
considerable.  Now  and  then  the  same  result 
may  be  met  with  after  syphilitic  disease  of  the 
skull  and  meninges.  The  writer  had  some  years 
ago  a  man  under  his  care  in  whom  he  had  opened 
a  cerebral  abscess  beneath  a  hole  in  one  parietal 
bone.  The  patient  was  able  to  walk  about,  and 
ailed  but  little  so  long  as  the  fistula  was  freely 
open ;  but  spasms  of  the  face,  or  even  convulsions 
of  the  limbs  (on  the  opposite  side)  always  fol- 
lowed its  occlusion.  The  softening  gradually 
extended,  and  he  at  length  died  in  consequence, 
perhaps,  of  the  impossibility  of  making  a  counter- 
opening  in  a  depending  situation.  Unless  the 
abscess  be  in  the  anterior  lobe,  there  will  almost 
invariably  be  present  some  degree  of  hemiplegia, 
but  this  will  of  course  vary  with  the  size  of  the 
collection  and  the  extent  of  destruction  of  tissue. 
The  formation  of  an  abscess  after  injury  is  some- 
times very  insidious,  the  symptoms  being  very 
slight.  The  cases  in  which  violent  headache 
and  pain,  vomiting,  delirium,  and  dry  tongue, 
are  said  to  have  been  present  in  the  early  stages 
are,  the  writer  suspects,  usually  instances  of 
suppuration  between  the  bone  and  dura  mater. 
These  symptoms  occur  especially  when  brain- 
abscess  follows  disease  of  the  internal  oar,  and 
in  thess  v.hare  nearly  always  is  the  complication 
of  inflammation  around  the  petrous  bone.  Such 
symptoms  are  very  rarely  prosent  in  traumatic 
abscesses,  whicli  often  develop  very  quietly 
until  thoy  attain  a  considerable  size.    It  is  pro- 
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bable  that  seme  degree  of  rigor,  attended  by 
rise  of  temperature,  usually  occurs  in  the  begin- 
ning of  cerebral  abscess,  but  no  very  precise 
data  are  extant  on  these  points. 

The  contents  of  a  brain-abscess  usually  con- 
sist to  some  extent  of  broken-up  cerebral  tissue, 
and  in  some  cases  there  are  but  very  few  pus- 
cells.  Especially  is  this  likely  to  occur  when 
the  so-called  abscess  follows  on  ligature  of  the 
carotid  or  occlusion  of  a  cerebral  artery.  In  these 
cases,  it  is  in  the  first  instance  at  least  the 
result  of  a  process  of  softening  rather  than  of 
true  suppuration. 

If  a  large  abscess  be  permitted  to  develop 
without  relief,  the  symptoms  of  compression 
will  in  time  ensue  :  first  spasm,  then  hemiplegia, 
then  hebetude  and  coma,  preceded  possibly  by 
violent  convulsions. 

Diagnosis. — The  diagnosis  between  cerebral 
abscess  and  meningeal  abscess  is  exceedingly  diffi- 
cult, and  often  a  guess  is  all  that  can  be  made. 
The  almost  invariable  occurrence  of  spasm  or  con- 
vulsions in  the  former,  and  their  frequent  ab- 
sence, with  the  greater  degree  of  pain  and  head- 
ache in  the  latter,  are  the  most  reliable  signs. 
Sometimes — as,  for  instance,  when  trephining 
has  been  practised,  and  no  inflammatory  products 
are  found  between  the  bone  and  dura  mater  or 
under  the  latter — the  diagnosis  may  be  helped  by 
this  negative  knowledge.  In  such  cases,  if  hemi- 
plegia, preceded  by  spasm,  have  been  gradually 
developed,  the  surgeon  will  be  well  justified  in 
making  an  incision  or  puncture  into  the  hemi- 
sphere. Optic  neuritis  may  equally  be  present 
in  both,  and  its  presence  or  absence  will  scarcely 
help  the  diagnosis. 

Prognosis. — In  addition  to  the  danger  of 
death  by  compression,  there  is  the  risk  that  the 
abscess  may  break  into  the  ventricles  or  into  the 
subarachnoid  space.  Some  cases  are  on  record  in 
which  spontaneous  openings  into  the  nose  or  into 
the  ear  occurred,  and  profuse  discharge  followed, 
the  patient  in  the  end  recovering.  It  may  be 
doubted  whether  these  were  not  instances  of 
meningeal  abscess. 

Treatment. — It  is  needless  to  say  that  if  ab- 
scess be  diagnosed  with  any  degree  of  confidence 
an  opening  is  essential.  There  is  little  or  no 
room  for  medical  treatment.  For  the  prevention 
of  abscess,  in  all  cases  in  which  injuries  likely  to 
produce  it  have  occurred,  the  utmost  precautions 
should  be  enforced.  Mercury  in  small  doses,  fre- 
qently  repeated,  should  be  given  from  the  first ; 
the  injured  region  should  be  covered  with  lint 
soaked  in  a  strong  spirit-of- wine  lotion,  frequently 
re-wetted ;  purgatives  should  be  administered ; 
and  the  patient  should  be  kept  very  quiet  until 
long  after  the  healing  of  the  wound. 

Jonathan  Hutchinson. 

BBAIN",  Anosmia  of. — Definition. — A  con 
dition  in  which  the  blood  contained  within  the 
capillaries  of  the  brain  is  deficient  in  quantity, 
or  defective  in  quality. 

The  blood  within  the  brain  is  contained  in 
arteries,  capillaries,  and  veins.  The  functional 
condition  of  the  brain  depends  on  the  quantity 
and  quality  of  the  blood  circulating  in  its  capil- 
laries, and  it  is  tothese  that  the  special  symptoms 
are  related.    Deficiency  in  the  quality  of  the 
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blood  supplied  to  the  brain  is  always  of  gradual 
occurrence,  andaffects  the  whole  brain  ;  deficiency 
in  quantity  of  blood  may  affect  the  whole  brain 
or  part  only,  and  it  may  be  sudden  or  gradual  in 
its  production. 

Etiology. — General  cerebral  ancemia  may  be 
due  to  the  following  causes: — (1^  It  may  be  a 
part  of  systemic  anaemia — defect  in  quantity  or 
quality  of  the  whole  blood,  and  due  to  causes 
which  are  considered  elsewhere.  This  is  often 
seen  in  cases  of  haemorrhage,  of  exhausting 
discharges,  or  of  defective  blood-nutrition,  as 
in  chlorosis.  (2)  The  supply  of  blood  to  the 
brain  may  be  deficient,  the  quantity  of  blood  in 
the  body  being  normal.  This  may  be  due  to 
cardiac  weakness,  or  to  causes  acting  through 
the  nervous  system  on  the  heart,  as  in  swooning. 
In  systemic  anaemia,  the  lessened  cardiac  power 
increases  the  cerebral  deficiency.  Whatever 
lessens  the  amount  of  blood  discharged  from  the 
heart  at  each  systole,  such  as  aortic  or  mitral 
disease,  may  be  a  cause  of  cerebral  anaemia. 
Pressure  on  the  vessels  conveying  the  blood  to 
the  head,  as  by  an  aortic  aneurism,  has  a  similar 
effect.  Unequal  distribution  of  the  systemic 
blood  is  another  cause.  The  intestinal  vessels, 
if  dilated,  are  capable  of  containing  a  large  part 
of  the  blood  of  the  body,  and  the  effect  of  their 
engorgement  is  often  seen  after  paracentesis 
abdominis.  One  theory  of  shock  ascribes  its 
mechanism  to  vaso-motor  dilatation  of  these 
vessels,  and  consequent  anaemia  of  the  rest  of 
the  system.  The  effeet  of  each  cause  is  increased 
by  the  action  of  gravitation  in  the  erect  posture. 
Some  causes  act  only  in  that  position.  (3)  The 
capacity  of  the  cerebral  vessels  may  be  diminished 
by  pressure  on  the  brain,  exerted  by  effusions 
of  fluid  (hydrocephalus),  of  blood  (in  cerebral 
and  meningeal  haemorrhage),  or  by  growths  within 
the  skull. 

Partial  cerebral  ancemia  is  due  to  some  ob- 
struction to  the  passage  of  the  blood  through 
the  vessels.  To  be  permanently  efficient  such 
obstruction  must  be  situated  beyond  the  circle  of 
Willis.  Ligature  of  one  carotid  causes  immediate 
symptoms  of  cerebral  anaemia,  but  permanent 
symptoms  are  not  frequent.  Pressure  on,  or 
disease  of  one  carotid,  for  the  same  reason  rarely 
gives  rise  to  symptoms.  Obstruction  in  certain 
arteries  of  the  brain  may  cause  local  anaemia, 
sudden  or  gradual,  temporary  or  permanent, 
according  to  its  cause.  Such  obstruction  may  be 
due  to  narrowing  of  the  calibre  of  the  vessel  by 
atheromatous  changes  in  its  wall,  or  by  spasm 
of  its  muscular  coat,  or  may  be  due  to  actual 
occlusion  by  embolism  or  thrombosis.  The 
pressure-effects  of  an  intruding  substance  within 
the  skull  (tumour,  or  clot)  act  most  intensely  in; 
and  may  influence  only  one  region  of  the  brain. 

It  is  obvious  that  of  these  causes  some  act 
suddenly,  others  gradually,  and  the  symptoms 
produced  will  differ  accordingly. 

Anatomical  Characters. — The  principal  ana- 
tomical character  of  cerebral  anaemia  is  pallor 
of  the  brain,  observable  chiefly  in  the  paler  tint 
of  the  cortical  substance,  and  the  diminished 
number  of  red  spots  in  the  white  centre.  The 
pallor  may  be  partial  or  general.  The  mom- 
branes  are  usually  pale,  but  in  some  cases  of 
partial  anaemia  they  are  hypersemic.  Effusion 


serum  in  the  meshes  of  the  pia  mater  and 
between  the  convolutions,  may  be  found  in 
general  anaemia. 

Symptoms. — The  symptoms  of  this  condition 
vary  according  as  the  anaemia  is  suddenly  or 
slowly  produced,  and  as  it  is  general  or  partial. 

(1)  In  sudden  general  anaemia  of  the  brain  the 
sufferer  feels  drowsy;  the  special  senses  are 
dulled ;  noises  in  the  ears  and  vertigo  are  com- 
plained of ;  the  pupils  are  at  first  contracted ; 
sight  may  fail ;  muscular  power  is  weakened ; 
respiration  is  sighing;  the  skin  is  pale,  cold,  and 
moist ;  nausea  is  common  ;  and  headache  is  rare. 
If  the  anaemia  is  more  intense,  consciousness  is 
lost ;  there  is  universal  paralysis ;  and  general 
convulsions  may  occur,  epileptiform  in  character, 
these  being  especially  frequent  in  sudden  exten- 
sive losses  of  blood  in  strong  subjects.  The  pupils 
dilate,  and  the  coma  may  deepen  to  death.  The 
loss  of  sight  in  cases  which  recover  may  persist  as 
permanent  amaurosis. 

(2)  When  general  anaemia  of  the  brain  is 
slowly  produced,  the  state  of  the  cerebral  func- 
tions is  usually  that  of  'irritable  weakness.' 
Their  action  is  imperfect  in  degree,  and  excited 
with  undue  facility.  There  is  mental  dulness 
and  drowsiness ;  sometimes,  however,  insomnia 
is  troublesome.  Delirium  is  common  in  severe 
cases,  and  is  conspicuous  in  some  forms  of  im- 
perfect blood-nutrition,  as  in  the  so-called 
'  inanition  delirium.'  Headache,  usually  general, 
is  a  common  symptom.  Sensory  hyperaesthesiae, 
tinnitus,  muscae  volitantes,  and  vertigo  are  fre- 
quent. Convulsions  are  rare,  but  muscular  power 
is  generally  deficient.  All  these  phenomena  are 
more  marked  in  the  orect  than  in  the  recumbent 
posture,  especially  when  the  erect  posture  is 
suddenly  assumed.  It  has  been  remarked  that 
some  anaemic  persons  can  think  well  only  when 
lying  down.  In  young  children,  after  exhausting 
discharges,  as  diarrhoea,  symptoms  referable  to 
cerebral  anaemia  are  common,  namely,  somnolence 
and  pallor,  with  depressed  fontanelle  and  con- 
tracted pupils.  The  somnolence  may  deepen  to 
coma  with  insensitive  conjunctiva,  and  thecoma 
increase  to  death.  Such  symptoms  have  been 
called  hydrocephaloid,  from  some  resemblance  to 
those  of  acute  hydrocephalus. 

(3)  Partial  cerebral  anaemia  causes,  if  complete, 
loss  of  function  in  the  affected  area ;  and  if  it  be 
permanent,  as  in  obstruction  of  a  vessel  beyond 
the  circle  of  Willis,  necrosis  of  the  cerebral  tissue 
results  (see  Brain,  Softening  of).  If  incomplete  and 
sudden,  there  is  temporary  arrest  of  function. 
Ligature  of  one  carotid,  for  instance,  causes 
transient  weakness  and  numbness  in  the  opposite 
half  of  the  body.  There  may  be  at  first  an  over- 
action  of  grey  matter,  causing,  in  certain  regions, 
unilateral  convulsions.  If  slowly  developed,  as 
in  atheroma  of  arteries,  pain  and  vertigo  are 
common,  with  recurring  local  symptoms,  such  as 
numbness,  tingling,  and  weakness. 

In  all  cases  of  long-continued  cerebral  ancemia, 
permanent  damage  to  the  nutrition  of  the  brain 
may  result.  In  the  child  the  development  of  the 
brain  may  be  arrested;  in  the  adult,  loss  of 
momory  and  of  general  mental  powor  indicate 
the  deterioration  of  structure. 

Pathowoy. — The  symptoms  are,  as  already 
stated ,  depondent  mai  nly  on  t  he  defoctivo  quantity 
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and  quality  of  the  blood  circulating  in  the  brain. 
Some  influenco  may  probably  be  ascribed  to  the 
diminution  in  the  blood-pressure  to  which  the 
nerve-elements  are  ordinarily  exposed  (Burrows). 
Nothnagel  has  pointed  out  that  the  symptoms 
indicate  an  early  affection  of  the  respiratory 
centre  in  the  medulla,  and  of  the  cortical  grey 
matter.  Kussmaul  and  Tenner  ascribe  the  con- 
vulsions in  acute  anaemia  to  the  irritation  of  the 
medulla  ;  Nothnagel,  to  that  of  the  pons  Varolii. 

Diagnosis. — The  diagnosis  is  not  difficult.  It 
rests  on  the  recognition,  in  a  given  case,  of  the 
causes  of  cerebral  anaemia ;  and  on  the  exclusion 
of  graver  maladies,  as  organic  cerebral  disease. 
With  the  latter,  it  should  be  remembered,  anaemia 
of  the  brain,  local  or  general,  often  co-exists. 
Some  symptoms  of  hyperaemia  of  the  brain  closely 
resemble  those  of  anaemia.  A  common  patho- 
logical state  of  imperfect  blood-renewal  probably 
exists  in  both  conditions. 

Prognosis. — The  extent  to  which  the  cause 
of  the  anaemia  is  amenable  to  treatment,  and  is  of 
transient  character,  must  influence  the  prognosis. 
As  a  rule  this  is  favourable  when  there  is  no  or- 
ganic disease  of  heart,  vessels,  or  brain.  In  the 
so-called  'pernicious  anaemia,'  the  prognosis  is,  of 
course,  unfavourable.  Hydrocephaloid  symptoms 
in  infants,  if  met  by  prompt  and  suitable  treat- 
ment, are  usually  recovered  from. 

Treatment. — The  treatment  necessarily  varies 
in  the  several  forms  of  the  affection,  but  it  is  in 
the  main  causal.  The  beneficial  effect  of  the 
recumbent  posture  in  affording  immediate  relief 
to  the  symptoms,  and  obviating  permanent 
damage  to  the  cerebral  nutrition,  must  be  always 
remembered.  In  acute  anaemia  from  loss  of 
blood,  the  head  must  be  kept  continuously  low, 
stimulants  freely  administered,  and  as  a  penulti- 
mate resort  bandages  applied  to  the  limbs  from 
below  upwards  may  increase  the  proportionate 
supply  of  blood  to  the  brain.  If  this  fails  trans- 
fusion must  be  had  recourse  to.  In  chronic 
anaemia  sudden  change  of  posture  should  be 
carefully  avoided,  and  ferruginous  tonics  are 
needed.  In  spasm  of  the  cerebral  vessels,  bro- 
mides are  useful.  In  the  cerebral  anaemia  of 
syncope,  the  recumbent  posture,  stimulants  to 
the  skin,  cold  water,  faradisation,  sinapisms,  and 
ammonia  to  the  nasal  mucous  membrane,  assist 
the  recovery  of  cardiac  action  and  the  return  of 
consciousness.  In  all  cases,  carefully  regulated 
food  and  stimulants  are  needed  ;  beef-tea  should 
be  given  in  small  quantities,  at  frequent  inter- 
vals. The  group  of  symptoms  called  hydrocepha- 
loid require  similar  treatment. 

W.  R.  GrOWERS. 

BRAIN,  Aneurism  of.  See  Brain,  "Vessels 
of,  Diseases  of. 

BRAIN,  Atrophy  of.— Atrophy  of  the  brain 
may  be  congenital,  due  to  arrest  of  development 
in  very  early  foetal  life;  or  the  constituents 
of  the  brain  may  have  been  perfectly  developed, 
and  may  subsequently  disappear  from  one  of 
several  causes.  This  morbid  state  is  regarded  as 
primary  when  there  has  been  no  pre-existing 
disease  of  the  brain  or  its  membranes  ;  secondary, 
either  when  there  has  been  such  pre-existing 
disease,  and  the  atrophy  has  occurred  from 
absorption  of  the  part  broken  down  by  in- 
flammation, softening,  haemorrhage,  &c. ;  when 
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atrophy  of  some  special  cerebral  organ  follows 
upon  destruction  of  the  particular  nerve  that 
arises  from  it;  or  when  localised  atrophy  has 
taken  place  in  a  very  gradual  manner  from  pres- 
sure of  a  tumour,  of  ventricular  effusion,  &c. 
To  take  these  forms  in  order : — 

1.  Congenital  atrophy. — This  is  usually  asso- 
ciated with  weakness  of  intellect,  even  to  the 
extent  of  idiocy :  there  is  atrophy  of  the  body  op- 
posite to  the  side  of  the  cerebral  lesion,  and  this 
atrophy  involves  all  structures,  even  the  bones. 
Paralyses  of  various  intensity  supervene,  often 
with  contraction  of  the  paralysed  part*  ;  there 
being  no  particular  sensitiveness  of  the  special 
senses,  possibly  because  of  the  mental  hebetude. 
Epileptic  attacks  are  common ;  vitality  is  low ; 
and  the  patient  easily  succumbs  to  other  diseases. 

2.  Primary  atrophy. — In  this  variety  there  is 
general  diminution  both  of  volume  and  of 
weight,  affecting  most  usually  the  cerebral 
hemispheres,  and  that  in  pretty  equal  degree. 
It  is  most  common  as  a  condition  of  old  age — 
senile  marasmus,  atrophia  cerebri  senilis.  It  some- 
times in  earlier  life  follows  exhausting  diseases  ; 
and  may  also  be  caused  by  deficient  or  impure 
blood-supply  to  the  brain.  In  close  connexion 
with  this  mode  of  causation  it  is  seen  after  re- 
peated attacks  of  intoxication,  especially  after 
delirium  tremens.  In  this  last  condition  the 
cerebral  atrophy  may  be  acute  and  rapid. 

3.  Secondary  atrophy. — This  may  be  general 
or  partial.  When  general,  the  convolutions  have 
a  shrunken  appearance,  and  there  is  always  an 
increase  of  the  subarachnoid  fluid.  This  condition 
follows  various  lesions  of  the  brain,  especially  of 
the  convex  surface,  such  as  haemorrhage  of  the 
convexity,  encephalitis,  or  more  accurately  that 
form  of  encephalitis  that  attacks  only  the  grey 
matter  or  perhaps  only  one  layer  of  the  grey 
matter,  as  in  some  mental  diseases.  When  the 
atrophy  is  partial,  there  are  found  depressions  in 
an  otherwise  normal  hemisphere,  at  which  point 
a  localised  haemorrhage  or  patch  of  softening, 
inflammatory  or  depending  on  thrombosis  op 
embolism  of  vessels,  has  been  absorbed,  leaving 
only  a  cavity  of  greater  or  less  extent,  filled  with 
fluid  and  sometimes  lined  with  a  thin  membrane. 
A  certain  portion  also  of  the  brain  may  become 
atrophied  by  the  gradual  pressure  of  a  tumour 
or  any  foreign  body.  Even  the  little  sieve-like 
depressions  seen  in  various  situations  after  con- 
stantly repeated  congestion  of  vessels  may  be 
the  result  of  atrophy  from  compression  by  the 
distended  vessels.  Functional  inactivity  and 
atrophy  of  the  optic  nerves  has  led  to  a  similar 
abnormality  of  the  corpora  quadrigemina. 

Anatomical  Characters.  —  The  atrophied 
brain  or  portion  of  brain  will  vary  in  appear- 
ance on  minute  examination,  according  as  the 
lesion  has  or  has  not  been  preceded  by  inflam- 
mation. When  the  atrophy  is  primary  and  due 
to  gradual  interference  with  blood-supply,  there 
is  seen  a  shrunken  condition  of  the  nerve-tissue, 
especially  of  the  calibre  of  the  nerve-tubes.  The 
cells  are  smaller  than  usual  and  pigmented,  the 
arteries  being  decreased  in  size  or  themselves 
diseased.  If  the  lesion  has  had  an  inflammatory 
origin,  the  process  in  order  of  sequence  is,  first, 
inflammation,  then  softening  with  fattv  degene- 
ration, then  partial  absorption,  and  so  atrophy; 
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the  appearances  differing  according  to  the  stage 
of  the  lesion.  Traces  of  fatty  degeneration  of 
all  the  tissues, — vessels,  nerve-tubes,  and  cells, 
—may  be  found,  -with  the  neuroglia  either  want- 
ing or  sclerosed. 

Dr.  Rudolph  Arndt  has  lately  thrown  doubt 
on  the  possibility  of  determining  atrophy  of  the 
ganglionic  bodies  or  nerve-tubes  by  their  size. 
The  size  of  these  bodies  varies  so  greatly,  within 
the  limits  of  health,  that  he  considers  this  test  a 
very  uncertain  one.  Almost  the  only  trustworthy 
sign  of  atrophy,  in  his  opinion,  is  the  appearance 
in  the  substance  of  the  ganglionic  bodies  and  in 
the  medullary  sheath  of  nerve-bundles,  of  black 
shining  globules,  somewhat  fatty-looking.  In 
process  of  time  these  globules  increase  in  number, 
and  at  last  the  whole  of  the  bodies  appear  per- 
meated by  them.  These  globules  are  not  fatty, 
they  are  certainly  more  or  less  pigmental. 
Exactly  similar  bodies  appear  at  post-mortem 
examinations,  and  are  a  sign  of  simple  decom- 
position. The  duration  of  this  condition,  irre- 
spective of  pre-existing  lesions,  is  protracted. 

Symptoms. — The  symptoms  of  atrophy  of  the 
brain  necessarily  vary  according  to  the  seat,  ex- 
tent, and  aetiology  of  the  lesion.  Primary  atrophy 
of  the  cerebral  hemispheres  and  the  first  form 
of  secondary  atrophy  will  most  usually  induce 
imbecility,  or  some  lesser  degree  of  mental  in- 
sufficiency, loss  of  memory,  slowness  of  thought, 
and  other  mental  diseases.  Headache,  giddiness, 
delirium,  and  stupor  are  seldom  met  with.  In- 
terference with  speech  is  more  common.  Affec- 
tions of  sight,  and  of  the  motor  condition  of 
the  eye,  do  not  depend  on  general  atrophy  of 
the  brain  ;  they  own  a  more  local  cause. 

Convulsions,  paralysis,  stiffness  of  muscles,  or 
contractions  are  often  met  with  in  connexion 
with  this  general  lesion,  as  well  as  various  irregu- 
larities of  locomotion  :  but  it  must  be  remembered 
that  general  atrophy  of  brain  is  not  seldom  as- 
sociated with  atrophic  or  sclerotic  lesions  of  the 
spinal  cord,  and  even  where  this  is  not  so, 
several  of  the  morbid  phenomena,  and  particu- 
larly convulsion  and  paralysis,  may  derive  their 
origin,  not  from  the  atrophy,  but  from  the  con- 
dition pre-existent  to  the  atrophy,  such  as 
haemorrhage  of  the  convexity,  meningitis,  or 
peri-encephalitis. 

In  secondary  atrophy  of  a  more  limited  extent, 
the  symptoms  are  apt  to  be  more  strictly  local- 
ised, such  as  partial  loss  of  power  in  a  single 
limb,  slight  imperfections  of  speech,  or  strabis- 
mus ;  but  here  again  the  positive  diagnosis  of 
atrophy  is  hindered  by  the  complication  of  pre- 
existent  disease,  the  local  congestions,  haemor- 
rhages, softenings,  tumours,  or  other  conditions 
of  which  the  atrophy  is  only  the  sequence.  Still 
less  characteristic  are  the  phenomena  attending 
general  or  partial  atrophy  of  the  cerebellum,  the 
pons,  and  the  medulla  oblongata. 

Treatment. — Treatment  is  useless  as  <o  the 
atrophy  of  the  brain :  it  must  be  directed  to 
supporting  the  powers  of  the  patient. 

E.  Lono  Fox. 

BBAIN,  Carcinoma  of.  See  Brain,  Tu- 
mours of. 

BRAIN,  Compression  of. — The  brain  is 
compressed  in  the  pathological  sense  whenever  its 
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structure  is  so  squeezed  that  its  functions  are  in 
any  degree  interfered  with.  This  squeezing  may 
be  effected  either  by  the  effusion  of  blood  within 
the  skull,  the  growth  of  a  tumour,  the  accumula- 
tion of  pus  or  serum,  or  lastly  by  the  depression  of 
some  large  portion  of  the  bony  parietes.  The 
general  belief  that  depressed  fractures  are  fre- 
quently the  cause  of  compression  is  probably  quite 
a  mistake.  In  such  cases  the  fragment  displaced 
is  rarely  of  sufficient  size  to  cause  serious  com- 
pression of  the  contents  of  the  skull,  and  the  j 
symptoms  usually  supposed  to  indicate  that  state 
are  really  due  in  most  cases  to  laceration  and  ' 
contusion,  or  to  subsequent  inflammation.  This 
point  is  of  great  importance  in  practice,  for  upon 
its  recognition  depends  much  of  the  validity  of 
the  reasoning  by  which  the  operation  of  primary 
trephining  in  compound  fractures  is  defended  or 
condemned.  It  also  offers  a  most  serious  fallacy 
as  regards  the  interpretation  of  the  symptoms 
due  to  compression. 

By  far  the  best  examples  of  uncomplicated 
compression  of  brain  are  supplied  to  us  by  the 
not  very  infrequent  cases  in  which  a  middle 
meningeal  artery  is  injured,  and  a  large  blood- 
clot  is  effused  between  the  dura  mater  and  bone. 
It  is  from  observation  of  cases  of  this  kind  that 
the  assertion  is  justified,  that  a  very  considerable 
intrusion  into  the  skull  is  permitted  without 
the  production  of  any  symptoms.  No  doubt  the 
suddenness  or  otherwise  has  much  to  do  with 
the  results,  but  there  seems  good  reason  to  believe 
that,  as  a  rule,  the  brain  will  easily  accommodate 
itself  to  quantities  not  exceeding  an  ounce  or 
two,  and  that  usually  so  large  a  quantity  as  four 
or  five  ounces  is  required  to  cause  death.  It  is 
very  rarely  indeed  that  a  depression  of  bone  in  the 
least  approaches  such  an  extent  of  intrusion  as 
this,  and  the  majority  of  such  cases  are,  as  regards 
the  amount  of  possible  squeezing,  quite  trivial. 
The  manner  in  which  the  accommodation  is 
effected  is  by  the  removal  of  the  fluid  contents 
of  the  skull,  first  the  subarachnoid  fluid,  and 
secondly  the  blood.  Of  the  blood-vessels  the 
veins  and  venous  sinuses  are  probably  emptied 
first,  and  lastly  the  arteries  and  capillaries.  A 
brain  in  a  state  of  strong  compression  is  an  ex- 
sanguincd  brain.  In  this  respect,  the  brain  in 
the  last  stage  of  compression  differs  very  much 
from  that  in  cases  of  insensibility  from  con- 
cussion or  contusion.  It  by  no  means  follows 
that  because  the  brain  is  pale,  the  face  should  be 
pale  also ;  but  it  is  perhaps  usually  the  case 
that  extreme  compression  so  much  enfeebles 
the  heart's  action  that  the  pulse  is  weak  or 
flickering,  the  respiration  shallow  and  irregular, 
and  the  skin  pale  and  cold.  That  stertorous 
breathing,  a  laboured  pulse,  and  a  suffused  and 
dusky  countenance,  are  (as  according  to  the  clas- 
sical description)  symptoms  of  compression,  is 
probably  for  the  majority  of  cases  a  mistake. 
Such  a  group  much  more  frequently  denotes 
laceration,  contusion,  or  central  extravasation. 
Nor  is  it  true  that  hemiplegia,  excepting  of  the 
most  transitory  kind,  is  often  due  to  compression. 
A  clot  of  blood  poured  out  over  one  hemisphere 
may,  if  rapidly  effused,  produce  for  a  while 
weakness  of  the  opposite  limbs,  but  the  brain 
mass  is  soft  enough  to  allow  of  considerable 
yielding,  and  in  the  course  of  a  few  hours  the 
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effects  of  the  displacement  will  have  become 
general,  and  not  local.  In  a  case  recorded  by 
the  writer  in  which  a  post-mortem,  some  weeks 
later,  proved  the  presence  of  a  large  blood-clot, 
there  had  been  partial  hemiplegia  without  un- 
consciousness at  first,  but  on  the  next  day  all 
trace  of  it  had  disappeared,  and  it  never  re- 
turned. In  many  of  tne  cases  of  bleeding  be- 
tween the  dura  mater  and  bone,  from  the  men- 
ingeal artery,  the  haemorrhage  takes  place  on 
several  different  occasions,  with,  it  may  be,  inter- 
vals of  a  day  or  two,  much  as  is  often  observed 
in  wounds  of  arteries,  such  as  the  palmar  arch. 
Thus  the  observer  is  able  to  appreciate  the 
symptoms  caused  by  different  degrees  of  com- 
pression, and  further  proof  is  afforded  that,  if 
the  intruded  quantity  be  but  moderate,  the 
brain  bears  it  without  obvious  inconvenience. 
Often  at  the  autopsy  it  is  quite  easy  to  dis- 
tinguish clots  of  very  different  dates,  and  to  feel 
sure  that  the  original  one  was  of  considerable 
size.  It  is  clear  then  that  in  speaking  of  the 
symptoms  of  compression  we  must  allow  for 
differences  in  amount  of  the  compressing  sub- 
stance, and  also  for  differences  in  the  rapidity  or 
suddenness  of  its  application. 

When  compression  is  produced  instantaneously, 
as  by  a  large  fragment  of  bone  driven  down,  the 
case  is  almost  invariably  complicated  by  con- 
tusion. If  paralysis  or  even  insensibility  be 
present,  it  is  usually  impossible  to  say  to  which 
lesion  they  are  really  due.  We  may,  however, 
hold  it  almost  certain,  from  what  we  know  of 
other  cases,  that  the  effects  in  such  would  be  a 
temporary  hemiplegia,  with  symptoms  of  shock 
if  the  depression  were  but  moderate ;  and  insen- 
sibility, probably  soon  followed  by  death,  if  the 
depression  were  very  great.  The  cases  in  which 
depression  of  bone  has  alone  been  sufficient  to 
produce  long-continued  compression  with  insensi- 
bility are  possibly  somewhat  apocryphal.  It  is 
possible  that  compression  under  such  circum- 
stances might  be  attended  by  stertor  and  la- 
boured pulse,  but  it  is  possible  also  that  the  pulse 
might  be  extremely  feeblo,  the  countenance  pale, 
and  inspiratory  efforts  weak  and  irregular. 

The  depression  of  bone  is  perhaps  the  only 
condition  which  can  be  supposed  capable  of 
producing  compression  suddenly.  When  blood 
is  poured  out  from  a  ruptured  artery,  the  symp- 
toms come  on  rather  gradually.  The  patient 
complains  perhaps  of  headache,  and  then  be- 
comes more  or  less  confused  in  manner,  his  gait 
is  unsteady,  and  the  limbs  on  the  side  opposite 
to  the  injury  show  special  weakness.  Vomit- 
ing may  occur  and  the  weakened  limbs  may  twitch, 
and  unless,  as  is  often  the  case,  the  intracranial 
bleeding  stops,  these  symptoms  are  soon  lost  in 
a  state  of  complete  insensibility,  with  pale  face, 
feeble  pulse,  and  symptoms  of  shock.  Convul- 
sions may  now  occur,  and  death  often  supervenes 
very  quickly.  In  such  a  case  the  whole  course 
of  the  symptoms  may  occupy  less  than  an  hour. 
The  surgeon  ought,  of  course,  to  trephine  and 
let  out  the  blood,  and  he  must  be  prompt,  or  his 
patient  may  die  during  his  preparations.  More 
commonly  this  rapid  termination  occurs  unex- 
pectedly after  one  or  more  previous  attacks  of 
temporary  head-symptoms,  and  the  patient  may 
have  appeared  quito  well  in  the  intervals.  In 
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cases  in  which  the  symptoms  progress  without 
interruption,  their  rapidity,  no  doubt,  depends 
upon  the  size  of  the  vessel  ruptured.  Certain 
special  symptoms  will  also  depend  upon  tne  pre- 
cise position  taken  up  by  the  clot  which  may 
chance  to  press  upon  special  nerve-trunks  as 
well  as  upon  the  brain-mass.  In  ordinary  cases 
the  clot  is  beneath  the  squamous  bone  and  the 
lower  part  of  the  parietal,  and  passes  downwards 
into  the  sphenoidal  fossa.  In  the  latter  region 
it  may  press  upon  the  nerves  going  to  the 
sphenoidal  fissure;  and  it  is  of  importance  for 
the  surgeon  to  know  that  dilatation  of  the  pupil 
on  the  affected  side  is  often  produced.  This 
important  symptom  is  probably  due  to  pressure 
upon  the  third  nerve. 

There  is  yet  another  class  of  compression- 
cases  in  which  that  condition  is  produced  by  the 
slow  aecummulation  of  the  products  of  inflam- 
mation within  the  skull.  Much  will  depend, 
as  regards  special  symptoms,  upon  the  position 
of  the  abscess,  either  within  or  without  the  brain. 
If  in  the  substance  of  the  brain,  it  must  more  or 
less  disorganise  its  structure,  and  thus  cause 
symptoms  due  to  laceration  as  well  as  compres- 
sion. Under  such  conditions  some  degree  of 
hemiplegia,  with,  probably,  preceding  spasms  of 
limbs,  can  scarcely  fail  to  be  present  Now  and 
then  cases  occur  in  which  an  irregular  sinus 
leads  into  an  abscess-cavity  in  the  brain,  and 
this  sinus  being  sometimes  free  and  sometimes 
blocked,  the  surgeon  has  repeated  opportunity 
of  estimating  the  effects  of  filling  of  the  cavity. 
In  such  cases,  headache,  stupor,  unilateral  twitch- 
ing of  limbs,  partial  hemiplegia,  with,  perhaps, 
vomiting,  and,  it  may  be,  general  convulsions, 
are  the  symptoms  to  be  expected.  The  position 
of  the  abscess  as  regards  different  regions  of  the 
brain  is  also  of  much  importance,  but  its  discus- 
sion cannot  be  entered  upon  in  any  detail  here, 
and  it  obviously  concerns  rather  disorganisation 
of  structure  than  simple  compression. 

When  a  large  accumulation  of  pus  takes  place 
between  the  bone  and  dura  mater,  the  symp- 
toms produced  are  much  the  same  as  those 
caused  by  blood-clot.  We  must  make,  however, 
much  allowance  for  the  fact  that  these  cases  are 
almost  always  attended  by  meningitis,  and  thus 
the  symptoms  of  compression  are  masked  by 
those  due  to  inflammation.  Chronic  abscess 
under  the  bone  without  arachnitis  may  occur 
now  and  then  in  syphilitic  and  other  disease  ot 
the  skull-bones,  but  such  cases  are  very  rare. 
Such  cases  will  differ  from  those  of  haemorrhage 
in  that  the  symptoms  are  always  produced  very 
slowly.  The  writer  once  had  the  opportunity 
of  watching  such  a  case,  in  which  the  patient 
died  of  compression,  very  gradually  produced, 
and  without  any  complication.  The  chief  symp- 
tom was  constant  wearing  headache,  which  pre- 
vented sleep.  The  man  was  pale  and  feeble, 
but  not  paralysed  in  any  part,  excepting  that 
both  eyelids  drooped.  He  was  rational,  but  spoke 
slowly,  as  if  in  a  state  of  partial  6tupor.  During 
the  last  two  or  three  days  of  life  he  had  convul- 
sions, and  finally,  for  twenty-four  hours,  he  was 
in  a  state  of  increasing  insensibility. 

Diagnosis. — It  will  be  seen  from  what  has 
been  said  above  that  the  diagnosis  of  compression 
by  symptoms  is  exceedingly  difficult,  and  that 
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tne  utmost  use  must  in  each  case  be  made  of  the 
history  of  the  case.  In  those  of  blood-compression 
after  injury  to  a  meningeal  artery,  there  is  almost 
always  the  fact  that  the  patient  between  the 
date  of  the  injury  and  the  supervention  of  symp- 
toms had  an  interval  during  which  there  ap- 
peared to  be  little  or  nothing  the  matter.  This 
history  is,  if  the  symptoms  have  developed 
rapidly  and  without  the  signs  of  inflammation, 
by  itself  conclusive  for  diagnosis.  Under  such 
conditions  trephining  ought  to  be  at  once  resorted 
to,  or  possibly  it  might  be  yet  better  practice  to 
■first  tie  the  carotid  artery. 

The  diagnosis  of  abscess  in  the  brain-sub- 
stance has  already  been  discussed,  and  that  of 
inflammatory  collections  from  meningitis  will 
be  examined  in  its  proper  place  (see  Meninges, 
Diseases  of). 

Treatment. — The  treatment  of  compression 
of  the  brain  is  almost  wholly  surgical,  and  con- 
sists in  the  use  of  the  trephine  and  knife  to 
elevate  depressed  bone,  or  evacuate  collections  of 
blood  or  pus.  Jonathan  Hutchinson. 

BRAIN,  Concussion  of. — We  class  under 
the  head  '  Concussion  of  Brain '  all  symptoms 
which  result  simply  from  the  shaking,  more  or  less 
violently,  of  the  contents  of  the  skull.  It  will  be 
obvious,  however,  that  most  cases  of  severe  shake 
of  the  brain  are  likely  to  be  complicated  by  visible 
lesions.  The  skull  may  be  broken  and  the  brain 
may  be  contused,  lacerated,  or  ecchymosed.  It  is 
highly  probable,  however,  that  well-marked  and 
even  serious  symptoms  may  be  produced  by 
shaking  only,  and  without  the  existence  of  any 
lesion  discoverable  either  by  the  unaided  eye  or 
the  microscope.  We  must  further  clearly  under- 
stand that  this  element  of  concussion  (i.e.  the  re- 
sults of  shake  independent  of  lesion)  enters  into 
almost  every  case  of  injury  to  the  head.  Whatever 
be  the  other  lesions,  it  is  usually  the  fact  that  the 
brain  has  been  more  or  less  severely  shaken. 
Thus  it  may  easily  happen  in  cases  in  which 
conspicuous  lesions  are  present,  such  as  fracture 
of  the  base  or  local  contusion,  that  still  the  results 
of  the  shake  are  the  most  important.  It  might  be 
convenient  if  we  were  in  the  habit  of  speaking  of 
most  cases  of  severe  injury  to  the  head  as  Concus- 
sion plus  other  lesions,  with  the  endeavour  to 
assign  to  each  added  complication  its  proper 
share  in  the  general  result.  These  explanations 
are  necessary  before  we  put  the  question — Can 
concussion  alone  cause  death  ?  Although  it  is 
highly  probable  that  we  ought  to  reply  with  a 
very  confident  affirmation,  and  to  assert  that  it  is 
very  common  for  concussion  to  be  the  chief  cause 
of  the  fatal  event,  yet  it  is  very  difficult  to  prove 
it,  since  the  cases  are  extremely  rare  in  which 
severe  concussion  is  produced  without  some 
attending  lesion.  The  symptoms  caused  by  con- 
cussion of  the  brain  may  be  studied  in  very  nu- 
merous cases  of  very  various  degrees  of  severity, 
which  yet  recover  perfectly.  From  what  is 
observed  in  these,  we  may  infer  as  to  the  part 
which  concussion  takes  in  complicated  casos  many 
of  which  prove  fatal. 

The  results  of  concussion  may  be  divided  into 
three  stages— the  first  stage  is  that  of  collapse ; 
the  second,  that  of  reaction,  or  of  vaso-motor 
paresis,  or,  if  named  from  its  most  prominent 
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symptom,  the  sleepy  stage ;  the  third  is  that  of 
convalescence,  or  recovery.  The  symptoms  of 
the  first  stage,  or  stage  of  collapse,  vary  with 
the  severity  of  the  case,  but  if  at  all  well- 
marked  consist  in  feebleness  of  pulse,  pallor  of 
skin,  coldness  of  extremities,  and  dilatation  of 
pupils.  They  may  approach  a  condition  which 
threatens  immediate  death.  There  is  no  stertor, 
for  the  respiration  is  too  feebly  performed.  Al- 
though the  collapse  may  be  very  great,  the  in- 
sensibility is  rarely  quite  complete.  It  is  of  great 
importance  in  this  stage  to  establish  the  negative 
as  regards  all  forms  of  paralysis.  If  any  non- 
symmetrical symptoms  are  present,  the  case  is 
more  than  mere  concussion.  During  this  stage 
nothing  should  be  done,  except  placing  the 
patient  in  a  condition  of  comfort,  and  preventing 
the  cooling  of  the  body.  Stimulants,  unless  the 
collapse  is  extreme,  should  be  avoided.  After 
the  collapse  has  lasted  some  little  time  (half-an- 
hour  to  two,  three,  or  more  hours),  it  begins  to 
pass  off.  The  patient  moans,  manifests  discom- 
fort, turns  on  his  side,  and  draws  his  knees  up. 
Very  often  at  this  period  sickness  occurs,  and  it  is 
almost  invariable  if  the  patient's  stomach  was 
full  at  the  time  of  the  accident.  Consciousness 
is  now  usually  restored,  and,  by  rousing,  the 
patient  may  be  induced  to  speak,  and  will  tell 
his  name,  &c.  Gradually,  during  a  period  of 
some  hours,  the  case  slides  on  into  the  sleepy 
stage.  The  pulse  is  now  relaxed  and  full,  the 
skin  is  warm  or  even  hot,  the  face  may  be  some- 
what flushed,  and  the  pupils  are  contracted.  The 
patient  is  overpowered  with  sleepiness,  and  can 
only  be  awakened  with  difficulty.  It  is,  however, 
always  within  possibility  to  awaken  him,  and  he 
usually  rouses  himself  to  the  calls  of  nature. 
Very  commonly  the  pulse  is  irregular,  especially 
if  the  patient  be  young.  At  this  stage  again  care 
must  be  taken  to  ascertain  whether  there  are  any 
non-symmetrical  symptoms,  any  weakness  of  a 
limb,  of  one  side  of  the  face,  or  of  any  single  eye- 
muscle.  If  the  patient  passes  his  urine  or  fasces 
in  bed,  or  if  there  is  long-continued  retention  of 
urine,  it  is  very  probable  that  there  is  more  than 
mere  concussion — namely,  laceration  or  contu- 
sion. The  sleepy  stage  may  last  for  a  day  or  for 
a  week,  and  it  is  in  severe  cases  so  well-marked 
that  the  patient's  eyelids  may  be  held  open,  and 
the  pupils  examined,  without  awaking  him. 

DuriDg  this  stage  the  measures  of  treatment 
called  for  are  spare  diet,  purgation,  cold  to  the 
head,  and  quiet.  When  the  sleepy  stage  passes 
off,  the  patient  is  left  weary,  torpid,  unfit 
for  mental  effort,  and  often  with  distressing 
headache.  These  are  the  symptoms  of  the  con- 
valescent stage,  and  they  may  last  more  or  less 
for  a  considerable  time.  The  patient  should  still 
be  kept  carefully  quiet,  no  stimulants  should  be 
allowed,  and  purgatives  should  occasionally  be 
used.  Some  of  the  symptoms  present  during  the 
stage  of  convalesence  may  persist  so  long  that 
they  may  rank  rather  as  sequelae.  Thus  there 
may  be  for  years  nervousness,  inaptitude  for 
business,  liability  to  headache,  and  peculiar  sus- 
ceptibility to  the  influence  of  stimulants.  As  a 
rule,  however,  oven  after  very  severe  concussions, 
no  such  ill-results  are  left,  but  the  patient  re- 
gains aftor  a  time  perfect  cerebral  health.  This 
remark  must,  however,  not  be  hold  to  apply  to 
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concussion  when  received  in  railway  accidents; 
for  in  these  cases  there  is  a  prospect  of  pecuniary 
compensation,  and  the  sequelae  are  often  severe, 
prolonged,  and  very  peculiar. 

Jonathan  Hutchinson. 
BBAIN,    Congestion  of.      See  Brain, 
Hyperemia  of. 

BBAIN,  Haemorrhage  into.  —  Synon.  : 
Cerebral  Apoplexy ;  Fr.  Hemorrhagie  ckrebrale 
intcrstitielle ;  Ger.  Himschlag. 

Definition. — Escape  of  blood,  by  rupture  of 
a  vessel,  into  the  substance  or  cavities  of  the 
brain.  Haemorrhage  into  the  meninges  is 
separately  described. 

Cerebral  haemorrhage  is  commonly  due  to  the 
rupture  of  an  artery,  very  rarely  to  that  of  a 
vein.  Occasionally,  minute  extravasations  are 
caused  by  rupture  of  capillaries.  Haemorrhage 
from  arteries  or  veins  may  also  be  due  to  their 
laceration  by  injury. 

Etiology. — Arterial  haemorrhage  is  usually 
due  to  the  coincidence  of  weakened  vascular  wall 
and  increased  pressure  within  the  vessel.  The 
causes  of  these  states  may  be  regarded  as  the 
conditions  predisposiny  to  cerebral  haemorrhage. 
Hereditary  influence  is  sometimes  distinctly 
seen,  as  a  tendency  to  vascular  degeneration,  or 
to  conditions  which,  as  renal  disease,  produce 
such  degeneration.  Similarity  of  vascular 
distribution  may  also  be  inherited,  and  may  de- 
termine the  locality  of  strain,  and,  therefore, 
first  of  degeneration,  and  ultimately  of  rupture. 
Cerebral  haemorrhage  is  most  frequent  after  fifty 
years  of  age,  but  occurs  at  any  age,  though  rare 
during  the  first  half  of  life.  It  is  nearly  twice 
as  common  in  men  as  in  women.  It  is  said  to 
be  more  frequent  in  temperate  than  in  tropical 
climates,  in  winter  than  in  summer,  and  at  high 
than  at  low  elevations.  Certain  acquired  con- 
ditions act  as  predisposing  causes.  Chronic 
Bright's  disease  leads  to  early  and  extreme  de- 
generation of  vessels,  as  well  as  directly  to 
hypertrophy  of  the  heart  and  increased  blood- 
pressure  :  hence  it  predisposes  powerfully  to 
cerebral  haemorrhage.  In  purpura  and  scurvy, 
cerebral  haemorrhage  occasionally  occurs — it  is 
said  in  consequence  of  acute  vascular  degenera- 
tion and  increased  blood-tension.  The  state  of 
vascular  repletion  known  as  plethora  was  for- 
merly thought  to  be  a  frequent  cause  of  cerebral 
haemorrhage.  It  probably  does  aid  other  causes, 
but  rarely  co-exists  with  the  most  efficient, 
and  so  takes  a  very  subordinate  position.  Chronic 
alcoholism  and  opium-eating  are  said  to  promote 
vascular  degeneration. 

The  proximate  causes  of  cerebral  haemorrhage 
are  the  weakened  state  of  the  wall  of  the  vessel, 
and  commonly  some  increase  of  blood-pressure. 
The  vessel-wall  is  weakened  by  degeneration, 
and  is  often  imperfectly  supported  in  an  atrophied 
brain.  The  increase  of  pressure  within  the  ves- 
sels may  be  permanent,  as  in  peripheral  obstruc- 
tion, with  or  without  hypertrophy  of  the  heart ; 
or  temporary,  as  in  excited  action  of  heart,  or 
impeded  circulation  during  effort.  These  causes 
are  considered  more  fully  in  the  article  on 
Bbain,  Vessels  of,  Diseases  of. 

Haemorrhage  from  a  vein  is  rare,  except  as  the 
result  of  laceration  by  direct  injury,  or  of  ulcera- 
tion invading  the  voin  secondarily.  Varicose 
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veins  in  the  pia  mater  may  sometimes  rupture 
(Andral). 

Capillary  haemorrhage  is  usually  due  to  venous 
obstruction,  especially  to  thrombosis  in  a  vein. 

Anatomical  Afpkaeances. — In  intra-cerebral 
haemorrhage,  the  blood  is  extravasated  into  the 
substance  or  into  the  ventricles  of  the  brain — 
into  the  latter  usually  by  rupture  of  a  previous 
extravasation  within  the  cerebral  substance.  In 
the  latter  situation  the  blood  occupies  a  cavity 
formed  by  laceration  of  the  brain-tissue ;  rarely, 
when  very  minute  and  '  capillary,'  by  merely 
separating  the  fibres.    In  size  an  extravasation 
varies  from  that  of  a  pea  or  even  smaller,  up 
to  that  of  the  fist.    The  blood  is  clotted,  and 
reddish- black   in   colour;    and    fragments  of 
brain-tissue  are  mingled  with  it.     The  cavity 
containing  it  is  often  very  irregular  in  shape ; 
its  walls  are  uneven,  present  projecting  shreds 
of  lacerated  brain-substance,  and  are  blood- 
stained and  softened — at  first  by  imbibition  of 
serum,  and  later  by  inflammation.    Many  small 
extravasations  are  often  seen  in  the  neighbour- 
hood of  a  larger  clot.    Usually  there  is  only 
one  large  extravasation:  sometimes,  however, 
there  are  two  or  three.   The  extravasated  blood 
exercises  pressure ;  the  convolutions  are  flattened ; 
the  falx  is  bulged  to  the  opposite  side  (Hugh- 
lings  Jackson,  Hutchinson) ;  and  the  rest  of  the 
hemisphere  is  anaemic.    The  effused  blood  may 
tear  its  way  into  the  Literal  ventricle  ;  it  then 
speedily  distends  both  lateral  ventricles  and  the 
third  aDd  fourth  ventricles,  and  escapes  by  the 
openings  at  the  lower  extremity  of  the  fourth 
ventricle,  central  and  lateral,  into  the  subarach- 
noid space.    Or  the  blood  may  escape  to  the 
surface,  infiltrate  the  pia  mater,  and  tear  its  way 
into  the  subarachnoid  cavity,  often  by  a  very 
small  opening.    It  is  rarely  that  the  artery  from 
which  the  blood  has  escaped  can  be  detected. 
Occasionally  the  extravasation  can  be  traced 
to  the  rupture  of  an  aneurism  of  some  size.  In 
other  cases  miliary  aneurisms  may  be  found  on 
many  vessels.    The  larger  arteries  commonly 
present  atheromatous  changes. 

After  a  time  the  extravasated  blood  under- 
goes changes.  The  clot  shrinks  and  gradually 
becomes,  first  chocolate,  then  brown,  and  ulti- 
mately a  reddish-yellow  ;  and  it  then  contains 
chiefly  fat-globules,  pigment  and  other  granules, 
and  haematoidin  crystals.  The  rapidity  with 
which  it  undergoes  this  change  is  doubtful,  and 
certainly  varies.  It  is  said  that  the  distinctive 
blood- colour  has  disappeared  as  early  as  the 
twentieth  day.  Meanwhile  the  walls*  of  the 
cavity  undergo  changes.  The  inflammation,  in 
rare  cases  excessive  and  purulent,  is  usually 
conservative,  and  leads  to  the  formation  of  con 
nective  tissue.  A  firm  wall  is  thus  developed, 
the  inner  surface  of  which  becomes  smooth  by 
the  softening  and  removal  of  the  loose  fragments 
of  brain-substance;  by  this  means  a  cyst  is 
formed.  It  is  said  that  connective  tissue  may 
extend  across  its  cavity,  and  that  in  rare  cases, 
the  fluid  being  absorbed,  the  cyst  walls  may 
unite,  and  a  cicatrix  result.  Such  cicatrices  are, 
however,  much  more  frequently  due  to  softening 
than  to  haemorrhage.  It  is  asserted  that  a  cyst 
may  be  developed  in  thirty  or  forty  days  under 
favourable  conditions. 


Haemorrhage  may  occur  in  any  part  of  the 
brain,  but  is  more  frequent  in  some  situations 
than  in  others.  The  most  frequent  seat  is  the 
corpus  striatum  and  the  region  just  outside  it : 
nearly  half  the  intra-cerebral  haemorrhages  are 
in  this  situation.  Other  primary  seats,  in  the 
order  of  frequency,  are  the  pons  and  peduncles, 
the  cerebellum,  the  cortex,  the  optic  thalamus 
(often  affected  by  an  extension  of  the  haemor- 
rhagefrom  the  corpus  striatum),  the  posterior  por- 
tion, and  the  anterior  portion  of  the  hemisphere. 
The  frequent  extravasation  into  and  outside  the 
corpus  striatum,  is  explained  by  the  vascular 
supply.   (See  Brain,  Vessels  of,  Diseases  of.) 

Traumatic  haemorrhage  occurs  into  and  from 
a  lacerated  portion  of  brain,  and  is  most  fre- 
quently found  on  the  surface,  occupying  mainly 
the  middle  of  the  convex  portion  of  each  convo- 
lution, and  some  other  regions  much  exposed  to 
injury,  as  the  surface  of  the  temporo-sphenoidal 
lobe,  and  the  under  surface  of  the  frontal  lobe. 
Ventricular  haemorrhage  sometimes  results  from 
traumatic  rupture  of  a  small  vein  on  the  surface 
of  the  corpus  striatum  (Prescott  Hewett). 

Soft  tumours  (especially  glioma)  are  some- 
times the  seat  of  haemorrhage.  The  distinc- 
tion from  simple  haemorrhage  (sometimes  diffi- 
cult) rests  on  their  position  being  commonly  one 
in  which  cerebral  haemorrhage  is  rare ;  and  on 
some  gelatinous-looking  tumour-substance  being 
found,  into  •which  haemorrhage  has  not  occurred, 
and  "which  has  characteristic  miGroscopicfeatures. 

Other  organs  may  be  healthy,  or  present  the 
changes  'which  have  been  mentioned  as  predis- 
posing causes  ;  the  lungs  are  usually  secondarily 
congested,  often  intensely. 

Symptoms. — The  occurrence  of  cerebral 
haemorrhage  is  indicated  by  cerebral  symptoms 
of  two  classes,  the  one  general  and  more  or  less 
transient,  the  other  local  and  more  or  less 
permanent.  In  addition  to  these  there  are 
sometimes  premonitory  symptoms ;  and  commonly 
general  symptoms  manifested  by  pulse,  tempe- 
rature, &c,  which  are  secondary  to  the  brain- 
lesion. 

Premonitory  symptoms,  somewhat  rare,  are 
those  of  altered  cerebral  function  due  to  local 
vascular  disease,  headache,  vertiginous  feelings, 
local  weakness  or  numbness,  slight  mental 
changes,  and  slight  affection  of  speech  (see 
Brain,  Vessels  of,  Diseases  of,  and  Brain, 
Anaemia  of).  They  are  less  frequent  than  in 
cases  of  softening,  and  more  commonly  precede 
cerebral  haemorrhage  in  the  old  than  in  the  young 
and  middle-aged. 

The  onset  of  haemorrhage  is  usually  accom- 
panied with  apoplexy,  i.e.  loss  of  consciousness  and 
of  power  of  motion  and  of  sensation,  often  with 
relaxation  of  the  sphincters  and  loss  of  reflex 
action  (see  Apoplexy,  Cerebral).  These  symp- 
toms are  profound  and  lasting  according  to  the 
size  of  the  haemorrhage  and  its  position ;  being  es- 
pecially marked  in  large  and  double  effusions,  in 
intraventricular  haemorrhage,  and  in  haemorrhage 
into  the  pons.  In  a  case  of  moderate  severity  they 
last  only  a  few  hours,  and  gradually  pass  away. 
In  severer  cases  they  may  doepen  until  death 
occurs  from  failure  of  respiratory  power. 
Death  is  rarely  very  speedy,  life  being  usually 
prolonged  for  some  hours  even  in  the  most 
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rapidly  fatal 
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of 


cases.  In  rare  instances 
haemorrhage  into  the  medulla,  and  also  in 
meningeal  haemorrhage,  death  has  occurred  in 
five  minutes,  probably  in  each  case  from  the 
rapid  interference  with  the  respiratory  centre. 

The  temperature  is  at  first  lowered  one  or 
two  degrees,  the  pulse  becomes  less  frequent, 
and  the  respiration  slow.  The  Cheyne-Stokes 
respiratory  rhythm  often  precedes  death.  After 
a  few  hours  the  temperature  rises  to  the  normal 
and  in  mild  cases  stops  there,  but  in  graver  cases 
it  rises  above  the  normal  two  or  three  degrees. 
In  some  very  grave  cases  the  initial  fall  or  sub- 
sequent rise  may  be  extreme  and  go  on  until 
death  occurs,  sometimes  reaching  90°  in  the  one 
case,  and  107°  or  108°  in  the  other  (Bourneville). 

In  slight  cases  of  cerebral  haemorrhage  there 
may  be  no  loss  of  consciousness.  Vomiting  in 
such  cases  is  not  unfrequent.  In  other  rare 
cases  of  large  haemorrhage,  especially  between 
the  external  capsule  of  the  corpus  striatum  and 
the  island  of  Beil  (Broadbent),  the  loss  of  con- 
sciousness comes  on  gradually,  after  other 
symptoms,  as  of  shock,  for  example,  have  lasted 
for  an  hour  or  two.  These  cases  have  been 
termed  ingravescent. 

Local  symptoms,  often  permanent,  and  always 
of  longer  duration  than  the  loss  of  consciousness, 
are  present  in  all  cases  of  circumscribed  cere- 
bral haemorrhage,  except  in  the  rare  instances 
in  which,  by  its  central  position  in  the  pons 
and  medulla,  it  causes  directly  bilateral  effects 
only,  which  are  added  to  and  intensify  the  gene- 
ral symptoms  caused  indirectly.  In  a  unilateral 
cerebral  lesion,  the  direct  symptoms  are  unila- 
teral loss  of  power  of  voluntary  movement  and 
often  of  sensation,  accompanied  sometimes  with 
convulsion  or  rigidity.  These  local  symptoms 
may  commence  a  few  minutes  or  longer  before 
the  loss  of  consciousness.  They  coexist  with 
the  apoplectic  condition,  and  may  often  be 
recognised,  even  during  coma,  by  the  fiaccidity 
of  the  paralysed  limbs,  which  fall  more  helplessly 
than  those  of  the  opposite  side ;  by  inequality 
of  the  mouth  and  of  the  pupils  ;  by  conjugate 
deviation  of  the  head  and  eyes  towards  the  side 
of  the  brain  injured ;  by  convulsive  movements ; 
and,  as  the  apoplexy  clears,  by  the  detection  of 
unilateral  defect  of  sensibility.  The  coma  passing 
away,  these  signs  become  more  distinct,  and  all 
the  symptoms  of  hemiplegia  remain,  varying  in 
intensity  and  extent  according  to  the  position  of 
the  lesion.  The  apoplectic  state  may  recur  after 
its  disappearance — a  grave  symptom,  usually  in- 
dicating that  a  fresh  haemorrhage  has  occurred 
in  the  same  or  the  other  side  of  the  brain,  or 
more  frequently  that  the  blood  has  escaped  into 
the  ventricles.  In  the  former  case  the  unilateral 
symptoms,  conjugate  deviation  of  the  head  and 
eyes,  &c,  are  increased  on  the  same,  or  trans- 
ferred to  the  opposite  side ;  in  the  latter  the  uni- 
lateral symptoms  disappear,  and  general  power- 
lessness  and  deep  coma  supervene,  with  stertor, 
relaxation  of  the  sphincters,  lowered  temperature, 
and  impeded  respiration.  Death  always  ensues. 

Convulsion  may  be  a  conspicuous  symptom 
at  the  onset  or  subsequently.  It  is  usually 
unilateral  in  its  course  or  commencement,  be- 
ginning on  the  side  paralysed,  rarely  affecting 
only  the  non-paralysed  side.  Where  convulsion  is 
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not  mot  -with,  muscular  twitching  or  rigidity 
may  occur.  General  or  -widely-spread  rigidity 
or  twitching  points  to  a  bilateral  lesion;  if  with 
coma,  to  ventricular  haemorrhage. 

After  a  clay  or  two  symptoms  of  irritation 
about  the  cerebral  lesion  come  on,  such  as  head- 
ache, delirium,  and  rigidity  in  the  paralysed  limbs. 
During  this  period  the  temperature  rises  above 
the  normal,  and  the  pulse  becomes  quick.  On 
their  subsidence,  these  symptoms,  if  the  lesion 
is  slight,  may  be  scarcely  recognisable,  and  a 
stationary  period  ensues,  at  the  end  of  which 
recovery  of  power  over  the  paralysed  limbs 
begins.  In  slight  cases  power  may  be  recovered 
very  speedily.  Its  return  depends  upon  the 
structural  recovery  of  slightly  damaged  tissue, 
and  on  other  parts  taking  on  an  increased  func- 
tion in  compensation  for  that  which  is  destroyed. 
The  electric  irritability  of  the  muscles  exhibits 
little  change.  Sometimes,  however,  when  there 
is  great  irritation  at  the  lesion  propagated 
downwards  to  the  cord,  a  marked  initial  increase 
in  irritability  may  precede  a  considerable  de- 
pression, coincident  with  rapid  wasting.  Re- 
covery of  power  is  rarely  complete  except  in 
those  cases  in  which  the  area  of  damage  is  very 
small ;  and  when  the  damage  is  large  and  affects 
an  important  motor  region,  there  may  be  no 
recovery,  loss  of  power  persisting,  commonly 
with  more  or  less  '  late  rigidity '  in  the  paralysed 
limbs.  Slight  permanent  mental  change  often  re- 
mains, and  as  the  motor  power  is  recovered,  ataxic 
and  other  disorders  of  movement  may  supervene 
in  the  limbs  which  were  paralysed,  although 
much  less  commonly  than  after  softening. 

Diagnosis. — The  diagnosis  of  cerebral  haemor- 
rhage rests  on  the  symptoms  of  a  localised  cere- 
bral lesion,  occurring  suddenly.  The  conditions 
from  which  it  has  most  commonly  to  be  distin- 
guished are — congestion  of  the  brain ;  softening 
of  the  brain,  embolic  and  thrombic ;  and,  some- 
times, tumour.  For  the  distinction  from  it  of 
other  causes  of  apoplectic  loss  of  consciousness, 
uraemia,  postepileptic  coma,  &c.  see  Apoplexy, 
Cerebral.  From  congestion  the  chief  dis- 
tinction of  cerebral  haemorrhage  lies  in  the 
transient  nature  of  the  loss  of  consciousness ; 
and  in  the  slightness  and  general  character  of 
the  symptoms  which  characterise  the  former. 
Congestion  generally,  haemorrhage  only  some- 
times, comes  on  during  effort :  and  the  absence 
of  history  of  effort  is  in  favour  of  the  latter. 
Similarly,  the  premonitory  symptoms  which  are 
usually  present  in  congestion,  are  generally 
absent  in  haemorrhage.  The  loss  of  motor  power, 
and  the  symptoms  of  cerebral  shock,  are  much 
greater  in  haemorrhage  than  in  congestion.  It 
must  be  remembered  that  the  two  states  fre- 
quently coexist.  From  softening  consequent  on 
embolism  cerebral  haemorrhage  has  also  to  be 
distinguished.  The  subjects  of  the  latter  are 
usually  of  an  earlier  age  than  those  of  haemor- 
rhage ;  their  vessels  are  healthy,  but  they  have 
organic  heart-disease,  which  is  often  grave. 
There  may  be  evidence  of  embolism  elsewhere, 
in  spleon,  kidnoy,  or  retina.  Loss  of  conscious- 
ness may  be  absent  in  embolism,  and  the  para- 
lysis often  comes  on  deliberately.  An  exten- 
sive capillary  embolism,  causing  deep  coma, 
cannot  be  distinguished  from  haemorrhage.  From 
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softening  due  to  thrombosis  the  distinction  is 
often  difficult.  Age,  and  the  state  of  the  vessels, 
no  longer  serve  as  guides.  The  presence  of  chronic 
Bright's  disease  is  in  favour  of  haemorrhage. 
The  occurrence  of  previous  hemiplegic  attacks 
points  to  softening.  In  the  attack,  loss  of  con- 
sciousness is  much  more  considerable,  in  pro- 
portion to  the  subsequent  paralysis,  in  haemor- 
rhage than  in  softening.  But  the  distinction  on 
this  ground  is  often  very  difficult,  since  loss  of 
consciousness  may  be  absent  in  slight  haemor- 
rhage, and  considerable  in  an  extensive  softening. 
A  deliberate  onset  is  in  favour  of  softening,  and 
so  are  much  mental  change  and  early  rigidity. 
Paralysis  of  sudden  onset,  in  cases  of  tumour, 
may  be  ascribed  to  haemorrhage,  to  which  it  is 
indeed  sometimes,  but  not  always,  due.  Usually, 
enquiry  elicits  a  history  of  gradual,  long-con- 
tinued symptoms ;  intense  headache  and  optic 
neuritis  are  strongly  suggestive  of  tumour. 

Haemorrhage  into  the  substance  of  the  brain 
is  distinguished  from  meningeal  hemorrhage  by 
the  pain  and  mental  excitement  being  less  con- 
spicuous, convulsion  rarer,  and  by  the  presence 
of  symptoms  of  a  local  lesion.  Hemorrhage 
into  the  ventricles,  which  resembles  meningeal 
haemorrhage  in  the  generality  of  its  symptoms,  is 
usually  distinguished  by  succeeding  the  symp- 
toms of  a  circumscribed  lesion. 

Prognosis.  —  During  the  attack  itself  the 
prognosis  in  haemorrhage  into  the  brain  must 
be  guided  by  the  intensity  of  the  symptoms, 
and  by  the  place  of  the  lesion,  as  far  as  that  can 
be  ascertained.  Death  is  probable  if  the  coma 
is  profound  or  long-continued,  and  if  the  early 
depression,  or  the  subsequent  rise  of  tem- 
perature and  pulse-rate  is  great.  When  the  symp- 
toms indicate  ventricular  haemorrhage,  or  haemor- 
rhage into  the  pons,  the  patient  will  certainly  die. 
Consciousness  being  recovered,  and  the  danger 
of  immediate  death  over,  the  freedom  from 
much  secondary  pyrexia,  from  lung-congestion, 
and  from  bedsores,  are  favourable  indications. 
The  chance  of  recovery  from  the  paralysis  is  es- 
timated by  evidence  of  position  of  the  lesion, 
and  by  any  indications  of  improvement.  Early 
contraction  of  the  flexors  is  unfavourable.  The 
danger  of  recurrence  is  in  proportion  to  the  ex- 
tent of  vascular  disease,  and  the  existence  of 
irremovable  causes  of  increased,  arterial  tension. 
Hence  the  prognosis  is  rendered  unfavourable 
by  advanced  age,  or  chronic  renal  disease,  and 
by  the  evidence  of  general  premature  decay. 

Treatment. — During  the  attack.  Rest  is  the 
most  important.  The  patient  should  remain, 
as  far  as  possible,  where  he  is  6eized  ;  stillness 
must  bo  secured :  and  all  effort  is  to  be  avoided. 
The  posture  should  be  recumbent,  with  the  head 
raised.  Any  cause  of  passive  cerebral  congestion, 
such  as  a  tight  collar,  must  be  looked  for  and  re- 
moved. Venesection  was  formerly  almost  always 
employed  in  such  cases — certainly  too  universally ; 
but  it  is  now  quite  discarded — perhaps  too  abso- 
lutely. Loss  of  blood  lessens  the  force  of  the 
heart  and  vascular  tension  ;  it  thus  hastens  the 
cessation  of  external  bleeding.  Doubtless  it  acts 
in  the  same  way  in  internal  haemorrhage.  It  may 
bo  used  with  probable  advantage  if  the  arterial 
tension  is  great  (that  is  if  the  pulse  is  incompres- 
sible), the  heart  acting  strongly,  and  there  is 
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reason  to  believe  that  the  intra-cranial  haenior- 
rliage  is  increasing.  A  small  quantity  of  blood 
should  be  taken  rapidly.  In  ventricular  haemor- 
rhage, venesection  is  probably  powerless  for  good. 
It  should  not  be  employed  where  there  is  any 
evidence  of  failing  heart-power.  Its  indications 
are  drawn  as  much  from  the  state  of  the  patient 
as  from  the  fact  of  haemorrhage.  Bright's  disease 
is  no  contra-indication. 

If  bleeding  is  not  employed,  the  objects  to  be 
aimed  at  by  other  measures  must  be  to  divert 
the  blood  as  far  as  possible  from  the  brain,  by 
relaxing  the  systemic  vessels,  'while  endeavouring 
to  obtain  contraction  of  the  cerebral  vessels. 
"Warmth  may  be  applied  to  the  limbs,  aided  by 
6inapisms.  Dry-cupping  to  the  surface,  and 
purgatives,  as  croton  oil,  will  divert  the.blood  to 
the  surface,  or  to  the  capacious  intestinal  vessels. 
Drugs  which  would  cause  contraction  of  the 
vessels  are  to  be  avoided,  since  their  influence 
being  on  the  smallest  vessels  and  universal,  their 
tendency  is  to  increase  arterial  tension  and 
haemorrhage.  Contraction  of  encephalic  vessels 
may  be  furthered  by  cold  to  the  head  or  sinapisms 
to  the  neck,  according  as  the  head  is  hotter  or 
colder  than  normal.  The  heart  should  be  allowed 
to  fall  a  little  below  the  normal  in  force,  but 
failure  of  power  must  be  warded  off  by  stimu- 
lants given  with  great  care.  Convulsion  is  more 
effectually  checked  by  cold  than  by  bromides ; 
the  latter  may  be  given  if  the  convulsion  recurs. 

After  the  attack. — During  the  stage  of  irrita- 
tion, rest  must  be  maintained,  and  all  sources  of 
annoyance  must  be  avoided.  The  bowels  should 
be  kept  gently  open  by  laxatives  or  by  injec- 
tions. Stimulants  must  be  avoided,  and  the  diet 
should  be  light.  Pain  may  be  relieved  by  cold 
to  the  head,  a  blister  to  the  neck,  or  by  Indian 
hemp  or  by  bromide  of  potassium. 

During  reparation  the  diet  must  be  nutritious, 
but  carefully  regulated ;  and  constipation  of 
the  bowels  must  be  avoided.  Rubbing  of  the 
limbs,  and  their  gentle  exercise,  will  aid  their 
recovery,  and  after  the  symptoms  of  irritation 
have  passed,  faradisation  will  improve  muscular 
nutrition,  and  is  especially  indicated  where  rapid 
loss  of  irritability  indicates  probable  wasting. 
Nervine  tonics  are  useful ;  none  more  so  than  a 
combination  of  hypophosphite  of  soda  and  tinc- 
ture of  nux  vomica.  In  anaemia  the  syrup  of 
the  phosphate  of  iron  is  good.  "Warmth,  change 
of  scene,  and  cheerful  mental  surroundings  are 
useful  adjuncts,  especially  in  the  later  stages  of 
recovery.  "W.  R.  Gowebs. 

BBAIN,  Hypereemia  of.  —  Synon.  :  Con- 
gestion of  the  brain. 

Definition. — Increase  in  the  quantity  of  blood 
within  the  capillaries  of  the  brain. 

Since  neither  the  arteries  nor  the  veins  of  the 
brain-substance  can  be  over-distended  with 
blood  without  capillary  hyperaemia,  and  since 
it  is  to  capillary  hyperaemia  that  the  functional 
disturbance  of  the  brain  is  related,  this  may  be 
justly  taken  as  the  essential  pathological  element 
in  cerebral  congestion.  The  congestion  may  be 
active,  when  the  capillaries  contain,  in  conse- 
quence of  arterial  distension  or  dilatation,  oxy- 
genated blood  passing  rapidly  through  them  ;  or 
it  may  be  passive,  when,  from  venous  obstruc- 
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tion,  the  capillaries  contain  slowly-moving  blood, 
becoming,  and  in  great  part  already,  venous. 

.(Etiology. — (A)  Active  congestion  of  the  brain 
may  be  general  or  partial.  Of  the  general  form 
the  remote  causes  are  as  follows : — Men  are  said 
to  be  more  liable  to  it  than  women.  Age  in- 
creases its  frequency  (but  this  is  more  true  of 
the  passive  form) ;  yet  children,  from  the  sensi- 
tiveness of  their  vaso-motor  system,  occasionally 
suffer  from  active  cerebral  congestion.  Heredity 
has  only  an  indirect  influence.  The  plethoric 
condition  is  a  powerful  predisponent.  The  im 
mediate  causes  of  excessive  flow  through  the 
arteries  of  the  brain  may  be  thus  stated — (1)  In- 
crease in  the  blood-pressure — either  general,  from 
excessive  action  of  the  heart  (as  in  extreme 
hypertrophy  or  functional  overaction) ;  or  partial, 
from  an  obstruction  elsewhere,  throwing  an  un- 
due proportion  of  the  pressure  upon  the  cerebral 
vessels.  This  is  seen  in  contraction  of  the  aorta 
beyond  the  origin  of  the  vessels  to  the  head,  and 
in  sudden  contraction  of  a  large  number  of  the 
systemic  arterioles,  as  those  of  the  surface,  in 
exposure  to  cold  and  in  ague.  (2)  Active  ar- 
terial dilatation  of  vaso-motor  origin  may  result 
from  prolonged  mental  work,  severe  moral 
emotion,  insolation,  digestive  disturbances,  or 
from  the  presence  in  the  blood  of  various  poisons, 
such  as  alcohol  and  amyl-nitrite.  In  these 
cases  the  vaso-motor  disturbance  may  precede 
and  cause,  or  may  succeed  and  result  from  the 
overaction  of  the  brain-tissue,  which  is  intensified 
by  it.  In  acute  alcoholic  poisoning  the  cerebral 
congestion  is,  as  Niemeyer  suggests,  probably 
secondary  to  the  disturbance  of  brain-tissue  ; 
in  chronic  alcoholism  it  may  possibly  be  pri- 
mary. In  pyrexia  the  headache  and  delirium 
have  been  thought  to  be  due  to  congestion,  but 
this  is  not  certain.  (3)  Increased  atmospheric 
pressure  may  cause  congestion  of  the  brain. 
(4)  And,  lastly,  gravitation  in  the  recumbent 
posture  may  alone  cause  cerebral  hyperaemia, 
or  may  powerfully  aid  other  causes  in  produc- 
ing it. 

Jfartial  active  congestion  of  brain-tissue  occurs 
chiefly  along  with  disease  of  the  arteries,  which 
perverts  blood-pressure;  in  organic  brain-dis- 
eases, as  tumour,  haemorrhage,  &c. ;  and  after 
blows  on  the  head. 

(B)  Passive  congestion  of  the  brain,  when 
general,  is  the  result  of  impeded  return  of  blood 
from  the  head.  It  may  be  due  to  pressure  on  the 
veins  in  the  neck,  as  by  tumours  or  tight  collars  ; 
pressure  on  the  innominate  veins  by  tumours  or 
aneurism ;  or  obstruction  to  the  circulation  from 
violent  respiratory  efforts,  as  cough  or  blowing 
wind-instruments.  It  may  be  caused  by  impedi- 
ments within  the  circulation,  such  as  tricuspid 
insufficiency  and  its  causes  in  the  lungs,  or  dis- 
ease on  the  left  side  of  the  heart.  The  recum- 
bent posture  assists  all  these  influences.  In 
arterial  obstruction  from  diseased  vessels,  a  weak 
heart,  insufficient  to  overcome  the  obstruction, 
may  permit  venous  stasis,  but  the  capillary  con- 
dition is  one  of  anosmia. 

Partial  passive  congestion  may  occur  from 
thrombosis  in  a  cerebral  vein,  or  from  pressuro 
by  a  growth  on  one  of  the  cerebral  sinuses. 

Anatomical  Appearances. — Tho  capillaries 
are  not  visible  to  the  nuked  eye  even  whor.  over- 
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distended,  but  with  the  microscope  they  are  seen 
to  be  dilated,  often  to  twice  their  normal  calibre. 
Their  distension  is  indicated  by  a  deeper  tint  of 
the  grey  substanco  ;  and  the  fullness  of  the  small 
arteries  and  veins  shows  itself  in  an  increase, 
often  very  great,  in  the  number  and  size  of  the 
rod  points  visible  on  section  of  the  white  mattor. 
In  active  congestion  the  arteries  are  said  to  be 
distinctly  larger  than  normal,  and  their  perivas- 
cular spaces  lessened  in  size ;  the  minute  vessels 
of  the  meninges  are  distended.  In  passive  con- 
gestion the  veins  and  sinuses  are  gorged  with 
blood.  It  must  be  remembered,  however,  that 
such  engorgement  of  the  veins  occurs  in  all 
cases  of  death  from  interference  with  respira- 
tion, and  that  the  vessels  of  the  most  dependent 
portion  are  always  fullest.  The  state  of  the 
cerebral  veins  must  therefore  be  carefully  com- 
pared with  that  of  the  veins  of  other  organs. 
Active  congestion  may  sometimes  leave  no  visible 
traces.  After  a  time  blood-pigment  collects  out- 
side the  vessels  (Bastian),  and  serous  effusion 
into  the  pia  mater  may  be  found ;  and  after  long- 
continued  congestion,  the  vessels  may  be  perma- 
nently distended;  the  spaces  in  which  they  run 
are  increased  in  size.  Such  increase  is  common 
apart  from  pathological  congestion,  but  it  is  so 
great  in  some  cases  of  long-continued  congestion 
t  hat  this  effect  cannot  (withMoxon)  be  altogether 
denied. 

Symptoms. — It  is  probable  that  many  symptoms 
have  been  erroneously  ascribed  to  cerebral  con- 
gestion, some  because  hyperaemia,  due  to  the 
mode  of  death,  was  found  post  mortem,  others 
because  an  assumed  congestion  was  the  readiest 
mode  of  explanation.  Moxon  has  indeed  main- 
tained that  cerebral  hyperaemia  never  causes 
symptoms  except  perhaps  in  death  from  strangu- 
lation. It  is  doubtful  whether  our  knowledge  of 
the  conditions  of  the  cerebral  circulation  is  suf- 
ficiently exact  to  justify  this  conclusion,  which  is 
difficult  to  reconcile  with  clinical  facts. 

The  symptoms  commonly  referred  to  cerebral 
congestion  may  be  grouped  in  two  classes — those 
of  excitement,  and  those  of  depression.  Either  of 
these  may  exist  alone ;  those  of  excitement  may 
precede  those  of  depression ;  or  they  may  partially 
co-exist.  They  may  be  slight  or  severe;  acute 
or  chronic.  In  all  cases  they  are  increased  by 
the  recumbent  posture  or  by  depressing  the 
head,  by  expiration,  and  by  effort ;  and  they  are 
usually  aggravated  by  constipation,  and  by  in- 
dulgence in  alcohol. 

In  general  cerebral  hyperemia,  among  the 
symptoms  of  excitement  may  be  mentioned 
mental  irritability  ;  headache — slight  or  violent, 
with  feelings  of  fulness  or  throbbing  in  the  head, 
and  vertiginous  or  other  unpleasant  sensations ; 
increased  or  perverted  functions  of  the  organs 
of  special  sense,  such  as  flashes  of  light  and 
noises  in  the  ears;  contraction  of  the  pupils; 
sleeplessness,  restlessness,  startings,  twitchings 
or  slight  actual  convulsions ;  and  mental  excite- 
ment. The  pulse  is  quick.  There  may  be 
vomiting.  The  face  varies,  participating  in  the 
congestions  of  circulatory  origin,  and  in  some  of 
vaso-motor  disturbance,  such  as  that  which  may 
occur  during  digestion.  In  other  forms  of  sup- 
posed congestion  of  vaso-motor  mechanism,  as  in 
those  which  result  from  excessive  brainwork,  the 


face  may  bo  pale,  but  the  nature  of  these  cases 
is  doubtful. 

Among  symptoms  of  depressed  brain-function 
are  dullness  of  the  special  senses ;  motor  weakness , 
mental  indifference  and  slowness;  somnolence, 
especially  after  meals  ;  dilatation  of  the  pupils  ; 
and  infrequency  of  the  heart's  action.  Conscious- 
ness may  be  lost  suddenly,  and  the  loss,  it  is  com- 
monly believed,  may  deepen  into  coma.  As  a 
rule  there  is  no  fever,  but  in  children  the  tem- 
perature may  be  raised  a  degree  or  so. 

In  the  chronic  forms  of  cerebral  congestion, 
these  symptoms,  variously  grouped  and  moderate 
in  degree,  continue  for  days,  weeks,  or  months. 
Their  course  is  marked  by  great  variability. 
Durand-Fardel  has  pointed  out  that  in  these 
cases  there  is  often  much  viscid  secretion  of  the 
conjunctiva. 

In  the  more  acute  forms  of  cerebral  congestion, 
the  symptoms  of  muscular  spasm,  of  mental  dis- 
turbance, or  of  loss  of  consciousness,  may  be  so 
predominant  as  to  give  a  special  character  to 
the  attack : — 

In  the  convulsive  form  pain  or  uneasiness  in 
the  head  commonly  precedes  the  muscular 
spasm.  The  latter  is  usually  slight.  Consci- 
ousness may  or  may  not  be  lost. 

The  delirious  form  is  seen  under  two  aspects — 
(1)  in  old  age,  after  emotional  excitement ;  in 
this  the  wandering  is  slight,  and  often  related 
distinctly  to  the  recumbent  posture ;  (2)  a  much 
more  violent  delirium,  which  is  apparently  re- 
lated to  cerebral  congestion,  and  is  seen  some- 
times after  mental  work  or  emotional  excite- 
ment, or  after  alcoholic  poisoning.  Occasionally 
death  results. 

The  apoplectic  form  is  marked  by  sudden  loss 
of  consciousness,  occurring  commonly  during 
effort.  The  unconsciousness  usually  lasts  only 
a  few  minutes,  and  incomplete  general  weakness 
remains  for  a  day  or  two.  In  rare  cases  the  loss 
of  consciousness  deepens  into  coma,  with  ster- 
torous breathing  and  relaxed  sphincters,  and 
death  may  occur  from  the  extension  of  the 
cerebral  depression  to  the  respiratory  centres. 
Vertiginous  sensations  sometimes  give  a  cha- 
racter to  an  attack. 

In  children  congestion  of  the  brain  is  a  rare 
but  occasional  cause  of  convulsion  or  delirium. 
Headache  and  contracted  pupils  make  up  a  group 
of  symptoms  resembling  meningitis,  but  fever 
is  rarely  present,  and  if  it  exists  it  is  slight,  and 
the  symptoms  usually  come  on  suddenly  and  pass 
away  in  a  day  or  two. 

Partial  hyperaemia  leads  to  localised  symptoms 
of  excitement  or  depression.  Local  convulsion  or 
paralysis  may  result.  Headache  is  often  intense 
and  localised.  If  nothing  more  than  congestion 
is  present,  the  symptoms  usually  soon  pass  off! 

Pathology. — The  pathology  of  cerebral  con- 
gestion is  still  obscure,  since  we  know  little  of 
the  relative  part  played  by  the  blood-vessels 
and  the  nerve-elements  in  determining  the  symp- 
toms and  their  form.  An  excessive  supply  of 
arterial  blood  is,  in  all  organs,  attended  with 
functional  activity,  and  it  is  easy  to  under- 
stand that  active  congestion  should  result  in 
symptoms  of  excitement.  Subsequent  depres- 
sion of  function  has  been  accounted  for  by 
inferring  compression  of  brain-tissue  by  effused 
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serum.  The  reaction  of  exhaustion  may  con- 
tribute. In  passive  congestion  the  nerve-tiss\ie 
is  imperfectly  supplied  with  oxygenated  blood, 
and  compressed  by  distended  vessels,  and  its 
functions  are  impaired  by  the  presence  of  effete 
products.  Hence  the  predominance  of  symptoms 
of  depression  over  those  of  irritation. 

Diagnosis. — The  diagnosis  rests  on  the  dis- 
covery of  circulatory  and  other  causes  of  cerebral 
congestion  ;  on  the  circumstances  of  posture, 
effort,  &c,  under  which  the  symptoms  came  on ; 
on  the  existence  of  concomitant  congestion  in 
other  parts  supplied  by  the  carotids,  as  the  face 
(by  no  means  invariable);  on  the  diffusion  of 
the  symptoms  ;  on  their  speedy  disappearance  ; 
and  on  the  absence,  in  the  adult  at  any  rate,  of 
elevation  of  temperature.  The  diagnosis  of  the 
special  forms  of  cerebral  congestion  from  the 
diseases  which  they  most  resemble  is  considered 
under  the  head  of  those  diseases. 

Pbognosis. — The  prognosis  is  generally  imme- 
diately favourable,  but  from  a  severe  attack 
death  may  probably  occur.  The  apoplectic  form 
is  most  dangerous,  the  convulsive  least  so.  De- 
generated weakened  vessels  render  the  imme- 
diate prognosis  less  favourable.  After  many 
attacks,  permanent  nutritive  changes  in  the 
brain  supervene. 

Treatment. — The  most  important  elements 
in  the  treatment  of  cerebral  congestion  are  pos- 
ture, removal  of  blood,  purgation,  cold  to  the 
head,  and  warm  and  stimulating  applications  to 
the  surface.  Whatever  be  the  cause,  it  is  im- 
portant to  raise  the  patient's  head,  so  that  gra- 
vitation may  impede  the  flow  and  aid  the  return 
of  the  blood.  By  this  means  alone  insomnia 
from  hyperaemia  may  often  be  prevented.  The 
removal  of  blood  is  useful  in  extreme  forms  of 
congestion,  either  active  or  passive,  especially  in 
those  forms  of  active  congestion  in  which  the  face 
participates.  Venesection  or  leeching  may  be 
employed  according  to  the  severity  of  the  attack ; 
in  active  congestion  the  blood  which  is  taken 
should  be  removed  quickly.  The  relief  which  in 
such  cases  follows  an  epistaxis  illustrates  the 
value  of  this  method  of  treatment.  It  is  not 
advisable  in  those  cases  in  which,  from  overac- 
tion  of  brain-tissue,  or  from  cold  to  the  surface, 
dilatation  of  the  cerebral  vessels  results,  while 
the  face  remains  pale.  In  all  forms  of  con- 
gestion, purgation  is  useful.  It  removes  from 
the  blood  some  of  its  serum,  and  it  affords  im- 
mediate relief  to  the  cerebral  circulation,  by 
causing  an  afflux  of  blood  to  the  capacious  in- 
testinal vessels.  In  plethoric  states  diuresis 
is  also  most  useful,  and  has  succeeded  where 
venesection  and  purgation  failed  (Reynolds). 
Cold  to  the  head  is  of  most  value  in  reflex  or 
secondary  dilatation  of  the  cerebral  vessels,  as 
after  mental  work,  insolation,  fatigue,  and  some 
toxsemic  states.  In  the  same  class  of  cases,  sti- 
mulation of  the  peripheral  nerves  by  sinapisms, 
blisters,  &c,  applied  to  the  neck,  will,  by  reflex 
influence,  assist  in  obtaining  arterial  contraction. 
Hot  applications  to  the  limbs  act  in  part  in  a 
similar  manner,  in  part  by  causing  local  afflux  of 
blood  and  thus  lessening  the  tendency  to  en- 
cephalic engorgement.  They  are  most  useful  in 
active  congestion.  Alcohol  and  opium  must  be 
avoided  in  all  forms  of  active  congestion,  but 
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in  passive  congestion  they  may  be  of  service. 
Bromide  of  potassium  is  useful  in  those  cases' 
in  which  the  congestion  is  produced  by  vaso- 
motor mechanism,  excited  either  by  stimula- 
tion of  brain-tissue  or  of  distant  nerves.  In 
passive  congestion  from  heart-disease  the  treat- 
ment is  that  of  the  cardiac  condition.  All  per- 
sons liable  to  congestion  of  the  brain  should 
live  regularly,  avoid  hot  rooms,  and  attend  care- 
fully to  the  stomach  and  bowels,  relieving  the 
latter  by  frequent  moderate  purgation. 

W.  R.  GrOWEES. 

BRAIN",  Hypertrophy  of. — Hypertrophy  of 
brain  is  a  misnomer.  True  hypertrophy  would 
consist  of  increase  in  number  or  in  size  of  the 
nerve-cells,  nerve-tubes,  connective  stroma,  and 
supplying  vessels :  and  there  might  be  expected, 
as  a  result  of  this  condition,  some  manifestation 
of  a  higher  intellectual  development.  Such  a 
condition  is  never  found.  A  so-called  hypertro- 
phied  brain  is  one  that  is  larger  and  heavier 
than  normal.  On  removing  the  skull-cap,  the 
encephalon  seems  to  expand,  so  as  to  render  it 
difficult  to  affix  the  bone-covering  in  its  place  ; 
the  membranes  are  dry,  the  sidci  have  nearly 
disappeared,  -and  the  whole  organ  appears  pale 
and  bloodless.  On  section  there  is  a  sensation 
of  toughness,  though  less  in  degree  than  in  a 
case  of  general  sclerosis.  There  is  no  sign  of 
pressure  upon  the  orbital  plates,  such  as  is 
met  with  in  chronic  hydrocephalus.  The  lesion 
affects  only  the  cerebral  hemispheres,  espe- 
cially on  the  convex  surface,  and  perhaps  the 
posterior  lobes  in  particular.  The  base  of  the 
brain  and  the  cerebellum  are  unaffected  except 
by  pressure. 

On  minute  examination,  the  nerve-cells  and 
nerve-fibres,  far  from  being  found  augmented  in 
number  or  in  size,  may  even  be  compressed  and 
diminished  ;  and  there  is  often  also  some  inter- 
ference with  the  normal  calibre  of  the  vessels. 
Gintrac,  however,  records  a  case  in  which  the 
calibre  of  the  nerve-tubes  was  almost  double 
that  of  the  normal.  What  increase  there  is  aflects 
the  white  matter  of  the  brain,  and  this  structure 
is  very  pale  and  of  an  elastic  consistence.  The 
real  and  sole  lesion  is  hyperplasia  of  the  connec- 
tive tissue.  It  differs  from  sclerosis  in  affecting 
the  cerebral  hemispheres  more  universally  than  is 
the  case  with  sclerosis ;  and  also  that  in  sclerosis 
there  is  not  only  increase  of  the  connective  tis- 
sue, but  subsequent  retraction,  and,  as  a  fre- 
quent consequence  of  this,  an  absolute  destruction 
more  or  less  of  the  nerve-elements  of  the  organ. 
When  the  disease  is  far  advanced  it  may  pos- 
sibly cause  absorption  of  the  inner  table  of  the 
skull,  and  thus  produce  a  roughness  or  thinning 
of  the  bone,  or,  in  extreme  cases,  even  perforation. 
The  sinuses  are  generally  distended  with  blood. 
Hypertrophy  of  smaller  portions  of  the  brain  ip 
rare :  still  various  cases  are  on  record  in  which, 
under  the  name  of  neuromata  of  the  nervous 
centres,  white  or  grey  matter  has  been  found  jn 
certain  parts  of  the  brain  over  and  above  the 
normal  constituents  of  this  organ.  Hyperplasia 
of  the  pineal  gland  is  closely  allied  to  glioma. 
It  should  bo  distinguished  from  encysted  dropsy 
of  that  organ. 
./Etiology. — Hypertrophy  of  the  brain  has  been 
l  2 
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said  to  be  sometimes  secondary,  and  caused  by  the 
irritation  of  morbid  growths.  This,  however,  is 
rare.  It  is  gonerally  primary,  and  may  be  a  dis- 
ease of  intra-utorine  life  ;  but  it  is  generally  de- 
veloped aftor  birth,  especially  in  rickety  children. 
Some  forms  of  encephalocele,  without  hydroce- 
phalus, seem  to  be  due  to  the  growth  of  com- 
pact masses  of  cerebral  substance  in  excess  of 
what  is  normal.  The  conditions  for  the  produc- 
tion of  this  morbid  state  are  infancy  ;  bad  diet ; 
repeated  congestion  of  the  cerebral  vessels, 
,  such  as  might  be  induced  by  frequent  cough ; 
and,  perhaps,  lead-poisoning. 

Symptoms. — The  symptoms  of  so-called  general 
hypertrophy  vary  according  as  the  sutures  are 
closed  or  not.  If,  from  insufficient  occlusion  of  the 
sutures,  the  head  expands  in  proportion  to  the 
increase  in  size  of  the  encephalon,  the  symptoms 
may  be  very  slight.  Children  thus  affected  show 
no  intellectual  hebetude.  In  them,  as  long  as  the 
abnormality  is  uncomplicated  with  local  inflam- 
mation of  membranes  or  with  haemorrhages, 
there  may  be  no  headache,  no  affection  of  sight, 
no  sensory  or  motor  paralysis,  and  no  convulsions. 
Convulsions,  however,  are  common  in  cases  in 
which  the  occlusion  of  the  sutures  has  prevented 
expansion  of  the  head  proportionate  to  the  in- 
ternal increase  of  tissue.  In  such  cases  also 
there  is  generally  more  or  less  motor  paralysis, 
often  some  anaesthesia  of  the  limbs,  headache, 
vomiting,  and  mental  hebetude — symptoms,  in 
fact,  either  of  marked  interference  with  the 
intra-cranial  circulation,  or  of  irritation  from 
inflammatory  complications.  The  prognosis  is 
always  bad,  but  in  rachitic  cases  the  course  may 
be  chronic. 

Treatment. — All  treatment  seems  to  be  inef- 
fective in  diminishing  cerebral  hypertrophy. 

E.  Long  Fox. 

BEAUT,  Inflammation  of. — Stnon.  :  En- 
cephalitis.— Encephalitis  is  a  term  which  ought 
perhaps  to  be  strictly  limited  to  inflammatory 
changes  in  the  brain-substance  itself,  to  the 
exclusion  of  all  forms  of  meningitis.  It  may  be 
either  diffuse  or  local,  but  for  our  present  pur- 
pose we  have  chiefly  to  do  with  the  diffuse  form. 
Local  encephalitis  will  generally  result  in  ab- 
scess {see  Brain,  Abscess  of)  and  will  usually 
be  met  with,  if  we  put  aside  the  results  of  inju- 
ries, in  association  either  with  disease  of  the  ear, 
with  tubercular  growths,  or  with  pyaemie  deposits. 

It  may  perhaps  be  doubted  whether  the  oc- 
currence of  diffuse  inflammation  of  the  brain- 
substance  as  an  acute  disease  has  as  yet  been 
proved,  excepting  as  a  result  of  wounds.  Even 
as  a  traumatic  lesion,  its  special  features  have  by 
no  means  been  accurately  studied.  It  is,  how- 
ever, highly  probable  that  after  penetrating 
wounds  of  the  brain,  its  substance  may  inflamo, 
just  as  the  cellular  tissue  of  a  limb  may,  the 
inflammatory  processes  beginning  at  the  site  of 
the  wound  and  rapidly  spreading  through  a 
large  part  of  tho  hemisphere.  It  is  probably  in 
the  perivascular  spaces  that  the  process  chiefly 
spreads,  and  it  is  in  these  that  the  microscope 
will  detect  the  most  abundant  results.  Such  a 
condition  of  diffuse  encephalitis  may  exist  with- 
out there  boing  any  visible  changos  in  the  brain. 
It  may  perhaps  be  a  little  softened  or  a  little 
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congested,  but  very  probably  there  is  nothing 
about  which  the  most  experienced  pathologist 
could  feel  certain  until  the  microscope  is  re- 
sorted to. 

Symptoms. — It  is  not  possible,  in  the  present 
state  of  our  knowledge,  to  speak  with  any  cer- 
tainty of  the  symptoms  of  diffuse  encephalitis. 
They  will  vary,  of  course,  with  the  region  affected; 
and  disturbance  of  function,  followed  by  more  or 
less  complete  loss,  will  be  the  m^st  frequent  oc- 
currences. 

Treatment. — When  the  symptoms  of  ence- 
phalitis are  once  recognised,  it  will  usually  be 
too  late  for  treatment,  and  measures  of  preven- 
tion are  those  of  chief  importance.  The  early 
use  of  mercury,  beginning  in  anticipation  of, 
rather  than  waiting  for  symptoms,  is  probably 
the  most  important;  and  next  to  it  come  cold  to 
the  head,  purgatives,  and  counter-irritation. 

Jonathan  Hutchinson. 

BBAIJST,  Laceration  of. — In  the  more 
strict  sense  of  the  word,  the  brain  is  but  little 
liable  to  laceration  from  injury.  Yet,  in  connec- 
tion with  injuries,  such  as  penetrating  wounds 
of  the  skull,  fractures  with  great  depression  of 
bone,  and  even  with  violent  concussions,  the 
brain-substance  is  not  unfrequently,  to  some 
extent,  torn.  In  so  soft  a  structure,  however, 
and  under  the  influence  of  modes  of  violence 
which  are  usually  rather  of  the  nature  of  blows- 
than  of  anything  likely  to  cause  stretching, 
we  rarely  meet  with  results  comparable  to 
laceration  of  any  of  the  firmer  textures  of 
the  body.  Whenever  the  brain  is  '  lacerated  j 
it  is  also  contused,  and  the  contusion  often  ex- 
tends widely  around  the  rent,  and  is  by  far  the 
more  important  lesion.  In  the  peripheral  parts- 
of  the  brain-mass  this  is  especially  true,  and  it 
is  of  little  practical  use  to  speak  of  lacerations 
excepting  as  complications  of  very  severe  con- 
tusions. In  the  central  parts,  the  crura  espe- 
cially, we  meet  now  and  then  with  a  laceration 
properly  so  called,  and  it  is  not  very  infrequent 
to  find  the  trunks  of  single  nerves  torn  across. 
The  consideration  of  those  forms  of  laceration 
which  are  produced  by  the  effusion  of  blood  from 
ruptured  vessels  of  size  sufficient  to  supply  a 
stream  forcible  enough  to  break  up  the  sur- 
rounding substance,  will  be  found  in  the  arti- 
cles Apoplexy,  Cerebral  ;  and  Brain,  Haemor- 
rhage into. 

In  the  case  of  injuries  to  the  head  from  falls 
or  blows  without  perforation,  certain  definite 
parts  are  prone  to  suffer  from  contusion  and 
laceration.  Usually  some  slight  evidence  of 
injury  is  found  immediately  beneath  the  part  of 
the  skull  upon  which  the  blow  was  received,  but 
by  far  the  chief  bruising  will  be  at  the  opposite 
point.  If  the  occiput  be  struck,  the  anterior  lobes 
will  bo  contused  ;  and  if  one  parietal  eminence, 
the  opposite  sphenoidal  lobe.  This  law,  how- 
ever, is  greatly  modified  by  the  differing  con- 
ditions under  which  different  parts  of  the  brain- 
mass  aro  placed  as  regards  their  surroundings. 
In  the  posterior  half  of  the  skull  the  brain-mass 
is  bulky,  and  between  its  hinder  lobes  and  tha  cere- 
bellum is  a  strong  flexible  membrane,  well  calcu- 
lated to  break  vibrations  gradually,  and  thus  to 
prevent  contusion.  Nor  are  there  in  these  regions 
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any  strongly  marked  bony  ridges  against  which 
the  brain  might  be  dashed.  These  conditions 
are  reversed  as  regards  the  anterior  lobes  and 
the  middle  lobes,  and  the  consequence  is  that 
whilst  severe  contusions  are  often  seen  in  the 
latter,  they  are  much  more  rare  in  the  cerebel- 
lum and  posterior  two-thirds  of  the  brain- 
mass.  In  cases  of  compound  fracture,  with  tearing 
of  the  dura  mater,  and  deep  depression  of  bone, 
the  brain-substance  may,  of  course,  be  injured 
at  any  part ;  but  even  in  respect  to  this  kind  of 
violence  the  hinder  regions  of  the  skull  are 
specially  protected. 

Symptoms. — We  know  enough  of  surface-lacera- 
tions of  the  brain  in  parts  other  than  the  anterior 
and  middle  lobes,  to  be  able  to  assert  that,  unless 
the  lesion  extend  very  widely  or  deeply,  it  does  not 
reveal  itself  by  any  special  symptoms.  If  very 
extensive,  weakness  of  the  opposite  limbs  and 
«de  of  the  face  is  usually  observed.  Injury  to  the 
anterior  lobes,  unless  extensive,  cannot  be  diag- 
nosed, but  it  may  be  guessed  at  in  a  few  cases 
■where  the  sense  of  smell  is  lost  in  one  or  both 
nostrils  ;  for  it  is  very  common  for  the  olfactory 
bulbs  to  be  damaged  at  the  same  time,  If  the 
anterior  lobes  are  severely  lacerated,  the  symp- 
toms will  be  those  of  very  severe  concussion, 
inth  the  difference  that  the  insensibility  is  more 
nearly  complete,  and  that  it  increases  instead  of 
diminishing  as  the  days  pass  on.  When  a  sphe- 
noidal lobe  is  contused  there  is  usually,  accord- 
ding  to  the  writer's  observation,  incomplete  hemi- 
plegia of  the  opposite  side,  involving  sensation  as 
well  as  motion,  and  the  face  as  well  as  the  limbs. 
From  these  symptoms  the  patient  may,  in  the 
course  of  months,  wholly  recover.  It  is  usually 
the  apex  of  the  sphenoidal  lobe  which  is  lace- 
rated, but  if  the  lesion  extends  higher,  and  if  it 
occur  on  the  left  side,  aphasia  may  be  present. 

In  connexion  with  recent  discoveries  (Dr. 
Hughlings  Jackson,  Dr.  Ferrier,  and  others) 
as  to  localised  functions,  no  doubt  we  shall  be 
able  before  long  to  diagnose  more  accurately  as 
to  the  precise  regions  injured.  It  would,  however, 
as  yet  be  premature  to  attempt  to  do  so. 

Treatment,  and  Prognosis. — In  the  treat- 
ment and  prognosis  of  lacerations  and  contu- 
sions of  the  surface  of  the  brain,  much  depends 
upon  whether  or  not  the  case  is  complicated  by 
compound  fracture  and  the  admission  of  air.  If 
air  have  been  admitted  there  is  risk  of  menin- 
gitis or  encephalitis,  denoted  in  either  case  by 
the  occurrence,  within  a  few  days  of  the  injury, 
of  hemiplegia  of  the  opposite  side.  To  prevent 
this  must  be  the  object  of  treatment.  The  scalp 
Bhould  be  shaved,  the  wound  closed  with  sutures 
as  far  as  practicable,  and  lint  wetted  in  a  spirit- 
and-lead  lotion  should  be  laid  over  the  part  and 
systematically  re-wetted  every  hour.  If  the  case 
be  treated  in  hospital  it  may  be  well,  in  addition 
to  this,  to  wash  the  wound  with  the  lotion  before 
closing  it,  or  to  dress  with  Lister's  antiseptic 
precautions.  In  caues  of  laceration  without  ac- 
cess of  air  death  may  ensue  from  diffuse  softening 
around  the  part.  If  this  happens  the  case  will 
probably  end  within  a  wuek  or  ten  days.  It  is 
probable  that  many  cases  of  fractured  base  with 
more  or  less  severe  laceration  of  brain  recover  ; 
in  somo  with  permanent  paralysis,  but  in  others 
•without.  It  must  be  added  that  many  of  the  cases 
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in  which  death  occurs  within  a  few  hours  or  a  day 
or  two  after  fracture  of  the  base  are  attended  by 
laceration.  In  these  the  symptoms  are  often 
difficult  to  distinguish  from  those  of  compression. 
Profound  insensibility,  a  bloated  face,  stertorous 
breathing,  and  a  full  pulse,  are  often  present; 
but  they  may  be  substituted  by  pallor  and  a  feeble 
pulse  in  connection  with  great  depression  of  tho 
heart's  action.  If  any  deviation  from  symmetry 
as  regards  the  paralysis  of  the  limbs  can  be 
proved,  it  is  in  favour  of  laceration  and  against 
compression,  but  the  differential  diagnosis  is  a 
matter  of  extreme  difficulty. 

Laceration  of  Cranial  Nerves. — Lacera- 
tions of  single  nerves  within  the  cranial  cavity 
are  not  by  any  means  uncommon.  This  occur- 
rence is  to  be  suspected  whenever  the  parts  sup- 
plied by  a  cranial  nerve  are  completely  23aralysed, 
without  accompanying  symptoms  indicative  of 
severe  lesion  of  the  brain-mass.  Cases  of  lace- 
ration of  the  brain  itself  may  be  complicated  by 
laceration  of  nerve-trunks,  and  thus  the  symptoms 
may  become  difficult  to  interpret  with  confidence. 

Of  single  cranial  nerves  the  olfactory  bulbs  are 
the  most  liable  to  suffer  from  contusion  ;  and  the 
third,  fourth,  and  sixth  nerve-trunks  are  those 
most  frequently  torn  through. 

Jonathan  Hutchinson. 

BRAIN,  Malformations  of.— The  malfor- 
mations of  the  cranium  and  its  contents  may  be 
divided  into  two  series : — A.  Those  which  are 
scarcely  compatible  with  life  ;  and  B.  Those  in 
which  life  is  possible,  although  the  intellectual 
power  may  be  more  or  less  modified  from  a 
healthy  condition. 

A.  The  first  series  will  include  at  least  seven 
forms,  in  all  of  which  life  is  so  rare  that  it  is 
impossible  to  speak  of  more  than  the  pathological 
anatomy. 

1.  Dicephalia — in  which  two  heads  are  found 
upon  a  single  body,  or  upon  two  bodies  pretty 
extensively  connected.  In  the  first  variety,  one 
head  may  be  attached  to  the  vault  of  the  palate 
of  the  other,  or  may  be  united  to  the  convexity 
of  the  skull.  In  the  second  variety  the  heads 
may  sometimes  spring  from  a  single  neck. 
This  dicephalous  condition  is  frequently  accom- 
panied by  malformation  affecting  the  spinal 
column  and  spinal  nerves,  as  well  as  by  some 
incompleteness  in  tho  development  of  the  brain. 

2.  Monocephalia — the  union  of  two  heads  into 
one,  on  two  separate  bodies.  The  two  cranial 
cavities  are  united  into  one.  Dissection  of  the 
dura  mater  points  to  this  membrane  having 
been  formed  out  of  two,  and  in  like  manner  the 
cranial  contents  are  either  double,  or  appear  to 
be  single  from  the  union  of  double  organs. 

3.  Acepkalia — the  complete  absence  of  head. 
An  acephalous  monster  is  usually  a  twin ;  and 
when  this  is  not  the  case,  it  is  associated  with 
the  morbid  condition  of  the  uterus  of  the 
mother  known  by  the  name  of  uterine  hydatids. 

4.  Paracephalia — the  head  not  entirely  want- 
ing, but  deprived  of  most  of  the  cranium  and  of 
the  face.  A  monster  of  this  kind  is  generally 
a  twin. 

5.  Anenccphalia. — The  absolute  meaning  of 
this  term  would  be  the  absence  of  all  cranial 
contents,  but  it  is  made  to  include  certain  varie- 
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ties,  differing  according  to  tho  amount  of  tho 
encophalon  dovoloped.  The  aspect  of  tho  head, 
rosombling  that  of  a  frog,  tho  considerable  pro- 
jection of  tho  eyes,  tho  flattening  of  the  forehead, 
and  the  absenco  of  tho  cranial  vault,  are  the  chief 
characteristics  of  this  abnormality. 

In  the  first  degree,  there  is  absence  of  cere- 
brum, cerebellum,  mesocophale,  and  spinal  cord. 
In  cases  of  this  kind  the  cranial  vault  is  generally 
absent,  and  the  bones  at  the  base  of  the  skull 
convex  and  thickened. 

In  the  second  degree,  the  cerebrum,  cerebel- 
lum, and  mesocephale  are  absent,  but  a  portion  of 
tho  spinal  cord  is  found.  This  portion  of  cord 
is  most  usually  the  lower  part. 

In  the  third  degree,  the  spinal  cord  is  pretty 
complete,  but  there  is  still  an  absenco  of  the 
cerebrum,  cerebellum,  and  mesocephale. 

A  few  cases  have  been  recorded  of  the  fourth 
degree,  in  which  no  cerebrum  or  cerebellum  are 
found,  but  a  normal  spinal  cord,  and  a  pretty 
complete  mesocephale. 

In  the  fifth  degree.the  cerebrum  alone  is  entirely 
or  almost  entirely  absent,  whilst  the  rest  of  the 
nervous  centres  are  present,  though  not  always 
in  a  perfectly  complete  condition.  The  seat  of 
the  absent  cerebrum  is  often  filled  by  fluid. 

Lastly,  one  case  has  been  recorded  in  which 
the  cerebrum  was  present,  whilst  the  cerebellum, 
mesocephale,  and  spinal  cord  were  wanting. 

Anencephalia,  like  the  other  previously  men- 
tioned malformations,  is  due  to  arrest  of  develop- 
ment, such  arrest  depending  either  on  physical 
injuries  to  the  uterus  at  a  very  early  period  of 
pregnancy,  or  to  some  mental  shock  experienced 
by  the  mother  during  the  first  two  months  after 
conception.  It  differs  from  acephalia,  not  only 
by  the  partial  formation  of  tho  head,  but  by  the 
presence  of  the  heart,  and  other  thoracic  organs. 
The  ganglia  of  the  sympathetic  are  usually  well- 
developed. 

6.  Pseudencephalia.  In  this  malformation 
there  is  anencephalia  plus  a  very  considerable 
thickening  of  the  meninges,  which  take  the 
place  and  often  imitate  the  aspect  of  the  brain. 
Its  varieties  exactly  correspond  to  those  of  anen- 
cephalia. The  tumour  formed  by  the  develop- 
ment of  the  membranes  is  of  variable  size  and 
position.  It  may  be  frontal,  fronto-parietal,  or 
occipital.  The  real  seat  of  the  lesion  is  the  pia 
mater.  The  abnormality  consists  in  extreme 
hypertrophy  of  this  structure,  with  complete 
arrest  in  the  development  of  the  encephalon,  or 
of  some  portion  of  it.  Several  observers  have 
recognised  certain  vesicles  in  the  interior  of  the 
membranous  tumour,  and  these  have  been  sup- 
posed to  be  cerebral  cells  in  process  of  develop- 
ment. It  is  more  in  accordance  with  observation 
to  believe  with  Gintrac  that  they  are  connected 
with  the  development  of  the  choroid  plexus. 

7.  Cyclocephalia.  In  this  monstrosity  there 
is  an  approximation  or  actual  fusion  of  two  eyes 
in  a  common  orbit.  It  is  connected  with  certain 
abnormalities  in  the  brain,  that  militate  against 
viability,  or  at  least  prolongation  of  life.  The 
brain  itself  is  generally  more  or  less  deficient, 
especially  in  its  anterior  and  central  portions, 
and  in  some  cases  the  nose  and  mouth  are  very 
ill-developed. 

B.  The  second  series  of  casos  owe  their  ab- 
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normal  conditions  to  injury  arising  in  the  course 
of  foetal  life  ;  and  some  forms  at  least  may  Le 
duo  to  lesion  occurring  at  a  later  period  than  in 
tho  first  series. 

8.  Atelencephalia — incompleteness  of  brain  or 
of  membranes — is  the  chief  of  these  forms.  This 
incompleteness  manifests  itself  in  seven  varieties, 
according  to  the  part  of  the  encephelon  injured 
by  the  lesion. 

In  the  first  variety,  the  dura  mater  is  some- 
what deficient,  being  altogether  absent  in  certain 
situations  at  the  base  of  the  brain.  The  falx 
cerebri  may  be  wanting,  or  from  incomplete 
development  it  may  soem  perforated  with  holes  ; 
or  the  tentorium  cerebelli  may  bo  absent.  There 
are  no  symptoms  which  allow  a  positive  diagnosis 
of  any  of  these  lesions  during  life. 

In  the  second  variety,  there  is  general  incom- 
pleteness of  the  brain,  or  imperfection  of  several 
portions  of  it  at  one  and  the  same  time.  Whilst 
the  cranial  vault  is  thrown  back,  and  the  lower 
jaw  is  short,  the  base  of  the  skull  is  large,  the 
cerebral  convolutions  almost  absent,  and  the 
cerebellum  large.    The  head  is  almost  always 
small,  and  it  may  present  various  irregular 
forms.     This  coincides  with  certain  internal 
lesions,  partial  or  general  atrophy  with  conse- 
quent serous  effusion  under  the  membranes,  in- 
flammatory conditions,  or  thickening  of  the 
cranial  bones  and  of  the  meninges.    The  incom- 
pleteness of  the  brain  varies  exceedingly,  from  a 
condition  in  which  the  whole  brain  is  atrophied, 
to  spots  of  deficiency,  6uch  as  the  absence  of  a 
single  convolution,  of  the  septum,  or  of  the  pineal 
gland.  The  symptoms  will  necessarily  vary  much 
according  to  the  amount  of  cerebral  incomplete- 
ness.   Where  this  is  general,  affecting  in  some 
degree  all  the  convolutions,  the  intellectual 
powers,  as  in  the  microcephalous  Aztecs,  will 
be  very  slightly  developed,  and  their  language 
of  the  very  simplest  form.    With  the  brain  still 
more  imperfect,  there  is  generally  complete 
idiocy  or  a  condition  closely  allied  to  it.  The 
special  senses  are  dulled,  particularly  sight  and 
hearing.    Speech  is  in  abeyance,  or  is  limited  to 
monosyllables.    Thero  are  various  motor  pheno- 
mena, such  as  muscular  debility,  hemiplegia, 
paraplegia,  contraction,  convulsion,  loss  of  power 
over  sphincters,  dysphagia,  vomiting,  or  feeble- 
ness of  respiration. 

The  third  variety  includes  incompleteness  of 
the  central  parts  of  the  brain.  The  corpus  cal- 
losum,  the  septum,  the  fornix,  the  corpora  striata, 
and  the  cornua  ammonis  may  be  imperfectly 
developed.  The  cerebral  hemispheres  may  thus 
be  in  some  sort  fused  together,  and  the  shape 
of  the  ventricles  altered.  The  symptoms  differ 
from  those  of  the  preceding  variety,  in  that  the 
special  sonsos  aro  seldom  involved;  and  that, 
although  complete  idiocy  may  accompany  these 
lesions,  it  is  more  usual  for  the  brain  to  be  found 
capable  of  some  slight  intelligence,  though  un- 
equal to  the  conception  of  abstract  ideas. 

In  the  fourth  variety,  the  lateral  portions  of 
the  brain  are  incomplete.  This  lesion  generally 
occupies  one  side  of  the  brain,  leaving  the  other 
hemisphere  intact.  Several  points  in  the  hemi- 
sphere may  be  affected,  or  tho  whole  of  a  single 
lobe.  Most  usually  there  is  a  depression  occupy- 
ing the  seat  of  one  or  more  convolutions.  Such 
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a  lesion  occasionally  attacks  the  whole  hemi- 
sphere, giving  it  the  appearance  of  a  large  pouch 
filled  with  fluid.  Sometimes  also  the  neighbour- 
ing ventricle  communicates  with  it ;  or  there  may- 
be much  ventricular  effusion,  with  imperfect  de- 
velopment of  the  corpus  striatum,  the  optic 
thalamus,  the  cornua  ammonis,  the  mamillary 
tubercle,  the  cms  cerebri,  and  the  optic  and 
olfactory  nerves  of  one  side.  In  a  consider- 
able proportion  of  patients  so  affected,  the 
lesion  is  accompanied  by  idiocy,  and  possibly 
the  inability  to  speak  is  connected  with  this 
mental  condition.  Some  few  patients,  how- 
ever, possessed  with  some  intelligence,  have  yet 
been  unable  to  speak ;  this  has  been  the  case 
even  when  the  lesion  has  existed  on  the  right 
side.  Deafness  is  rare ;  feebleness  of  sight, 
various  forms  of  strabismus,  and  nystagmus 
common.  Very  frequently  there  is  hemiplegia 
of  the  side  opposite  to  the  lesion,  and  certain 
other  affections  of  the  limbs, — emaciation,  incom- 
plete development,  contraction,  various  deformi- 
ties of  the  hands,  &c.  Sensation  even  in  the 
paralysed  limbs  is  normal ;  convulsions  are  not 
uncommon. 

In  the  fifth  variety,  there  is  incompleteness  of 
the  anterior  portion  of  the  brain.  Here  both  the 
anterior  lobes  are  affected  together.  This  con- 
dition may  be  associated  with  some  deficiency  of 
the  corpus  callosum,  fornix,  and  corpora  striata. 
Idiocy  is  not  uncommon ;  mutism  is  the  rule,  but 
in  some  patients  not  idiotic  a  few  words  have 
been  possible.  Other  phenomena — amaurosis, 
strabismus,  and  various  motor  abnormalities — 
have  occurred  so  irregularly  in  these  patients 
that  it  is  probable  they  were  symptoms  not  so 
much  of  this  lesion  as  of  certain  further  compli- 
cations. 

Incompleteness  of  the  cerebellum  forms  the 
sixth  variety.  This  is  sometimes  associated 
with  a  similar  condition  of  one  side  of  the  brain. 
Usually  one  lateral  lobe  only  is  affected.  Gene- 
ral hydrocephalus  is  an  occasional  complication, 
and  a  collection  of  fluid  under  the  tentorium 
cerebelli  is  very  common.  The  symptoms  are 
very  negative.  In  general  terms  it  may  be  said 
that  there  is  no  loss  of  muscular  co-ordination, 
and  no  loss  of  sexual  power. 

In  the  seventh  variety,  there  is  incompleteness 
of  the  mesocephale  and  medulla  oblongata.  This 
is  not  carried  very  far.  Certain  modifications 
in  form  and  volume  are  alone  compatible  with 
the  preservation  of  life.  It'  is  not  a  common 
lesion,  and  has  generally  been  associated  with 
idiocy. 

9.  Congenital  hydrocephalus.  One  variety  of 
this  congenital  effusion  of  fluid  is  rare,  viz.,  when 
the  fluid  is  outside  the  dura  mater,  between  this 
membrane  and  the  pericranium,  and  the  cranial 
bones  are  found  floating  in  the  midst  of  the  fluid. 

The  second  variety  is  that  in  which  the  fluid 
lies  outside  the  brain.  The  writer  believes  that 
serous  effusion  in  this  position  is  not  the  cause 
of  the  atrophy,  flattening,  or  induration  of  the 
subjacent  cerebral  organs,  but  the  effect ;  that 
where  fluid  is  found  in  this  situation  it  is  only 
the  consequence  of  some  one  of  the  lesions  al- 
ready mentioned,  notably  atrophy  of  brain  from 
whatever  cause,  and  of  atelencephalia.  This 
view  is,  however,  opposed  to  that  of  some  authors. 
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The  third  variety  is  congenital  hydrocephalus 
of  the  ventricles.  In  6ome  such  cases  the  in. 
crease  in  the  sizo  of  the  head  occurs  before  birth  ; 
in  others,  not  until  after.  The  head  increases 
rapidly  in  size  in  the  first  four  weeks  after 
birth.  The  sutures  are  widely  separated,  the 
cranial  bones  very  thin,  the  integuments  of  the 
head  injected,  and  the  hair  deficient.  The  muscles 
are  badly  developed,  locomotion  is  imperfect,  the 
intellect  is  generally  obtuse,  but  the  special 
senses  are  not  particularly  affected,  unless  it  be 
that  sight  is  deficient. 

10.  Synencephaliais  merely  a  matter  of  patho- 
logical interest.  The  head  of  the  foetus  is  some- 
times found  adherent  to  the  membranes  or  to  the 
placenta,  as  a  consequence  of  intra-uterine  inflam- 
mation. At  the  point  of  adhesion  the  place  of  the 
cranial  bone  is  taken  by  a  thin  vascular  mem- 
brane. This  condition  is  sometimes  accompanied 
by,  and  indeed  perhaps  causes,  encephalocele. 

11.  Exencephalia. — Here  a  large  portion  of 
the  brain  is  situated  outside  the  cavity  of  the  cra- 
nium. Practically  it  includes  all  the  other  mal- 
formations of  the  brain  that  are  yet  to  be  spoken 
of.  Thus,  if  only  a  limited  portion  of  the'  brain 
finds  its  way  outside  the  skull  by  an  abnormal 
opening,  the  displacement  is  known  by  the  name 
of  encephalocele,  or  hernia  cerebri ;  if  this  hernia 
coincide  with  a  hydrocephalic  condition  of  the 
ventricles,  it  is  called  hydr encephalocele  ;  and  if 
the  hernia  is  composed  not  of  the  brain,  but  of 
the  membranes,  distended  with  fluid  it  may  bo, 
the  lesion  is  called  meningocele  or  hydromeningo- 
cele.  Exencephalia  proper  may  be  subdivided 
into  frontal,  sincipital,  and  occipital,  according  to 
the  direction  taken  by  the  extruded  brain. 

In  encephalocele  only  a  portion  of  the  brain 
more  or  less  limited  is  found  outside  the  skull. 
The  exit  takes  place  most  frequently  at  the  occi 
pital,  and  next  in  the  frontal  region  ;  but  the 
temporal  and  parietal  regions  are  occasionally 
the  seat  of  this  lesion.  The  symptoms  may  be 
very  negative.  Encephalocele  unless  pressed 
upon  externally  is  not  often  attended  by  convul- 
sion or  paralysis,  by  intellectual  feebleness,  or  by 
difficulty  of  speech.  This  latter  symptom  is  some- 
times found  when  the  hernia  includes  the  cere- 
bellum. Neither  is  this  lesion  incompatible  with 
the  prolongation  of  life.  The  chief  diagnostic 
difficulty  is  the  possibility  of  the  tumour  being 
cephalhsematoma,  but  this  is  frequently  situated 
over  the  parietal  bones,  an  unusual  position  for 
encephalocele:  and  external  pressure  of  the 
former  tumour  causes  none  of  the  cerebral  phe- 
nomena— stupor,  dilatation  of  pupils,  paralysis, 
convulsion,  so  constantly  seen  from  compression 
of  an  encephalocele.  E.  Long  Fox. 

BRAIN,  Malignant  Diseases  of.  See 
Buain,  Tumours  and  New  Growths  of. 

BRAIN,  Membranes  or  Meninges  of. — 

See  Meninges,  Diseases  of. 

BRAIN,  Morbid  Growths  of.    See  Brain, 

Tumours  and  New  Growths  of. 

BRAIN,  CEdema  of. — Definition. — In- 
filtration of  the  brain  and  pia  mater  with  serum. 

^Etiology  and  Pathology. — In  chronic  ma- 
ladies attended  with  general  oedema,  especially 
Bright's  disease,  fluid  is  effused  around  the 
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brain,  into  the  meshes  of  the  pia  mater  and 
between  the  convolutions.  Occasionally  the 
cerebral  substance  is  infiltrated,  but  this  is 
uncommon.  The  perivascular  canals  afford  a 
ready  means  of  escape  for  effused  serum,  and  in 
Bright's  disease,  at  least,  the  substance  of  the 
brain  often  contrasts,  by  its  firmness,  with  the 
condition  of  other  organs.  In  senile  atrophy  of 
the  brain  the  space  between  the  shrunken  con- 
volutions is  occupied  by  serum,  and  the  ven- 
tricles contain  an  excess  of  fluid.  The  brain- 
tissue  may  appear  to  contain  more  fluid  than 
usual  in  consequence  of  the  distension  by  serum 
of  the  enlarged  perivascular  canals.  In  hy- 
peremia, especially  passive,  such  as  occurs  in 
heart-disease,  serum  is  commonly  effused  from 
the  engorged  vessels.  Such  effusion  is  also  com- 
mon in  insanity,  especially  in  acute  dementia. 
The  serum  may  infiltrate  the  pia  mater,  distend 
the  perivascular  canals,  and  even  infiltrate  the 
brain-tissue. 

The  effusion  of  fluid  in  these  cases  is  usually 
slight.  Occasionally  it  is  more  considerable,  and 
the  cerebral  substance  may  be  enlarged,  the 
convolutions  being  flattened,  and  the  tissue 
much  lessened  in  consistence.  The  same  soften- 
ing is  seen  in  the  neighbourhood  of  effusions 
of  fluid  into  the  ventricles  ;  the  brain-tissue  for 
a  depth  of  some  lines  from  the  ependyma  being 
softened  to  a  pulpy  consistence.  The  post- 
mortem imbibition  always  increases  the  appa- 
rent amount  of  the  oedema. 

Symptoms. — Little  is  known  of  the  symptoms 
of  cedema  of  the  brain.  The  oedema  is  usually 
secondary  to  some  other  condition,  the  symptoms 
of  which  mask  those  of  the  cedema.  General 
cedema  seems  attended  by  slow-diminution  of  men- 
tal power  and  motor  force.  The  effusion  of  serum 
in  cases  of  congestion,  and  consequent  pressure 
on  the  nerve-elements,  has  been  considered  as 
the  cause  of  the  symptoms  of  depression  common 
in  that  condition.  Cases  occasionally  occur  in 
which  effusion  of  serum  into  the  ventricles  and 
the  pia  mater  is  the  only  post-mortem  condition 
to  be  found  after  an  apoplectiform  seizure,  and 
such  cases  are  often  spoken  of  as  instances  of 
serous  apoplexy.  In  so  far  as  the  effusion  of 
serum  is  related  to  the  apoplectic  attack,  it  is 
probably  merely  as  the  consequence  of  _  a 
cerebral  congestion  which  has  left  no  recognis- 
able post-mortem  hyperemia. 

Treatment.  —  The  treatment  of  cerebral 
cedema  is  usually  secondary  to  the  condition, 
commonly  conspicuous  enough,  which  is  its 
cause, — Bright's  disease,  passive  cerebral  con- 
gestion, &c.  If  oedema  be  suspected  where 
no  causal  indication  for  treatment  exists,  purga- 
tives and  diuretics,  with  iron  if  there  be  debility, 
are  the  remedies  most  likely  to  be  of  service. 

The  effusion  of  fluid  into  the  ventricles  is 
described  under  Hydrocephalus. 

"W.  R.  Gowehs. 

BRAIN,  Sclerosis  of.  See  Spinal  Cord, 
Diseases  of. 

BBAIN,  Softening  of.— DEFrNiTiON. — A 
pathological  state  of  brain-tissuo,  depending 
commonly  on  vascular  obstruction ;  attended  by 
diminished  consistence,  usually  local ;  and  indi- 
cated, during  life,  bv  menial,  motor,  and  sensory 
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symptoms,  which  vary  according  to  the  6eat  of 
the  lesion. 

JEtioloqy. — Local  softening  of  the  brain, 
occurring  during  life,  is  due  to  one  of  two  causes, 
inflammation  or  vascular  obstruction.  Most 
cases  were  formerly  thought  to  be  due  to  inflam- 
matibn  ;  but  it  is  now  known  that  very  few  are. 
The  vascular  obstruction,  which  is  the  usual 
cause  of  softening,  may  be  arterial  or,  rarely, 
capillary ;  it  may  be  due  to  a  coagulum  formed 
in  situ  (thrombosis),  or  to  a  plug  of  fibrin  con- 
veyed into  the  vessels  by  the  blood  (embolism). 
The  predisposing  and  exciting  causes  of  these 
conditions  will  therefore  be  those  of  softening 
of  the  brain  (see  Brain,  Vessels  of,  Diseases 
of).  The  chief  concomitant  conditions  are — 
in  thrombosis,  vascular  degeneration ;  in  em 
bolism,  valvular  disease  of  the  heart :  and  as 
predisposing  conditions  we  usually  find,  in  cases 
of  thrombosis,  advanced  age,  Bright's  disease, 
chronic  alcoholism,  or  syphilis ;  in  cases  of 
embolism,  acute  rheumatism,  chorea,  or  scarlet 
fever.  Senile  vascular  degeneration  is  the  most 
common  cause  of  all  of  softening  of  the  brain, 
and  hence  the  disease  is  met  with  most  fre- 
quently in  the  old,  especially  in  its  recurrent  and 
chronic  form.  Embolism,  due  to  valvular  disease 
of  the  heart,  and  thrombosis  due  to  syphilitic 
disease,  are  the  most  frequent  causes  of  acute 
local  softening  in  the  young  and  middle-aged. 

Anatomical  Character's. — The  characteristic 
feature  of  cerebral  softening  is  diminished  con- 
sistence. This  may,  however,  arise  from  ante 
mortem  or  post-mortem  changes.  In  each  case 
the  diminished  consistence  depends  on  the 
breaking-up  of  the  myelin,  of  which  the  nerve- 
fibres  are  composed,  into  globules  and  granules, 
and  the  separation  of  these  by  an  increased 
quantity  of  fluid.  Thus  the  continuous  struc- 
tures of  which  the  brain  consists  are  broken 
up  into  disconnected  fragments,  and  the  con- 
sistence of  the  tissue  is  accordingly  dimin- 
ished. In  post-mortem  softening  there  is 
nothing  more.  The  globules  of  myelin  are 
often  large,  and  the  separating  fluid  abundant. 
The  softened  tissue  has  the  tint  of  the  normal 
cerebral  substance.  The  process  is  the  result 
of  the  imbibition  of  fluid  from  some  collection 
of  serum,  in  the  ventricles  or  elsewhere,  and 
occurs  in  the  greater  degree  in  the  immediate 
vicinity  of  this.  In  ante-mortem  softening 
there  are,  in  addition,  certain  changes  in  the 
tissue-elements.  The  process  of  segmentation 
of  myelin  results  in  the  formation  of  finer 
granules.  These  are  in  part  aggregated  into 
'  granule  corpuscles,'  round  or  oval  masses  of 
globules  and  granules,  sometimes  contained 
within  a  distinct  cell-wall.  Some  of  these 
bodies  may  arise  by  simple  aggregation,  many 
certainly  by  the  degeneration  and  distension 
of  connective-tissue  cells,  and  some  by  the  de- 
generation of  nerve  cells.  The  walls  of  vessels 
in  the  softened  area  also  present  fatty  degene- 
ration. The  specific  gravity  of  the  tissue  is 
diminished  (Bastian).  No  further  change  may 
exist,  and  the  area  affected  may  present  simply 
a  diminution  of  consistence,  its  colour  remaining 
unchanged.  It  is  then  called  white  or  grey 
softening.  Very  frequently,  however,  in  the 
part  thus  diseased,  distension  of  capillaries  with  " 
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blood  occurs,  most  considerable  in  the  periphery, 
and  blood  is  actually  effused,  chiefly  by  rupture 
of  capillaries,  in  part  perhaps  by  migration  of 
corpuscles.  In  proportion  to  the  amount  of 
blood  extravasated,  the  colour  is  changed,  and 
thus  red  softening  is  produced.  After  a  time, 
the  effused  blood  degenerates,  its  tint  becomes 
altered  to  yellow  or  orange,  and  yellow  softening 
is  produced.  Ultimately,  it  is  said,  the  colour, 
if  at  first  moderate,  may  be  removed,  and  white 
softening  result. 

Red  softening  is  found  chiefly  in  the  grey  sub- 
stance, where  the  vessels  are  numerous,  especially 
in  the  cortex  and  central  ganglia.  The  tint 
varies  ;  the  red  colour  is  usually  punctiform,  or 
mingled  with  yellow  and  white.  If  the  extra- 
vasations are  large  and  numerous,  '  capillary 
apoplexy '  results.  The  diminution  of  consistence 
is  usually  moderate.  According  to  the  amount 
of  effusion  of  serum  and  blood  there  is  swelling, 
and  the  diseased  area  may  project  above  the  cut 
surface.  Inflammatory  changes  result  from  the 
vascular  distension,  and  in  proportion  to  these, 
increase  in  the  nuclei  of  the  neuroglia  is  found. 
From  this  cause  and  from  the  migration  of  white 
corpuscles,  pus-like  cells  appear.  The  vessels  are 
dilated,  and  may  present  a  moniliform  appear- 
ance. Their  perivascular  sheaths  are  often  dis- 
tended with  blood.  Commencing  degeneration 
of  the  effused  blood  may  cause  a  brown  tint. 

Yellow  softening  results  from  red  softening, 
by  degenerative  changes  in  the  blood  effused. 
It  has  a  similar  seat,  being  frequently  met 
with  in  the  convolutions,  where  it  constitutes 
plaques  jaunes  of  the  French.  Its  consistence  is 
usually  slight,  its  aspect  granular.  The  colour 
depends  on  the  presence  of  minute  pigment 
granules,  diffused  colouring  matter,  and  hsema- 
toidin  crystals. 

White  softening  has  the  tint  of  th9  normal 
cerebral  substance.  In  consistence  it  varies  ;  it 
may  be  only  a  little  below  that  of  the  cerebral 
substance,  or  it  may  be  diffluent.  Its  aspect  is 
uniform,  or  white  flakes  are  scattered  through  it. 
The  limits  are  usually  gradual.  Under  the 
microscope  it  presents  the  detritus  of  nerve-ele- 
ments, a  few  nuclei  from  the  connective  tissue, 
granule-corpuscles,  and,  ultimately,  corpora  amy- 
lacea.  White  softening  is  chiefly  found  in  the 
white  substance  of  the  hemispheres.  It  occa- 
sionally has  a  gangrenous  odour,  and  then  may 
be  found  in  the  white  or  in  the  grey  substance, 
probably  resulting  from  the  obstruction  of  ca- 
pillaries by  septic  material. 

Ultimate  changes. — White  and  yellow  soften- 
ing may  remain  for  years  unchanged.  Sometimes 
the  changes  in  the  elements  of  the  neuroglia  and 
the  extravasated  white  corpuscles  result  in  the 
formation  of  a  considerable  quantity  of  connec- 
tive tissue,  consisting  of  fine  fibre-cells  and  fibres, 
most  abundant  in  the  margins  of  the  softened 
area,  which  become  firm  and  dense,  while  trabe- 
culte  of  connective  tissue  cross  the  cavity.  After  a 
time  the  fluid  may  be  absorbed,  the  fat  removed, 
and  a  sort  of  cicatrix  result.  In  other  cases  the 
walls  alone  are  thus  altered,  the  solid  particles 
are  removed  from  the  softened  tissue,  and  a  cyst 
is  formed.  The  outer  portion  of  the  cyst  or  cica- 
trix may  bo  limited  by  a  zone  of  dilated  blood- 
vessels. 
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Seats  of  softening. — There  is  no  part  of  the 
brain  in  which  softening  has  not  been  found,  but 
its  most  frequent  seats  are  the  cortex,  the  corpus 
striatum,  and  the  optic  thalamus.  In  the  cere- 
bellum, pons  Varolii,  and  medulla  it  is  also  fre- 
quently found.  Its  occurrence,  position,  and 
characters  depend  on  the  distribution  of  the 
vessels.  The  small  arteries  of  the  corpus  stria- 
tum and  optic  thalamus  are  '  terminal  arteries,' 
having  only  capillary  communication  with  other 
vessels.  The  arteries  to  the  surface  of  the  brain 
are  usually  for  the  most  part  terminal,  but  some- 
times possess  arteriole-anastomoses  with  other 
branches.  Hence  obstruction  in  the  central 
arteries  leads  invariably  to  softening.  Obstruc- 
tion in  the  superficial  arteries  also  usually  causes 
softening,  which  involves  the  grey  substance  of 
the  convolutions  and  some  of  the  subjacent 
white  centre  to  which  the  vessels  penetrate ;  but 
occasionally  the  anastomoses  of  the  superficial 
vessels  are  so  free  that  softening  does  not  result. 
An  obstruction  of  a  main  trunk  (as  the  middle 
cerebral)  may  lead  to  softening  of  the  central 
region  (corpus  striatum),  while  the  convolutions 
escape  ;  but  usually  both  suffer. 

Symptoms. — The  premonitory  symptoms  of 
softening  depend  upon  its  cause.  In  embolism 
other  symptoms  than  those  of  the  cardiac  trou- 
ble are  usually  absent.  Occasionally  a  slight 
attack  of  loss  of  cerebral  function,  due  to  a 
slight  embolism,  may  precede  a  graver  attack. 
In  softening  due  to  arterial  disease,  premonitory 
symptoms  of  local  cerebral  anaemia  are  fre- 
quently present.  There  is  defective  nutrition 
of  many  parts  of  the  brain,  revealing  itself  by 
symptoms  of  wide  range — mental  deterioration, 
numbness,  pains  in  the  limbs,  pain  in  the  head, 
or  slight  local  weakness.  These  symptoms  are  of 
especial  significance  when  associated  with  evi- 
dence of  arterial  degeneration  elsewhere;  with 
the  conditions — as  chronic  Bright's  disease,  alco- 
holism, and  senility — in  which  atheroma  of  the 
cerebral  arteries  is  common  ;  or  with  constitu- 
tional syphilis. 

The  symptoms  of  actual  softening  are  those 
of  loss  of  function  in  the  damaged  portion  of  the 
brain.  The  onset  of  the  symptoms  may  bo 
sudden,  as  in  embolism,  and  sometimes  in  throm- 
brosis ;  or  it  may  be  gradual,  as  occasionally 
in  thrombosis.  In  the  former  case  the  symptoms 
of  initial  shock  are  added  to  those  proper  to  the 
locality.  The  latter  are  fully  considered  in  the 
articles  on  Localisation.  Hemiplegic  symptoms 
and  mental  alteration  are  the  most  common. 
Hemiplegia  especially  occurs  in  embolism,  on  ac- 
count of  the  frequency  with  which  the  middle 
cerebral  artery  is  obstructed,  and  of  the  im- 
portant motor  regions  (corpus  striatum  and 
motor  parts  of  the  convolutions)  to  which  that 
artery  is  distributed.  From  the  distribution  of 
the  artery  to  the  lower  frontal  convolutions  and 
adjacent  region,  aphasia  is  frequently  present 
when  the  obstruction  is  on  the  left  side. 

When  the  symptoms  come  on  suddenly,  they 
often  follow  some  exertion,  or  occur  during  ex- 
haustion. If  the  area  damaged  be  extensive, 
there  is  loss  of  consciousness,  and  there  may  be 
all  the  symptoms  of  an  apoplectic  seizure.  The 
loss  of  consciousness  is  rarely  profound,  and  the 
symptoms  of  apoplexy  soon  pass  off.  In  the  most 
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severe  casoa,  however,  they  may  deepen  to  fatal 
coma.  Symptoms  of  irritation  commonly  succeed 
those  of  apoplexy  as  the  collateral  hyporsemia 
Bets  in,  or  they  may  be  marked  at  the  onset. 
Convulsions,  often  unilateral,  may  occur  and  be 
repeated  for  days.  The  patient  may  pass  from 
the  apoplectic  condition  into  one  of  delirium. 
In  the  old,  delirium  may  be  the  chief  symptom 
of  the  onset.  According  as  these  symptoms  are 
chiefly  marked  at  the  onset  three  varieties  have 
been  described,  the  apoplectic,  convulsive,  or  de- 
lirious forms. 

Eecovery  from  the  special  symptoms  of  the 
attack  is  often  incomplete ;  permanent  weakness 
may  remain,  as  hemiplegia,  and  mental  power  is 
weakened,  the  patient  passing  into  the  chronic 
state  about  to  be  described.  The  persistent 
hemiplegia  is  often  accompanied  by  rigidity,  or 
by  motile  spasm,  such  as,  in  its  most  marked 
form,  has  been  described  as  athetosis.  Whether 
recovery  is  complete  or  incomplete,  return  or 
relapse  is  common,  and  is  almost  invariable 
where  the  arterial  disease,  to  which  the  soften- 
ing is  due,  is  widely  spread. 

Chronic  softening  is  a  term  applied  to  a  group 
of  symptoms,  of  wide  range,  indicative  of  failure 
of  brain-power.  These  may  supervene  on  more 
acute  symptoms  of  softening,  or  may  be  gradual 
in  their  onset.  There  is  mental  dulness,  defec- 
tive perception,  drowsiness,  loss  of  memory 
(especially  for  recent  events),  often  slight  wan- 
dering ;  emotional  manifestations  are  easily 
excited.  The  patient  complains  of  headache, 
pains  in  the  limbs,  and  feelings  of  'numbness,' 
which  may  or  may  not  be  associated  with  actual 
loss  of  sensibility.  Physical  power  is  defective, 
usually  generally,  sometimes  locally.  The  more 
delicate  motor  actions  are  imperfectly  adjusted : 
articulation  becomes  confluent,  and  the  hand- 
writing indistinct  or  illegible.  These  symptoms 
may  progress  into  actual  imbecility,  or  maybe  cut 
short  by  some  more  profound  cerebral  seizure,  or 
by  some  intercurrent  pulmonary  affection,  ren- 
dered grave  by  the  deficient  muscular  respiratory 
power.  They  depend  upon  degeneration  of 
brain,  commonly  due  to  arterial  disease.  Spots 
of  softening,  often  widely  spread,  may  be  asso- 
ciated with  this  condition,  and  may  be,  indeed, 
the  cause  of  the  symptoms.  But  the  state  may 
come  on  without  any  local  softening;  and 
atrophy  of  brain,  with  or  eveu  without  degene- 
rated vessels,  may  be  the  only  anatomical  con- 
dition. It  often  follows  any  grave  local  lesion — 
softening,  haemorrhage,  or  tumour  —  and  then 
depends  on  a  direct  prejudicial  influence  on 
the  cerebral  nutrition,  or  on  a  secondary  effect 
through  the  perturbed  vascular  system. 

Diagnosis.— The  acute  form  of  softening  has 
to  be  distinguished  from  acute  congestive  apo- 
plexy and  from  cerebral  haemorrhage.  _  It  is 
distinguished  from  the  former  by  the  persistence 
of  the  symptoms  indicative  of  local  mischief,  and 
by  the  absence  of  evidence  of  cephalic  hyperaemia. 
From  haemorrhage  the  diagnosis  is  oftqn  difficult. 
In  softening  from  thrombosis,  the  initial  apoplec- 
tic symptoms  may  be  absent,  or,  if  present,  are 
slight  and  brief.  They  are  more  often  preceded 
by  symptoms  of  local  cerebral  anaemia,  due  to  the 
vascular  disease,  than  is  the  onset  of  cerebral 
haemorrhage.    Improvement  occurs  oarlier  than 


in  cerebral  haemorrhage.  The  temperature  rises 
soon  after  the  attack,  but  falls  in  a  day  or  two ; 
in  haemorrhage  the  rise  occurs  later  (Bourneville). 
Thoro  is  more  marked  mental  change  than  in 
haemorrhage,  shown  at  fir6t  in  excitement,  sub- 
sequently by  depression  and  deterioration  of 
power.  In  the  cases  in  which  the  onset  is 
sudden  and  the  apoplexy  profound,  a  diagnosis 
from  haemorrhage  is  often  impossible.  In  soften- 
ing from  embolism  the  patient  is  usually  below 
middle  age,  heart-disease  is  present,  and  evi- 
dence of  arterial  disease  is  absent.  The  onset  of 
the  attack  is  commonly  sudden,  but  the  loss  of 
consciousness  is  less  profound  than  in  haemor- 
rhage. In  capillary  embolism,  if  extensive,  a 
distinction  from  haemorrhage  often  cannot  be 
made :  the  loss  of  consciousness  is  profound  and 
lasting. 

Softening  may  be  distinguished  from  local 
cerebral  anaemia,  which  often  precedes  it,  by  the 
definiteness  and  persistence  of  local  symptoms  ; 
but  a  small  area  of  softening  may  produce  symp- 
toms identical  with  those  resulting  from  a  large 
area  of  anaemia.  Softening  is  distinguished 
from  tumour  and  chronic  meningitis  by  the 
slight  pain  and  the  absence  of  optic  neuritis. 
From  simple  atrophy  of  the  brain,  chronic  soften- 
ing differs  by  its  less  uniform  course,  and  by  the 
sudden  occurrence  and  persistence  of  symptoms 
indicative  of  local  lesions. 

Prognosis. — The  immediate  and  ultimate 
prognosis  in  an  attack  of  softening  of  the  brain 
depends  on  its  severity  in  degree  and  extent,  as 
indicating  the  extent  of  the  lesion,  and  on  the 
region  of  the  brain  damaged.  Both  the  im- 
mediate and  the  ultimate  prognosis  is  much 
graver  in  damage  to  the  medulla  and  pons 
Varolii  than  when  the  corpus  striatum  or  cere- 
bral hemispheres  are  affected.  Youth  and 
general  health  favour  the  rapidity  and  the 
degree  of  recovery.  Where  actual  softening  has 
occurred,  the  damaged  tissue  probably  never 
regains  its  functional  power.  The  congested 
periphery  recovers  in  proportion  to  the  inherent 
vitality  of  the  tissues,  and  to  the  freedom  of  the 
vessels  from  disease.  The  chances  of  a  recur- 
rence of  softening  in  another  situation  depend 
on  the  extent  to  which  its  causal  condition  is 
widely  spread  or  can  be  removed.  In  vascular 
degeneration  recurrence  is  almost  certain.  In 
embolic  softening  there  is  usually  organic 
valvular  disease  in  the  heart,  and  embolism  re- 
curs in  a  considerable  proportion  of  the  cases, 
though  less  frequently  than  senile  thrombosis. 
The  prognosis  in  syphilitic  disease  of  the  vessels 
depends  upon  the  recognition  and  treatment  of 
the  syphilitic  influence. 

Treatment. — During  an  acute  attack  the 
patient  must  be  kept  at  perfect  rest,  with  the 
head  moderately  raised,  in  a  uniform  tempera- 
ture. During  the  initial  stage  of  shock,  warmth, 
by  hot-water  bottles,  &c,  should  be  applied  to 
the  surface,  to  equalize  the  circulation.  The 
bowels,  if  confined,  should  bo  made  to  act  gently ; 
but,  unloss  the  evidences  of  encephalic  congestion 
are  early  and  conspicuous,  purgation  should  be 
avoided.  Should  stimulants  be  administered? 
It  has  been  proposed  by  stimulation  of  the  heart 
to  aid  the  establishment  of  the  collateral  circula- 
tion. But  it  must  be  remembered  that  the  imper- 
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feet  collateral  flow  arises  from  the  minute  size 
of  the  arterial  anastomoses.  The  obstruction  of 
one  vessel  always  increases  the  adjacent  pressure 
to  such  an  extent  as  to  distend  the  vessels  to 
their  utmost  strength,  and  any  further  increase 
would,  by  rupturing  them,  impede  rather  than 
further  the  object  in  view.  If,  therefore,  the 
heart  is  acting  feebly,  stimulate  it  by  small 
quantities  of  alcohol  to  the  normal  force,  but 
not  beyond.  If  the  diagnosis  from  haemorrhage 
be  in  any  degree  doubtful,  great  caution  should 
be  observed  in  stimulation.  After  the  stage  of 
depression  has  passed,  the  irritation  due  to 
collateral  hyperemia,  and  indicated  by  ele- 
vation of  temperature,  may  be  relieved  by 
purgatives,  dry-cupping,  and  even,  in  some 
cases,  by  the  application  of  leeches,  though  the 
latter  are  only  necessary  when  the  evidence  of 
general  vascular  irritation  is  great.  When  con- 
vulsion is  an  early  and  recurrent  symptom, 
mustard  plasters  to  the  neck  and  extremities, 
and  bromide  of  potassium  in  large  doses,  are 
useful. 

After  the  attack  has  passed,  recovery  must  be 
aided  by  maintaining  the  general  health  in  the 
best  possible  condition.  The  secretions  should 
be  kept  free,  the  digestive  organs  in  good  order, 
the  habits  strictly  regulated,  and  nervine  tonics, 
cod-liver  oil,  hypophosphite  of  soda,  strychnine, 
quinine,  and  iron,  may  be  given  with  advantage. 
The  symptoms  of  chronic  softening,  whether 
occurring  after  an  acute  attack  or  coming  on 
gradually,  should  be  treated  in  a  similar  manner. 
Great  care  should  be  taken  that  the  peripheral 
obstruction  to  the  circulation,  indicated  by  aug- 
mented arterial  tension,  (incompressibility  of 
pulse),  is  kept  at  its  minimum  by  the  avoidance 
of  excess  in  diet,  and  by  prompt  purgation  when 
any  increase  in  tension  is  observed. 

W.  R.  Gowees. 

BRAIN,  Syphilitic  Disease  of.  SeeBBAiN, 
Tumours  and  New  Growths  of. 

BRAIN,  Tubercle  of.  See  Brain,  Tu- 
mours and  New  Growths  of. 

BRAIN,  Tumours  and  New  Growths  of. 

— The  intimate  connection  of  the  brain  with  its 
membranes  makes  it  impossible,  except  in  the 
most  general  terms,  to  draw  any  marked  distinc- 
tion between  tumours  of  the  cerebral  substance, 
and  tumours  arising  from  its  envelopes.  A 
growth  pressing  inwards  from  a  membrane  must 
impinge  upon  brain-tissue  :  a  growth  originating 
in  brain-tissue  must  in  many  situations  involve 
the  membranes. 

Anatomical  Chaeactees. — The  tissues  from 
which  tumours  have  their  origin  seem  to  pre- 
sent the  best  ground  for  a  scientific  classification 
of  these  lesions  :  and  it  is  not  devoid  of  interest 
to  mark  that  the  absolute  nerve-elements  of  the 
brain  are  never  primarily  the  source  of  a  morbid 
growth. 

Cerebral  tumours,  then,  may  be  roughly  sepa- 
rated into  three  series : — 

1.  Those  whose  centre  of  origin  is  some  one 
or  other  of  the  membranes,  external  to  the 
brain,  or  dipping  into  the  ventricles. 

2.  Those  which  spring  from  the  blood-vessels. 
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3.  Those  which  own  the  neuroglia  as  their 
starting-point. 

Taking  this  subdivision,  which  is  Rindfleisch's, 
the  tumours  which  are  placed  in  each  series  differ 
somewhat  from  his  arrangement. 

In  the  first  series  five  kinds  of  tumour  are  found, 
arising  from  the  membranes  or  from  the  free 
surface  of  the  ventricles.  These  are  Pacchio- 
nian gramdations  ;  spindle-celled  sarcoma  ;  myx- 
oma of  the  membranes  ;  psammoma  ;  and  lipoma. 

The  second  series  will  include,  first,  aneurisms, 
depending  upon  disease  of  one  or  more  of  the 
arterial  coats ;  and,  secondly,  such  tumours  as 
have  their  origin  in  the  sheaths  of  the  vessels, 
comprising  carcinoma  cerebri  simplex ;  fungus 
of  the  dura  mater ;  cholesteoma ;  epithelioma 
myxomatodes  psammosum ;  papilloma  of  the  pia- 
mater  and  vessels ;  papilloma  myxomatodes ; 
and  tubercle. 

In  the  third  series  may  be  counted  glioma ; 
myxoma  of  the  nerve-substance ;  syphilitic 
gumma  ;  and  fibroma. 

Included  under  none  of  these  headings,  echi 
nococci  and  cysticerci  cellulosse  must  be  men- 
tioned, as  they  affect  the  brain. 

Each  of  the  growths  enumerated  will  now  be 
briefly  described. 

1.  Pacchionian  granulations.  These  are  granu- 
lations of  the  arachnoid,  sometimes  met  with 
in  childhood,  very  constantly  from  middle  age 
onwards,  and  scarcely  recognised  as  morbid 
lesions.  Their  aetiology  is  unknown.  They  do  not 
give  rise  to  any  symptoms.  They  are  chiefly 
situated  along  the  superior  longitudinal  sinus, 
which  in  rare  cases  is  perforated  by  them.  They 
form  groups  of  papillae,  consisting  of  striped 
connective  tissue,  poor  in  cells,  and  proceeding 
directly  from  a  thin  but  a  continually  renewed 
layer  of  sub-epithelial  germinal  tissue. 

2.  Sarcoma.  This  sometimes  has  its  origin  in 
the  nervous  tissue  itself,  but  more  frequently 
arises  from  the  dura  mater,  especially  at  the  base 
of  the  skull.  From  their  situation  sarcomata  are 
especially  apt  to  interfere  with  one  or  more  of 
the  cerebral  nerves.  They  may  attain  the  size 
of  a  pigeon's,  or  even  of  a  hen's  egg. 

"When  sarcoma  attacks  the  dura  mater  it  ori- 
ginates from  its  internal  side.  The  most  usual 
situation  is  the  membrane  about  the  sella  tur- 
cica and  the  pars  petrosa.  It  forms  a  depres- 
sion in  the  brain,  while  the  bone  becomes  atro- 
phied behind  it.  The  growth  is  composed  of 
fusiform  cells,  with  tolerably  numerous,  and 
sometimes  dilated  vessels.  Sarcomatous  growths 
are  not  freely  developed  above  the  surface,  but 
rather  in  the  depths  of  the  tissue ;  they  distend 
the  cerebral  convolutions,  form  deep  depressions 
on  the  surface,  and  even  penetrate  far  into  the 
brain.  They  occur  under  two  forms — hard  sar- 
coma with  compact  fibrous  fundamental  tissue 
and  small  cells,  often  called  fibrous  tumour ;  and 
soft  sarcoma,  with  a  loose  scanty  intercellular 
substance,  and  numerous  cells  of  comparatively 
largo  size.  The  cells  are  mostly  fusiform,  but 
sometimes  round  and  multinuclear,  and  the  two 
latter  may  be  surrounded  by  the  former.  Sar- 
coma in  this  situation  is  generally  single.  It 
may  attain  the  size  of  a  nut  or  even  of  an  apple  ; 
and  is  frequently  haemorrhagic. 

In  tho  cerebral  tissue  itself  the  hard  sarcoma- 
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attains  a  great  degree  of  density :  it  is  sometimes 


fibrous,  at  other  timos  cartilaginous,  of  a  dense 
homogeneous  structure,  whitish  or  bluish-white, 
with  a  yellow  tinge  here  and  there,  and  with 
very  few  vessels.  It  is  distinguished  from  the 
brain  that  surrounds  it  by  a  very  vascular  zone. 
It  can  be  easily  separated  from  the  parenchyma, 
and  may  thus  be  recognised  after  death  from 
simple  sclerosis  and  hard  glioma  of  the  brain. 
The  softer  form — fibro-cellular  sarcoma  —  is 
generally  either  a  myxo-  or  a  glio-sarcoma :  but 
pure  fuso-cellular  sarcoma  is  mot  with.  The 
tumour  is  a  clear  grey,  almost  like  the  grey 
matter  of  the  corpus  striatum.  It  is  often 
vascular,  with  a  reddish  tinge.  These  sarcomata 
are  often  almost  spherical,  and  easily  detached 
from  the  surrounding  brain-substance.  Others, 
however,  seem  to  be  continuous  with  the  neigh- 
bouring tissue,  and  to  be  little  more  than  simple 
hypertrophies  of  the  cerebral  tissue.  Especially 
is  this  the  case  in  tumours  of  the  corpus  striatum 
and  optic  thalamus.  The  cells  of  cerebral  sarcoma 
are  frequently  the  seat  of  fatty  degeneration,  and 
the  whole  tumour  may  be  hsemorrhagic.  Its 
most  frequent  situations  in  the  brain  are  the  gan- 
glia at  the  base. 

3.  Myxoma. — Myxoma  of  the  membranes  is 
rare,  and  generally  has  its  origin  from  the  con- 
vexity of  the  brain,  being  connected  with  the 
inner  surface  of  the  dura  mater.  It  is  a  small 
growth,  soft,  fragile,  having  a  gelatinous  as- 
pect. 

Myxomata  are  frequently  met  with  in  the  cere- 
bral hemispheres,  and  then  take  their  origin 
from  the  neuroglia.  Such  growths  are  probably 
malignant,  the  proof  of  their  malignancy  being 
that  they  are  often  multiple  locally ;  that  they 
frequently  recur  when  removed  from  a  peripheral 
nerve  ;  and  that  they  not  seldom  affect  internal 
organs.  Myxoma  probably  includes  all  that  has 
been  called  colloid  cancer.  When  this  lesion 
affects  the  cerebral  hemispheres  it  may  be  of 
large  size.  The  mucus  is  a  constituent  part  of 
the  tissue;  it  is  not  a  product  of  secretion,  as  in 
mucous  cysts. 

4.  Psammoma. — Psammomata  have  been  met 
with  in  the  brain,  spinal  membranes,  spinal  cord, 
and  nerves:  they  are  not  uncommon  in  the 
choroid  plexus,  but  are  most  usually  found  in 
the  pineal  gland.  There  are  two  kinds  of  these 
growths.  In  the  first,  the  sand  occupies  the 
interior  of  the  meshes  of  the  connective  tissue 
in  very  varied  forms,  as  compact  cylinders,  as 
pear-shaped  masses,  as  spines,  or  as  globes, 
surrounded  by  connective  tissue,  and  connected 
by  it  with  the  other  parts  of  the  tumour.  In 
the  second  form,  the  sand  lies  without  cohesion 
in  the  parts  and  between  them,  bo  that  the 
different  grains  of  sand  may  be  easily  isolated. 
In  this  latter  form,  the  psammoma  is  composed 
most  generally  of  round  elliptical  corpuscles, 
and  sometimes  also  of  large  complex  conglomera- 
tions. These  little  tumours  have  usually  an 
internal  concentric  arrangement. 

5.  Lipoma. — This  is  a  rare  form  of  tumour. 
It  may  be  connected  with  the  inner  surface  of 
the  dura  mater,  or  with  the  ependyma  of  the 
ventricles.  The  fatty  matter  is  contained  in 
eells,  and  the  cells  are  surrounded  by  an  organised 
tnembrane.  Lipoma  is  usually  singlo,  seldom  mul- 


tiple ;  of  irregular  shape  ;  and  varies  in  size  from 
a  small  nut  to  a  hen's  egg.  Small  pieces  of 
carbonate  of  lime  have  been  found  in  these 
tumours. 

6.  Aneurisms. — The  larger  cerebral  aneurisms 
have  been  observed  from  early  times.  More 
recently  Liouville  has  called  special  attention  to 
the  subject  of  miliary  aneurisms,  and  has  shown 
that  they  are  common  ;  that  they  are  multiple ; 
that  they  frequently  give  way  in  the  brain  or  in 
the  pia  mater  ;  and  that  they  often  co-exist  with 
aneurisms  of  the  larger  vessels  in  other  parts  of 
the  body.  Aneurism  of  the  middle  meningeal,  of 
the  internal  carotid  within  the  cavernous  sinus 
and  at  its  exit  from  it,  of  the  anterior  cerebral, 
of  the  anterior  communicating,  of  the  arteries  of 
the  corpus  callosum,  of  the  middle  cerebral,  of 
the  posterior  communicating,  of  the  vertebral,  of 
the  basilar,  of  the  posterior  cerebral,  and  of  the 
arteries  supplying  the  cerebellum,  are  all  met 
with  not  unfrequently.  The  middle  cerebral 
and  the  basilar,  however,  are  the  vessels  most 
usually  affected  with  this  lesion. 

The  minute  miliary  aneurisms  have  been 
observed  in  the  pia  mater,  at  the  surface  of  the 
convolutions  or  in  their  substance,  in  the  optic 
thalami,  the  pons,  the  corpora  striata,  cerebel- 
lum, crura  cerebri,  and  medulla  oblongata ;  more 
rarely  in  the  centrum  ovale.  These  miliary 
aneurisms  may  be  visible  to  the  naked  eye.  The 
smallest  are  seen  under  the  microscope  as 
ampullae  of  the  vessels,  containing  coagulated 
blood  or  granules  of  hematoidin.  The  arterial 
walls  have  generally  undergone  6ome  form  of 
degeneration.  The  vessel,  dilated  at  some  parts, 
is  constricted  at  others.  The  lesion  may  be  a 
consequence  of  atheroma  of  the  vessel,  but  far 
more  commonly  it  is  the  result  of  arterio-sclerosis 
of  the  inner  coat  of  the  vessels,  either  at  the 
seat  or  in  the  immediate  neighbourhood  of  the 
aneurism.    See  Beaut,  Vessels  of,  Diseases  of. 

7.  Carcinoma  cerebri  simplex.  Cancer,  ex- 
cluding from  this  term  sarcoma  and  glioma,  may 
originate  in  the  cranial  bones,  the  dura  mater, 
the  pia  mater,  the  cerebrum,  the  cerebellum, 
the  pons,  and  the  medulla  oblongata.  The 
medulla  oblongata,  the  fornix,  and  the  corpora 
quadrigemina,  are  the  regions  least  often  affected, 
whereas  the  cerebral  hemispheres  are  the  most 
favourite  localities.  All  forms  of  cancer  are  met 
with,  in  all  cases  having  their  origin  in  the  coats 
of  the  vessels.  Epithelial  cancer  has  been  gen- 
erally believed  to  have  its  starting  point  in  the 
peripheral  layer  of  the  arachnoid,  the  tissue  that 
lines  the  under  surface  of  the  dura  mater.  En- 
cephaloid  cancer  is,  however,  the  most  common 
form  met  with  in  the  brain. 

8.  Fungus  of  ike  dura  mater  can  scarcely  be 
separated  from  the  preceding  form.  It  arises 
from  the  outer  surface  of  the  dura  mater,  pene- 
trates with  the  vessel  from  which  it  springs  into 
the  compact  tissue,  destroys  the  vitreous  table, 
and  spreads  out  in  the  diploe :  in  its  progress  it 
may  penetrate  the  external  table  and  lift  up  the 
integuments  of  the  cranium.  The  internal  table 
invariably  suffers  more  than  the  external. 
Sometimes  there  is  coincident  passage  of  the 
tumour  inwards,  and  the  subjacent  membranes 
become  glued  to  the  dura  mater  and  to  the 
cerebral  substance.    There  may  result  simply 
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the  depression  of  surface  consequent  upon  pres- 
sure from  above,  but  more  commonly  cell-growth 
similar  to  that  of  the  original  tumour  takes 
place,  first  from  the  vessels  of  the  pia  mater, 
and  afterwards  from  the  vessels  of  the  cerebral 
convolutions. 

9.  Closely  allied  to  the  epithelial  cancer  that 
has  its  origin  in  the  dura  mater  is  the  cholesteoma, 
which  is  generally  situated  at  the  base  of  the  brain. 
Rindfleisch  considers  it  a  squamous  epithelioma, 
whose  cellular  cylinders  are  wholly  converted 
into  a  mass  of  pearly  nodules  with  a  silky  lustre. 
It  is  covered  by  the  arachnoid,  and  springs  either 
from  the  vessels  of  the  pia  mater,  or  more  rarely 
from  the  perivascular  sheath  of  the  vessels  in 
the  substance  of  the  brain. 

10.  Last  of  the  cancers  is  a  tumour  that  has 
been  found  in  the  third  ventricle — epithelioma 
myxomatodes  psammosum,  consisting  of  globes 
and  cylinders  of  epithelial  cells,  embedded  in  a 
very  bulky  stroma  of  mucous  tissue. 

11.  Springing  also  from  the  vessels,  two  forms 
of  papilloma  are  met  with — papilloma  of  the  pia 
mater  and  vessels ;  and  papilloma  myxomatodes. 
The  former  is  composed  of  a  number  of  branch- 
ing papillae,  each  of  which  contains  a  blood- 
vessel with  a  small  amount  of  connective  tissue, 
and  a  double  coat  of  epithelium,  of  which  the 
outer  layer  is  columnar.  In  the  latter,  which  is 
probably  a  mere  variety  of  the  former,  the  struc- 
ture of  the  tumour  is  the  same,  but  the  columnar 
cells  secrete  a  vast  amount  of  viscid  mucus. 

12.  Tubercle  springs  from  the  middle  tunic 
of  the  small  arteries  of  the  pia  mater,  or  of  the 
nerve-substance.  It  rarely  attacks  the  mem- 
branes in  the  form  of  tumour,  rarely  also  the 
white  matter  of  the  brain,  but  prefers  as  its 
principal  seat  the  grey  matter  of  the  convolutions 
and  of  the  deeper  parts.  Tubercle  of  the  dura 
mater  is,  however,  sometimes  met  with,  and  it 
may  induce  obliteration  of  sinuses.  The  cere- 
bellum is  a  frequent  seat  of  tubercle,  which 
exists  here  in  the  form  of  superficial  granula- 
tions. The  pons  also  is  frequently  affected 
with  tubercle,  both  in  the  form  of  small  tu- 
mours of  its  substance,  and  as  polypous  tuber- 
cles of  the  fourth  ventricle.  Tubercle  is  sepa- 
rated from  the  surrounding  cerebral  substance  by 
a  very  delicate  reddish  envelope. 

Tubercular  tumours  of  the  cerebral  substance 
are  often  multiple,  and  not  unfrequently  large  ; 
they  are  of  very  slow  growth ;  persist  long  in 
the  caseous  state;  and  may  be  found  cretified. 
Sometimes  there  is  cerebral  softening  around 
them.  Virchow  states  that  the  increase  of  tu- 
bercles takes  place  by  apposition  or  juxta- 
position, and  that  the  apposition  takes  place 
not  by  layers  primarily  caseous,  but  by  zones 
of  new  grey  proliferation,  usually  in  the  form 
of  miliary  tubercle.  A  very  delicate  layer  of 
connective  tissue  cf  new  formation,  a  species 
of  encysting  false  membrane,  represents  the 
mother-tissue  for  the  subsequent  generation  of 
young  tubercles. 

13.  Glioma,  called  by  Billroth  granulated  sar- 
coma, or  round-celled  sarcoma,  is  practically  a 
local  hyperplasic  development  of  the  nouroglia. 
It  may  appear  in  three  forms,  either  as  a  soft 
glioma,  rich  in  colls — the  most  common  kind ;  as 
hard  glioma,  fibrous,  and,  if  the  vessels  are  much 


developed,  telangiectasia ;  or,  thirdly,  as  a  myxo- 
glioma,  a  complex  tumour,  in  which  part  of  the 
tumour  takes  the  appearance  of  mucous  tissue. 
The  nature  of  the  tumour  is  partly  determined 
by  the  nature  of  the  tissue  from  which  it  springs; 
thus  glioma  of  the  brain  is  generally,  but  not 
always,  soft ;  glioma  of  the  ependyma  hard.  The 
soft  gliomata  are  closely  allied  to  myxomata. 
The  intercellular  substance  is  found  in  moderate 
quantity.  In  the  more  mucous  gliomata  the  net- 
work is  regular  and  large,  and  the  tissue  has 
little  cohesion.  If  the  meshes  are  larger  still, 
and  the  mucous  element  abundant,  this  variety 
passes  into  a  myxoma.  If  there  be  a  consider- 
able increase  of  cells,  whilst  the  trabecule 
become  narrower,  we  get  a  medullary  glioma, 
which  may  be  transformed  into  a  medullary 
sarcoma  if  the  cells  continue  to  grow  and  mul- 
tiply.  These  transitions  are  not  uncommon  even 
in  the  same  tumour,  especially  in  the  posterior 
lobes  of  the  brain.  If  the  vessels  are  developed 
in  great  abundance  we  get  haemorrhages  and  a 
kind  of  fungus  haematodes.  Hard  glioma  is 
closely  allied  to  fibroma,  with  which  indeed  it 
may  be  combined  to  form  a  fibro-glioma.  In 
hard  glioma  the  fibres  are  not  arranged  in  a 
network,  but  in  parallel  lines,  like  felt.  The 
nervous  elements,  naturally  contained  in  the 
neuroglia,  are  absent  in  these  tumours.  The 
walls  of  the  vessels  are  frequently  thickened. 

The  glioma  of  the  ependyma  is  of  little  im- 
portance ;  it  is  seen  as  fine  granulations  on  the 
surface  of  the  lateral  ventricles  in  chronic  hydro- 
cephalus ;  on  the  floor  of  the  fourth  ventricle  it 
may  grow  to  the  size  of  a  cherry.  In  the  cerebral 
substance,  gliomata  may  attain  the  size  of  a  fist, 
or  even  of  a  child's  head ;  and  they  are  often 
mistaken  for  cancers  or  sarcomata  of  the  brain. 
Hard  glioma  may  be  distinguished  from  sclerosis, 
in  that  sclerosis  encloses  the  normal  nerve  ele- 
ments. In  glioma,  too,  there  is  great  prolifera 
tion  of  neuroglia  cells.  There  is  no  distinct  limit 
between  glioma  and  the  surrounding  brain-sub- 
stance, but  the  tumour  on  section  shows  greater 
vascularity,  greater  consistence,  and  a  more  trans- 
parent constitution,  as  well  as  often  a  bluish- white 
appearance  compared  with  the  white  brain-mat- 
ter. The  demarcation  in  grey  matter  is  imper- 
ceptible to  the  naked  eye,  especially  if  the  glioma 
be  soft.  Soft  glioma  is  generally  single  ;  hard  is 
often  multiple.  The  membranes  may  adhere,  but 
form  no  part  of  the  tumour. 

Virchow  thinks  that  glioma  is  not  malignant ; 
that  hard  glioma  has  an  inflammatory  origin  ; 
and  that  the  soft  variety  is  set  up  by  local 
causes,  such  as  injury.  Gintrac,  on  the  other 
hand,  unites  gliomata  and  sarcomata  under  the 
head  of  cancers. 

Soft  glioma  is  most  frequently  situated  in  the 
posterior  lobes,  less  often  in  the  upper  and  lateral 
parts  of  tho  cerebral  hemispheres.  It  maybe  con- 
genital. It  gives  rise  to  complications,  namely, 
first,  great  congestion,  causing  cerebral  compres- 
sion, irritation,  pain,  excitement,  or  apoploxy ; 
and,  secondly,  hydrocephalus  of  the  ventricles, 
which  in  protracted  cases  is  seldom  absent.  The 
latter  occurs  most  rapidly  in  glioma  of  tho  optic 
thalami,  or  of  the  posterior  lobe,  compressing  t  he 
choroid  voins,  the  venae  Galeni,  or  the  transverse 
sinus. 
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14.  Myxoma  of  the  nerve-substance. — This  is 
not  common  in  the  brain.  It  owns  the  same 
origin  as  glioma,  having  the  neuroglia  as  its 
starting  point. 

15.  Syphilitic  gumma. —  Gummy  tumours  of 
the  brain  are  generally  found  at  the  circum- 
ference, and  especially  at  the  base  of  the  brain. 
Their  origin  is  either  from  the  membranes, 
from  the  vessels,  or  from  the  neuroglia  of 
the  cerebral  substance.  They  have  infective 
properties,  or  at  any  rate  they  are  multiple, 
and  may  be  met  with  at  the  same  time  affect- 
ing the  dura  mater,  the  pia  mater,  the  brain, 
nerves,  and  cranial  bones.  They  are  often 
accompanied  by  inflammatory  phenomena,  a 
point  which  distinguishes  them  from  large 
tubercles.  Gumma  is  not  the  usual  form  in 
which  syphilis  attacks  the  dura  mater  on  its 
external  surface.  It  may,  however,  affect 
the  arachnoid  surface  of  the  dura  mater.  In 
this  situation  the  gummata  may  vary  in  size 
from  a  hemp-seed  to  a  nut.  They  may  be  found 
j  ust  above  the  convexity  of  the  hemispheres,  or 
at  the  anterior  part  of  the  base  of  the  brain, 
especially  about  the  sella  turcica,  or  on  the  ten- 
torium cerebelli.  They  have  been  met  with  in 
the  falx  cerebri.  The  inflammatory  condition 
around  these  tumours  often  unites  them  to  the 
pia  mater,  and  the  subjacent  portion  of  brain  is 
frequently  softened,  either  by  the  inflammation, 
or  by  arterial  obliteration. 

When  the  pia  mater  is  united  to  the  dura 
mater,  gummata  very  small  in  size  may  form  in 
the  former  membrane.  The  subjacent  brain  may 
be  softened  or  sclerosed.  Much  larger  gummata, 
however,  from  the  size  of  a  nut  to  that  of  a  hen's 
egg,  originate  from  the  pia  mater,  and  are  most 
usually  situated  in  the  region  between  the  optic 
chiasma  and  the  pons,  or  on  the  crura  cerebelli. 
On  the  convex  surface  they  are  much  smaller. 
Gummata  of  the  cerebral  substance  occur  in  situa- 
tions most  subject  to  traumatic  influences.  The 
chief  seats  are  the  cerebral  hemispheres,  the  largo 
ganglia,  especially  the  optic  thalami,  and  next  in 
frequency  the  pons,  and  crura  cerebri  and  cere- 
belli, The  tumours  attain  to  a  good  size,  but  are 
not  so  large  as  those  of  the  pia  mater.  They 
may  be  multiple,  but  often  exist  singly.  See 
Brain,  Vessels  of,  Diseases  of. 

16.  Fibroma.  True  fibromata,  distinct  from 
hard  gliomata  and  sarcomata,  probably  do  not 
exist  in  the  brain  or  its  membranes.  Fibromata 
are  essentially  composed  of  connective  tissue. 
Such  increase  in  this  tissue  is  sclerosis,  and  its 
arrangement  is  too  indefinite,  its  amount  too 
small,  to  be  considered  a  tumour.  Rindfleisch 
is  probably  wrong  in  stating  that  there  are 
solitary  tubercles  of  the  brain  which  deserve 
rather  to  be  called  fibroid  tumours ;  although  it 
may  be  true  that  in  some  cheesy  nodules  of  the 
nervous  centres  the  growth  of  fibres  and  the 
condensation  predominate  enormously  over  the 
corpuscular  structure.  Practically,  however, 
both  enchondromata  and  ostcomata  are  fibrous 
tumours.  An  enchondroma  is  a  heterologous 
tumour  not  developed  from  a  pro-existing  car- 
tilage, but  produced  by  a  change  in  the  typo  of 
formation  by  proceeding  from  a  non-cartilaginous 
matrix.  Although  osteoid  enchondromata  may  be 
malignant,  yet  true  osteomata  aro  not  so.  These 


tumours  may  attack  the  cerebral  dura  mater,  and 
on  the  convexity  are  multiple.  If  the  tumour 
attack  the  falx  cerebri  it  is  solitary.  Its  start- 
ing-point is  the  internal  surface  of  the  dura 
mater.  It  is  distinguished  from  exostosis  of  bone 
by  having  a  fibrous  layer  between  it  and  the 
bone.  It  may  set  up  irritative  pachymeningitis. 
Such  tumours  also  are  found  small  in  connection 
with  the  cerebral  arachnoid,  as  simple  united 
patches  or  pointed  prolongations.  Their  favourite 
seat  is  the  convex  surface  of  the  anterior  lobes. 
The  nervous  centres  are  very  rarely  the  seat  of 
these  tumours.  Their  matrix  is  formed  by  con- 
nective tissue,  not  cartilage,  the  product  of  irri- 
tation of  the  neuroglia,  and  so  a  consequence  of 
circumscribed  encephalitis. 

17.  Hydatids  are  rare  within  the  skull,  but 
are  met  with  occasionally  in  all  parts  of  the  brain, 
between  the  membranes,  in  the  ventricles,  and 
lying  free  at  the  base  of  the  brain.  They  are 
more  common  in  children  than  in  adults.  The 
brain  may  suffer  from  pressure  either  in  the  way 
of  softening  from  interference  with  the  vessels, 
or  from  sclerosis. 

Cysticerci  are  also  met  with  in  various  parte 
of  the  brain  or  its  membranes.  They  may  be 
surrounded  by  connective-tissue  capsules;  or  may 
lie  free,  arranged  in  a  racemose  form.  They 
may  be  single,  or  may  attack  the  same  individual 
in  several  hundred  places  at  once. 

Symptoms. — Even  in  tumours  of  considerable 
size  all  symptoms  may  be  latent.  The  more  tol- 
erant portion  of  the  brain  will  include  the  hemi- 
spheres and  the  white  commissural  regions,  whilst 
the  mesocephale,  the  optic  thalami,  and  the  cor- 
pora striata  are  amongst  the  least  tolerant  por- 
tions. It  is  not  unusual,  moreover,  to  meet  with 
decided  intermissions,  especially  in  the  early 
period  of  the  disease ;  such  intermissions  de- 
pending on  temporary  lesions  in  the  immediate 
neighbourhood  of  the  tumour. 

Even  with  these  intermissions  the  diagnosis  of 
the  presence  or  position  of  the  cerebral  tumours 
would  be  comparatively  easy,  if  the  symptoms 
invariably  depended  upon  direct  excitation. 
Many  of  the  phenomena  pass  the  limits  of  the 
immediate  sphere  of  the  tumour,  and  are  the 
results  of  reflex  action.  Sometimes  also  the 
symptoms  due  to  direct  and  reflex  excitation 
may  coincide,  and  this  is  particularly  the  case 
in  tumours  of  the  base.  The  main  difficulties 
lie  in  the  possible  latency  of  all  symptoms ;  in 
their  intermission  ;  in  the  distinction  and  com- 
bination of  direct  and  reflex  excitation  ;  and  in 
the  remissions  following  physical  or  psychical 
excitement. 

Symptoms  then  may  depend  on  direct  or  reflex 
excitation,  and  consist  of  exaltation  of  functional 
activity,  such  as  contractions,  partial  or  general 
convulsions,  hyperesthesia,  and  hyperideation. 
Others  are  produced  by  secondary  lesions  in 
the  neighbourhood  of  the  tumour — congestion, 
haemorrhage,  inflammation,  &c — and  these  may 
include  not  only  all  in  the  previous  division, 
but  temporary  or  persistent  paralysis,  fever,  and 
other  phenomena.  Then  there  may  be  symp- 
toms of  direct  compression,  definite  paralyses, 
and  gradual  enfeeblement  of  the  sensorial  and 
intellectual  faculties. 

Taking  some  of  the  more  common  conditions  in 
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order,  and  viewing  them  as  dependent  on  direct 
or  reflex  irritation,  the  most  frequent  certainly 
is  headache  ;  and  except  a  tumour  of  the  cere- 
bellum, when  the  headache  is  almost  invariably 
occipital,  there  is  no  symptom  less  useful  in 
determining  the  position  of  the  lesion.  It  is  less 
frequently  due  to  direct  excitation  than  to  reflex. 
The  pain  is  very  severe,  indeed,  more  so  than  in 
any  other  disease,  excepting,  perhaps,  meningitis : 
it  persists  through  the  whole  malady;  and  is 
increased  by  vibration  of  all  kinds,  light,  sound, 
or  movement  of  the  head.  It  may  be  confined 
to  a  single  spot,  or  be  diffused  over  the  whole 
head.  Connected  with  headache  in  many  cases, 
and  often  equally  the  effects  of  radiated  influ- 
ence, are  tinnitus  aurium,  morbid  acuteness  of 
hearing,  and  painful  sensitiveness  to  sound  ;  dis- 
turbances of  vision,  diplopia,  muscae  volitantes, 
and  strabismus,  which  may  be  transient ;  formi- 
cation, and  sometimes  hypereesthesise  of  greater 
or  less  extent.  In  some  cases  there  is  an  agitated 
condition  of  the  intellectual  faculties,  and  even 
delirium.  Disturbances  of  sight  are  very  common. 
The  retinal  lesions  will  be  subsequently  de- 
scribed. It  is  a  remarkable  fact,  as  bearing  upon 
reflex  phenomena,  that  the  affections  of  sight 
asually  implicate  both  eyes,  even  where  the 
tumour  has  involved  only  one  optic  nerve,  and 
is  not  situated  near  the  optic  chiasma  or  the 
corpora  quadrigemina.  Hearing  is  far  less  often 
affected  than  vision.  Generally  a  slight  diminu- 
tion only  of  this  function  is  observed ;  and,  in  the 
rare  cases  in  which  complete  deafness  is  met 
srith,  it  is  unilateral.  Taste  and  smell  are  seldom 
interfered  with.  When  these  special  senses  are 
morbidly  affected,  the  tumour  in  the  first  case 
will  probably  be  located  in  the  posterior  portion 
of  the  base;  in  the  second  at  the  anterior  half  of 
the  base  of  the  brain. 

The  symptoms  of  compression  may  be  included 
in  the  expression  '  lowering  of  function,'  com- 
prising apathy,  feebleness  of  memory,  want  of 
attention,  confusion,  and  a  general  enfeeblement 
of  ideas.  These  conditions  are  often  accom- 
panied or  preceded  by  certain  diffused  symptoms, 
such  as  vertigo. 

Vertigo  is  the  first  symptom  in  many  cases  : 
it  is  felt  especially  when  the  patient  is  in  the 
upright  position.  It  often  produces  uncertainty 
of  gait,  even  where  the  tumour  is  not  in  the 
cerebellum.  Strange  sensations  in  the  head 
are  also  complained  of,  a  feeling  of  liquid  in  the 
head,  or  of  a  mobile  body;  or  the  sensation  may 
be  that  of  a  solid  body  filling  the  head,  or  press- 
ing upon  some  portion  of  it. 

These  phenomena  often  coincide  with  evi- 
dences of  irritation  of  the  mesoeephale,  whether 
due  to  direct  compression  or  to  radiated  irri- 
tation of  the  medulla  oblongata.  Chief  amongst 
these  symptoms  is  vomiting.  It  is  not  accom- 
panied by  nausea  or  other  manifestations  of 
dyspepsia,  and  it  will  occur  when  the  stomach 
is  empty.  It  can  frequently  be  checked  only  by 
keeping  the  patient  in  a  recumbent  position. 
Constipation  also  is  often  obstinate. 

Epileptiform  convulsion  has  an  important 
bearing  on  the  diagnosis  of  these  lesions.  Very 
frequently  convulsion  is  preceded  by  many  of  the 
phenomena  already  touched  upon,  such  as  head- 
ache or  vertigo.    Frequently,  however,  convul- 
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sion  precedes  all  other  morbid  phenomena,  and 
the  patient  may  be  in  perfect  health  in  the 
intervals  of  the  attacks.  Given,  therefore,  con- 
vulsion as  the  one  factor  in  forming  an  opinion, 
it  is  necessary  to  consider  the  liability  of  the 
patient  to  convulsive  attacks  from  causes  other 
than  tumours ;  to  realise  whether  the  family 
history  shows  any  suspicion  of  epilepsy;  and  to 
eliminate  from  the  case  the  possibility  of  satur- 
nine, alcoholic,  and  ursemic  poisoning.  If  this  is 
done,  and  especially  if  we  find  early  convulsion 
associated  with  headache  and  with  vomiting, 
this  symptom  will  prove  an  important  aid  in 
the  diagnosis  of  tumour. 

The  phenomena  depending  on  the  presence 
of  tumour  itself  may  be  associated  with  others 
due  to  complications,  such  as  cedema,  congestion, 
encephalitis,  or  meningitis  of  the  surrounding 
parts.  A  high  temperature,  for  instance,  will 
point  to  inflammation  either  of  the  nervous  sub- 
stance or  of  the  meninges  near  the  lesion  ;  and 
meningeal  inflammation  seems  to  be  accompanied 
by  the  highest  temperature.  Syphilitic  gumma, 
however,  may  coincide  with  syphilitic  meningitis 
on  some  other  portion  of  the  encephalon  not  di- 
rectly connected  with  the  immediate  surround- 
ings of  the  tumour. 

Passing  for  the  moment  the  subject  of  definite 
paralyses  with  the  remark  that  the  sphincters 
are  seldom  affected,  even  in  cases  in  which  the 
paralysis  takes  a  paraplegic  form,  it  may  be 
mentioned  that  a  want  of  equilibrium  seems 
to  be  a  not  unusual  evidence  of  the  presence  of 
tumour  in  the  cerebellum.  Aphasia  may  not 
only  be  due  to  the  special  localisation  of  tumour 
in  Broea's  region  of  the  left  anterior  lobe,  but 
also  to  the  presence  of  this  lesion  in  any  part 
of  the  track  (corpus  striatum,  optic  thalamus, 
or  crus  cerebri)  which  unites  this  portion  of 
the  hemisphere  to  the  medulla  oblongata,  the 
highway  by  which  the  centre  for  the  production 
of  articulate  speech  is  connected  with  the  co- 
ordinating centre  for  this  function.  Anaesthesia 
of  the  skin  is  seldom  met  with  as  a  symptom  of 
cerebral  tumour.  When  present  it  is  found  only 
in  the  limbs  affected  with  motor  paralysis,  and 
is  scarcely  ever  complete. 

Symptoms  of  special  localities. — It  remains  to 
take  special  regions  of  the  encephalon  separately 
and  to  endeavour  to  differentiate  the  position 
of  the  tumour  by  the  symptoms  attending  its 
presence. 

Tumour  in  the  ■medulla  oblongata  will  be  ac- 
companied by  various  disturbances  of  sensibility, 
especially  headache,  and  sometimes  by  convul- 
sions. The  pressure  of  a  tumour  is  seldom 
limited  to  the  medulla  oblongata,  and  the  symp- 
toms therefore  are  complex.  In  several  of  the 
cases  recorded  there  has  not  only  been  amaurosis 
and  deafness  of  one  side,  but  interference  with 
taste  and  smell. 

Tumour  of  the  fourth  ventricle  may  manifest 
itself  by  the  presence  of  sugar  or  of  inosite  in  the 
urine.  Tumour  here,  as  in  the  medulla  oblongata, 
frequently  destroys  life  quickly,  before  there  has 
been  time,  so  to  speak,  for  much  local  lesion  to 
be  set  up.    Vomiting  is  a  frequent  symptom. 

Tumour  of  the  crura  cercbclli  and  of  the 
corpora  quadrigemina  cannot  bo  diagnosed  by  any 
peculiar  symptoms.    In  one  case,  in  which  the 
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corpora  quadrigomina  soomod  wholly  transformed 
into  a  tuborculous  mass,  the  sight  remained  good, 
hut  thore  was  double  ptosis. 

In  tumour  of  the  cerebellum  thore  is  little 
disturbance  of  sensibility  except  occipital  head- 
ache. There  are  various  disturbances  of  motility, 
especially  convulsions  and  irregularity  of  locomo- 
tion, but  no  true  paralysis.  Amblyopia,  amau- 
rosis, and  convergent  strabismus  are  common. 
Thore  is  no  interference  with  the  psychical 
functions,  or  with  speech,  as  a  general  rule. 
Vomiting  is  very  common.  In  76  cases  col- 
lected by  Ladame,  there  was  no  abnormality  in 
the  genital  functions,  except  in  four  instances. 

In  tumours  of  the  pons,  the  disturbances  of 
sensibility  are  general  or  partial  anaesthesia, 
and  in  some  cases  more  or  less  headache. 
Hemiplegia  of  unequal  degree  on  the  two  sides, 
and  other  forms  of  paralysis  are  observed,  but 
no  convulsion.  Various  and  manifold  disturb- 
ances of  the  special  senses ;  phenomena  of  de- 
pression of  mind ;  frequent  alteration  of  speech ; 
and  early  disorders  in  swallowing  occur. 

Tumours  of  the  crura  cerebri  follow  the  ex- 
ample of  the  same  lesion  in  the  pons  with 
reference  to  disturbances  of  sensibility.  Equi- 
lateral hemiplegia  opposite  to  the  lesion  is  met 
with,  and  paralysis  of  the  oculo-motor  nerve  on 
the  same  side  as  the  tumour,  often  gradually  ex- 
tending itself  to  both  oculo-motors. 

Tumours  of  the  pituitary  gland  are  accom- 
panied by  intense  frontal  headache;  by  no 
definite  disturbances  of  sensation  or  of  motion ; 
by  double  amblyopia  or  amaurosis,  unequally 
developed ;  and  by  no  loss  of  speech. 

Tumours  of  the  middle  cavities  of  the  cranium 
seem  to  affect  mainly  the  third  and  the  fifth 
nerves,  anaesthesia  or  pains  in  the  face  and  ptosis 
being  the  prominent  symptoms,  with  some 
interference  with  the  free  action  of  the  other 
muscles  of  the  eyeball  supplied  by  the  third.  In 
one  case,  in -which  a  scirrhous  tumour  of  the  left 
side  was  situated  on  the  inner  surface  of  the 
sphenoid  bone,  extending  laterally  to  the  internal 
auditory  meatus  and  backwards  to  the  pons,  not 
only  were  the  third  and  fifth  nerves  paralysed, 
but  colour-blindness  supervened  some  time  before 
death. 

,  In  tumour  of  the  corpora  striata  and  optic 
thalami,  headache  is  less  frequent  than  in  other 
regions.  Hemiplegia  and  convulsions  are  fre- 
quent, the  former  especially  so.  Hardly  any 
disturbance  of  the  special  senses  is  observed.  In- 
telligence and  speech  are  frequently  disordered. 

In  tumour  of  the  corpus  callosum,  there  is 
frequently  some  mental  aberration,  and  often 
convulsions. 

In  tumour  of  the  middle  cerebral  lobes,  headache 
is  frequently  a  prominent  symptom,  but  other- 
wise the  sensory  disorder  is  mainly  anaesthetic. 
Hemiplegia  is  common,  as  is  also  convulsion  of 
an  epileptiform  character.  These  convulsivo 
attacks  are  not  rarely  unilateral,  and  sometimes 
affect  at  first  one  limb  only.  In  fact  the  position 
of  a  tumour  towards  the  anterior  portion  of  the 
middle  lobe  may  be  determined  by  symptoms 
with  tolerable  nccuracy.  Various  disturbances 
of  sight  and  of  hearing  are  met  with  ;  as  well  as 
various  psychical  abnormalities,  ranging  from 
mere  confusion  of  ideas  to  absolute  imbecility. 


In  tumour  of  the  anterior  lobes  there  is 
general  headache,  seldom  of  the  frontal  regioD 
particularly.  No  other  sensory  disturbance 
occurs.  Sight  and  smell  are  frequently  affected, 
speech  seldom.  Hemiplegia,  convulsions,  and 
psychical  disturbance  will  occur  much  as  in 
tumours  of  the  middle  lobes. 

In  tumour  of  the  posterior  lobes,  there  is  gen- 
eral headache,  seldom  localised  in  the  occiput : 
no  other  sensory  disturbance.  Slightly  marked 
hemiplegia  occurs,  and  convulsive  attacks  are 
very  frequent.  There  is  no  disturbance  of  the 
organs  of  special  sense.  The  mental  faculties 
are  greatly  altered,  particularly  in  the  tendency 
to  depression. 

All  three  lobes  may  be  affected  with  tumour 
coincidently,  and  the  headache  is  then  very 
intense ;  the  epileptiform  convulsions  exceed  the 
paralytic  phenomena ;  the  organs  of  special  sense 
are  little  affected ;  and  there  are  various  mental 
disturbances. 

In  tumour  of  the  convexity,  the  headache  is 
generally  limited  either  to  the  frontal  regions, 
to  one  side  of  the  head,  or  to  the  occiput.  There 
is  neither  anaesthesia,  nor  paralysis,  but  intense 
convulsions  occur.  The  special  senses  are  not 
disturbed.  The  mental  condition  is  one  of  irri 
tation,  evidenced  by  delirium  and  excitement. 

Lastly,  very  various  regions  of  the  brain  may 
be  simultaneously  the  seat  of  tumour,  and  the 
morbid  phenomena  will  be  necessarily  com- 
plex. 

Eetinal  changes. — It  has  seemed  more  con- 
venient to  speak  of  retinal  changes  dependent 
on  cerebral  tumour  separate  from  the  other 
symptoms.  Great  variations  in  the  lesion  occur 
according  to  the  position  of  the  tumour;  its 
direct  interference  with  the  optic  centres ;  its 
complication  with  meningitis  ;  and  its  pressure 
on  the  optic  nerves  and  chiasma. 

Taking  choked  disc,  optic  neuritis,  and  atrophy 
of  the  optic  nerve  as  the  three  chief  lesions, 
cerebral  tumour  may  very  frequently  induce 
choked  disc,  by  interfering  with  the  venous  ebb 
from  the  eye ;  optic  neuritis,  if  meningitis  is 
associated  with  the  tumour ;  optic  atrophy,  by 
pressure  of  the  tumour  on  the  optic  nerve,  or  by 
this  pressure  of  the  tumour  or  of  hydrocephalus 
secondarily  induced  by  it  on  the  optic  centres 
or  tracts,  or  by  softening  around  the  tumour, 
such  softening  implicating  the  optic  centres,  or, 
lastly,  by  the  propagation  of  sclerosis.  Any 
tumour  situated  far  back  in  the  encephalon  may 
interfere  with  tho  venous  flow  through  the  venas 
Galeni,  and  so  produce  hydrocephalus  of  the 
ventricles,  and  the  retinal  effects  of  hydro- 
cephalus. 

There  are  no  retinal  changes  from  tumour  in 
tho  corpus  callosnm,  nor  as  a  rule  from  tumour 
in  the  optic  thalami.  Tumours  of  the  cerebral 
hemispheres  all  influence  the  optic  nerve,  if  they 
interfere  with  tho  base  of  the  brain. 

Tumours  of  the  cerebellum  may  cause  pres- 
sure on  the  lateral  sinuses,  the  straight  sinus, 
the  venae  Galeni,  or  tho  torcular  Herophili: 
pressure  in  any  of  these  situations  may  produce 
choked  disc.  Or  the  tumour  may  affect  the 
corpora  quadrigemina ;  or  softening  around  it 
may  spread  to  these  organs,  and  atrophy  of  the 
optic  nervo  bo  tho  result    A  fortiori,  tumour 
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of  the  corpora  quadrigeinina  themselves  will 
lead  to  atrophy  of  nerve. 

Tumour  of  the  crura  cerebelli  causes  hydro- 
cephalus, and  its  effects  on  tho  retina. 

In  a  similar  way  tumours  springing  from  the 
bone  or  the  membranes  at  the  base  of  the  brain 
may  produce  choked  disc  or  atrophy,  according 
to  the  position  of  the  pressure,  optic  neuritis  by 
complications  with  meningitis,  or  neuro-retinitis 
by  irritation  of  the  connective  elements  of  the 
nerves.    See  Opthalmoscope  in  Medicine. 

Course. — The  clinical  course  of  cerebral  tu- 
mours is  intermittent  and  paroxysmal.  In  many 
cases,  such  as  those  of  glioma,  it  is  very  slow. 
Two  groups  of  phenomena  may  complicate  its 
ordinary  course,  namely,  those  associated  with 
meningitis  and  apoplexy. 

Special  Tumours. — Aneurismal  tumours  may 
sometimes  be  distinguished  by  the  sense  of  throb- 
bing in  the  head  ;  by  the  patient  being  of  adult 
age  or  young  ;  by  his  being  attacked  in  the  midst 
of  perfect  health ;  by  vomiting  being  rare,  apo- 
plexy frequent,  paralysis  of  cranial  nerves  early 
and  unilateral ;  and  by  absence  of  mental  pheno- 
mena. Aneurism  situated  in  the  cavernous  sinus 
produces  exophthalmos.    See  next  article. 

The  symptoms  of  echinococci  differ  very  little 
from  those  of  other  slow  tumours :  headache, 
dizziness,  vomiting,  syncope,  and  epileptiform 
attacks  are  most  frequent.  Disturbances  of  the 
motor  and  sensory  functions,  and  also  of  the 
mind  itself,  are  sometimes  met  with,  and  vary 
according  to  the  situation  of  the  lesion.  The 
prognosis  is  unfavourable ;  the  diagnosis  im- 
possible, unless  echinococci  exist  at  the  same 
time  in  the  liver. 

Cysticerci  manifest  their  presence  in  the  brain 
by  epileptic  attacks,  which  augment  in  number 
and  severity  ;  the  health  of  the  patient  between 
the  fits  is  at  first  good,  then  apathy  and  torpor 
supervene  ;  hemiplegia  is  rare,  and  never  early ; 
cranial  nerve  paralyses  are  exceptional ;  the 
symptoms  are  diffuse  and  bilateral,  owing  to 
the  position  of  the  parasite  in  the  grey  con- 
volutions, and  in  many  spots  at  a  time.  The 
age  of  the  patient  is  above  40.  Perhaps  there 
may  be  evidence  of  the  presence  of  cysticerci 
elsewhere. 

Syphilitic  tumours  coincide  with  actual  or 
previous  syphilis.  The  headache  attending  this 
form  of  tumour  is  generally  intensified  at  night. 

In  tubercle  of  the  brain  there  is  often  a  tuber- 
culous family  history,  or  the  presence  of  tubercle 
elsewhere  in  the  body.  It  seldom  compresses 
cranial  nerves.  Its  clinical  evolution  is  often 
by  paroxysms,  and  grave  cases  are  combined 
with  tuberculous  arachnitis  and  hydrocephalus 
of  the  ventricles.  Tubercle  in  the  cortical  sub- 
stance of  the  brain  and  cerebellum  may,  how- 
ever, be  attended  by  no  special  symptoms. 

In  cancer  also  there  is  frequently  a  family 
history  of  this  malady;  and  the  cancerous 
cachexia  may  be  present.  Cancer  seldom  ex- 
ists elsewhere  when  it  is  cerebral.  This  growth 
is  much  less  often  accompanied  by  symptoms 
due  to  congestion  and  haemorrhage  than  glioma 
or  sarcoma,  being  loss  vascular. 

Prognosis. — The  prognosis  of  cerebral  tu- 
mour is  always  bad,  except  in  syphilitic  gumma, 
and  perhaps  aneurism. 
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Treatment.  —  In  syphilitic  gumma  and  ia 
aneurism  large  doses  of  iodide  of  potassium  may 
be  used  with  more  or  less  success.  This  remedy 
is  also  useful  in  dispersing  the  results  of  the 
meningitis  which  so  often  accompanies  tumour  of 
the  base.  Beyond  this  there  is  little  to  be  done, 
except  in  the  endeavour  to  relieve  pain  and  to 
support  the  strength  of  the  patient. 

E.  Long  Fox. 

BRAIN",  Ventricles  of,  Diseases  of.  See 
Ventricles  of  Brain,  Diseases  of. 

BRAIN,  Vessels  of,  Diseases  of. 

1.  Aneurism. — The  larger  arteries  of  the 
brain,  and  their  minute  branches  in  the  cerebral 
substance,  are  both  liable  to  aneurismal  dila- 
tation. 

(a)  Aneurism  of  the  larger  cerebral  arteries  is 
more  common  than  that  of  vessels  of  a  similar 
size  elsewhere.  The  large  vessels  of  the  base,  o* 
their  primary  branches,  may  be  affected.  Tht 
basilar  and  middle  cerebral  arteries  are  those 
most  frequently  diseased,  aneurisms  of  those  two 
vessels  constituting  three-fourths  of  the  cases. 
Next  in  frequency  is  the  internal  carotid.  The 
vertebral,  anterior  and  posterior  cerebrals,  an- 
terior and  posterior  communicating,  and  anterior 
cerebellar  arteries  are  occasionally,  but  less  fre- 
quently, involved.  In  one  or  two  recorded  cases . 
the  aneurism  has  been  situated  in  the  interior 
of  the  pons  Varolii  or  cerebellum.  The  arteries 
of  the  two  sides  of  the  brain  are  affected  with 
equal  frequency,  with  the  exception  of  the  mid- 
dle cerebral,  which,  with  its  branches,  suffers 
twice  as  frequently  on  the  left  side  as  on  the 
right.  There  may  be  more  than  one  aneu- 
rism, situated  on  different  arteries  or  on  different 
branches  of  the  same  artery.  The  aneurism  is 
usually  sacculated,  rarely  dissecting.  Its  size 
varies  from  that  of  a  pea  to  that  of  a  nut, 
but  aneurisms  of  the  anterior  or  middle  cere- 
brals have  attained  a  much  larger  size.  When 
this  is  the  case  the  brain-tissue  is  pressed  upon 
and  softened. 

Etiology  and  Pathology. — These  aneu- 
risms are  rather  more  common  in  men  than  in 
women.  They  occur  at  all  ages,  being  more  fre- 
quent before  the  ordinary  degenerative  period 
than  aneurisms  elsewhere.  Nearly  half  the  re- 
corded instances  have  occurred  between  ten  and 
forty  years,  and  about  one-seventh  between  ten 
and  twenty.  The  change  in  the  arterial  wall 
resembles  that  giving  rise  to  aneurism  elsewhere 
— a  fibroid  degeneration,  with  loss  of  muscular 
and  elastic  tissue.  This  may  be  part  of  a  widely 
spread  arterial  change,  or  more  frequently  is 
local.  When  local,  it  is  sometimes  due  to  syphi- 
litic disease  of  the  arterial  wall,  but  still  more 
frequently  to  the  consequences  of  embolism. 
Dr.  Church  first  pointed  out  the  frequent  asso- 
ciation in  young  persons  of  cerebral  aneurism 
and  valvular  disease  of  the  heart,  and  many 
facts  have  been  published^  which  support  the 
hypothesis  that  the  aneurism  in  these  cases 
may  be  tho  consequence  of  incomplete 
obstruction  by  embolism.  There  is  often 
evidence  of  inflammatory  and  degenerative 
changes  (thickening,  calcification)  in  the  arterial 
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wall  after  embolism,  especially  when  the  plug 
comes  from  an  inflamed  ondocardium.  If  the 
obstruction  is  incomplete,  the  altered  wall  may 
yield  to  the  blood-pressure.  In  harmony  with 
this  thoory  are  the  frequent  absonco  of  degene- 
ration in  other  artories,  the  frequency  with  which 
the  left  middle  cerebral  is  the  seat  of  the  aneu- 
rism, and  the  occasional  occurrence  of  several 
aneurisms  on  branches  of  the  same  arterial  trunk. 
The  efliciont  agent  in  the  production  of  the 
aneurism  is  the  high  blood-pressure  in  the  cere- 
bral arteries. 

Ruj)ture  has  occurred  in  about  three-fourths 
of  the  recorded  cases  of  cerebral  aneurism.  The 
blood  may  escape  rapidly  or  slowly,  and  the 
haemorrhage  may  take  place  into  the  subarach- 
noid space,  or  into  the  adjacent  cerebral 
substance.  In  the  former  case,  meningeal 
haemorrhage  is  the  result.  Rupture  into  the 
cerebral  substance  is  not  uncommon.  An 
aneurism  in  the  fissure  of  Sylvius  may  cause  a 
haemorrhage  into  the  substance  of  the  brain, 
bursting  into  the  lateral  ventricle;  and  an 
aneurism  on  the  posterior  cerebral  artery  may 
burst  into  the  substance  of  the  pons.  Two 
causes  may  determine  this  rupture  into  the 
substance  of  the  brain — first,  thickening  of  the 
subarachnoid  tissue  adjacent  to  the  aneurism, 
hindering  its  rupture  outwards ;  secondly,  the 
gradual  escape  of  the  blood,  producing  a  slow 
disintegration  of  the  brain-tissue,  and  thus 
preparing  a  channel  for  the  effusion.  In  such 
cases  only  a  small  quantity  of  blood  may  have 
trickled  into  the  ventricles  or  subarachnoid 
space.  In  rare  cases  a  communication  with  a 
sinus  forms,  and  constitutes  an  arterio-venous 
aneurism.  This  has  occurred  between  an  aneur- 
ism of  the  internal  carotid  and  the  cavernous 
sinus. 

Symptoms. — Symptoms  of  the  existence  of  an 
aneurism  may  be  entirely  absent.  When  present 
they  depend  on  the  pressure  which  the  tumour 
exerts  on  neighbouring  parts.  They  vary  widely 
according  to  its  seat,  and  they  are  rarely  by 
themselves  distinctive.  Mental  disturbance  is 
uncommon.  Headache  is  averyuniform  symptom. 
It  is  often  intense,  sometimes  throbbing,  and 
may  be  localised,  as  in  the  occiput  in  basilar 
aneurism.  Convulsions  occur  in  some  cases,  and 
are  said  to  be  more  common  when  the  disease  is 
near  the  medulla.  Paralyses  are  frequent,  and 
depend  on  the  pressure  of  the  tumour :  the  most 
common  are  those  of  the  cranial  nerves  which  lie 
adjacent  to  the  aneurism,  as  of  the  nerves  of  the 
orbit  in  aneurism  of  the  internal  carotid.  Such 
symptoms  are  suggestive  of  an  aneurism  when 
they  indicate  pressure  in  the  known  situation  of 
a  vessel.  In  some  cases  a  murmur  can  be  heard 
by  the  patient,  and  in  still  rarer  cases  (of  aneu- 
rism of  the  internal  carotid)  it  has  been 
audible  on  auscultation.  Aneurism  elsewhere 
may  increaso  the  probability  that  an  intracranial 
anourism  is  present,  and  so,  in  the  young,  may 
valvular  disease  of  the  heart. 

Rupture  of  cerebral  anourism  gives  rise  to 
sympt  oms  which  vary,  as  in  rupture  of  aneurisms 
elsewhere,  according  as  the  blood  escapes 
quickly  or  slowly.  If  quickly,  the  blood  usually 
escapes  into  the  meninges  and  causes  sudden 
apoplexy  with  gonoral  paralysis,  rapidly  deepen- 
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ing  to  a  fatal  issue.  If  slowly,  the  symptoms 
are  less  sudden,  and  unilateral  paralysis  or  con- 
vulsion may  occur.  This  is  especially  the  caso 
when  the  blood  escapes  6lowly  into  the  cerebral 
substance,  unilateral  symptoms  occurring,  and 
gradually  increasing  during  a  few  hours  or  days, 
with  or  without  initial  loss  of  consciousness, 
but  ending  in  fatal  coma. 

TnKATMKNT.  —  Little  can  be  done  in  cases 
whore  intracranial  aneurism  is  suspected.  Even 
when  it  is  of  syphilitic  origin,  drugs  can  only 
partially  restore  the  damaged  and  dilated  vessel. 
Hypodermic  injection  of  ergotin  (^-grain)  has 
been  recommended  by  Langenbeck  and  advo- 
cated by  Bartholow.  Iodide  of  potassium  may 
also  be  given.  Rest  is  important.  All  causes  of 
increased  intravascular  pressure,  such  as  effort 
and  low  positions  of  the  head,  are  to  be  avoided. 
The  bowels  should  be  kept  regular.  In  rare  cases 
where  progressive  paralysis  of  orbital  nerves 
suggests  the  probability  of  aneurism  of  the  in- 
ternal carotid,  and  a  murmur  renders  the  diag- 
nosis certain,  ligature  of  the  common  carotid 
may  be,  and  has  been,  resorted  to  with  success. 

(b)  Minute  '  miliary '  aneurisms  occur  in  the 
small  arteries  of  the  pia  mater  and  substance  of 
the  brain  (Virchow,  Charcot  and  Bouchard). 
They  are  found  at  all  ages,  but  more  fre- 
quently in  the  old.  They  may  involve 
vessels  not  more  than  the  -jig  inch  in  diameter, 
but  are  most  common  on  vessels  a  little  larger 
than  this ;  the  walls  suffer  fibroid  degeneration 
of  the  outer  and  middle  coat,  commencing,  it  is 
said,  as  nuclear  proliferation.  The  muscular 
tissue  of  the  middle  coat  disappears,  and  the 
whole  wall  at  the  spot  becomes  dilated  into  a 
sacculated  aneurism,  varying  in  size  from  tlie 
i  to  the  ^  of  an  inch.  These  dilatations  have 
been  found  in  all  parts,  but  most  frequently  in 
the  optic  thalamus,  and  next  most  frequently  in 
the  pons  Varolii,  the  convolutions,  the  corpora 
striata,  the  cerebellum,  the  medulla  oblongata, 
the  cerebellar  peduncles,  and  the  centrum  ovale 
(Bouchard).  They  often  rupture  and  cause 
minute  haemorrhage.  They  are  found  fre- 
quently in  cases  of  large  cerebral  haemorrhage ; 
and  Charcot  and  Bouchard  believe  that  such 
haemorrhage  is  frequently  due  to  their  rupture. 
Liouville  has  pointed  out  that  minute  aneu- 
risms of  the  retinal  arteries  sometimes  co- 
exist. 

The  rupture  of  a  minute  artery  into  its  peri- 
vascular sheath  distends  it  with  blood,  causing 
what  has  been  termed  a  minute  dissecting  aneu- 
rism. Such  are  frequently  met  with  in  cases  in 
which  tho  vessels  are  exposed  to  extreme  pres- 
sure, as  in  death  from  asphyxial  conditions ;  or 
in  the  increased  tension  in  collateral  vessels 
when  vascular  obstruction  has  occurred. 

No  symptoms  are  known  to  be  associated  with 
the  existence  of  these  minute  aneurisms.  The 
symptoms  of  rupture  are  described  under 
'  Bhain,  Haemorrhage  into.' 

2.  Degeneration,  (a)  Of  Aricrus.  —  The 
larger  cerebral  arteries  are  very  common 
seats  of  the  thickening  of  the  inner  coat,  called 
by  Virchow  '  Endarteritis  deformans,'  and  which, 
when  fattily  degenerated,  constitutes  'atheroma,' 
On  tho  cerebral  vessels  the  fatty  change  occurs 
quickly  and  frequently;    and  opaque  yellow 
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thickonings  are  the  result.  Only  one  or  two 
of  these  may  be  present;  or  the  change  may  in- 
volve the  whole  of  the  larger  vessels  at  the 
base  and  extend  for  a  considerable  distance 
along  the  chief  cerebral  branches.  The  dis- 
tribution of  the  degeneration  may  be  symme- 
trical. It  may  coexist  with  a  similar  change 
in  arteries  elsewhere,  or  may  be  isolated.  De- 
generation of  the  cerebral  arteries  is  com- 
mon after  middle  life,  being  found  in  seven- 
ienths  of  the  subjects  examined  (Bichat).  It 
occasionally  occurs  much  earlier,  especially  in 
cases  of  chronic  Bright's  disease.  Bright's  dis- 
ease and  alcoholism  are  its  chief  diathetic  pre- 
disponents.  The  exciting  cause  of  this  disease  is 
probably  the  strain  to  which  the  badly  supported 
cerebral  vessels  are  exposed.  It  is  not  easy  to 
explain  their  occasional  freedom  from  Atheroma 
when  this  is  abundant  elsewhere.  The  degene- 
rated patches  rarely  soften  and  open  into  the 
vessel,  so  as  to  permit  the  formation  of  a  dis- 
secting aneurism.  More  commonly  they  under- 
go calcification.  The  result  of  these  nodular 
degenerations  is  to  lessen  the  calibre  of  the 
vessel,  sometimes  to  close  it  altogether,  and  to 
favour  the  formation  of  a  coagulum.  The  les- 
sened area  of  the  vessel  causes  local  anaemia  of 
the  brain.  If  the  vessel  becomes  occluded,  or  if 
coagulation  takes  place  in  it,  softening  occurs  in 
the  part  supplied  by  it.  Where  the  degeneration 
has  led  to  only  slight  thickening  of  the  wall,  the 
artery  may  be  dilated  at  the  spot.  The  degene- 
rated vessel  may  burst  under  the  pressure  of  the 
blood  and  haemorrhage  result.  The  minute 
arteries  of  the  cerebral  substance  undergo  simi- 
lar changes,  less  conspicuous  from  their  smaller 
size.  Fatty  degeneration  of  the  cells  lining  the 
perivascular  sheath  is  common  at  all  ages. 
Under  circumstances  similar  to  those  in  which 
the  larger  arteries  degenerate,  all  the  coats  of 
the  small  vessels  suffer.  Simple  fatty  degene- 
ration of  the  middle  coat  occurs  also  at  all  ages. 
Miliary  aneurisms  may  be  formed,  or  rupture 
occur,  as  a  consequence  of  these  changes. 

Symptoms. — Atheroma  of  the  cerebral  vessels 
leads  to  the  symptoms  of  local  ansemia  of  the 
brain,  and  is  a  common  cause  of  the  transient 
cerebral  symptoms  so  frequent  in  the  old. 

Treatment. — Tonics,  cardiac  stimulants,  and 
substances  which,  as  cod-liver  oil,  promote  the 
nutrition  of  the  nerve-tissue,  are  the  most  useful 
remedies. 

(b)  Of  Veins.—  Degeneration  of  the  walls  of 
the  veins  is  much  less  frequently  observed  than 
degeneration  of  the  arteries,  perhaps  on  ac- 
count of  the  less  degree  of  pressure  to  which 
they  are  exposed.  Occasionally  the  veins  of  the 
pia  mater  may  be  found  varicose  in  advanced 
life,  and  in  ono  case  recorded  by  Andral  rupture 
of  such  a  dilated  vein  was  the  cause  of  menin- 
geal haemorrhage. 

3.  Embolism.  —  Definition.  —  The  obstruc- 
tion of  arteries  or  capillaries  of  the  brain  by 
solid  particles  carried  by  the  blood-current  from 
some  other  part  of  the  vascular  system. 

jEtioi.ooy. — The  source  of  the  embolic  par- 
ticles is  almost  invariably  situated  between  the 
pulmonary  capillaries  and  the  obstructed  vessels, 
i.e.  in  the  pulmonary  veins,  the  left  side  of  the 
heart,  or  the  arteries.    In  arterial  embolism  it  is 
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necessarily  so,  since  no  particles  large  enough  to 
obstruct  even  a  small  artery  could  pass  through 
the  capillaries  of  the  lungs.  In  almost  all  cases 
the  heart  is  the  source  of  the  plugs,  a  particle  of 
fibrin  being  washed  by  the  blood  from  a  deposit 
on  a  diseased  valve  or  in  some  recess  (as  the 
auricular  appendix).  Endocarditis,  or  chronic 
valvular  disease,  therefore,  usually  coexists  with 
the  embolism.  Mitral  stenosis  is  an  especially 
frequent  source  of  emboli,  probably  because  the 
surface  is  commonly  much  altered,  and  the  blood- 
current  is  in  part  slow  (in  diastole,  allowing 
deposit),  and  in  part  very  rapid  (in  auricular 
systole,  detaching  loose  fibrin).  Disease  of  the 
aorta — atheroma  or  aneurism — is  the  next  most 
frequent  source,  and,  less  frequently,  disease  of 
the  carotid  or  vertebral  arteries,  and  coagulation 
in  the  pulmonary  veins,  large  or  small — the  latter 
in  some  rare  cases  of  inflammation  and  growths 

Particles  obstructing  capillaries  may  come 
from  some  softened  atheromatous  patch  or  fibri- 
nous deposit,  from  pigmentary  formations,  oj. 
from  deposits  in  ulcerative  endocarditis.  In  the 
last  case  the  obstructing  material  has  a  septic 
character,  and  the  inflammation  it  causes  may 
be  suppurative. 

Anatomical  Characters. — Almost  any  of  the 
cerebral  arteries  may  be  obstructed,  the  interna; 
carotids  and  middle  cerebrals  or  their  branches 
most  frequently,  the  anterior  cerebrals  or  the 
basilar  less  frequently,  and  the  posterior  cere 
brals  still  less  frequently.  Obstruction  ol 
several  vessels  is  sometimes  found,  having 
occurred  at  the  same  or  at  different  times. 
The  cerebral  arteries  of  the  two  sides  are 
plugged  with  nearly  equal  frequency ;  the 
internal  carotid  much  more  frequently  on 
the  left  side  than  on  the  right.  It  seems 
that  a  large  fragment  is  influenced  in  its 
course  by  the  more  direct  path  through  the  left 
carotid,  while  smaller  fragments  find  their  way 
with  almost  equal  readiness  to  either  side.  The 
middle  cerebrals  are  very  frequently  affected, 
sometimes  on  both  sides ;  and,  when  the  bilateral 
symmetry  of  the  vessels  is  great,  each  may 
be  obstructed  at  the  same  place. 

The  plug  is  usually  arrested  at  some  spot  at 
which  the  vessel  is  narrowed  by  a  branch  being 
given  off.  Here  the  fragment  may  be  found, 
usually  decolorised,  and  commonly  closing  alto- 
gether the  lumen  of  the  vessel.  On  each  side  of 
this  is  a  secondary  clot:  the  distal  extends  far 
into  the  contracted  branches  of  the  vessel,  the 
proximal  as  far  as  the  next  large  branch.  The 
obstruction  may  lead  to  inflammation  of  the 
wall  of  the  vessel  at  the  spot,  especially  when 
the  plug  has  been  carried  from  a  place  at  which 
inflammation  is  going  on.  The  inflammation 
leads  to  change  of  texture  and  degeneration, 
fibroid  or  fatty ;  the  former  may  permit  an 
aneurism  to  be  formed,  the  latter  may  cause  a 
thickened  patch,  in  which  calcification  may 
occur.  The  inflammation  may  spread  to  the 
adjacent  tissue,  leading  to  induration  around  the 
spot. 

The  first  effect  of  embolism  is  to  arrest  the 
blood-supply  to  the  part  to  which  the  artery  is 
distributed.  _  It  is  only  when  the  obstruction  is 
beyond  the  circle  of  Willis  that  damage  to  cere- 
bral structure  (softening)  follows.  Softening 
m  2 
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occurs  more  uniformly  in  obstruction  of  tho 
arteries  of  the  central  ganglia  than  in  those  of 
the  convolutions.  Capillary  embolism  also  causes 
softening,  and  -when  the  obstruction  is  from  a 
septic  source,  '  metastatic  abscess '  may  result. 

For  the  symptoms,  diagnosis,  and  treatment 
of  cerebral  embolism  see  Brain,  Softening  of. 

4.  Rupture  — Rupture  of  corobral  arteries 
is  common  and  is  the  cause  of  cerebral  haemor- 
rhage, and  rupture  of  capillaries  is  not  unfre- 
queut.  Rupture  of  veins  is  extremely  rare,  ex- 
cept as  the  result  of  injury. 

(a)  Of  Arteries. — The  proximate  causes  of 
rupture  are  weakening  of  the  arterial  wall,  and 
increased  pressure  within  the  vessel.  The  con- 
ditions which  give  rise  to  these  two  factors  are  the 
remote  causes  of  rupture.  The  actual  rupture 
is  commonly  due  to  a  temporary  sudden  excess 
of  intravascular  pressure. 

JEtiology. — The  wall  of  the  vessel  is  weak- 
ened, especially  by  degenerative  disease — chronic 
periarteritis,  or  (rarely)  simple  fatty  degene- 
ration. Aneurismal  dilatation  and  thinning  may 
have  resulted  from  the  chronic  change.  In 
some  diseases  attended  with  a  tendency  to  extra- 
vasation (purpura,  haemophilia,  &c.)  it  is  conjec- 
tured that  the  vascular  walls  have  undergone 
rapid  degeneration,  or  are  unusually  thin.  De- 
fective external  support,  from  atrophy  of  the 
brain,  causing  increased  size  of  the  perivascular 
canals,  was  formerly  thought  to  be  a  potent  cause, 
and  is  now  perhaps  underrated.  The  mobile 
perivascular  fluid  which  surrounds  the  vessels 
must  afford  a  less  efficient  support  than  cerebral 
tissue. 

"When  vessels  are  much  weakened,  they  may 
rupture  when  the  extra  vascular  pressure  is  at,  or 
even  below,  the  normal ;  very  commonly,  however, 
there  coexists  increased  pressure.  Loss  of 
arterial  elasticity  leads  to  a  jerky  pressure. 
Arterial  degeneration,  and  still  more  constantly, 
arterial  contraction,  in  Bright's  disease,  cause 
increased  tension  by  obstruction ;  and  the 
hypertrophy  of  the  heart,  which  develops  to 
overcome  the  obstruction,  adds  materially  to  the 
pressure  within  the  arteries.  Hypertrophy  to 
overcome  an  obstacle  near  the  heart  has  pro- 
bably no  influence  in  causing  rupture  of  cerebral 
vessels. 

The  instant  cause  of  rupture  is  generally  some 
temporary  increase  of  the  blood-pressure  due  to 
effort — as  in  cough,  straining  at  stool  or  vomit- 
ing ;  excited  action  of  the  heart ;  suddenly  de- 
veloped heart-  or  lung-disease  obstructing  the 
circulation;  local  obstruction  to  return  of  blood ; 
contraction  of  the  arterioles,  general  or  local ;  or 
the  action  of  gravitation  in  the  recumbent  pos- 
ture. The  last  two  causes  probably  acting  to- 
gether determine  the  frequent  occurrence  of 
rupture  during  sleep. 

The  conditions  which  produce  these  proximate 
causes  are  the  remote  causes  of  rupture.  The 
most  efficient  are  those  which  determine  weaken- 
ing of  the  vascular  wall,  and  have  been  already 
spoken  of  (see  Degeneration).  Ago  is  an  im- 
portant element — rupture  is  most  common  after 
fifty,  but  may  occur  from  local  vascular  disease 
at  any  age.  Hereditary  predisposition  is  seen 
in  a  tendency  to  early  degeneration.  Position 
of  degeneration  is  probably  largely  influenced  by 


the  distribution  of  the  vessels :  and  the  lattei 
may  bo  strikingly  hereditary,  as  the  retina  some- 
times shows.  Sex  tells  probably  by  exposure  to 
the  greater  pressure  entailed  by  muscular  effort 
(men  suffer  from  rupture  twice  as  frequently  as 
women).  Alcoholism  leads  to  early  degeneration. 
But  the  most  efficient  predisponent  is  Bright's 
disease,  which  leads  to  great  intravascular  pres- 
sure, and  weakens  the  cerebral  vessels  by  causing 
degeneration.  It  is  probable  that  6ome  acute 
diathetic  diseases  in  which  rupture  is  common 
act  in  a  similar  manner. 

Certain  of  the  cerebral  arteries  give  way  more 
frequently  than  others,  especially  the  arteries  of 
the  corpus  striatum  and  pons  Varolii.  This 
seems  due  (1)  to  their  origin  at  right  angles  from 
vessels  of  very  considerable  size  (basilar  and 
middle  cerebral),  and  their  consequent  exposure 
to  the  full  pressure  within  the  parent  trunk. 
(2)  To  their  '  terminal '  character,  which 
precludes  collateral  relief  (Duret,  Heubner). 
One  artery,  which  very  frequently  gives 
way,  passes  from  the  middle  cerebral  through 
the  anterior  perforated  spot,  outwards  be- 
tween the  island  of  Reil  and  the  lenticular 
nucleus,  the  outer  part  of  which  it  perforates, 
and  then  passes  through  the  white  '  internal 
capsule,'  between  the  lenticular  and  caudate 
nuclei,  to  ramify  in  the  anterior  part  of  the 
latter.  The  arterioles  supplying  the  con- 
volutions on  the  surface  of  the  brain  are  not  often 
ruptured,  except  from  injury.  They  are  exposed 
much  less  directly  to  the  blood-pressure,  and 
sometimes  possess  considerable  anastomoses. 

Symptoms. — The  consequence  of  rupture  of  an 
artery  is  cerebral  haemorrhage,  the  symptoms 
and  treatment  of  which  are  described  elsewhere 
(see  Brain,  Haemorrhage  into).  In  traumatic 
laceration  of  the  brain  the  arteries  are  torn, 
and  often  cause  much  haemorrhage. 

(b)  Of  Capillaries. — The  minutest  arteries  and 
veins  and  the  capillaries  rarely  rupture,  except 
when  exposed  to  sudden  pressure  by  venous 
thrombosis,  when  the  obstruction  in  the  part 
from  which  the  vein  proceeds  may  determine 
numerous  capillary  haemorrhages  into  the  cere- 
bral substance.  In  general  venous  congestion, 
as  in  asphyxial  states,  such  haemorrhage  may 
occur ;  but  a  more  frequent  result  is  rupture 
of  a  vessel  within  its  perivascular  sheath,  which 
thus  becomes  distended  with  blood. 

For  symptoms  see  Brain,  Haemorrhage  into. 

5.  Syphilitic  Disease.  —  The  arteries  of 
the  brain  are  occasionally  diseased  in  the  later 
stages  of  syphilis.  The  large  arteries  at  the  base 
and  the  minute  arterioles  may  be  both  involved. 
The  wall  is  thickened  at  circumscribed  areas  by 
a  fibro-nuclear  growth,  which  causes  a  nodular 
projection  on  the  exterior,  and  diminishes  also 
the  calibre  of  the  vessel.  The  structure  of  the 
growth  resembles  that  of  syphilomata  elsewhere. 
It  is  said  by  Heubner  to  begin  by  a  nuclear  pro- 
liferation between  the  inner  coat  and  the  elastic 
lamina;  and  in  some  cases  it  attains  its  chief 
development  in  this  situation,  the  elastic  lamina 
being  pushed  outwards  and  the  lumen  of  the  ves- 
sel obliterated.  The  middle  coat  may  ultimately 
disappear.  Vessels  may  form  in  the  substance 
of  the  growth,  and  its  centre  may  undergo  fatty 
degeneration.     The  disease  is  sometimes  sym- 
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motrical  on  the  arteries  of  the  two  sides.  The 
growth  or  secondary  thrombosis  occluding  the 
vessel,  softening  may  result  in  the  area  of  brain- 
tissue  supplied  by  it.  The  softening  resembles 
in  its  occurrence  and  characters  that  which  is 
produced  by  degenerative  changes  in  the  ar- 
teries, but  is  more  varied  in  its  seat,  and  it 
affects  younger  persons.  The  diminished  elas- 
ticity of  the  diseased  wall,  when  the  thickening 
is  slight,  may  permit  the  dilatation  of  the  vessel 
into  an  aneurism.  Possibly  the  same  result  may 
follow  the  fatty  degeneration  of  the  new  tissue. 

Symptoms. — No  symptoms  are  produced  by 
the  arterial  disease  until  it  causes  local  anaemia 
or  softening,  the  symptoms  of  which  resemble 
those  due  to  other  causes. 

Treatment. — This  is  that  of  the  later  stages 
of  syphilis.  It  must  be  remembered  that  the 
removal  of  arterial  disease  may  not  restore  the 
damaged  cerebral  tissue. 

6.  Thrombosis.  Thrombosis, — the  coagula- 
tion of  the  blood  in  situ, — may  occur  in  the  cere- 
bral arteries ;  or  in  the  cerebral  veins  and  sinuses. 

(a)  In  the  Arteries. 

.22tio:logy. — The  causes  of  arterial  throm- 
bosis are  tho  following : — 

(1)  An  alteration  in  the  wall  of  the  artery,  by 
which  the  blood  comes  in  contact  with  an  abnor- 
mal surface.  The  most  common  condition  is  athe- 
roma, and  hence  arterial  thrombosis  is  most 
frequent  when  atheroma  is  most  common — in  the 
old.  Syphilitic  disease  of  the  artery  sometimes 
leads  to  it.  Much  more  rarely  it  is  caused  by 
an  arteritis,  spontaneous,  or  the  result  of  ad- 
jacent inflammation  or  traumatic  damage. 

(2)  Eetardation  of  the  blood-current.  This 
may  result  from  weakened  action  of  the  heart 
in  debilitating  diseases  (as  phthisis  and  cancer), 
and  in  extreme  fatigue.  It  may  be  part  of  the 
effect  of  a  convulsive  fit;  or  it  may  be  caused 
locally  by  the  arterial  diseases  mentioned  al- 
ready, which  lead  to  narrowing  and  loss  of 
elasticity. 

(3)  An  increased  tendency  of  the  blood  to 
coagulate.  This  is  seen  in  many  diseases,  espe- 
cially in  marasmic  states  in  young  and  old  (such 
as  are  caused  by  phthisis  and  cancer),  in  acute 
rheumatism,  and  in  the  puerperal  condition.  A 
slight  cause  then  suffices  to  produce  coagulation, 
and  the  weak  heart,  so  common  in  many  of  these 
conditions,  may  cause  sufficient  retardation  of 
the  blood-current. 

(4)  Lastly,  thrombosis  in  an  artery  may  be 
secondary  to  its  complete  or  partial  obstruction 
by  an  embolus. 

Anatomical  Characters. — The  arteries  oc- 
cluded may  be  one  or  several,  and  large  or  small. 
Of  large  arteries  the  basilar,  middle  cerebral, 
and  carotid  are  those  occluded  most  commonly, 
and  with  nearly  equal  frequency.  The  vascular 
wall  may  present  any  of  the  local  causative  con- 
ditions, or  may  be  healthy.  After  a  time 
thickening  from  secondary  arteritis  occurs. 
Within  this  vessel  is  a  coagulum  which  usually 
fills  its  interior,  and  is  adherent  to  tho  wall. 
It  may  not  fill  the  vossol,  either  because  origi- 
nally imperfect,  or  because  the  clot  has  shrunk. 
&-  recent  quickly-formed  coagulum  is  red,  but 
after  a  time  it  becomes  pale  and  yellow.  A 
slowly-formed  coagulum  is  pale,  and  may  be 
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laminated.  A  secondary  clot  usually  forms  far 
into  the  contracted  distal  branches,  and  on  the 
proximal  side  as  far  as  the  nearest  large  branch. 
Ultimately  the  clot  may,  rarely,  soften,  the 
channel  being  sometimes  re-established.  More 
commonly  it  undergoes  calcification,  or,  with  the 
artery,  contracts  and  becomes  atrophied.  The 
brain-tissue,  in  which  the  artery  was  distributed, 
may  be  at  first  anaemic,  but  quickly  becomes 
congested.  It  ultimately  undergoes  softening — 
red,  yellow,  or  white,  according  to  the  amount 
of  vascular  distension.  If  the  collateral  circu- 
lation is  free  it  may  remain  unsoftened. 

Symptoms. — Where  chronic  arterial  disease 
is  the  cause  of  thrombosis,  the  symptoms  of 
local  cerebral  anaemia  may  precede  (see  Brain, 
Anaemia  of).  The  thrombosis  itself  leads  to  the 
symptoms  of  loss  of  function  in  the  part  to  which 
the  artery  passed.  The  onset  of  these  symptoms 
is  slow  or  sudden,  according  to  the  rapidity  with 
which  the  coagulum  forms ;  and  their  degree 
depends  on  the  size  of  the  vessel  occluded,  its 
position,  and  its  relation  to  other  vessels  which 
may  supply  blood  to  the  area  involved.  Throm- 
bosis of  a  small  vessel  in  the  cerebral  substance 
usually  leads  to  transient  brain-disturbance, 
headache,  vertigo,  tingling,  and  temporary  weak- 
ness in  the  limbs,  which  soon  pass  away  if  a  col- 
lateral circulation  is  established ;  more  slowly,  if 
softening  ensues,  by  compensatory  action  else- 
where. The  occlusion  of  a  large  vessel  causes 
commonly  more  marked  symptoms.  Complete 
hemiplegia  is  frequent,  and  its  onset  may  be 
marked  by  loss  of  consciousness  (see  Brain,  Soft- 
ening of). 

Diagnosis. — Diagnosis  rests  on  a  combination 
of  the  symptoms  of  local  cerebral  disease  with  the 
causal  condition — vascular  mischief  (indicated 
by  probable  age,  degeneration  elsewhere,  or 
syphilis),  and  with  conditions  leading  to  relaxa- 
tion of  the  blood-current,  or  increased  coagula- 
bility of  the  blood.  The  diagnosis  is  rendered 
more  probable  by  the  symptoms  if  slight  being 
transient,  if  severe  being  of  gradual  onset, 
and,  whether  slight  or  severe,  being  preceded 
by  the  premonitory  indications  of  local  cerebral 
anaemia. 

The  prognosis  and  treatment  of  thrombosis 
in  arteries  are  considered  under  its  consequence, 
Brain,  Softening  of. 

(b)  In  Cerebral  Veins  and  Sinuses. 

-(Etiology. — Thrombosis  in  sinuses  may  be 
primary,  and  due  to  changes  in  the  constitution 
or  the  circulation  of  the  blood ;  or  secondary,  ana 
due  to  local  causes  inducing  coagulation  directly 
at  the  spot  affected.  The  same  conditions  of 
retarded  circulation  and  altered  blood-state 
which  permit  coagulation  in  arteries,  favour  it 
also  in  veins,  and  it  is  often  seen  in  such  condi- 
tions as  phthisis  and  cancer,  and  especially  in 
marasmic  states  in  children.  Local  retardation  of 
the  circulation  from  narrowing  of  the  sinus,  or 
compression  of  the  jugular  vein,  occasionally  as- 
sists. Local  change  causing  coagulation  is  usually 
the  extension  to  the  sinus  of  adjacent  inflam- 
mation, or  of  a  clot  produced  in  a  tributary 
vein  by  such  inflammation.  Caries  of  the  bones 
of  the  skull,  especially  of  the  temporal  bone,  and 
meningitis  are  common  causes.  Inflammation 
outside  the  skull,  in  tho  scalp,  neck,  or  face,  has 
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led,  by  moans  of  venous  connections,  to  intra- 
cranial thrombosis.  Lastly,  injuries  of  the  skull 
involving  the  sinuses  sometimes  cause  coagulation 
'.n  them. 

Anatomical  Characters. — Of  primary  throm- 
bosis the  superior  longitudinal  sinus  is  the  most 
common  soat,  and  thence  the  clot  spreads  into 
the  veins  on  either  side,  and  often  also  into  the 
lateral  sinuses.  When  secondary,  the  thrombosis 
occurs  in  the  sinus  nearest  to  the  local  mischief; 
in  disease  of  the  petrous  bone,  the  lateral  sinus 
is  usually  involved.  The  sinus  is  distended  by 
firm  clot,  commonly  (not  invariably)  adherent, 
sometimes  in  concentric  layers.  Tho  walls  of  the 
vessel  are  healthy  -when  the  thrombosis  is  pri- 
mary or  secondary  by  extension  of  clot,  but 
thickened  anil  brittle  when  invaded  directly  by 
adjacent  inflammation.  After  a  time  the  clot 
may  soften  and  break  down. 

The  consequence  of  venous  thrombosis  is 
local  arrest  of  the  blood-current,  the  tributary 
veins  and  capillaries  becoming  enormously  disten- 
ded with  blood  and  rupturing,  and  the  cerebral 
substance  being  crammed  with  minute  capillary 
extravasations  which  often  coalesce.  The  condi- 
tion is  frequently  seen  in  the  convolutions.  Blood 
is  also  effused  into  the  meshes  of  the  pia  mater, 
and  into  the  subarachnoid  space.  Into  the  looser 
tissues  and  into  the  ventricles  serum  may  escape. 
Thrombosis  of  the  veins  of  Galen  is  one  cause 
of  ventricular  effusion.  Ultimately  the  brain- 
tissue,  the  seat  of  the  ischsemic  congestion,  un- 
dergoes softening,  first  red,  and  then  yellow  or 
white.  Occasionally  the  softening  of  the  clot 
leads  to  pyaemia. 

Symptoms. — The  symptoms  are  at  first  those 
of  mental  excitement,  namely,  intense  headache 
and  muscular  spasm,  shown  as  contractions  in 
the  limbs,  or  as  convulsion,  often  beginning 
locally,  according  to  the  position  of  the  conges- 
tion. These  symptoms,  after  one  or  several 
days,  are  succeeded  by  those  of  depression ; 
with  coma,  and  dilatation  of  pupils.  The  coma 
may  come  on  suddenly,  and  the  first  stage  may 
be  little  marked.  Convulsions,  when  present, 
often  continue  till  death.  When  the  superior 
longitudinal  sinus  is  plugged,  epistaxis,  osdema 
of  the  forehead,  and  exophthalmos  have  some- 
times been  observed.  When  the  lateral  sinus  is 
obstructed,  there  may  be  painful  oedema  behind 
the  ear,  and  the  jugular  vein  on  that  side  has 
been  noticed  to  be  less  f till  than  on  the  other. 

Diagnosis. — The  diagnosis  rests  on  the  oc- 
currence of  severe  cerebral  symptoms  in  as- 
sociation with  a  causal  condition,  constitutional 
or  local. 

Prognosis. — This  is  always  serious,  death 
being,  in  most  cases,  speedy. 

Treatment. — Tho  indications  for  treatment 
are  mostly  causal.  In  primary  thrombosis  stimu- 
lants and  nutritious  diet  are  necessary,  and 
tonics  if  they  can  be  taken.  In  secondary  throm- 
bosis, occurring  in  robust  individuals,  leeching 
or  cupping  is  recommended  ;  purgatives  should 
be  given  ;  and,  in  tho  less  severe  cases,  a  blister 
may  be  applied  to  tho  neck,  and  tho  utmost  care 
taken  to  afford  free  exit  for  pent-up  inflamma- 
tory products.  Pain  and  convulsion  aro  relieved 
most  effectually  by  cold  to  the  hoad. 

W.  R.  Gown  its. 
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BRAIN -FEVER.  A  name  popularly  ap- 
plied to  any  kind  of  febrile  state  in  which  symp- 
toms of  cerebral  excitement  are  prominent;  as 
well  as  to  cases  of  inflammatory  disease  of  the 
brain  or  its  membranes. 

BREAK-BONE  FEVER.    A  synonym  for 

Dengue.    See  Denoue. 

BREAST,  Diseases  of. — This  subject  will 
be  treated  under  the  following  divisions : — 

I.  Diseases  before  puberty,  in  both  sexes.  II. 
Diseases  about  the  age  of  the  establishment  oj 
puberty  ;  and  after  that  period,  in  the  female, — 
(A),  in  the  active  state  of  the  gland  ;  (B),  in  the 
passive  state.  III.  Diseases  affecting  the  rudi- 
mentary organ  in  the  male.  IV.  Diseases  of  the 
nipple. 

The  diseases  of  an  organ  composed  essen- 
tially of  glandular  structures  have  here  to  be 
described.  The  mammary  gland  is  classed  with 
those  termed  racemose ;  but  it  differs  from 
every  other  organ  in  the  body  of  a  similar  class, 
inasmuch  as  it  only  arrives  at  maturity  when  its 
function  is  to  be  subservient  to  the  nourishment 
of  the  offspring.  In  its  perfection  it  appears, 
normally,  only  in  the  female  sex,  and  even  then 
it  does  not  become  developed  until  the  internal 
organs  of  generation  are  capable  of  performing 
their  functions. 

Hence,  to  describe  systematically  the  diseases 
of  the  breast,  it  is  requisite  to  treat  of  them  not 
only  in  reference  to  sex,  but  also  in  relation  to 
the  different  periods  of  life  at  which  certain  dis- 
eases appear.  Briefly  then,  from  a  histological 
point  of  view,  they  occur:  (a)  in  the  rudimentary 
state  of  the  gland  ;  (6)  in  its  mature  state ;  (c) 
when  it  has  become  a  secreting  organ  ;  (d)  during 
a  state  of  degeneration. 

I.  In  the  rudimentary  period  of  the  gland 
the  tissues  composing  it  are  rarely  liable  to 
morbid  derangement.  Usually,  soon  afterbirth, 
especially  in  male  infants,  the  rudimentary 
nipple  and  the  skin  of  the  region  within  the 
zone  of  the  areola  become  slightly  elevated  and 
of  a  pink  hue.  In  some  infants  a  secretion, 
slightly  milk-like,  oozes  from  the  ducts.  In  this 
state,  the  injudicious  rubbing  practised  by  the 
attendant  excites  inflammation,  which,  if  not 
arrested  by  desistance  from  that  pernicious 
interference,  may  advance  to  suppuration. 
When  that  happens,  the  usual  local  application 
of  warmth  and  moisture  suffices  to  give  relief. 

II.  About  that  age,  in  both  sexes,  when  the 
development  of  the  generative  organs  advances 
with  greater  rapidity  to  maturity  than  in  early 
life,  the  breast-gland  enlarges,  and  may  be  painful, 
thus  causing  anxiety  to  the  individual.  Usually, 
symmetrical  development  takes  place  in  the 
female  ;  but,  when  the  gland  of  one  side  takes 
precedence  of  that  on  the  other,  the  circumstance 
need  only  be  regarded  as  a  departure  from  the 
ordinary  rule,  for  no  trouble  will  result,  and  in 
due  time  both  will  attain  their  normal  pro- 
portions. In  the  male,  pain  or  uneasiness  some- 
times occurs  for  a  few  days  about  this  period, 
very  oft6n  excited  by  the  pressure  of  the  dress. 
The  removal  of  this  cause  is  sufficient  to  arrest 
further  mischief. 

In  the  female  the  development  of  the  breast 
having  reached  maturity,  the  gland  is  now  asso- 
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ciated  by  sympathetic  influences  communicated 
through  nervous  stimuli  with  the  functions  of  the 
pelvic  generative  organs.  This  physiological 
fact  should  ever  be  remembered  when  investi- 
gating the  nature  of  the  morbid  affections  of  this 
organ. 

In  a  clinical  point  of  view,  it  is  essential  to 
examine  the  diseases  of  the  breast  under  the 
two  states  before  mentioned,  namely,  (A)  whilst 
the  gland  is  undergoing  metamorphosis  into  a 
secreting  organ,  and  during  lactation.  (B)  As  a 
mature  gland,  but  passive  as  regards  its  function. 

Glancing  at  the  various  morbid  states  of  the 
body  of  the  gland  as  a  whole,  they  may  be  di- 
vided, primarily,  into  two  groups  : — the  Func- 
tional derangements  ;  and  the  Organic  or  histo- 
logical diseases. 

We  will  now  proceed  to  discuss  these  affections, 
as  they  are  presented  at  the  different  periods 
mentioned  above. 

A.  After  conception  the  breasts  soon  begin  to 
enlarge,  and  at  their  borders  and  surface  minute 
pisiform  indurations  may  be  felt.  Occasionally, 
but  very  rarely,  this  normal  increase  in  bulk  is 
attended  with  considerable  pain  and  irritation 
extending  throughout  the  nervous  relations  of 
the  gland.  The  pain  is  referred  to  the  back, 
neck,  inside  of  arms,  shoulders,  and  side  of 
thorax,  over,  in  fact,  the  area  of  distribution  of 
those  filaments  which  pass  off  to  the  skin  from 
the  same  dorsal  branches  of  the  spinal  nerves, 
the  intercostals  which  send  filaments  to  the 
breasts.  It  affords  a  good  example  of  reflected 
irritation.  This  state  usually  occurs  after  the  first 
conception,  and  in  women  of  excitable,  nervous 
temperament.  Attention  to  ordinary  hygienic 
measures  during  the  progress  of  the  metamor- 
phosis of  the  organ  into  a  secreting  gland,  with 
its  accomplishment,  affords  relief  to  the  pain. 
In  large,  lax,  pendulous  breasts,  the  separate 
lobes  of  which  each  is  composed  may  excite 
apprehension  of  the  existence  of  a  tumour. 
But  tumours  composed  of  new  tissue  are  so 
extremely  rarely  developed  during  pregnancy, 
that  the  greatest  caution  must  be  exercised  in 
the  diagnosis  of  their  nature. 

Very  rarely,  no  change  whatever  in  the 
breasts  accompanies  pregnancy,  under  which 
circumstances  there  is  an  absence  of  the  secre- 
tion of  milk  after  parturition — Agalactia. 

Inflammation  of  the  Breast. — Mastitis. 

^Etiology. — Before  lactation,  inflammation  of 
the  breasts  is  very  uncommon.  Afterwards,  on  the 
contrary,  it  is  very  frequent.  This  morbid  state 
is  often  the  result  of  carelessness  or  ignorance  on 
the  part  of  the  nurse.  The  slightest  unusual 
fulness  or  'knottiness'  discovered  after  the 
infant  has  been  sucking,  and  when  the  ducts 
and  their  terminal  secreting  vesicles  should  be 
empty,  requires  immediate  attention.  Conges- 
tion of  a  lobule  or  lobe  with  milk  produces  the 
nodule,  and  the  cause  of  the  impediment  to  its 
escape  should  be  sought  for.  The  state  of  the 
nipple  is  generally  the  cause  of  the  difficulty. 
Either  the  orifice  of  a  duct  may  be  obstructed 
by  epithelium,  or  a  superficial  ulceration  around 
one  exists.  The  morbid  or  defective  states 
of  the  nipple  are  the  most  fruitful  causes  of  in- 
flammation and  its  results  in  the  breast.  Pro- 
phylactic measures  should  always  be  instituted 
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when  there  is  reason  to  fear  that  a  defective 
development  of  the  nipple  will  interfere  with 
the  free  flow  of  the  milk.  Even  with  some 
mothers  it  would  be  advisable  to  resign  the  duty 
of  suckling,  rather  than  subject  themselves  to 
the  almost  certain  misery  arising  from  per- 
sistent and  ineffectual  attempts  to  do  so.  In- 
flammation, generally  passing  on  to  suppuration 
and  abscess,  either  within  the  body  of  the  breast 
or  on  its  surface,  is  most  frequent  in  primipara, 
and  within  the  first  month  after  parturition. 

Symptoms. — First,  hardness  is  felt,  '  a  knot,' 
in  some  part  of  the  substance  of  the  organ  ;  this 
enlarges,  and  may  attain  to  considerable  dimen- 
sions before  causing  pain  or  even  uneasiness. 
Next,  pain  is  felt  during  suckling ;  this  increases 
each  time  the  infant  sucks,  and  '  the  draught ' 
is  produced.  The  integuments  then  become  pink, 
and  afterwards  red,  tense,  shining  ;  more  or  less  of 
the  breast  feeling  very  inelastic,  firm,  prominent, 
and  heavy.  Pain  is  now  often  very  severe,  and 
great  constitutional  disturbance  is  excited.  In 
the  centre  of  the  redness  the  skin  becomes  of  a 
purplish  tint,  around  this  it  is  cedematous,  and 
with  the  finger,  at  the  centre  of  the  purple  zone, 
a  slight  depression  and  softening  spot  can  be 
detected.  An  abscess  now  exists,  and  in  pro- 
portion to  the  quantity  of  pus  fluctuation  is 
more  or  less  marked.  At  the  purple  centre  the 
cuticle  has  probably  by  this  time  separated  from 
the  cutis,  and  a  vesicle  containing  serum,  either 
yellow  or  slightly  tinged  with  blood,  indicates 
that  ulceration  of  the  cutis  is  proceeding,  and 
that  the  pus  will  soon  escape.  The  above  is  a 
brief  description  of  the  objective  signs  indica- 
ting the  morbid  processes  noticeable  in  all  cases 
of  local  inflammation  advancing  to  and  ter- 
minating in  suppuration  and  abscess.  It  is  not 
possible  to  state  with  any  degree  of  exactness 
the  period  of  time  required  for  the  accomplish- 
ment of  these  definite  changes.  It  varies  accord- 
ing to  so  many  local  and  constitutional  circum- 
stances, that  it  would  be  idle  to  attempt  to  pre- 
dict any  certain  definite  period  or  stage  for  each 
phase.  It  will  be  more  useful  to  describe  the 
treatment  by  which  the  progress  of  the  disease 
may  be  arrested  or  limited  and  its  painful  course 
mitigated. 

Treatment. — Great  attention  should  always  be 
given  to  the  nipple  of  primiparae.  In  many  women, 
this  important  division  of  the  gland  is  very  small 
and  undeveloped,  perhaps  only  on  one  side,  so  that 
the  infant,  especially  if  not  very  strong,  has  great 
difficulty  in  obtaining  sufficient  milk  to  appease 
the  appetite,  and  its  efforts  cause  pain  in  the  part. 
This  circumstance  induces  the  mother  to  prefer 
suckling  most  with  that  breast  the  nipple  of 
which  is  perfect,  and  the  infant  soon  appreciates 
the  advantages  of  that  side.  Consequently  the 
gland-tissue  of  that  breast  having  the  imperfect 
nipple  becomes  congested.  Every  time  the  infant 
sucks  it  becomes  worse,  more  and  more  pain  and 
irritation  are  excited,  the  orifices  of  one  or  more 
of  the  ducts  in  the  nipple  become  blocked,  and 
perhaps  the  infant  rofuses  to  suck  the  breast. 
But  the  gland  becomes  more  and  more  distended, 
the  nipple  deeply  buried,  until  at  last  suckling  is 
impracticable.  Probably  none  of  these  increas- 
ing troubles  have  been  stated  to  the  attendant 
surgeon  j  and,  when  he  is  consultod,  ho  finds  the 
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breast  to  be  in  the  state  above  described.  The 
perfect  development  of  the  nipplo  should  be 
always  a  subject  of  anxious  solicitude  on  the  part 
of  the  obstetric  practitioner.  If  that  organ  be 
imperfect,  precautions  should  be  taken  to  prevent 
the  gland  itself  from  becoming  congosted,  and  if 
the  infant  cannot  draw  the  milk  sufficiently,  some 
mechanical  means  should  bo  employed  to  effect 
this  object.  The  nipple  itself  should  be  care- 
fully examined,  if  its  end  be  more  than  usually 
coated  with  a  white  socrotion,  or  the  openings  of 
the  ducts  seem  to  be  obstructed  with  an  excess 
of  epithelium,  attempts  may  bo  made  to  remove 
it.  If  minute  abrasions,  ulcers,  '  cracks  or  chaps,' 
are  visible  between  the  rugae,  some  soothing  ap- 
plication should  be  used.  Frequent  ablution  with 
warm  water,  even  the  contact  of  a  little  moist 
cotton  fibre  covered  with  tissue  gutta-percha, 
is  very  preferable  to  the  dry  dress ;  or,  if  there 
be  much  secretion  from  the  glands  on  the  nipple, 
after  cleansing  its  surface,  .some  dry  powder, 
such  as  carbonate  of  magnesia,  oxide  of  zinc,  or 
starch  powder  is  beneficial. 

When  actual  congestion  of  the  gland-tissue 
exists,  mechanical  means  should  be  used  to  reduce 
it.  Supporting  the  gland  with  strips  of  plaster 
and  a  bandage  is  sometimes  very  useful.  When 
inflammation  is  excited,  local  applications  of 
warmth  and  moisture  are  indicated,  and  the  con- 
stitutional condition  of  the  sufferer  demands 
special  attention.  When  suppuration  has  taken 
place,  its  relation  to  the  adjacent  parts  and  the 
exact  site  of  the  abscess  when  formed  should  be 
carefully  examined.  Great  diversity  in  the  pro- 
gress, duration,  and  sufferings  of  the  patient 
depends  upon  the  locality  of  the  pus.  It  may  be 
situated  over  the  body  of  the  gland,  within  it, 
and  beneath  it.  When  overlying  or  superficial 
to  the  body  of  the  breast,  the  course  of  the  disease 
is  rapid,  the  pus  soon  points  and  escapes,  and  the 
wound  heals.  In  those  cases  the  constitutional 
disturbance  is  usually  trifling.  Water-dressing 
before  and  after  the  escape  of  the  pus  is  pre- 
ferable to  the  heavy  poultices  usually  employed. 
The  entire  organ  may  be  supported  with  strips 
of  adhesive  plaster  and  a  bandage  during  cica- 
trisation. But  a  bandage  dexterously  applied 
should  be  always  used. 

Both  the  local  aud  constitutional  symptoms 
are  much  more  severe  when  inflammation  affects 
the  body  of  the  gland,  and  pus  collects  between 
its  lobes.  The  progress  of  the  disease  is  tedious, 
pointing  of  the  pus  slow,  and  the  exact  spot  at 
which  it  may  reach  the  surface  is  for  a  long  time 
doubtful.  In  the  majority  of  cases  it  makes  its 
way  between  the  ducts  and  reaches  the  surface 
near  the  areola  or  within  its  arta ;  usually  to 
the  sternal  side  of  the  nipple,  where  the  gland 
tissue  is  thinnest.  The  surgeon  should  note  this 
fact,  for  as  soon  as  he  can  detect  a  softening  of 
the  cutis,  by  ulceration,  he  may,  with  advantage, 
make  an  incision  at  that  spot,  and  thus  give 
immediate  relief  by  facilitating  the  escape  of  the 
pus.  In  these  cases  recurrent  abscesses  are  not 
uncommon,  and  therofore  the  incision  should  be 
free,  and  its  premature  closure  by  adhesion  must 
be  avoided.  All  incisions  should  bo  made  in  a 
line  parallel  to  the  course  of  the  ducts,  never 
transversely  to  their  axis.  Manual  pressure  to 
hasten  the  escape  of  the  pus  is  not  admissiblo, 
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the  natural  contractility  of  the  tissues  being 
quito  sufficient  for  the  purpose. 

When  the  abscess  forms  behind  the  breast  the 
local  appearances  are  quite  characteristic.  The 
gland  itself  seems  little  involved,  but  it  is  pushed 
prominently  forwards  and  seems  to  repose  upon  a 
cushion  of  fluid.  To  the  touch  the  elasticity  of 
the  swelling  is  very  striking,  and,  without  pro- 
ducing additional  pain,  a  slight  bulging  of  the 
walls  of  the  abscess  may  sometimes  be  produced 
at  the  periphery  of  the  gland  when,  with  the 
palm  of  the  hand  and  outspread  fingers,  com- 
pression is  made  from  the  front  backwards 
against  the  thorax.  The  patient  should  be  re- 
cumbent. The  pus  in  these  cases  often  points 
somewhere  around  the  borders  of  the  body 
of  the  gland. 

During  the  time  occupied  in  the  formation  of 
a  mammary  abscess  and  its  local  treatment,  the 
constitutional  powers  of  the  patient  must  be  well 
supported,  and  the  general  health  maintained  by 
every  means. 

The  scqtcela  of  suppuration  in  an  organ  com- 
posed of  so  much  connective-tissue,  and  endowed 
with  its  peculiar  function,  frequently  cause  great 
trouble.  They  are  protracted  induration,  sinuses, 
and  fistulae,  through  which  last  the  milk  per- 
sistently escapes.  Induration  of  the  whole  or 
part  of  the  breast  subsides  when  lactation  ceases, 
and  the  organ  in  due  time  resumes  its  healthy 
state.  Sinuses  and  fistulae  may  require  incisions, 
but'the  ordinary  plan  for  their  cure  should  be 
adopted  before  having  recourse  to  a  treatment 
often  involving  much  subsequent  deformity. 

At  the  time  for  weaning  the  infant  inflamma- 
tion rarely  occurs.  Considerable  milk-congestion 
of  the  secreting  structure  may  sometimes 
produce  irritation  and  inconvenience,  to  be  re- 
lieved by  mechanically  drawing  the  milk  in  just 
sufficient  quantity  only  to  diminish  the  fulness. 

Galacticele. — An  accumulation  of  milk,  to 
which  the  above  term  is  given,  forms  a  tumour  in 
the  connective-tissue  of  the  organ,  and  results 
from  the  bursting  of  -  a  lactiferous  tube.  The 
swelling  always  appears  first  during  lactation. 
It  may  vary  in  size  from  time  to  time  ;  sometimes 
enlarging  rapidly  as  suckling  goes  on.  Two 
varieties  are  met  with.  In  one  form  there  is  a 
single  swelling  near  the  nipple,  quite  superficial, 
and  quickly  recognizable  by  its  objective  signs. 
In  the  other  there  may  be  several  swellings  dis- 
tinguishable in  the  substance  of  the  gland,  as  well 
as  on  its  surface,  all  of  comparatively  small  size, 
very  firm  and  globular.  In  the  same  gland  they 
vary  very  much  in  size,  and  in  the  degree  of  resist- 
ance they  offer  to  manipulation.  The  discrimi- 
nation between  these  tumours  and  others  in  the 
breast  is  easy,  if  the  surgeon  is  able  to  ascertain 
with  exactness  that  the  swelling  appeared  some- 
what suddenly  during  suckling,  and  that  its  size 
varied  conformably  with  that  function. 

In  cases  of  long  standing,  the  contents  of  t  he 
cyst  become  solid  in  proportion  to  the  quantity 
of  the  fluid  constituents  of  the  milk  absorbed,  and 
tho  cyst  wall  itself  is  very  often  rigid  and  even 
may  become  gritty. 

Treatment. — The  treatment  of  this  malady 
consists  in  cutting  into  the  cyst,  removing  its 
contents,  and  allowing  the  wound  to  heal  by 
granulation. 
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B.  The  diseases  affecting  the  mature  gland, 
in  its  passive  state,  from  the  age  of  puberty  to 
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that  period  of  life  when  the  catamenia  cease,  may 
be  grouped  as  follows : — the  functional  affections, 
or  those  which  are  characterised  by  changes  in 
the  secreting  portion  of  the  gland,  accompanied 
by  more  or  less  induration,  inconvenience,  and 
pain;  the  organic,  or  those  diseases  characterised 
by  some  new-growth,  formation,  or  tissue-struc- 
ture altogether  a  superaddition  to  the  organ, 
and  growing  within  its  sphere  of  nutrition,  often 
resembling,  more  or  less,  gland-structure  in 
composition  ;  and  others  the  minute  elements  of 
which  are  nucleated  cells  of  various  shapes,  de- 
finitely and  diversely  arranged. 

In  this  state  of  the  breast  inflammation 
rarely  occurs.  Nevertheless,  Doth  the  acute  and 
chronic  varieties  of  that  morbid  process  ter- 
minating in  abscess  are  met  with,  and  careful 
discrimination  is  necessary  to  avoid  mistaking 
such  diseases  for  tissue-tumours,  especially  in 
patients  above  forty  years  old.  The  history  of 
the  case,  tactile  examination,  and  the  variations 
occurring  during  the  progress  of  the  affection, 
commonly  suffice  for  the  detection  of  ,-uch  cases. 
The  treatment  should  be  the  same  as  for  abscess 
in  general. 

Functional  Derangements. — The  functional 
derangements  of  the  breast  in  its  passive  state 
demand  special  attention.  They  are  charac- 
terised by  a  peculiar  activity  of  its  secreting 
portion,  which  undergoes  structural  changes  of 
a  specific  kind.  When  the  tissues  composing 
a  mature  gland,  but  perfectly  passive,  are  ex- 
amined with  a  microscope,  the  caecal  termina- 
tions of  the  ducts  are  scarcely  perceptible, 
and  little  else  than  fibre-tissue  is  seen.  Here 
and  there,  perhaps,  cseci  may  be  detected  con- 
taining minute  aggregations  of  epithelium. 
But  when,  under  some  sympathetic  excitement, 
with  derangement  of  the  functions  of  the  pelvic 
generative  organs,  the  secreting  cells  of  the 
gland  become  active  and  are  distended  with 
epithelium,  they  induce  more  or  less  enlargement 
of  the  breast.  But  of  such  affections  there  is 
this  important  fact  to  be  noticed.  The  whole 
breast  need  not  be  necessarily  involved.  On  the 
contrary,  one  lobe  only  may  be  excited,  and 
when  this  occurs  the  existenco  of  a  tumour  is 
declared.  "When,  after  excision,  such  enlarged 
lobes  are  carefully  examined  with  the  micro- 
scope, normal  gland-tissue  is  seen,  the  caecal 
ends  of  the  ducts  are  readily  recognised,  and 
their  immediate  association  with  the  excretory 
ducts  may  be  observed.  The  former  are  gorged 
with  epithelium  ;  and  true  gland-tissue,  less  its 
peculiar  secretion,  has  been  developed. 

Symptoms. — Associated  with  this  state  of  the 
tissues  ofthebreast.the  patientcomplains  of  pain, 
both  locally  and  spread  over  a  very  wide  area. 
To  express  as  briefly  as  possible  the  superficial 
regions  affected  and  over  which  pain  is  felt,  the 
reader  must  be  reminded  of  the  distribution  of 
the  nerve-filaments  of  the  lower  cervical  plexus, 
and  of  the  dorsal  from  which  the  second,  third, 
fourth,  and  fifth  middle  and  anterior  intercostal 
nerves  pass  off.  From  these,  special  filaments 
are  distributed  to  the  breast;  and  to  the  site  of 
exit  of  one  or  more  of  them  at  the  intercostal 
foramina,  the  course  of  the  pain  is  reforred  by 
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the  patient.  The  skin  of  the  neck,  shoulder, 
side  of  thorax,  and  inside  of  arm  roceives 
filaments  from  the  same  source.  Hence  an 
explanation  of  the  widely-diffused  pain. 

It  is  of  the  first  importance  to  discriminate 
between  this  state  of  the  gknd-tissue  and  sub- 
stantial new  growths,  especially  because  the 
latter  cannot  be  removed  by  natural  processes, 
whilst  the  former  most  probably  will  be.  The 
objective  signs  are  the  following  : — to  the  touch 
the  excited  gland-tissue  is  nodular,  irregular 
over  its  surface,  mnch  identified  and  mingled 
with  the  body  of  the  organ.  If  the  whole  breast 
be  large  and  relaxed,  the  tips  of  the  fingers  may 
be  insinuated  between  the  borders  of  the  indu- 
rated lobe  and  the  lobes  not  affected.  If  the 
entire  body  of  the  gland  be  morbidly  firm,  it 
feels  like  a  disc-shaped  mass  lying  on  the  thorax, 
under  the  borders  of  which  the  fingers  can  be 
pressed.  Occasionally,  at  one  or  more  spots 
along  the  periphery  of  the  gland  irregular 
nodules  are  perceptible,  projecting  into  the  con- 
nective-tissue around  them.  When  one  lobe  is 
affected,  the  shape  of  the  induration  correspond- 
ing with  that  of  a  lobe,  namely,  broad  at  the 
periphery  and  gradually  narrowing  towards  the 
areola,  may  be  detected.  Pain  as  a  subjective 
indication  is  of  great  assistance  in  the  diagno- 
sti  cation  of  these  cases ;  but  the  source  and 
course  of  the  pain  must  be  carefully  traced. 
Generally  manipulation  of  the  induration  pro- 
duces increased  pain ;  occasionally  touching  the 
induration,  even  however  gently,  is  intolerable, 
and  persistence  in  or  repetition  of  the  act 
strongly  opposed  by  the  sufferer.  Light  pres- 
sure should  be  made  over  the  intercostal  fora- 
mina, both  the  middle  and  anterior,  when  the 
pain  excited  thereby  will  correspond  with  the 
nerve-filaments  of  the  affected  lobe.  Usually, 
pressure  along  the  upper  dorsal  spinous  processes 
excites  pain  also.  The  morbid  affections  above 
described  occur  in  single  women,  married  but 
sterile  females,  and  young  widows,  at  ages  be- 
tween twenty  years  and  forty.  More  or  less 
disturbance  of  the  catamenia  co-exists,  either 
in  relation  to  the  frequency  or  quantity  of  the 
discharge.  The  patient  complains  of  languor, 
inability  for  bodily  or  mental  exertion,  and  is 
desponding  and  often  alarmed  for  the  possible 
consequences  of  the  affection  suggested  by  sym- 
pathising friends.  She  becomes  irritable, 
restless  at  night,  loses  appetite  for  food,  as  well 
as  all  desire  for  social  enjoyments,  and  becomes 
highly  susceptible  and  emotional. 

Diagnosis. — An  exact  diagnosis  of  these  hiso- 
logical  changes  maybe  made  if  the  manipulator  j 
examines  the  organ  methodically.    He  should, 
first,  gently  grasp  the  induration  between  the 
thumb  and  fingers,  when  it  will  be  distinctly  ap-i 
preciablo.    Afterwards,  placing  the  palmar  sur-  ■■ 
face  of  the  fingers  over  the  surface  of  the  breast 
and  gently  pressing  backwards  against  the  thorax, 
the  induration  cannot  be  detected.    Should  there 
still  remain  any  doubt  on  the  subjoet,  lot  the 
patient  recline  on  her  opposite  side  on  a  sofa, 
and  in  this  posture,  if  thore  oxists  a  substantial 
new-growth,  the  integument  is  usually  elevated 
by  it. 

Treatment. — The  treatment  of  these  cases 
consists  in  attention  to  the  general  health.  Evory 
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hygienic  direction  should  be  enjoined,  and  auch 
medicines  administered  aa  conduce  to  its  im- 
provement. Local  soothing  applications  are 
usually  futile,  and,  except  in  those  cases  of  ex- 
treme pain,  are  not  advisable,  since  it  is  desirable 
to  avoid  manipulation  of  the  part,  and  the 
frequent  recurrence  of  the  patient's  thoughts  to 
it.  Should  the  gland  be  heavy  and  pendulous, 
a  suspensory  bandage,  as  thin  as  possible,  may 
be  adjusted. 

New  Formations. — We  shall  next  describe 
the  diseases  of  the  mature  gland  arising  from 
the  development  of  new  formations— either  of 
tissues  constituting  new-growths;  or  of  conditions 
causing  collections  of  fluid  of  distinct  and  spocifi-; 
kinds.  All  of  these  may  be  thus  arranged  in 
three  groups : — first,  the  fluid  tumours ;  second, 
the  solid:  and,  third,  those  composed  of  both 
solid  and  fluid. 

A.  Cysts. — The  fluid  tumours,  commonly 
termed  cystic,  consist  of  a  membranous  sac  with 
its  contents.  Now,  calling  to  mind  the  histolo- 
gical divisions  of  the  breast,  and  dwelling  on  the 
structural  differences  between  its  parts,  the 
secreting  apparatus  and  the  excretory,  there  is 
little  difficulty  in  assigning  to  the  cysts  their 
true  histological  affinities.  Thus  there  are  cysts 
associated  with  the  secreting  apparatus  ;  others 
with  the  excretory,  the  ducts ;  and  some  due  to  the 
extravasation  of  the  gland's  secretion,  the  milk, 
into  the  connective  tissue.  Effusions  of  blood  also 
give  rise  to  the  development  of  cysts,  either  in- 
dependently of  other  diseases  or  associated  with 
them.  Another  variety  of  cyst  is  produced  by 
the  development  of  entozoa,  notably  of  echino- 
coccus  hominis.  An  ordinary  examination  of 
the  fluid  derived  from  these  cysts  at  once  es- 
tablishes the  fact  that  heat  and  the  admixture 
of  nitric  acid  produce  coagulation  in  that 
abstracted  from  some  of  them,  whilst  that  from 
other  cysts  remains  unaffected  by  the  treatment. 
The  cysts  are  thus  divisible  by  the  nature  of  their 
contents  into  two  distinctly  defined  groups  : — 

a.  Those  containing  fluid  without  the  admix- 
ture of  any  coagulable  element. 

b.  Those  enclosing  fluid  which  does  contain 
coagulable  material.  Other  characteristics  of 
these  two  fluids  are  not  less  conspicuous. 

From  an  objective  point  of  view  all  cystic 
tumours  of  this  gland  may  be  classed  in  two 
groups,  thus  : — first,  those  associated  with  its 
ducts,  the  evidence  of  which  is  afforded  by  the 
escape  of  fluid  at  the  nipple ;  and  secondly,  those 
not  connected  with  the  ducts  by  any  such  evi- 
dence. 

The  following  tabular  arrangement  will  place 
before  the  reader,  at  a  glance,  all  the  varieties 
of  cysts  met.  with  in  the  breast. 

I.  Cysts  associated  with  the  ducts,  communi- 
cating and  connected  with  them. 

1.  Containing  milk. 

2.  Enclosing  growths  ;  with  serum,  co- 

agulable and  often  tinged  with 
blood : — 

a.  Adenoid  growths. 

b.  Granulation  cell-growths. 
e.  Cancer. 

Cysts  not  connected  with  the  ducts. 

1.  Surrounding  effused  blood. 

2.  Enclosing  milk. 


3.  Simple  cysts.      \  Fluid   not  coagu- 

4.  Entozoon  cysts.  J  lable. 

5.  Investing  growths ;  with  serum  co- 

agulable, tinged  with  blood  and 
containing  cholesterine : — 

a.  Adenoid  growths. 

b.  Granulation  cell-growths. 

c.  Cancer. 

1.  We  have  described  above,  under  the  name 
galacticele,  a  tumour  observed  during  suckling 
and  composed  of  milk.  But,  occasionally,  (he  sur- 
geon is  consulted  about  a  swelling  which,  at  first 
sight,  would  seem  to  have  no  reference  to  that 
function.  Nevertheless  the  milk,  or  all  that 
remains  of  that  secretion,  constitutes  its  entire 
bulk.  If  exact  enquiry  be  made,  the  patient 
states  that  a  tumour  has  existed,  unaccompanied 
by  pain,  from  the  period  of  the  last  weaning, 
perhaps  not  having  been  observed  until  the  gland 
ceased  to  secrete,  and  that  its  size  slowly  di- 
minished until  a  certain  period,  since  which  it 
has  remained  of  unvarying  bulk.  This  decrease 
is  due  to  the  absorption  of  the  serum  of  the  milk, 
and  the  solid  parts  remain.  The  cyst  should  be 
incised,  the  contents  removed,  and  the  wound 
allowed  to  heal  by  granulation. 

Cysts  containing  the  solid  parts  of  the  milk 
are  sometimes  associated  with  perfectly  new 
growths  of  the  glandular  type. 

2.  True  sero-cysts,  that  is  to  say,  a  collection 
of  serum  circumscribed  by  a  fibrous  membrane, 
are  frequently  met  with,  and  are  most  commonly 
associated  with  adenoid,  granulation,  and  can- 
cerous growths.  They  occur  in  the  breasts  of 
middle-aged  women.  The  fluid  which  these 
cysts  contain  is  sometimes  quite  clear,  and  of  a 
yellow  tint ;  at  others  it  is  tinged  with  blood- 
colouring  matter,  and  is  turbid.  It  always  con- 
tains some  constituent  coagulable  by  heat  and 
the  admixture  of  nitric  acid.  These  are  the 
exudation-cysts  of  the  mammary  gland.  After 
the  fluid  has  been  removed  with  a  trocar  and 
canula  the  cyst  soon  refills. 

3.  Other  cysts  containing  a  fluid  like  serum, 
until  its  composition  is  carefully  examined,  are 
developed  in  the  breast,  and  are  probably  asso- 
ciated immediately  with  the  secreting  part  of  the 
gland.  For  the  sake  of  identification  the  writer 
would  designate  them  mucous  cysts.  The  con- 
tained fluid  is  not  coagulable  by  either  heat  or 
acid.  Its  colour  is  brown,  more  or  less  in- 
clining to  a  greenish  hue  ;  it  is  opalescent,  of 
variable  specific  gravity — about  1020.  rather 
greasy  when  rubbed  between  the  fingers,  and 
exhibits  an  alkaline  reaction.  When  sufficient 
quantity  is  collected  in  a  test-tube  and  allowed 
to  cool,  in  a  few  hours  the  lowermost  stratum 
of  the  fluid  becomes  clearer  than  the  upper.  The 
uppermost  always  remains  opalescent.  If  a  little 
of  this  last  be  examined  with  a  microscope,  oil 
globules  are  seen,  together  with  the  bodies  called 
colostrum  cells.  The  greasy  nature  of  the  fluid 
can  be  detected  by  smearing  a  drop  of  it  on  a 
piece  of  glass. 

The  development  of  these  cysts  is  not  very 
common.  We  may  hero  remark  that  they  seem 
to  have  escaped  the  observation  of  surgeons,  as 
no  special  notice  of  them  occurs  in  the  most 
recent  monographs.  Yet  they  are  so  distinctly 
separated  from  all  the  other  cysts  which  are 
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lormed  in  the  breast,  in  respect  of  the  composi- 
tion of  their  fluid  contents,  their  progress,  and 
their  prognosis,  that  they  constitute  a  marked, 
distinct,  and  isolated  class.  We  meet  with 
them  in  the  breasts  of  single  women,  in  married 
but  sterile  females,  and  in  widows  between  forty 
and  fifty  years  of  age.  Usually  they  are  acci- 
dentally discovered  in  any  quarter  of  the  gland 
when  about  an  inch  in  diameter.  Their  shape 
is  globular  or  ovoid ;  to  the  touch  elasticity 
is  the  main  feature,  and  if  sufficiently  large 
and  superficial,  fluctuation  may  be  detected. 
In  some  instances  the  tips  of  the  fingers  may 
be  insinuated  into  a  sort  of  furrow  around 
them.  Pain  is  rarely  complained  of.  The 
treatment  consists  in  emptying  the  cyst  with  a 
trocar  and  canula.  After  this  the  fluid  does  not 
again  form.  These  cysts  usually  appear  singly 
and  in  one  breast  only,  but  the  writer  has  seen  a 
patient  in  whom  they  were  multiple  and  on  both 
sides. 

4.  Cysts  containing  blood — hcematomata,  are 
very  rarely  formed  in  the  breast,  except  in 
association  with  some  new-growth  from  which 
blood,  or  more  often  bloody  serum,  oozes. 

5.  True  entozoa-cysts  are  developed  in  the 
breast.  They  are  certainly  rare,  and  cannot  be 
distinguished  from  other  cysts  until  incised. 
Extirpation  by  excision  is  the  speediest  means 
of  effecting  a  cure. 

B.  Solid  Tumours. — We  have  next  to  de- 
scribe the  solid  tumours.  These  are  essentially 
new  growths  of  tissue  superadded  to  the  normal 
gland.  Generally,  therefore,  a  characteristic 
feature  of  the  existence  of  such  growths  is  an  in- 
creased bulk  of  the  affected  organ ;  another,  the 
firmness  or  resistance  to  pressure  with  the  fingers 
when  contrasted  with  the  group  of  tumours  be- 
fore described.  The  solid  tumours  have  long  been 
classed  in  regard  to  their  local  and  constitutional 
effects,  and  their  results  on  the  life  of  the  indi- 
vidual affected  with  them,  into  two  groups — the 
innocent  or  harmless ;  and  the  malignant  or  life- 
destroying. 

1.  Adenoma. — In  the  first  class  are  placed  those 
growths  more  or  less  closely  resembling  in  their 
tissues  those  composing  the  glandular  structure 
of  the  breast.  Various  terms  have  been  assigned 
to  these  tumours,  namely,  Chronic  mammary  tu- 
mours, Pancreatic  Sarcoma,  Tumeur  addnoide, 
Corps  fibreux,  Hypertrophic  partielle,  Mammary 
glandular  tumour,  Eibroma,  Adenocele.  Their 
composition  is  chiefly  fibre-tissue,  the  cseci  or 
acini  of  secreting  structures,  with  more  or  less 
distinctly  marked  traces  of  ducts,  being  inter- 
spersed throughout  the  mass.  The  elementary 
nucleated  colls  are  those  of  the  gland  and  fibre- 
tissues. 

Adenomata  are  developed  in  the  breasts  of 
young,  unmarried  women  from  the  age  of  puberty 
upwards  ;  rarely  after  thirty,  but  very  commonly 
before  that  age.  They  may  be  intraglandular, 
occupying  the  substance  or  body  of  the  gland, 
and  having  the  normal  gland-tissue  investing 
them.  In  other  instances  they  seem  to  be  at- 
tached by  a  kind  of  pediclo  either  to  its  surface 
or  margin.  In  every  instance  they  are  placed 
within  the  fascial  investment  of  the  organ. 
When  attached,  as  just  described,  their  remark- 
able mobility,  slight  lobulation  of  surface,  and 


firmness,  coupled  with  the  youth  of  the  patient, 
are  sufficient  indications  of  the  harmlessness 
of  their  nature.  Usually  they  occur  singly  and 
in  one  breast;  they  may  be  multiple  and  in 
both  breasts.  The  only  means  by  which  they 
can  be  removed  is  excision.  However  large  the 
tumour,  its  removal  should  be  always  attempted 
without  cutting  away  any  portion  of  the  normal 
breast.  In  most  cases  this  can  be  done,  especially 
if  the  patient  be  youthful  and  the  growth  of 
medium  size,  even  should  it  be  developed  in  the 
body  of  the  gland  and  extend  through  it  to  the 
pectoral  muscle.  After  thirty-five  years  of  age 
it  is  expedient  to  remove  the  breast  as  welL 
Want  of  space  precludes  a  lengthened  histo- 
logical description  of  these  growths.  It  must 
suffice  to  state  that  a  section  shows  a  solid,  uni- 
form surface,  divided  into  lobes  and  lobules  by 
fibrous  septa,  sometimes  slightly  broken  up  by 
fissures  or  clefts  in  which  there  appears  a  little 
clear  tenacious  fluid.  The  growth  is  often  very 
succulent,  at  other  times  only  moist ;  its  hue  may 
be  greyish,  yellow  or  almost  white.  Its  vas- 
cularity is  scarcely  perceptible.  The  prognosis  of 
these  cases  is  invariably  favourable.  In  many 
instances  excision  is  not  necessary,  and  the 
surgeon  must  be  guided  in  recommending  an 
operation  by  the  exigencies  of  the  case  specially 
under  observation. 

2.  Fatty  tumour. — Lipomata  or  masses  of 
adipose  tissue  are  developed  in  the  breast,  or 
rather  in  relation  with  it,  to  speak  with  accuracy. 
They  are  characterised  by  the  usual  indications, 
and  require  no  special  mention. 

3.  Ncbvus. — It  may  be  questioned  whether 
naevus,  or  a  growth  of  true  trabecular  vascular 
fibre-tissue,  is  ever  developed  in  the  substance  of 
the  breast,  that  is  to  say,  in  the  gland-tissue. 
The  integument  around  the  mammilla  may  cer- 
tainly be  so  affected  in  early  life  before  the  de- 
velopment of  the  gland,  and  a  subcutaneous  nsevus 
may  exist  at  the  site  of  the  future  organ ;  but  to 
describe  such  a  growth,  in  a  girl  of  six  years  old, 
as  a  recent  writer  has  done,  as  an  example  in 
which  the  whole  organ  was  like  a  sponge  and  as 
large  as  half  an  orange,  must  be  regarded  as  an 
error  in  pathology. 

4.  Fibro-plastic. — Under  the  term  'fibro- 
plastic' we  include  a  group  of  new-growths 
composed  of  elementary  nucleated  cells  of  a  fusi- 
form or  oval  shape,  disposed  in  a  stroma  of  more 
or  less  fibre-tissue.  They  are  developed  in 
women  of  middle  age,  increase  rapidly,  and  after 
excision  are  liable  to  grow  again. 

5.  Colloid. — Colloid  growths  are  very  rarely 
met  with  in  the  breast.  They  appear  in  middle 
life,  and  are  not  distinguishable  from  other  solid 
tumours  until  after  excision. 

6.  Carcinoma. — Carcinoma,  commonly  called 
cancer,  is  developed  in  the  breast  in  two  distinct 
forms.  The  first,  and  most  common,  is  that 
variety  which  is  due  to  infiltration  of  the  normal 
tissues  of  the  gland  by  the  elementary  cells  of 
cancer.  It  constitutes  the  scirrlious  variety, 
the  carcinoma  fibrosum  of  the  present  day.  The 
second  is  that  kind  which  is  produced  by  the 
development  of  a  mass  of  true  cancer-growth, 
and  is  termed  tuberous,  often  medullary.  Both 
varieties  are  met  with  in  women  after  forty 
years  of  age,  but  the  first  much  the  most  fre- 


1/2  BREAST,  DI 

quently.  Previously  to  that  nge  the  disease  is 
rare ;  from  forty  to  fifty  it  is  most  commonly 
seen ;  and  it  becomes  relatively  less  frequent  as 
age  advances.  A  larger  number  of  married 
women  are  affected  by  it  than  singlo,  and  prolific 
women  who  have  suckled  their  children  are  quite 
as  prone  to  the  disease  as  the  sterile  or  those 
who  have  not  suckled. 

Symptoms. —  Scirrhous  cancer  commences  in 
any  region  of  the  mammary  gland,  although  most 
frequently  perhaps  in  the  axillary  segment.  A 
small,  firm  nodule  is  usually  accidentally  dis- 
covered, without  the  attention  of  the  patient 
having  been  attracted  to  it  by  pain.  Rarely, 
the  -whole  organ  is  simultaneously  infiltrated, 
but  most  frequently  one  lobe  only  is  affected. 
The  infiltration  is  often  central  in  the  body 
of  the  gland,  especially  when  the  organ  is 
atrophied,  and  the  reverse  occurs  when  the  ex- 
treme edge  of  a  lobe  is  affected  at  its  periphery. 
The  infiltration  may  steadily  increase  until  the 
whole  breast  forms  a  rigid,  solid  mass,  but  most 
frequently  the  larger  part  of  the  organ  remains 
unaffected.  The  disease  gives  rise  by  its  con- 
traction to  much  deformity  of  the  region,  to 
dimpling,  corrugation,  and  irregularities  of  the 
otherwise  rotund  integumental  surface.  The 
nipple,  just  in  proportion  to  the  effect  of  the 
growth  upon  the  ducts,  becomes  retracted  or 
drawn  towards  the  tumour.  Such  are  the  ordi- 
nary objective  sigus  of  infiltrating  cancer  in  its 
early  stage.  The  progress  made  by  the  disease 
is  subject  to  very  remarkable  variations  in  differ- 
ent individuals,  and  the  stage  above  described 
may  be  long  delayed.  In  some  cases  many 
months  or  even  years  may  elapse  before  the 
growth  assumes  any  grave  importance.  Sooner 
or  later,  however,  the  integument  over  the 
growth  becomes  adherent  to  it,  infiltrated,  and 
red,  and  advances  towards  ulceration.  An  ulcer 
now  forms,  the  edges  of  which  are  everted,  ragged, 
and  attached  to  the  growth  beneath.  A  hole 
extending  into  the  tumour  becomes  deeper  and 
deeper ;  ichorous  discharges,  more  or  less  profuse, 
continue  without  much  pain  ;  and  the  patient 
becomes  at  last  worn-out,  or  succumbs  to  the 
ravages  of  a  cancerous  growth  in  a  vital  organ. 

The  tuberous  variety  commences  in  a  small 
circumscribed,  globular  nodule  in  the  body  of 
the  gland ;  grows  rapidly ;  separates  the  lobes  of 
the  organ;  extends  equally  in  all  directions;  and 
becomes  adherent  to  the  skin,  which  commonly 
sloughs  and  allows  of  a  protruding,  fungating 
mass. 

In  both  varieties  the  axillary  lymphatic 
glands  sooner  or  later  become  involved  in  the 
disease,  which  may  also  spread  to  those  in  the 
neck  and  within  the  thorax. 

Treatment. — Local  applications  exert  little 
if  any  influence  on  the  growth  of  cancer,  but 
certainly  those  which  reduce  the  local  tempera- 
ture are  the  best.  The  vital  powers  of  the  patient 
Bhould  be  supported  as  much  as  possible  by  hy- 
gienic measures,  and  especially  by  ferruginous 
tonics.  Tho  removal  of  the  primary  growth 
before  the  contamination  of  the  lymphatic  system 
is  of  great  importance,  but  whether  by  excision 
with  a  scalpel,  or  by  means  of  escharotics,  space 
will  not  admit  of  discussing.  The  writer  inclines 
to  the  first  method  in  the  majority  of  cases. 


5EASES  OF. 

C.  Mixed  Tumours. — To  the  group  of  mixed 
tumours  belong : — 1  Those  composed  of  cysts, 
intracystic  growths,  and  solid  interspersed 
massesof  new  tissue.  2.  Granulation  cysts — cysts 
with  growths  attached  to  their  walls,  the  elemen- 
tary tissues  of  which  resemble  those  of  ordinary 
granulation-growths — whence  the  term  applied 
to  them.  3.  Cysts,  so-called,  often  formed  upon 
the  surface  of  cancers,  in  conseque  nce  of  the  slow 
exudation  of  serum  from  the  growth  itself. 

1.  Tumours  of  the  first  class  belong  patholo- 
gically to  the  group  of  adenoid  formations,  and 
although  they  differ  so  remarkably  in  their  ex- 
ternal objective  appearances,  they  are,  when  un- 
alloyed with  other  growths,  perfectly  harmless. 
The  sero-cystic  disease  of  Brodie,  and  the  pro- 
liferous cysts  of  Paget  belong  to  this  class. 

2.  The  granulation-cystic  growths  constitute 
a  class  of  themselves.  It  is  only  of  late  ye.ars  that 
attention  has  been  attracted  to  them.  They  are 
rarely  met  with,  and  when  pure  are  unattended 
by  untoward  circumstances. 

3.  To  the  third  class  belongs  a  group  of  cases 
thoroughly  cancerous  in  their  nature,  and  differing 
only  from  the  ordinary  forms  of  that  disease  by 
the  accidental  formation  of  cysts.  See  Tumours. 

III.  Diseases  of  the  Male  Breast. — The 
male  has  sometimes  a  well -developed  mammary 
gland,  and  the  part  is  subject  to  the  same  dis- 
eases as  the  female.  But  the  simple  enlarge- 
ment of  the  organ  is  harmless,  and  should  not 
be  interfered  with.  At  the  age  of  puberty  the 
mammary  region  often  becomes  painful,  owing  in 
part  to  the  pressure  of  the  dress  upon  the  mam- 
milla and  the  rudimentary  organ.  Inflammation 
followed  by  suppuration  has  been  observed  at 
this  time. 

TV.  Diseases  of  tlie  Nipple. — A  defective 
formation  of  the  nipple  is  of  grave  importance, 
and  when  it  exists  measures  should  be  adopted 
to  assist  its  elongation.  This  is  to  be  done  by 
using  an  exhausting  glass,  such  as  those  em- 
ployed to  empty  the  gland  of  milk. 

Inflammation  and  its  effects  produce  much 
suffering,  and  at  the  period  of  suckling  frequently 
excite  deep-seated  mischief.  The  small  ulcers, 
called  '  cracks,'  '  chaps,'  &c,  which  form  between 
the  rugae  on  the  apex  and  sides  of  the  nipple,  may 
be  cured  with  an  application  of  water-dressing,  or 
by  powdering  the  part  with  carbonate  of  mag- 
nesia or  oxide  of  zinc,  far  moro  readily  than  with 
ointments. 

Pendulous  cutaneous  growths  occur  on  the 
nipple,  and  should  be  excised. 

Cystic  follicular  tumours  are  sometimes  seen 
within  the  zone  of  the  areola.  See  Nipple,  Dis* 
eases  of.  John  Birkett. 

BREATH,  The.— The  expired  air,  or  what 
is  familiarly  termed  the  breath,  is  important  both 
from  an  serological  and  a  clinical  point  of  view, 
and  the  object  of  the  present  article  is  to  present 
a  brief  summary  of  the  main  facts  relating  to 
this  subject,  with  which,  for  practical  purposes, 
it  is  necessary  to  be  acquainted. 

1 .  The  eetiological  relations  of  the  breath  will 
be  moro  appropriately  discussed  under  the  gene- 
ral subject  of  aetiology  (sec  Disease,  Causes  of), 
but  a  few  of  the  more  striking  examples  of  the 
manner  in  which  it  affects  tho  health  may  ha 
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given  here.  It  is  well  known  that  the  expired 
air,  if  re-breathed  by  the  same  individual  with- 
out having  been  purified  by  a  proper  admixture 
with  atmospheric  air,  will  produce  serious  effects 
upon  the  economy,  and  will  ultimately  lead  to 
death  by  asphyxia.  Again,  the  breath  of  a  number 
of  persons  collected  together  in  an  ill-ventilated 
place  may  prove  injurious  to  such  individuals  ; 
the  impure  atmosphere  thus  generated  tends  to 
lower  the  general  health,  to  retard  the  develop- 
ment of  the  young,  to  increase  the  virulence  of 
infectious  diseases,  and  to  predispose  to  pul- 
monary affections.  Indeed,  some  writers  regard 
re-breathed  air  as  one  of  the  most  prominent 
causes  of  pulmonary  phthisis.  "Further,  un- 
doubtedly the  expired  air  is  a  most  important 
channel  by  which  the  poison  of  different  infective 
diseases — for  example,  thatof  measles,  scarlatina, 
or  diphtheria — is  conveyed  from  one  individual 
to  another.  It  has  been  affirmed  that  phthisis 
can  be  transmitted  directly  in  this  manner,  but 
adequate  proof  of  this  statement  is  entirely 
wanting. 

2.  In  a  clinical  point  of  view,  the  expired  air 
may  afford  useful  information  in  diagnosis ;  or 
it  may  present  characters  giving  important  indi- 
cations for  prognosis  and  treatment.  It  might 
be  requisite  in  different  cases  to  submit  the 
breath  to  a  more  or  less  complete  examination, 
and  the  following  outline  will  serve  to  suggest 
the  particulars  to  which  attention  should  be 
directed  in  this  examiBation,  and  to  point  out 
the  practical  uses  which  it  may  serve. 

a.  The  breath  has  been  made  use  of  to  distin- 
guish between  real  and  apparent  death.  For 
this  purpose  a  delicate  feather  or  a  light  is  held 
before  the  mouth  or  nostrils,  and  it  is  noted 
whether  either  of  these  is  disturbed ;  or  a  cold 
mirror  is  placed  before  the  mouth,  when,  if 
breathing  is  going  on,  its  surface  will  be  clouded 
by  the  moisture  condensed  upon  it.  These  tests 
are,  however,  not  considered  very  reliable. 

b.  The  temperature  of  the  expired  air  may 
be  important  to  notice.  In  some  conditions 
it  becomes  exceedingly  cold,  and  this  may  be 
readily  perceptible  to  the  hand,  the  breath 
having  a  chill  feel,  or  it  may  be  visible  in  con- 
sequence of  the  moisture  in  the  expired  air  being 
condensed,  even  when  the  surrounding  atmo- 
sphere is  warm.  This  phenomenon  is  observed, 
for  instance,  in  the  collapse-stage  of  cholera. 
On  the  other  hand,  the  temperature  of  the  breath 
may  be  raised  more  or  less,  as  in  febrile  diseases. 

c.  Chemical  examination  of  the  breath  may 
prove  of  service,  and  it  is  probable  that  this 
might  afford  useful  information,  if  it  were  re- 
sorted to  more  frequently  than  is  the  custom  at 
present.  In  the  first  place  this  examination  may 
be  employed  to  determine  the  proportion  of  car- 
bonic acid  present.  In  certain  affections,  as 
during  an  attack  of  asthma,  or  in  cases  of  exten- 
sive bronchitis,  the  amount  of  carbonic  acid  in  the 
expired  air  is  more  or  less  increased  ;  in  others, 
such  as  in  the  collapse-stage  of  cholera,  this 
ingredient  may  be  very  deficient.  Again,  chemi- 
cal examination  of  the  breath  may  reveal  the 
presence  of  a  poison  in  the  system,  introduced 
from  without,  for  example,  hydrocyanic  acid.  It 
has  also  been  employed  to  show  the  existence  of 
deleterious  products  generated  within  the  body, 
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especially  in  cases  of  renal  disease.  It  is 
affirmed  that  ammonia  may  be  detected  in  the 
breath  in  some  cases  of  this  kind,  by  holding  a 
glass  rod  dipped  in  hydrochloric  acid  before  the 
mouth,  the  ammonia  being  a  product  of  the  de- 
composition of  urea. 

d.  Microscopic  examination  of  the  expired  air 
has  been  attempted,  but  at  present  no  results 
of  practical  value  have  been  obtained. 

e.  The  odour  of  the  breath  is  the  most  impor- 
tant character  demanding  attention  in  a  prac- 
tical point  of  view.  It  is  easily  recognised,  and 
the  practitioner  should  always  be  on  the  alert 
to  notice  the  smell  of  the  breath  of  a  patient,  as 
this  often  affords  material  aid  in  diagnosis,  and 
may  even  reveal  certain  morbid  conditions  which 
otherwise  are  liable  to  be  entirely  overlooked. 
Besides,  patients  not  uncommonly  seek  advice 
on  account  of  '  foulness  of  breath,'  as  a  symptom 
for  which  they  require  special  treatment.  The 
following  summary  will  indicate  the  principal 
circumstances  under  which  this  clinical  phenome- 
non may  prove  of  service  in  diagnosis,  and  in 
the  course  of  the  remarks  it  will  be  pointed  out 
in  what  conditions  the  breath  is  particularly 
offensive.  At  the  outset  it  must  be  observed 
that  in  some  individuals  the  breath  seems  to 
have  naturally  a  more  or  less  disagreeable  odour, 
which  cannot  be  referred  to  any  particular 
cause,  and  this  amounts  occasionally  to  extreme 
foulness.  In  females  this  may  only  be  noticed 
at  certain  periods,  and  in  some  instances  it 
seems  to  pass  off  in  course  of  time.  Again,  it 
must  be  borne  in  mind  that  the  breath  is  fre- 
quently unpleasant,  either  temporarily  or  con 
stantly,  from  persons  eating  certain  articles  of 
food,  or  indulging  in  certain  habits,  such  as 
excessive  smoking,  chewing  tobacco,  &c. 

(i.)  The  odour  of  the  expired  air  may  aid  in  re- 
cognising poisons  in  the  system.  The  smell  of 
prussic  acid  or  laudanum,  for  instance,  may  be 
revealed  when  either  of  these  is  present  in  the 
stomach.  Alcohol,  however,  chiefly  demands  at- 
tention in  this  relationship.  In  cases  of  acute  al- 
coholic poisoning,  the  odour  of  the  alcohol  or  of 
its  products  is  at  once  apparent ;  and  in  persons 
who  are  found  in  a  state  of  unconsciousness,  the 
cause  of  which  is  not  known,  the  smell  of  the 
breath  is  made  use  of  as  one  of  the  diagnostic 
signs  of  drunkenness,  though  it  must  be  taken 
with  great  caution.  It  is  in  the  chronic  forms 
of  alcoholism  that  the  breath  gives  the  most  valu 
able  information.  In  very  marked  cases  of  chronic 
alcoholism  it  has  an  intensely  foul  odour,  which 
is  quite  characteristic;  but  it  gives  extremely 
important  indications  in  less  confirmed  cases, 
where  the  other  symptoms  of  alcoholism  are  not  so 
apparent;  and  especially  does  it  enable  us  to  de- 
tect dram-drinkers,  and  to  explain  the  symptoms 
of  which  they  so  frequently  complain.  These  per- 
sons, if  their  habits  are  inquired  into,  generally 
give  themselves  an  excellent  character  for  tem- 
perance, and  seem  entirely  to  forget  that  those 
with  whom  they  come  into  contact  are  endowed 
with  organs  of  smell.  Again,  the  breath  may 
reveal  the  presence  of  certain  metallic  poisons  in 
the  system,  of  which  mercury  is  the  most  impor- 
tant example,  but  lead  may  also  affect  its  odour. 
The  expired  air  is  said  to  present  the  odour  of 
ammonia  in  exceptional  instances  of  uraemia, 
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due  to  the  exhalation  of  carbonate  of  ammonia 
derived  from  the  decomposition  of  urea. 

_  (ii.)  The  broath  has  a  peculiar,  or  more  or  less 
disagroeablo  odour,  in  connoxion  with  several 
diseases.  That  which  is  associated  with  the 
febrile  condition  is  well  known.  In  various  dis- 
orders of  the  digestive  organs  the  breath  is  often 
very  offensive,  but  it  is  not  practicable  to  refer 
any  particular  odour  to  particular  diseases  of 
aither  of  those  organs ;  it  may,  however,  beafflrmed 
that  an  unpleasant  smell  is  frequently  associated 
tvith  habitual  constipation.  In  cases  of  stercora- 
ceous  vomiting  the  breath  may  havea  faecal  odour. 
In  this  relation  it  may  be  mentioned  that  in 
some  cases  of  phthisis  the  writor  has  noticed  a 
sickly  smell  of  the  breath  which  is  quite  charac- 
teristic, and  which  seems  to  depend  upon  the 
state  of  the  stomach.  In  cases  of  cerebral 
diseases  also,  the  breath  often  becomes  exceed- 
ingly offensive,  on  account  of  the  condition  of 
the  alimentary  canal.  Local  morbid  conditions 
about  the  mouth,  throat,  or  nasal  cavities  con- 
stitute a  most  important  class  of  affections  which 
influence  the  odour  of  the  breath  ;  in  many  cases 
it  becomes  extremely  foul,  and  may  be  quite 
peculiar  in  its  characters.  Among  these  condi- 
tions should  be  specially  mentioned  want  of  clean- 
liness of  the  mouth  and  teeth;  decayed  teeth  ;  dis- 
eased bone  in  the  mouth  or  nose ;  ulceration  or 
gangrene  about  the  mouth,  especially  cancrum 
oris,  and  gangrenous  ulceration  along  the  gums ; 
suppuration,  ulceration,  or  gangrene  in  the 
throat,  either  of  local  origin,  or  associated  with 
syphilis,  scarlatina,  diphtheria,  &c. ;  ulceration 
of  the  nasal  mucous  membrane,  and  chronic 
oza}na ;  and  malignant  disease.  The  smell  of 
the  breath  is  of  special  value  in  drawing  atten- 
tion to  some  of  these  conditions,  for  they  may 
exist  without  giving  rise  to  any  local  symptoms 
whatever,  and  the  patient  may  be  quite  uncon- 
scious that  there  is  anything  wrong.  Several 
striking  illustrations  of  this  statement  have  come 
under  the  writer's  observation.  Again,  certain 
conditions  of  the  respiratory  organs  are  liable 
to  affect  the  odour  of  the  expired  air,  and  may 
render  it  unbearably  fetid.  Among  these  may 
be  mentioned  sloughing  ulceration  about  the 
larynx,  pulmonary  gangrene  in  any  form,  and 
the  decomposition  of  rotained  morbid  products  in 
dilated  bronchial  tubes  or  in  certain  cavities. 
Here,  again,  the  smell  of  the  expired  air  may 
reveal  what  otherwise  is  liable  to  be  entirely 
overlooked,  and  especially  when  the  patient 
coughs,  so  as  to  expel  some  of  the  retained  air 
out  of  the  lungs.  Lastly,  the  breath  may  have 
a  peculiar  odour  in  some  special  diseases,  such 
as  pyaemia  and  diabetes. 

Treatmknt. — It  is  only  intended  here  to  offer 
a  fow  remarks  as  to  the  treatment  of  foulness  of 
breath.  The  first  great  indication  is,  of  course, 
to  seek  out  the  cause  of  this  symptom,  and 
endeavour  to  remove  or  remedy  this,  by  which  in 
a  largo  proportion  of  cases  a  cure  may  bo  readily 
effected.  The  habits  should  be  duly  regulated; 
the  moutli  and  teeth  properly  cleansed  ;  the  ali- 
mentary canal  maintained  in  good  orde?  and 
any  special  affoction  requiring  treatment  attended 
to.  Whon  unpleasant  breath  depends  on  the 
stomach,  it  may  often  be  improved  by  taking 
charcoal  powder  or  biscuits,  at  the  same  time 
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remedies  being  employed  suitable  for  the  parti- 
cular affoction  present,  and  calculated  to  promote 
the  functions  of  the  alimentary  canal,  the  bowels 
being  also  kept  freely  open.  When  the  bad 
smell  depends  on  local  causes,  it  may  be  dimi- 
nished by  the  use  of  antiseptic  mouth-washes 
and  gargles,  such  as  solution  of  Condy's  fluid, 
carbolic  acid  or  creasote.  Antiseptic  inhalati  mf 
aro  indicated  when  the  respiratory  organs  are 
accountable  for  fetor  of  breath. 

Fbedbhick  T.  Rohkrts. 

BREATHING,  Disorders  of.  SeeKKSPik* 
tion,  Disorders  of. 

BBIGHT'S  DISEA8E. — The  term  Bright'* 
Disease  is  now  universally  recognised  as  generic, 
and  as  including  at  least  three  different  dis- 
eases of  the  kidney.  Each  of  these  maladies  in- 
volves chiefly  one  of  the  individual  structural  ele- 
ments of  the  organ,  and  only  secondarily  affects 
the  others.  There  is  thus  a  disease  originating  re 
spectively  in  the  uriniferous  tubules,  in  the  blood- 
vessels and  particularly  in  the  Malpighian  tufts, 
and  in  the  fibrous  stroma.  That  which  originates 
in  the  tubules  is  always  inflammatory  in  its  cha- 
racter, although  the  inflammation  may  be  acute 
or  chronic  ;  that  which  commences  in  the  vessels 
consists  in  a  peculiar  degenerative  change,  the 
so-called  waxy,  lardaceous,  albuminoid,  or  amy- 
loid degeneration ;  that  which  is  proper  to  the 
stroma  is  an  extremely  chronic  process,  supposed 
by  many  to  be  inflammatory,  but  as  it  appears 
to  others,  rather  of  an  hypertrophic  character. 
In  the  following  article  are  described  : 

I.  The  inflammatory  affection,  affecting  the 
tubules,  or  the  stroma,  or  both. 

II.  The  waxy  or  amyloid  affection,  originating 
in  the  vessels. 

III.  The  cirrhotic  or  gouty  affection,  originat- 
'  ing  in  the  fibrous  stroma. 

Definitions. — L  Inflammatory  Brighfs  dis- 
ease is  an  acute  or  chronic  affection  of  the 
kidneys ;  caused  by  exposure  to  cold,  and  by 
scarlatinal  and  other  blood-poisons  ;  consisting 
in  inflammation  of  the  elements,  passing  through 
various  stages  of  transformation,  viz.  inflam- 
matory enlargement,  fatty  degeneration,  and 
atrophy;  characterised  in  the  earlier  stages  by  di- 
minution of  urine,  albuminuria,  frequently  haema- 
turia,  tube-casts,  and  dropsy ;  in  the  later  stages 
by  the  same  symptoms,  in  a  more  or  less  marked 
degree,  with  secondary  changes  in  the  heart, 
blood-vessels,  and  other  organs  ;  terminating  fre- 
quently in  recovery  in  the  early  stage,  rarely  in 
the  lal  er,  often  in  death  by  dropsy,  uraemia,  01 
intercurrent  affections. 

II.  Waxy  Brighfs  disease  is  a  chronic  affec- 
tion of  the  kidney,  caused  by  phthisis,  syphilis, 
caries,  suppuration,  and  other  exhausting  condi- 
tions ;  consisting  in  waxy  or  amyloid  degenera- 
tion of  the  Malpighian  bodies,  small  arteries, 
and  somotimos  the  basement  membrano,  with,  in 
many  cases,  transudation  into  tho  tubules  ;  pass- 
ing through  various  stages  of  transformation, 
viz.  simpledogeneration,  enlargement  from  trans- 
udation, and  atrophy ;  characterised  by  a  large 
flow  of  albuminous  urine  of  low  specific  gravity, 
and  absence  of  dropsy ;  often  attended  by  evidences 
of  waxy  disease  of  other  organs,  particularly  the 
liver,  spleen,  and  intestinal  canal ;  resulting  pro 
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bably  in  some  cases  in  recovery,  usually  in  death 
by  exhaustion,  urajmia,  or  coexisting  affections 
of  the  kidneys  and  other  organs. 

III.  Cirrhotic  Bright's  disease  is  a  chronic 
affoction  of  the  kidney,  caused  generally  by  the 
abuse  of  alcohol,  sometimes  by  the  poison  of 
gout,  occasionally  by  plumbism,  and  by  unknown 
conditions ;  consisting  in  increase  of  the  fibrotis 
stroma,  with  thickening  of  the  capsule,  and  ulti- 
mate atrophy  of  the  organ  ;  characterised  by  a 
very  insidious  commencement,  by  tne  absence  of 
the  early  symptoms  of  either  of  the  other  forms, 
by  albuminuria,  at  first  slight,  but  possibly 
absent,  and  by  the  ultimate  appearance  of  en- 
largement of  the  heart,  polyuria,  albuminuric 
retinitis,  oedema  of  the  lungs,  and  uraemia ;  re- 
sulting ultimately  in  death  from  uraemia,  oedema 
of  the  lungs,  or  other  intercurrent  affections. 

JEtiology. — I.  Of  the  inflammatory  form. 
Cold  is  the  commonest  cause  in  the  adult.  It 
acts  especially  on  those  who  have  been  exposed 
to  its  influence  whilst  perspiring.  It  frequently 
contributes  towards  the  production  of  the  disease 
in  persons  otherwise   predisposed.  Various 


blood-diseases,  while  they  induce  temporary 
albuminuria  along  with  their  more  ordinary 
symptoms,  have  renal  inflammation  as  a  common 
sequela.  Among  these  scarlatina  occupies  the 
first  place,  diphtheria  stands  next  in  order,  fol- 
lowed by  erysipleas,  measles,  pyaemia,  typhus, 
ague,  acute  rheumatism,  and  pneumonia.  Many 
of  these  maladies  being  most  common  in  child- 
hood, it  follows  that  in  the  earlier  years  of  life 
they  are  the  chief  causes  of  inflammatory 
Bright's  disease.  Pregnancy,  heart-disease,  gout, 
and  malaria  contribute  towards  its  production  in 
some  cases  ;  and  the  undue  use  of  canfcharides, 
turpentine,  or  alcohol  may  also  be  reckoned  as 
causes. 

II.  Of  the  waxy  form.  Constitutional  syph;- 
lis,  phthisis,  prolonged  suppuration,  caries  or 
necrosis  of  bone,  and  other  exhausting  diseases, 
such  as  cancer  and  chronic  rheumatism,  induce 
this  degeneration.  There  is  at  present  no  satis- 
factory evidence  as  to  the  precise  connexion 
between  these  influences  and  the  morbid  pro- 
cess. 

III.  Of  the  cirrhotic  form.  The  commonest 
cause  is  the  abuse  of  alcohol,  particularly  in  the 
form  of  ardent  spirits.  After  this,  though  at  a 
long  interval,  rank  gout  and  lead-poisoning. 
Congestion  from  cardiac  disease  is  also  by  many 
authorities,  but  erroneously,  held  to  be  a  cause. 
(See  Kidneys,  Congestion  of.)  As  experience 
shows  that  the  disease  is  often  met  with  in 
people  who  have  neither  indulged  in  alcohol, 
been  exposed  to  lead,  nor  suffered  from  gout, 
it  is  obvious  that  other  efficient  though  yet  un- 
discovered causes  must  exist. 

Anatomical  Characters.  —  I.  Of  the  inflam- 
matory form.  When  a  case  of  this  kind  is  pro- 
longed, the  renal  disease  passes  through  soveral 
conditions,  which,  for  convenience  of  description, 
may  be  divided  into  three  stages,  (a)  Stage  of 
active  inflammation.  In  this  stage  the  kidney  is 
enlarged  ;  its  capsule  strips  off  readily;  its  sur- 
face appears  moro  or  less  red,  sometimes  of  a 
deep  purple  colour ;  and  occasionally  extrava- 
sations of  blood  aro  present  in  its  substance. 
On  section  the  cortical  substauco  is  found  to  be 
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relatively  increased  in  bulk.  Its  vessels,  as  well 
as  those  of  the  cones,  are  congested.  The  struc- 
ture appears  somewhat  coarser  than  natural, 
while  the  convoluted  tubules  often  present  a 
swollen  opaque   appearance,  and  occasionally 
contain  blood.    On  microscopic  examination  the 
congestion  of  the  vessels  becomes  very  apparent, 
and  the  tubules  are  found  to  be   dark  and 
opaque,  their  lumen  being  frequently  occluded. 
The  individual  epithelial  cells  are  granular,  and  in 
a  state  of  cloudy  swelling.  In  some  cases  almost 
all  the  tubules  appear  affected,  in  others  com- 
paratively few.    The  enlargement  of  the  organ 
is  in  part  due  to  congestion,  in  part  to  exudation 
into  the  tubules.    As  the  exudation  increases 
the  congestion  becomes  less  marked,  so  that  in 
the  la^er  period  of  this  stage  the  kidney  appears 
paler  and  more  opaque.    Unless  recovery  or 
death  takes  place,  this  condition  passes  into  (b) 
The  second  stage,  that  of  fatty  transformation. 
In  this  stage  the  organ  is  still  enlarged.  Its 
capsule  strips  off  readily ;  the  surface  often 
presents  stellate  veins,  and  its  colour  is  mottled. 
At  this  time  extravasations  are  very  rarely 
observed,  but  there   are  alternating  patches 
of  yellowish  opaque  sebaceous-looking  material, 
mingled  with  more   natural   structure.  On 
section  the  cortical  substance  is  seen  to  be 
relatively  increased.     There  is  no  congestion 
of  the  vessels,   and  the  Malpighian  bodies 
are  not  prominent.    The  convoluted  tubules 
are  in  many  parts  occupied  by  the  sebum-like 
material,  and  sometimes  the  straight  tubules 
present  the  same  appearance.    On  microscopic 
examination  the  tubules  alone  are  found  affected. 
Many  of  them  present  under  low  powers  a  black 
appearance,  due  to  fatty  degeneration  of  the  con- 
tents of  the  tubules.  It  is  in  the  cells  alone  that 
this  change  occurs,  and  not,  so  far  as  the  writer 
has  seen,  in  the  free  exudation  which  binds  the 
cells  together.  Many  of  the  tubules  are  completely 
blocked  up  by  this  material ;  and  sometimes  in 
making  the  section  there  is  such  an  amount  of 
oil  set  free,  that  it  permeates  the  whole  struc- 
ture of  the  organ,  and  is  liable  to  produce  the 
impression  that  the  fatty  degeneration  is  uni- 
versal.   This  condition  may  be  developed  within 
a  week  or  two  of  the  commencement  of  the 
inflammation,  and  it  may  continue  for  years. 
During  the  whole  course  of  the  second  stage 
it  must  be  understood  that  inflammatory  action 
is  going  on,  although  much  less  acutely  than 
at  first,  and  less  widely  diffused.    The  disease 
is  sometimes  recovered  from,  and  if  the  patient 
survive  long  enough  it  passes  into  (c)  The  third 
stage,  that  of  atrophy.   The  organ  is  then  reduced 
to  or  even  below  the  natural  size.    Its  capsule - 
strips  off  with  little  difficulty,  and  without  tear- 
ing the  surface     The  surface  is   uneven ;  it 
rarely  appears  coarsely  granular,  as  in  the  cir- 
rhotic form,  but  rather  presents  a  series  of  de- 
pressions, which  give  it  an  uneven  or  finely 
granular  character.    Its  colour  is  very  similar 
to  that  describod  as  occurring  in  the  second 
stage,  but  there  is  less  of  the  sebaceous-looking 
material.    On  soction  the  cortical  substance  is 
found  relatively  diminished.    The  Malpighian 
bodies  are  not  prominent.    The  tissue  feels  more 
dense  ;  and  many  of  the  tubules  aro  occupied  by 
sebaceous-looking  material.    The  blood-vessels. 
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and  particularly  the  small  arteries,  are  sclerosed ; 
tho  intima  and  the  adventitia  are  frequently, 
the  middle  coat  almost  invariably,  thickened. 
The  fibrous  stroma  is  relatively  incroased,  espe- 
cially towards  the  surface  of  the  organ,  and  the 
tubules  may  be  traced  in  different  stages  of 
atrophy.  On  close  inspection  that  atrophy  is 
found  to  result  not  from  pressure  of  the  fibrous 
stroma,  but  from  molecular  absorption  of  the 
contents  of  the  tubules.  Besides  the  typical  form 
of  the  inflammatory  affection  just  described, 
notice  should  be  taken  of  other  varieties,  such  as 
the  glomerulonephritis  of  Klebs,  in  which  the 
glomeruli  are  especially  affected.  The  ana- 
tomical changes  met  with  in  other  organs  are 
described  along  with  the  complications. 

II.  Of  the  waxy  or  amyloid form.   This  chronic 
morbid  process  may  also,  for  convenience  of 
description,  be  divided  into  three  stages.  Of  these 
the  first  is,  (a)  The  stage  of  degeneration  proper, 
in  which  the  organ  presents  an  almost  normal 
appearance.    The  size  is  natural ;  the  capsule 
strips  off  readily ;  and  the  colour  is  not  altered. 
On  section  all  appears  normal,  excepting  that  the 
Malpighian  tufts,  "without  being  congested,  are 
prominent,  and  in  certain  lights  may  be  seen 
even  by  the  naked  eye  to  present  dim  translu- 
cency  characteristic  of  waxy  degeneration.  On 
applying  a  little  aqueous  solution  of  iodine,  the 
Malpighian  tufts  and  the  small  arteries  assume 
a  peculiar  mahogany  hue.   On  examination  with 
the  microscope,  the  stroma  and  tubules  are  found 
to   be  healthy,  the  vascular  structures  being 
alone  affected.    The  affection  is  often  first  seen 
and  is  most  distinct  in  the  middle  coat  of  the 
arteries,  the  swollen  transverse  fibres  taking 
on  the  colour,  and  producing  what  has  been 
described    as    the    ipecacuanha-root  appear 
ance.    How  long  this  condition  may  last  without 
the  tubules  becoming  affected  it  is  impossible 
at  present  to  say,  for  it  has  only  been  met  with 
in  patients  who  had  died  of  one  or  other  of  the  ' 
causal  complications  while  the  renal  malady  was 
still  in  an  early  stage.  Sooner  or  later  it  passes, 
however  into  the  condition  most  commonly  met 
■with,  (b)  the  second  stage,  that  of  degeneration 
with  secondary  changes  in  the  tubules.     In  this 
condition  the  organ  is  enlarged.     Its  capsule 
strips  off  readily,  the  surface  is  smooth  and  pale, 
presenting,  in  pure  examples,  little  or  no  mot- 
tling.   On  section  the  cortical  substance  appears 
relatively  increased,  and  looks  much  paler  than 
the  cones.    The  structure  usually  is  denser  than 
natural.    The  vessels  appear  prominent,  and 
the  Malpighian  tufts  resemble  minute  grains 
of  boiled  sago.    On  the  addition  of  iodine  the 
degenerated    parts    become  characteristically 
coloured,  and  stand  out  prominently  from  the 
tubular  tissue,  which  does  not  exhibit  the  charac- 
teristic reaction.    On  microscopic  examination 
the  vessels  are  found  altered  as  in  the  earlier 
stage,  but  the  change  is  more  advanced.  The 
stroma  is  normal,  but  many  of  the  tubules  are 
altered.  Some  are  blocked  up  by  a  dimly  translu- 
cent, wax-liko  material,  which  however  does  not 
assume  the  mahogany  colour  on  the  addition  of 
iodine.     The  epithelium  in  many  of  the  tubules 
presents  a  finely  granular  appearance,  and  occa- 
sionally is  somewhat  fatty,  but  tho  epithelium 
and  the  basement  membrane  very  rarely  present 


the  characteristic  reaction.  This  change  in  the 
tubules  is  thus  secondary  to  the  degenera- 
tion proper,  which  is  confined  to  the  vessels, 
and  these  secondary  changes  consist  in  some 
alteration  of  the  nutrition  of  the  epithelium,  with 
exudation  or  transudation  of  coagulable  material 
into  the  lumen  of  the  tubes.  This  condition  may 
last  for  years,  but  should  the  patient  live  long 
enough  it  passes  into  (c)  the  third  stage,  that  of 
atrophy.  The  organ  is  then  below  the  normal 
size ;  the  capsule  strips  off  readily  ;  the  surface 
presents  an  uneven  granular  appearance,  and  is 
pale.  On  section  the  cortical  substance  is  found 
relatively  diminished.  Its  small  arteries  aro 
prominent  and  thickened ;  its  Malpighian  bodies 
are  very  conspicuous,  and  are  grouped  together 
in  consequence  of  the  atrophy  of  the  intervening 
structure.  The  stroma  is  relatively  increased, 
and  many  of  the  tubules  are  destroyed,  while  of 
those  which  remain  not  a  few  present  the  cha- 
racters above  described  as  being  met  with  in  the 
second  stage.  The  organ  may,  in  extreme  cases, 
be  diminished  to  less  than  half  its  natural  size. 

III.  Of  the  cirrhotic  form,  The  course  of 
this  affection  is  even  more  chronic  than  that  of 
the  waxy  form.  It  consists  essentially  in  an 
increased  growth  of  the  fibrous  stroma,  with 
secondary  changes  in  the  tubules  and  vessels. 
In  an  early  stage  the  organ  may  be  found  of 
fully  the  natural  size.  The  capsule  strips  off 
less  readily  than  in  health.  The  surface  is 
somewhat  uneven,  and  may  present  cysts.  On 
section  the  cortical  substance  is  relatively  en- 
larged, and  this  is  due  merely  to  an  increase  of 
the  stroma,  not  to  any  change  in  the  vessels  or 
<n  the  tubules.  But  it  is  in  the  more  advanced 
stages  that  the  disease  is  commonly  seen.  Then 
the  organ  is  reduced  in  bulk,  it  may  be  slightly, 
it  may  be  to  one-fourth  of  its  normal  size.  Its 
capsule  cannot  be  peeled  off  without  tearing  the 
gland.  The  surface  is  uneven  and  granular, 
and  often  of  a  reddish  colour.  On  section  the 
cortical  substance  is  found  relatively  diminished, 
its  structure  being  dense  and  fibrous.  The  small 
arteries  are  thickened  and  very  prominent,  all 
their  coats,  but  especially  the  middle,  being 
increased  in  volume.  Many  of  the  tubules  are 
atrophied,  but  the  epithelium  of  such  as  are  not 
involved  is  for  the  most  part  natural.  Cysts 
are  numerous,  and  are  found  in  connexion  with 
the  tubules,  the  Malpighian  bodies,  and  the 
cells. 

There  are  two  point  s  worthy  of  being  specially 
kept  in  view  by  those  who  desire  to  attain  to  clear 
conceptions  of  Bright's  disease — viz.  (1)  That 
its  different  forms  are  veryfrequentlycombined — 
in  particular  that  the  inflammatory  affection  is 
found  associated  sometimes  with  the  waxy  dis- 
ease, sometimes  with  the  cirrhotic ;  but  that  the 
descriptions  here  given  are  derived  from  pure 
examples  of  each  process;  and  (2)  that  atrophy 
results  in  all  tho  forms  if  the  disease  lasts  long 
enough;  that  is,  that  a  small,  uneven-surfaced 
kidney  may  result  from  either  the  inflammatory 
disease  of  the  tubules,  or  the  waxy  disease  of 
the  vessels,  as  well  as  from  the  increased  growth 
and  subsequent  contraction  of  the  fibrous  stroma 
in  the  cirrhotic  form. 

Symptoms. — 1.  Of  the  inflammatory  form. 
Tho  leading  clinical  features  of  this  variety,  in 
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addition  to  the  albuminuria  which  exists  in  all 
the  forms  of  Bright's  disease,  are  diminution 
in  the  quantity  of  urine,  and  the  presence  of 
dropsy. 

The  onset  of  the  disease  may  be  sudden  or 
gradual.  Sometimes  it  is  the  diminution  and 
alteration  of  the  urine  that  attracts  attention, 
sometimes  the  dropsy,  sometimes  the  gastric 
derangement  and  general  uneasiness  ;  but  which- 
ever symptom  may  appear  first,  the  others  usually 
speedily  follow.  The  urine  is  generally  dimi- 
nished in  quantity,  often  somewhat  opaque,  and 
smoky  or  even  bloody.  It  contains  much  albu- 
men and  numerous  tube-casts.  The  casts  are 
granular,  being  composed  mostly  of  epithelium 
in  a  state  of  cloudy  swelling ;  sometimes  bloody ; 
frequently  hyaline  or  fibrinous.  The  urea  is 
diminished,  it  may  be,  to  one-half,  one-fourth,  or 
even  a  less  proportion  of  the  natural  amount.  This 
leads  to  a  corresponding  reduction  of  the  specific 
gravity,  unless  there  be  a  compensatory  diminu- 
tion of  water,  or  increase  of  albumen.  The  dropsy  is 
generally  distinct  in  the  face,  and  swelling  of  the 
eyelids  is  well  marked  in  the  morning.  Towards 
evening,  if  the  patient  be  out  of  bed,  the  legs  are 
chiefly  aflbcted.  The  scrotum  and  penis  are  often 
swollen,  and  sometimes  the  abdomen  is  also 
dropsical.  There  is  little  quickening  of  pulse  or 
elevation  of  temperature,  but  a  good  deal  of  gene- 
ral uneasiness  is  experienced,  with  debility  and 
pain  in  the  loins  ;  and  dyspeptic  symptoms  are 
often  present,  due  to  gastric  catarrh.  Such  is 
the  usual  condition  at  the  commencement  of  the 
disease,  and  during  the  period  which  has  been 
already  described  as  the  first  stage.  But  some- 
times at  this  stage  a  much  more  serious  condition 
is  developed — namely,  suppression  of  urine,  fol- 
lowed by  coma  or  convulsions  leading  to  a  fatal 
result ;  or  dropsy  may  increase  to  such  an  extent 
as  of  itself  to  cause  death.  Or,  again,  without  or 
even  with  the  most  unfavourable  symptoms,  under 
appropriate  treatment  the  kidneys  may  begin  to 
act  more  freely,  the  urine  increasing  in  amount 
and  improving  in  characters,  with  consequent 
gradual  disappearance  of  the  dropsy,  and  restora- 
tion of  health.  Or,  as  often  happens,  the  general 
condition  improves,  but  a  chronic  albuminuria 
remains,  and  the  disease  passes  into  the  second 
stage.  The  urine  is  then  no  longer  bloody ;  the 
quantity  is  greater,  though  still  below  the  normal ; 
the  specific  gravity  is  low ;  there  is  albumen, 
along  with  tube-casts,  fatty,  hyaline,  or  mixed, 
partly  fatty  and  partly  hyaline.  The  urea  is 
below  the  normal  standard.  The  dropsy  may 
continue,  and  may  even  gradually  increase,  or  it 
may  pass  off  and  only  appear  when  the  patient 
is  fatigued,  or  when  he  has  caught  cold.  The 
general  symptoms  remain  unchanged,  except  that 
anaemia  comes  on,  and  the  patient's  debility 
steadily  increases.  This  course  of  events  may 
pass  on  to  a  fatal  result ;  or  there  may  be  complete, 
or,  as  is  more  common,  merely  partial  recovery. 
In  this  condition  the  patient  mav  linger  for  many 
months,  occasionally  suffering  exacerbations,  and 
he  may  succumb  to  one  of  them,  or  to  one  of  the 
numerous  complications  to  be  presently  described. 
If  the  patient  passes  into  the  third  stage,  he 
appears  prematurely  old.  His  urine  is  of  natural 
amount  or  even  somewhat  increased  in  quantity, 
but  of  low  specific  gravity.    It  contains  albumen 


and  a  few  casts,  mostly  hyaline,  with  scattered 
fatty  cells  imbedded  in  them.  The  urea  is  still 
diminished.  There  is  dropsy  of  the  feet  and 
ankles  in  the  evenings,  and  slight  exposure 
brings  on  moro  general  attacks.  The  face  is 
pale  and  pasty,  and  the  eyelids  are  often  oedenia- 
tous.  The  pulse  becomes  hard  and  tense  ;  the 
arteries  gradually  become  thickened  from  sclero- 
sis and  atheroma ;  while  the  apex-beat  of  the 
heart  passes  downwards  to  the  left  side  owing 
to  hypertrophy,  particularly  of  the  left  ventricle 
In  this  condition  a  fatal  result  may  be  induced 
by  an  acute  exacerbation  with  general  dropsy  ;  by 
chronic,  or,  more  rarely,  acute  uraemia ;  or  by 
intercurrent  attacks  of  inflammatory  or  other 
affections  of  various  organs. 

2.  Of  the  waxy  disease.  The  onset  of  this 
affection  is  gradual  and  insidious.  A  patient 
who  has  suffered  from  phthisis,  syphilis,  or 
other  wasting  malady  passes  an  excessive  quan- 
tity of  urine,  and  finds  himself  obliged  to  rise 
several  times  during  the  night  for  micturition. 
The  urine  is  pale,  of  low  specific  gravity, 
containing  at  first  no  albumen,  subsequently 
only  a  trace,  ultimately  a  considerable  amount. 
The  urea  is  little,  if  at  all,  diminished ;  the  tube- 
casts  are  extremely  few,  and  mostly  hyaline. 
There  is  no  dropsy,  but  evidence  of  concomitant 
waxy  affections  of  other  organs  is  frequently 
afforded.  The  liver  is  enlarged,  its  margin  being 
easily  felt  and  sharply-defined.  The  spleen  is 
also  increased  in  size.  The  blood  is  slightly 
altered,  the  white  corpuscles  being  somewhat 
increased,  and  the  red  being  rather  flabby 
and  ill-defined.  These  conditions  gradually 
become  more  distinct,  and  the  strength  of  the 
patient  diminishes,  partly  from  the  disease  of 
the  kidneys  and  other  organs,  partly  from  the 
wasting  diseases  which  have  induced  the  degene- 
rative changes.  A  case  of  the  kind  has  been 
known  to  go  on  for  nearly  ten  years,  during 
which  time  the  urine  continued  of  the  characters 
just  described,  and  dropsy  never  appeared.  At 
length  the  vital  powers  of  the  patient  became  de 
pressed,head  symptoms  gradually  supervened,  aud 
death  ensued.  It  is  not  often  that  such  an  uncom- 
plicated case  is  met  with.  More  commonly  the 
exhausting  disease  which  led  to  the  degeneration 
causes  death  before  the  waxy  change  has  gone 
so  far.  Sometimes  also  intercurrent  complications 
induce  the  fatal  result.  Clinical  observation 
renders  it  probable  that  the  kidneys,  as  well  as 
the  liver  and  spleen,  may  recover  from  their 
degeneration,  in  cases  in  which  the  causal  malady 
has  been  got  rid  of. 

3.  Of  tfte  cirrhotic  disease.  The  onset  of  this 
affection  is  extremely  insidious,  and  it  may  exist 
for  a  long  time  without  distinctly  manifesting 
itself  by  symptoms.  Its  existence  is  often  dis- 
covered only  when  dyspepsia,  uraemic  convulsions, 
or  blindness  from  retinitis  leads  the  patient  to 
consult  a  medical  man.  The  earliest  symptoms 
are  occasional  slight  albuminuria,  and  frequent 
calls  to  micturition  during  the  night,  the  urine 
however  not  being  excessive,  its  specific  gravity 
being  low,  and  the  urea  somewhat  diminished. 
But  when  the  disease  has  existed  for  some 
time  the  complexion  becomes  altered ;  the  eye 
assumes  a  peculiar  appearance,  from  oedema  of  the 
conjunctiva  ;  the  patient  is  subject  to  dyspeptic 
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\ttacks;  the  heart  becomes  hypertrophied,  and 
the  vessels  sclerosed  and  degenerated ;  while 
ihere  is  little  or  no  dropsy.  When  the  disease 
is  advanced,  these  changes  in  the  circulatory 
organs  are  well-marked,  and  the  cachectic  con- 
dition becomes  distinct.  The  occurrence  of 
various  complications,  such  as  severe  gastric 
catarrh,  diarrhoea,  ansemia,  dyspncea,  bronchitis, 
oedema  of  the  lungs,  headache,  uraemia,  and  the 
characteristic  rotinal  affection,  render  the  diag- 
nosis easy.  Frequently  towards  the  end  there  is 
an  increased  flow  of  urine,  of  low  specific  gravity. 
This  is  in  some  cases  a  very  prominent  symptom. 
The  disease  is  never  recovered  from,  and  the 
fatal  result  occurs  from  uraemia;  from  some 
inflammatory  complication,  such  as  pleurisy,  peri- 
carditis, bronchitis,  or  pneumonia ;  or  from  some 
result  of  degenerative  change,  as  haemorrhage 
from  a  mucous  surface  or  into  the  brain. 

Complications — (a)  Connected  with,  the 
Ahdomen  and  Alimentary  System. 

Gastric  affections  are  met  with  in  all  the  forms 
of  Bright's  disease.  Catarrh  of  the  stomach — 
acute,  sub-acute,  and  chronic — is  common  to  them 
all,  and  is  characterised  by  an  unusual  tendency 
to  nausea  and  vomiting.  It  is  especially  frequent 
during  the  first  stage  and  in  acute  exacerbations  of 
the  inflammatory  form,  and  is  often  a  chief  source 
of  suffering  during  the  most  advanced  stages.  It 
is  not  uncommon  during  the  whole  course  of  the 
waxy  form,  but  is  most  usually  met  with  in  the 
cirrhotic  variety.  So  close  indeed  is  the  relation- 
ship between  them,  that  in  the  management  of 
cases  of  cirrhosis  regard  should  constantly  be 
had  to  the  state  of  the  stomach,  and  in  no  case 
of  chronic  gastric  catarrh  should  the  physician 
neglect  to  enquire  into  the  state  of  the  urine. 
This  affection,  when  complicating  the  early  stage 
of  the  inflammatory  form,  often  owes  its  origin 
to  the  same  cause  as  the  kidney-affection  is  due 
to.  When  complicating  the  later  stages  of  the 
inflammatory,  and  any  of  the  stages  of  the  cir- 
rhotic disease,  the  catarrh  is  probably  a  result 
of  efforts  at  elimination  of  materials  retained 
in  the  blood  by  the  failure  of  the  action  of  the 
kidneys.  When  occurring  in  the  waxy  form,  it 
is  frequently  due  in  part  to  the  existence  of  waxy 
degeneration  of  the  vessels  of  the  gastric  mucous 
membrane.  In  the  waxy  disease  we  sometimes 
find  blood  mingled  with  the  vomited  matters,  just 
as  we  find  haemorrhage  occurring  in  other  organs 
when  this  degeneration  exists. 

Catarrh  of  the  intestine  also  occasionally 
occurs,  sometimes  producing  an  exhausting 
diarrhoea,  especially  in  advanced  inflammatory 
and  cirrhotic  cases ;  but  it  is  along  with  the 
waxy  disease  that  intestinal  symptoms  are  most 
common.  These  are  due  to  waxy  degeneration, 
and  consequent  ulceration;  or  to  ordinary  tu- 
bercular disease  of  the  intestine.  Both  of  these 
affections  induce  diarrhoea,  but  there  is  evidence 
that  not  only  may  it  thus  occur,  but  that  blood 
may  also  be  discharged,  although  there  be  no 
ulceration  recognisable  by  the  naked  eye. 

Hepatic  affections. — Functional  derangements 
of  the  liver  occur  in  the  course  of  all  the  forms 
of  Bright's  disease,  The  chief  organic  changes 
are  fatty  degeneration,  waxy  degeneration,  cir- 
rhosis, and  syphilitic  affections.  The  first-named 
is  not  specially  rolatod  to  any  of  the  forms. 


The  waxy  degeneration  and  the  syphilitic  affec- 
tions are  of  course  commonly  met  with  as 
accompaniments  of  the  waxy  disease ;  whilst 
cirrhosis  attends  upon  the  cirrhotic  kidney. 

Ascites  is  often  seen  as  a  manifestation  of 
general  dropsy  in  the  inflammatory  form  of 
Bright's  disease ;  and  sometimes  this  is  a  pro- 
minent symptom  in  mixed  forms,  when  waxy 
liver  is  associated  with  a  waxy  and  slightly  in- 
flammatory condition  of  the  kidneys. 

Peritonitis  is  occasionally  the  cause  of  death  in 
all  the  forms  of  Bright's  disease.  It  may  result  from 
local  affections,  or  from  the  state  of  the  blood ; 
and  may  be  acute,  severe,  and  therefore  obvious, 
or  so  insidious  as  scarcely  to  attract  attention. 

(/3)  Complications  connected  with  the 
Blood,  or  with  the  Lymphatic-  and  Blood- 
glands. 

The  spleen  is  usually  unaffected  in  cases  of  in- 
flammatory Bright's  disease,  except  such  as  prove 
fatal  in  the  earliest  stage,  and  in  which  the  spleen 
is  affected  in  common  with  the  kidney  In  the 
waxy  and  cirrhotic  forms  corresponding  lesions 
are  frequent  in  this  organ. 

The  lympliatic  glands  are  rarely  altered  ex- 
cepting in  the  waxy  form,  in  which  they  are 
sometimes  the  subject  of  the  waxy  degeneration, 
sometimes  of  tubercular  disease,  or  of  strumous 
inflammation. 

The  blood  itself  is  altered  in  its  chemical  com- 
position. In  the  inflammatory  form  its  density 
is  diminished,  the  corpuscles  and  albumen  being 
deficient,  while  the  water  is  correspondingly  in- 
creased. The  quantity  of  urea  is  above  the 
normal.  In  long-standing  cases  of  waxy  disease 
similar  changes  are  found  ;  and  not  unfrequently 
there  is  a  slight  numerical  increase  of  the  white 
corpuscles,  and  flabbiness  of  the  red  blood- discs 
when  the  spleen  is  affected.  In  the  cirrhotic 
form  like  alterations  also  occur. 

Hasmorrhnge  is  apt  to  occur  in  advanced  stages, 
especially  of  the  cirrhotic  form.  It  may  take 
place  from  the  kidneys,  or  from  the  mucous  mem- 
branes, particularly  that  of  the  nostrils.  In  the 
inflammatory  affection  haematuria  is  common  in 
the  early  stage ;  in  the  waxy  variety  this  symp- 
tom occasionally  occurs,  but  rarely  to  a  serious 
extent. 

(7)  Complications  affecting  the  Circula- 
tory system. 

Hypertrophy  of  the  heart  is  almost  always  pre- 
sent in  cases  of  advanced  cirrhotic  disease,  and 
also  in  the  advanced  stages  of  the  inflammatory 
affection.  One  may  trace  in  patients  the  gradual 
development  of  this  hypertrophy,  advancing  pari 
passu  with  the  progress  of  the  renal  affection. 
It  is  comparatively  rare  in  the  waxy  form.  Hy- 
dropcricardium  is  met  with  in  some  cases,  as  a 
manifestation  of  general  dropsy.  Pericarditis 
occurs  as  an  intercurrent  affection  in  all  the 
forms,  but  especially  the  inflammatory  and  the 
cirrhotic.  It  is  apt  to  be  overlooked,  owing  to 
the  absence  of  local  pain,  or  from  the  pain  being 
referred  to  the  abdomen.  Endocarditis  is  also 
frequently  associated  with  the  various  forms  of 
Bright's  disease 

The  arteries  are  sclerosed  and  atheromatous 
in  the  advanced  stages  of  the  inflammatory  and 
in  the  cirrhotic,  but  not  so  much  in  the  waxy 
disease.   In  that  affection  the  small  vessels  in 
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ather  parts  are  frequently  the  seat  of  "waxy  de- 
feneration. Thickening  of  the  arteries  occurs 
constantly  in  the  more  advanced  stages  of  the 
inflammatory  and  cirrhotic  diseases,  and  is  due 
in  great  part  to  hypertrophy  of  their  middle 
coat,  in  lesser  degree  to  sclerosis  of  the  tunica 
intiraa,  the  tunica  adventitia,  and  perhaps  the 
perivascular  lymphatic  sheath.  The  pulse  be- 
comes tense  and  sustained  in  chronic  cases,  partly 
from  the  hypertrophy  of  the  heart,  partly  from 
the  changes  in  the  capillaries  and  smaller  arteries. 

(5)  Complications  connected  with,  the 
Bespiratory  system. 

Acute  bronchitis  is  common,  especially  in  the 
advanced  stages  of  Bright's  disease,  and  tends 
to  pass  into  the  chroniG  state.  Bronchitis  may 
originate  also  as  a  sub-acute  or  chronic  affection. 
(Edema  of  the  lungs  is  very  common  in  ad- 
vanced stages,  and  frequently  occurs  as  a  mani- 
festation of  general  dropsy  in  the  early,  as  well  as 
in  the  later  stages  of  Bright's  disease.  It  may 
be  very  suddenly  developed  in  cirrhotic  cases, 
and  may  rapidly  prove  fatal.  Pneumonia  occurs 
sometimes  as  a  cause  of  inflammatory  Bright's 
disease,  sometimes  as  a  consequence  of  exposure 
to  cold  during  the  course  of  chronic  cases. 
Phthisis  in  its  various  forms  is  found  causally 
associated  with  these  renal  affections,  frequently 
with  the  waxy,  and  more  rarely  with  the  inflam- 
matory form.  It  usually  proves  fatal  while  the 
renal  malady  is  yet  in  its  early  stage.  Hydro- 
thorax,  acute  or  chronic,  is  often  seen  in  dropsical 
cases.  Pleurisy  occasionally  occurs  with  all  the 
forms  of  Bright's  disease,  and  may  be  due  to  the 
state  of  the  blood ;  or,  as  seems  more  likely,  to 
increased  susceptibility  to  inflammatory  changes, 
which  results  from  the  lowered  vitality  of  the 
organism.  Dyspnaa  is  frequently  met  with  in 
the  inflammatory  and  cirrhotic  forms  of  the  dis- 
ease, and  may  be  independent  of  any  local 
lesion,  being  probably  a  result  of  ursemic  poison- 
ing. (Edema  glottidis  is  apt  to  occur  in  inflam- 
matory cases,  when  even  a  slight  laryngitis  has 
from  any  cause  been  brought  on. 

(e)  Complications  affecting  the  Skin  and 
Subcutaneous  tissues. 

Dropsy,  in  the  form  of  anasarca,  is  almost 
constantly  present  in  the  early  stage,  and  during 
exacerbations  of  the  inflammatory  form.  It  can 
scarcely  be  said  to  occur  in  uncomplicated  waxy 
and  cirrhotic  cases.  Eczema  is  occasionally 
troublesome  in  chronic  cases.  Erysipelas  is  met 
with  now  and  then,  always  constituting  a  serious 
addition  to  the  other  malady. 

(C)  Complications  affecting  the  Urinary 
organs. 

The  chief  of  these  is  scrofulous  disease  of  the 
kidney,  and  more  rarely  of  the  bladder  and 
prostate.  They  occasionally  occur  along  with 
the  waxy  affection. 

(ij)  Complications  affecting  the  Nervous 
system  and  Special  senses. 

Uremic  blindness  may  occur,  which  is  sudden 
and  usually  temporary,  being  unaccompanied  by 
■my  lesion  recognisable  by  the  ophthalmoscope. 
It  is  generally  met  with  in  advanced  cirrhotic  and 
inflammatory  cases.  Retinitis  albuminuria  is 
a  peculiar  and  characteristic  inflammation  of 
the  connective  tissue  of  the  retina,  leading  to 
the  formation  of  white  patches  and  lines,  with 
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fatty  degeneration.  With  it  are  also  frequently 
associated  minute  haemorrhages  into  the  sub- 
stance of  the  retina.  This  occurs  by  far  the  most 
frequently  in  cirrhosis.  It  is  often  also  seen  in 
the  advanced  stages  of  the  inflammatory  form, 
and  is  rarely  recovered  from  except  in  the  case 
of  pregnant  women,  in  whom  it  seems  apt  to 
occur  as  a  passing  condition. 

Uremia  includes  a  group  of  the  most  strik- 
ing symptoms  of  Bright's  disease.  It  may  occur 
at  the  commencement  of  the  acute  inflammatory 
affection,  or  in  its.  later  stages,  or  in  the  chronic 
forms.  The  condition  is,  however,  rare  in  the 
purely  waxy  disease,  but  common  in  the  cirrhotic. 
There  are  several  types  of  uraemia,  of  which  the 
most  important  are : — (a)  Sudden  acute  convul- 
sions, followed  by  coma  and  death ;  (A)  Gradually 
advancing  torpor,  passing  at  last  into  coma. 
The  clinical  features  of  these  and  minor  varie- 
ties are  described,  and  the  hypotheses  as  to  their 
origin  discussed,  in  the  article  Uujemia. 

Headache  is  frequently  complained  of  by 
patients  suffering  from  Bright's  disease.  Apo- 
plexy from  hemorrhage  into  the  substance  of  the 
brain  is  common  in  the  later  stages  of  the  in- 
flammatory and  cirrhotic  diseases.  It  is  due 
partly  to  the  degenerated  state  of  the  vessels, 
and  partly  to  the  increased  pressure  resulting 
from  cardiac  hypertrophy. 

(6)  Complications  affecting  the  Locomo- 
tory  system. 

Of  these  the  only  ones  of  importance  are 
disease  of  bone,  which  has  been  already  referred 
to  as  a  causal  complication  in  waxy  cases  ;  and 
gouty  affections,  which  have  been  mentioned  in 
connexion  with  the  cirrhotic  disease. 

Diagnosis,  (a)  Of  Bright's  Disease  from 
other  affections.  From  passive  congestion  of 
the  kidneys  due  to  cardiac  disease  these  maladies 
are  distinguished  by  the  general  condition  of  the 
patient ;  the  absence  of  cardiac  disease,  and  of 
congestion  in  other  organs ;  and  the  characters 
of  the  urine.  In  heart-affections  the  urine  is 
generally  scanty,  high-coloured,  not  of  low  speci- 
fic gravity.  It  may  contain  albumin,  and  deposits 
urates,  but  rarely  blood,  renal  epithelium  or  tube- 
casts.  Hyaline  casts  may  be  present,  but  never 
in  any  large  quantity.  The  presence  of  epithelial 
and  fatty  casts,  or  marked  diminution  of  the 
amount  of  urea  in  any  case,  proves  at  least  the 
co-existence  of  actual  inflammation  of  the  kidney. 
From  paroxysmal  hematinuria  and  albumi- 
nuria, Bright's  diseases  are  distinguished  by  the 
abrupt  commencement  and  brief  duration  of 
these  maladies ;  by  the  marked  nervous  symp- 
toms, with  gastric  catarrh,  and  sometimes  slight 
jaundice;  and  by  the  absence  of  dropsy.  In 
ha?matinuria  also  the  condition  of  the  urine  is 
very  distinctive;  the  dark-red  colour  being  due, 
not  to  blood-corpuscles,  but  to  granular  pigment, 
the  deposit  consisting  mostly  of  this  material 
and  of  hyaline  casts.  In  paroxysmal  albuminuria 
again  the  amount  of  albumin  is  very  large,  and 
the  number  of  tube-casts  extraordinary.  Hema- 
turia, with  tendency  to  suppression  of  urine,  is 
distinguished  from  Bright's  disease  by  the  small 
proportion  of  epithelial  tube-casts,  and  in  some 
cases  by  the  complete  absence  of  casts.  There 
may  be  a  question  whether  the  case  is  one 
of  hrcmuturia  or  of  commencing  acute  inflam- 
v  2 
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matory  Blight's  disease ;  or  again  whether  it  is 
one  of  a  chronic  affection,  cirrhotic  or  cystic,  in 
which  hemorrhage  has  come  on.  The  cases  in 
which  Bright's  disease  simulates  haematuria 
are  generally  the  sequelae  of  scarlatina  or  diph- 
theria ;  and,  therefore,  even  when  these  diseases 
have  been  overlooked,  the  presence  of  desqua- 
mation or  of  paralysis  may  afford  a  clue ;  but 
the  peculiar  reddish-brown  deposit  rich  in  cells 
and  in  epithelial  tube-casts,  •which  occurs  in 
Bright's  disease,  makes  the  case  clearer  even 
when,  as  often  happens,  there  is  no  dropsy,  or 
when,  as  we  sometimes  see,  the  albumen  is  not 
coagulated  by  heat  or  by  nitric  acid.  Again, 
when  the  question  is  between  simple  haeraa- 
turia  and  haematuria  with  cirrhosis  or  cystic 
disease,  the  evidence  afforded  by  the  tube-casts 
is  not  important,  but  the  hypertrophy  of  the 
heart,  the  thickening  of  the  arteries,  the  charac- 
ter of  the  pulse,  the  albuminuric  retinitis,  the 
low  specific  gravity  of  the  urine  and  the  small 
amount  of  urea  which  it  contains,  as  well  as  the 
tendency  to  haemorrhage  from  other  sources, 
afford  evidence  of  the  presence  of  the  chronic 
organic  disease. 

Slight  pyelitis,  with  or  'without  renal  calculus 
or  gravel,  may  simulate  Bright's  disease,  but 
the  history  of  pain,  the  presence  of  mucus  and 
pus-corpuscles  in  the  urine,  of  oxalate  of  lime 
or  uric  acid,  with  the  full  proportion  of  urea,  and 
the  absence  of  tube-casts,  indicate  the  nature  of 
the  case. 

(j8)  Of  the  different  forms  of  Bright's 
disease  from  each  other.  The  discrimination 
presents  in  simple  cases  little  or  no  difficulty. 
The  points  to  be  attended  to  are  the  history  of 
the  patient ;  the  amount  and  characters  of  the 
urine ;  the  presence  or  absence  of  dropsy ;  and 
the  nature  of  the  complications.  The  previous 
occurrence  of  exanthematic  affections,  of  chronic 
wasting  disease,  or  of  intemperance,  gout,  or 
plumbism,  would  afford  some  obvious  indications. 
The  mode  of  origin  and  progress  of  the  malady 
is  very  important.  Thus  a  case  commencing 
actually  with  dropsy  and  diminution  of  urine  is 
inflammatory  ;  one  of  less  acute  character  with 
polyuria  is  waxy ;  and  one  commencing  insidi- 
ously, with  no  marked  symptom  until  perhaps  con- 
vulsions or  dimness  of  vision  appeared,  would  be 
an  example  of  cirrhosis.  The  leading  symptoms 
of  the  inflammatory  variety  are  diminution  of' 
urine  ;  an  abundance  of  albumin  and  of  epithelial 
tube-casts,  with  diminution  of  urea ;  and  marked 
dropsy.  Of  the  waxy  kidney,  the  prominent  fea- 
tures are  early  and  persistent  polyuria  ;  waxy 
degeneration  of  other  organs ;  and  absence  of 
dropsy.  In  the  cirrhotic  form  the  insidious  com- 
mencement ;  the  gradual  development  of  vascular 
and  cardiac  changes  ;  with  in  the  later  stages, 
in  many  cases,  polyuria,  are  the  most  important 
phenomena.  Other  indications  may  be  gathered 
from  the  complications  of  each  form  of  Bright's 
rlisease.  It  must  be  remembered  that  mixed 
forms  frequently  occur,  and  that  in  these  careful 
inquiry  and  patient  investigation  are  essential  to 
the  establishing  of  a  correct  diagnosis. 

Proonosis. — The  prognosis,  though  always 
grave,  varies  in  the  different  forms  of  Bright's 
disease.  In  the  inflammatory  affection  it  is  least 
unfavourable,  although  this  affection  is  the  most 
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immediately  dangerous.  During  its  first  stage  we 
may  always  hope  for  complete  recovery,  especi- 
ally in  cases  of  post-scarlatinal  origin.  Of  forty- 
one  successive  cases  treated  by  the  writer  in  the 
Royal  Infirmary,  Edinburgh,  twenty-two  recov- 
ered entirely,  while  twelve  died,  and  seven  passed 
into  the  second  stage.  If  this  be  the  proportion 
in  hospital  cases,  which  are  generally  sent  there 
on  account  of  their  severity,  and  are  rarely  sent 
in  the  earliest  stages  of  the  disease,  it  is  obvious 
that  the  proportion  of  recoveries  must  be  much 
larger  in  private  practice.  When  the  disease 
reaches  the  second  stage,  the  prognosis  is  more 
grave,  complete  recovery  being  rare,  and  death 
sometimes  taking  place  from  sudden  or  gradual 
increase  of  the  symptoms,  or  from  intercurrent 
affections.  But  even  in  this  condition  complete 
recovery  may  be  brought  about,  and  in  many 
cases  the  patient  goes  on  for  long  periods,  pre- 
senting few  symptoms  to  attract  attention.  In 
the  third  stage  the  prognosis  is  entirely  un- 
favourable, the  system  becoming  steadily  more 
deteriorated,  and  death  occurring,  either  from 
the  direct  effects  of  the  disease,  or  from  compli- 
cations. Still,  even  such  cases  often  go  on  for 
long  periods,  if  placed  under  favourable  hygienic 
and  therapeutic  conditions. 

In  the  waxy  form  the  prognosis  must  almost 
always  be  unfavourable,  although  the  malady  is- 
never  rapidly  fatal.  On  the  contrary,  its  course 
is  always  chronic,  in  some  cases  extending  ever 
five  or  even  ten  years.  The  fatal  result  is  due 
to  complications  more  frequently  than  to  the 
disease  itself.  Recovery  probably  sometimes 
takes  place,  but  only  wnen  the  cause  of  the  de- 
generation is  removed,  and  the  general  sur- 
roundings of  the  patient  are  favourable.  It  is 
certain  that  the  liver  and  spleen  may  to  a  large 
extent  recover  from  waxy  disease,  and  recovery 
has  been  witnessed  in  cases  which  presented  aU 
the  symptoms  pointing  to  implication  of  the 
kidneys. 

In  the  cirrhotic  form  the  prognosis  is  very 
unfavourable,  but  the  progress  of  the  disease  is 
so  slow  that  it  is  often  unadvisable  to  say  any- 
thing about  it  to  the  patient,  as  the  fatal  result 
may  be  long  deferred.  It  must,  however,  be 
kept  in  view  that  the  disease  may  be  far  ad- 
vanced before  its  existence  is  made  out. 

Among  the  symptoms  and  complications  which 
are  fitted  to  cause  special  alarm  when  they  occur 
in  connection  with  any  of  the  forms  of  Bright's 
disease,  we  must  recognise  suppression  or  great 
diminution  of  urine,  especially  if  accompanied  by 
nervous  phenomena  or  general  dropsy ;  uraemia, 
more  particularly  its  chronic  form ;  and  acute 
inflammations  and  haemorrhages.  Retinitis  albu- 
minurica  is  always  a  verv  serious  symptom,  ex- 
cept when  it  occurs  in  pregnant  women. 

Treatment.  (1)  Of  the  inflammatory  form. 
The  objects  to  be  kept  in  view  are  to  arrest  the 
inflammatory  action ;  t o  remo  ve  the  i nflammat ory 
products  from  the  kidneys ;  and  to  obviate  the 
deleterious  effects  upon  the  system  generally  of 
the  accumulation  of  effete  materials.  One  remedy 
or  plan  of  treatment  may  meet  more  than  one 
of  those  indications.  The  most  useful  means  oi 
subduing  the  inflammatory  action,  or  at  least 
the  congestion  which  attends  it,  are  local  blood 
letting  by  means  of  leeches  or  wet  cups  ;  drv 
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cupping;  and  the  application  of  hot  fomenta- 
tions, poultices,  and  counter-irritants.  Blood- 
letting is  only  serviceable  in  the  early  stage 
of  the  disease,  or  when  severe  exacerbations 
with  suppression  of  urine  occur.  Poultices  or 
hot  fomentations  are  of  use  in  the  same  circum- 
stances. Counter-irritation  is  helpful  in  the 
more  chronic  conditions.  Iodine  and  croton  oil 
inunction  are  the  best  fitted  for  its  induction, 
•whilst  cantharides  must  be  avoided  on  account 
of  its  tendency  to  irritate  the  kidneys. 

The  removal  of  the  inflammatory  products 
which  block  up  the  uriniferous  tubules  is  of  th6 
utmost  importance,  and  is  in  the  great  majority 
of  cases  best  effected  by  means  of  diuretics. 
Water  and  diluent  drinks  are  the  safest,  and 
are  sometimes  found  sufficient.  The  medicinal 
diuretics  must  be  non-irritating,  and  the  best  of 
all  is  digitalis,  which  may  be  given  safely  even 
when  the  urine  is  bloody.  It  may  be  adminis- 
tered in  the  form  of  infusion,  tincture,  or  made 
up  into  a  pill.  Of  the  infusion  from  a  drachm 
to  an  ounce,  of  the  tincture  from  five  to  thirty 
minims,  of  the  powder  from  half-a-grain  to  two 
grains,  should  be  given  three  times  a  day.  The 
infusion  or  the  tincture  may  be  combined  with 
spirit  of  nitrous  ether,  with  acetate  of  potash,  or 
with  tincture  of  perchloride  of  iron.  Its  action  is 
often  favoured  by  the  addition  of  squill  and  car- 
bonate of  ammonia.  Sometimes  it  happens  that 
diuretics  do  not  suit  the  case,  the  urine  be- 
coming diminished  and  more  bloody  under  their 
use  ;  and  in  other  cases  the  symptoms  become  so 
urgent  that  death  might  take  place  before  there 
would  be  time  for  diuretics  to  act.  In  either  of 
these  conditions  relief  must  be  obtained  by  the 
bowels  or  Bkin.  The  bowels  are  best  acted  upon 
by  means  of  from  twenty  grains  to  a  drachm  of 
the  compound  jalap  powder,  or  one-twentieth  to 
half-a-grain  of  elaterium.  The  action  of  the 
skin  may  be  excited  by  the  use  of  acetate  of 
ammonia  or  antimony  ;  but  pilocarpine,  hot  air, 
Tapour-baths,  and  the  wet  pack  are  the  most 
efficient  agents.  Throughout  the  whole  course 
of  the  disease  constipation  should  be  avoided, 
and  the  action  of  the  skin  encouraged.  "When 
the  disease  has  become  less  acute,  and  certainly 
when  dropsy  persists  during  the  second  stage, 
other  diuretics  are  of  the  utmost  value,  par- 
ticularly the  acid  tartrate  of  potash,  the  oil  of 
juniper,  and  the  decoction  of  broom.  Iron  must 
be  assiduously  administered,  to  make  up  for 
the  waste  of  the  materials  of  the  blood.  Gallic 
acid,  ergot,  and  belladonna  have  all  been  praised 
as  tending  to  diminish  the  discharge  of  albumin 
resulting  from  a  persistent  chronic  inflammation 
of  the  tubules.  The  treatment  of  special  symp- 
toms and  complications  will  be  considered  after 
indicating  the  general  management  of  the  other 
varieties  of  Bright's  disease. 

The  diet  during  the  earliest  stages  should  be 
Maily  assimilable,  and  not  too  rich  in  nitroge- 
nous elements.  Milk  is,  as  a  rule,  well  borne. 
Some  practitioners  laud  skimmed  milk  as  an 
unfailing  remedy  in  the  disease.  It  is  a  good 
diuretic,  and,  when  it  suits  the  stomach,  a  good 
article  of  diet,  but  possesses  no  other  therapeu- 
tical virtue.  In  the  more  chronic  stages  the 
food  should  be  of  the  most  nourishing  kind,  and  a 
Tioderate  allowance  of  stimulants  may  be  needod. 


(2)  In  the  treatment  of  the  waxy  form,  the 
most  important  indication  is  to  seek  to  remove 
the  cause  of  the  degeneration,  if  still  existing.  H 
there  be  disease  of  bone  or  chronic  abscess  it 
must,  if  possible,  be  cured ;  constitutional  syphilis 
must  be  combated  by  appropriate  remedies. 
The  tincture  of  perchloride  of  iron,  quinine,  nux 
vomica,  and  such  combinations  as  Easton's  syrup 
of  the  phosphates,  are  useful.  The  patient  must 
also  have  good  food,  and  should  lead  an  easy  life. 

(3)  In  the  cirrhotic  form  it  is  probable  that  no 
remedy  we  at  present  possess  can  influence  the 
pathological  process,  although  arsenic  and  alka- 
line remedies,  and  particularly  iodide  of  potas- 
sium, enjoy  a  certain  reputation.  It  is  of  course 
the  duty  of  the  skilful  physician  to  obviate  the 
results  of  the  morbid  process.  It  is  obviously 
of  great  importance  to  avoid  the  causes  of  the 
disease.  Lead-poisoning  should  be  avoided ;  the 
gouty  tendency  kept  in  check;  and  the  abuse  of 
alcohol  forbidden. 

(4)  In  the  management  of  the  combined  forms 
of  Bright's  disease  these  plans  of  treatment  must 
be  conjoined  according  to  circumstances,  but,  on 
the  whole,  treatment  is  much  less  successful 
than  in  the  simple  cases.  In  the  combined  waxy 
and  inflammatory  affection,  for  instance,  it  is  not 
uncommon  for  dropsy  to  persist,  although  the 
diuretics  bring  the  urine  up  to  or  above  the 
natural  standard. 

(5)  With  regard  to  the  special  symptoms  and 
complications  of  Bright's  disease,  the  sick- 
ness and  vomiting  are  best  relieved  by  counter- 
irritation  over  the  stomach  ;  and  by  giving  ice, 
milk,  and  hydrocyanic  acid  internally.  These 
symptoms  are,  however,  often  very  intractable. 
Diarrhoea  must  sometimes  be  let  alone  ;  at  other 
times  it  must  be  treated  by  means  of  astringents 
or  sedatives,  either  administered  by  the  mouth  or 
as 'enema  or  suppository.  Ascites  must  be  treated 
as  a  manifestation  of  dropsy,  and  occasionally 
the  abdomen  requires  tapping.  Peritonitis  must 
be  combated  by  hot  fomentations  and  opium, 
but  the  latter  requires  great  care  in  its  adminis- 
tration. All  through  the  disease  in  all  its  forms 
haematic  tonics  are  demanded;  iron  in  some  form 
should  be  constantly  administered.  For  haemor- 
rhages the  pernitrate  of  iron,  local  astringents, 
ergot  and  ergotine,  gallic  acid,  or  acetate  of  lead 
must  be  tried  in  various  combinations.  The 
best  results  have  followed  the  use  of  ergotine  in 
3-  to  5-grain  doses  injected  subcutaneously.  The 
irritating  effects  sometimes  observed  after  the 
subcutaneous  injection  of  ergotine  may  often 
be  obviated  by  boiling  the  solution,  or  by  the 
addition  of  a  minute  quantity  of  salicylic  acid. 
Hydropericardium  and  pericarditis  must  be 
treated  in  the  usual  way.  The  vessels  and  the 
heart  are  not  amenable  to  treatment.  Bronchial 
catarrh  must  be  carefully  attended  to,  by  the 
avoidance  of  exposure  to  cold  ;  by  the  application 
of  counter-irritation  externally;  and  by  the 
internal  administration  of  expectorants.  (Edema 
of  the  lungs  must  be  treated  by  counter-irri- 
tants, and  by  remedies  fitted  to  reduce  the 
general  dropsy.  Pneumonia,  phthisis,  and  pleu- 
risy must  be  treated  on  ordinary  principles. 
Hydrothorax  may  demand  paracentesis.  Genoral 
dropsy  is  one  of  the  most  important  compli- 
cations, and  should  be  combated  by  means  of 
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diuretics,  purgatives,  and  diaphoretics  ;  in  many 
cases  puncture  of  the  cedematous  parts  is  de- 
manded. When  puncture  has  been  determined 
upon,  precautions  must  be  taken  to  avoid  inflam- 
mation. Eczema  and  erysipelas,  when  they 
occur,  should  be  dealt  with  according  to  the 
principles  of  the  art.  Headache  is  relieved  in 
different  casos  by  iron,  by  hot  or  cold  applica- 
tions t.o  the  head,  by  quinine,  or  by  inhalation 
of  a  few  drops  of  nitrite  of  amyl.  When  uraemia 
occurs  in  acute  inflammatory  conditions,  or  with 
suppression  of  urine,  dry-cupping  or  wet-cupping 
over  the  renal  regions  should  be  tried,  along 
with  free  purgation  and  hot-air  baths  and,  es- 
pecially in  puerperal  cases,  general  blood-letting. 
Bromide  of  potassium  should  be  given  in  drachm 
doses,  and  if  convulsions  be  severe,  the  patient 
must  be  kept  under  the  influence  of  chloroform. 
In  the  more  chronic  and  gradually  advancing 
form  of  uraemia,  counter-irritation  at  the  back 
of  the  neck  and  over  the  scalp  sometimes  ap- 
pears to  be  useful.  But  treatment  is  not  so 
often  of  advantage  in  this  as  in  the  other  form. 
In  the  eye-afifections,  iodide  of  potassium  enjoys 
some  reputation.  Haemorrhagic  apoplexy  de- 
mands no  special  measures  for  its  treatment. 

T.  Grainger  Stewart. 

BBOMISM. — Definition. — Bromism  is  the 
term  applied  to  the  morbid  effects  produced  by 
the  administration  of  the  salts  of  bromine  under 
certain  circumstances. 

Description.  —  The  effect  of  the  salts  of 
bromine,  when  administered  in  medicinal  doses, 
is  to  reduce  nervous  activity  ;  and  thus,  with  a 
certain  amount  of  anaesthetic  influence,  to  pro- 
mote rest  and  sleep.  When  such  doses  have 
been  long  continued,  or  in  certain  idiosyncrasies, 
or  when  excessive  doses  are  administered,  re- 
sults are  produced  which  constitute  a  state  of 
disease,  and  to  this  condition  the  term  '  brom- 
ism '  is  applied.  These  results  are  manifested 
on  the  brain  and  spinal  cord ;  on  the  skin ; 
on  the  mucous  membranes  and  glandular  struc- 
tures ;  and  on  the  organs  of  circulation  and  respi- 
ration. 

1.  On  the  Brain  and  Spinal  Cord. — When 
the  therapeutic  action  intended  to  be  obtained 
from  the  use  of  a  salt  of  bromine  is  exceeded, 
the  quiet  or  sleep  becomes  more  pronounced, 
and  there  is  more  or  less  constant  somno- 
lence ;  the  memory  becomes  impaired,  words 
oeing  forgotten  or  misplaced,  whilst  written  and 
spoken  language  is  confused,  the  tongue  is  tremu- 
lous, and  speech  is  difficult.  The  gait  becomes 
feeble  and  staggering,  with  inability  to  control 
movement,  and  somewhat  resembles  the  condi- 
tion observed  in  locomotive  ataxy.  The  special 
senses — sight,  hearing,  taste,  and  touch — are  im- 
paired: reflex  excitability  is  diminished,  and  this 
is  especially  observed  in  the  fauces,  occasionally 
to  such  an  extent  as  to  cause  difficulty  in 
swallowing.  Sexual  feelings  are  diminished  or 
altogether  suppressed.  The  general  aspect  of 
a  case  of  well-marked  bromism  much  resembles 
one  of  senile  imbecility. 

2.  On  the  Skin. — A  very  frequent  result  of 
the  internal  use  of  the  bromides  is  a  follicular 
eruption  of  the  skin,  closely  resembling  acne, 
which  is  generally  situated  on  the  face,  chest, 
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and  shoulders.  When  the  use  of  the  drug  is  cot* 
tinucd,  the  acne  becomes  aggravated,  and  boils 
appear.  A  more  rare  form  of  skin-disease  simi- 
larly caused  has  been  described  by  Dr.  Cholmeley, 
Mr.  Hutchinson,  and  M.  Voisin.  This  disease 
appears  as  vesicles,  which  become  aggregated 
into  clusters  or  patches.  These  proceed  to  sup- 
puration, and  are  6oou  followed  by  scabbing, 
their  base  being  slightly  raised,  hard,  sometimes 
ulcerated,  and  surrounded  by  a  red  areola.  In 
a  later  stage  the  eruption  presents  the  appear- 
ance of  dusky  red  stains.  It  has  been  observed 
more  especially  on  the  limbs  and  head.  Erup- 
tions having  more  or  less  the  characters  of  ery- 
thema and  of  eczema  have  also  been  described 
as  following  the  use  of  these  agents. 

3.  On  the  Mucous  Membranes  and  Glandular 
Structures. — Dryness  of  the  mouth  and  tongue 
is  often  experienced  in  bromism ;  but  in  some 
cases  there  is  said  to  be  an  increased  flow  of 
saliva.  Nausea,  flatulence,  eructations  having 
a  saline  taste,  heat  and  fulness  at  the  epigas- 
trium, and  occasionally  gastric  catarrh  and  diar- 
rhoea, have  been  observed  ;  it  is  said  that  acute 
enteritis  and  even  a  typhoid  condition  have  oc- 
curred. 

4.  On  the  Organs  of  Circulation  and  Respira- 
tion.— The  salts  of  bromine  are  said  to  produce 
contraction  of  the  capillaries.  The  skin  may 
present  a  peculiar  pallor,  and  the  extremities 
feel  cold.  The  action  of  the  heart  is  rendered 
slower  and  weaker;  and  may  even  cease  alto- 
gether, under  the  continued  operation  of  these 
drugs.  The  action  on  the  respiratory  organs 
is  similar  to  that  upon  the  heart.  It  has  been 
observed  that  bromine — recognised  by  its  pe- 
culiar odour  in  the  expired  air — is  eliminated 
from  the  respiratory  mucous  membrane.  Bron- 
chial catarrh  occurs,  and  instances  are  recorded 
in  which  pneumonia  is  said  to  have  followed  and 
proved  fatal. 

It  must  be  remembered  that,  although  it  has 
been  thought  desirable  to  discuss  separately  here 
the  effect  of  these  drugs  on  the  several  systems, 
these  effects  are  combined  in  various  degrees. 
In  some  cases  the  affection  of  the  skin  is  alone 
noticeable ;  in  others,  that  of  the  nervous  sys- 
tem ;  while  in  a  third  class  there  is  produced  a 
combination  more  or  less  of  all  the  phenomena, 
constituting  what  may  be  called  a  cachexia. 
In  such  cases  we  find  loss  of  flesh,  strength, 
colour,  and  mental  power;  paralysis  of  the 
muscles;  loss  of  reflex  and  general  sensibility 
and  of  the  functions  of  the  special  senses  ;  com- 
plete apathy  and  general  prostration,  the  coun- 
tenance having  a  semi-idiotic  expression  ;  cold- 
ness of  the  extremities ;  and  gradual  failure  of 
the  heart's  action. 

Pathology. — The  condition  just  described  is 
but  the  extreme  effect  of  the  ordinary  physio- 
logical action  of  the  salts  of  bromine.  This 
condition  may  be  due  either  to  idiosyncrasy — 
that  is,  to  undue  susceptibility  on  the  part  of  the 
individual — or  to  the  administration  of  large 
quantities  of  the  drug,  either  in  medicinal  doses 
for  a  long  period,  or  in  excessive  doses  ad- 
ministered within  a  short  time.  The  individual 
susceptibility  may  depend  upon  the  want  of  ca- 
pability to  eliminate  the  drug ;  on  the  general 
state  of  health  ;  or  on  the  presence  of  a  disease 
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which  resists  its  action.  Under  these  circum- 
Btances,  as  well  as  in  the  presence  of  certain 
modifying  influences,  such  as  the  action  of  other 
remedial  agents  simultaneously  administered,  it 
is  difficult  to  fix  upon  the  amount  of  a  bromine 
salt  capable  of  producing  morbid  symptoms  in 
any  given  individual.  The  writer  has  seen  a 
nightly  dose  of  ten  grains  of  bromide  of  potas- 
sium, continued  for  some  weeks,  produce 
marked  somnolence  during  the  day,  and  im- 
pairment of  memory;  whilst  it  has  required 
the  enormous  doses  of  200  or  300  grains 
a  day,  which  seem  to  be  administered  on  the 
Continent,  to  produce  the  extreme  effects  above 
described.  The  rapidity  with  which  these  effects 
are  produced,  constituting  the  acute  and  chronic 
forms  of  bromism,  will  depend  on  the  amount 
and  frequency  of  the  dose,  and  on  the  suscepti- 
bility of  the  individual.  The  effect  of  a  sudden 
considerable  increase  in  the  dose  has  been  ob- 
served by  the  writer  in  a  case  which  first 
directed  his  attention  to  the  subject  of  bromism 
in  1872.  This  case  he  saw  in  consultation  with  Mr. 
Alfred  Burton.  Half-drachm  doses  of  bromide  of 
potassium  had  been  taken  twice  a  day  for  several 
weeks,  when  by  mistake  the  quantity  of  the  drug 
was  doubled ;  then,  after  three  days,  symptoms 
closely  resembling  senile  imbecility  were  rapidly 
developed. 

Diagnosis. — Eecognising  the  value  of  the 
bromides,  and  the  frequency  with  which  they  are 
used,  it  is  extremely  important  that  the  peculiar 
results  which  they  are  capable  of  producing  should 
be  borne  in  mind  ;  for  if  they  are  not  recognised 
in  time,  and  if  the  use  of  the  drugs  be  persisted 
in,  disastrous  effects  which  might  otherwise  be 
avoided  will  follow.  "Without  going  into  details 
of  diagnosis,  it  will  probably  be  sufficient  to 
point  out  the  necessity  for  remembering  that  the 
symptoms  which  have  been  described  above  can 
be  produced  by  the  use  of  bromides ;  and  that 
when  such  a  combination  of  symptoms  does  occur 
during  their  use,  it  is  highly  probable,  in  the 
absence  of  disease  capable  of  accounting  for 
them,  that  the  symptoms  have  originated  from 
the  operation  of  those  agents. 

Treatment. — This  consists  in  stopping  the 
use  of  the  drug,  and  hastening  its  elimination  by 
promoting  the  action  of  the  kidneys  and  other 
excreting  organs.  It  is  said  that  arsenic  in 
combination  acts  as  a  preventive  of  the  eruptions. 

The  above  description  refers  to  the  effects  of 
bromide  of  potassium ;  but  like  effects  are  pro- 
duced by  other  salts  of  bromine,  though  to  what 
extent  by  each  has  not  yet  been  ascertained. 

E.  Quain,  M.D. 

BROMIDROSIS  (Ppa/ios,  a  stench;  and 
t'Spis,  sweat).  A  term  for  fetid  perspiration.  See 
Perspiration,  Disorders  of. 

BRONCHI,  Diseases  of.— The  diseases  of 
the  bronchi  may  be  discussed  in  the  following 
order: — 1.  Acute  inflammation ;  2.  Chronic  in- 
flammation ;  3.  Plastic  inflammation  ;  4.  Dilata- 
tion ;  5.  Narrowing  or  obstruction  ;  6.  Cancer. 

1.  Acute  Inflammation  —  Acute  Bron- 
chitis.—Acute  Bronchial  Catarrh. 

Definition. — An  acute  inflammation  or  con- 
gestion, general  or  partial,  of  the  bronchiul  tubes 
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^Etiology. — The  causes  of  acute  bronchitis 
may  be  classed  as  (a)  predisposing  and  (6)  ex- 
citing. 

(a)  Of  the  predisposing  causes  age  is  one  of  the 
most  important.  The  disease  is  indeed  confined 
to  no  period  of  life,  but  it  is  most  frequently  met 
with  in  the  young  and  the  old,  and  in  these  sub- 
jects it  assumes  its  most  serious  characters.  The 
imperfect  development  of  the  infant,  and  the 
diminished  vitality  of  the  aged,  seem  to  render 
them  especially  liable  to  attacks  of  bronchitis, 
and  to  make  the  disease  exceptionally  fatal  in 
them.  Sex  appears  to  have  no  influence  as  a 
predisposing  cause.  The  habits  of  life  have  an 
important  influence  in  the  causation  of  bron- 
chitis. The  practice  of  living  in  heated  rooms, 
especially  where  gas  is  largely  consumed,  and  of 
breathing  the  vitiated  atmosphere  produced  by 
the  assemblage  of  large  numbers  of  persons  in 
apartments,  is  undoubtedly  a  fertile  predisposing, 
as  well  as  exciting,  cause  of  the  complaint ;  so 
also  is  the  practice  of  keeping  children  too  much 
within  doors  on  the  one  hand,  or,  on  the  other, 
of  exposing  them  to  inclement  weather  when  in- 
sufficiently clad.  Temperament  can  scarcely  be 
considered  a  predisposing  cause,  but  the  state  of 
the  general  health  exercises  a  powerful  influence. 
A  weakly  constitution,  or  one  weakened  by  over- 
work, improper  food,  &c,  predisposes  to  bron- 
chitis ;  whilst  such  affections  as  Bright's  disease, 
gout,  and  diseases  of  the  heart,  alike  favour  its 
occurrence.  Again,  certain  occupations  are  favour- 
able to  the  development  of  bronchitis.  Inde- 
pendently of  the  fact  that  living  or  working  in 
heated  and  confined  rooms  predisposes  to  the 
disease,  such  occupations  as  lead  to  the  inhalation 
of  irritating  particles,  as  those  of  steel,  cotton, 
&c,  give  rise  to  it.  The  climate  most  favourable 
to  the  production  of  bronchitis  is  probably  that 
which  is  at  the  same  time  both  cold  and  damp, 
and  where  sudden  variations  of  temperature 
occur.  The  seasons  of  the  year  in  which  it  pre- 
vails most  are  the  late  autumn,  the  winter,  and 
the  early  spring. 

(b)  Exciting  causes. — Although  undoubtedly 
cold  directly  applied  to  the  surface  of  the  body  is 
in  a  large  number  of  cases  the  exciting  cause  of 
bronchial  inflammation,  still  the  transition  from 
cold  to  heat — passing  from  a  cold  atmosphere  to 
a  heated  one — is  a  large  factor  of  the  disease. 
There  can  be  little  doubt  that  bronchitis  is  often 
produced  directly  by  the  effects  of  heated  and 
vitiated  air  on  the  bronchial  membrane,  and  on  the 
system  at  large  ;  and  that  in  the  latter  instance, 
the  affection  is  merely  a  local  manifestation  of  a 
general  influence.  Bronchitis  may  also  be  caused 
by  the  direct  action  of  irritants  contained  in  the 
air — as  irritant  vapours,  minute  particles  of 
steel,  cotton,  or  ipecacuanha,  and  the  emanations 
(pollen)  from  flowering  plants.  Again,  morbid 
conditions  of  the  blood,  the  result  of  specific 
febrile  affections,  act  as  exciting  causes  of  the 
disease ;  as  do  also  the  poison  of  syphilis,  and 
the  altered  condition  of  the  blood  produced  by 
gout.  Bronchitis  is,  moreover,  a  constant  ac- 
companiment of  influenza. 

Anatomical  Characters. — The  mucous  mem- 
brane is  mainly  affected  in  acute  bronchitis,  but 
morbid  changes  may  bo  produced  in  the  deeper 
structures.     The  mucous  membrane  is  red — the 
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redness  being  arborescent,  streaked,  or  mottled, 
but  not  usually  spread  uniformly  over  a  large 
surface.  The  injected  condition  of  the  membrane 
does  not,  as  a  rulo,  extend  into  tho  finer  bronchial 
tubes,  but  in  some  cases  ■whore  there  have  been 
frequent  attacks  of  inflammation,  the  smallest 
bronchi  have  a  red  appearance.  The  membrane 
is  sometimes  thickened  and  soft,  but  ulceration 
is  very  rare.  The  tubes  are  generally  found  more 
or  less  filled  with  secretion,  either  frothy  mucus, 
muco-pus,  or  even  actual  pus.  Sometimes  the 
secretion  is  very  abundant,  filling  all  the  tubes. 
Fibrinous  masses  are  occasionally  met  -with, 
which  may  form  casts  of  the  tubes.  Collapse  of 
portions  of  lung-substance — lobulettes  or  -whole 
lobules  of  the  lungs — is  not  un frequently  found, 
as  are  also  patches  of  lobular  pneumonia.  The 
venous  system  and  the  right  side  of  the  heart 
are  overloaded,  and  the  blood  is  dark.  In  many 
eases  fibrinous  deposits  are  found  in  the  cavities 
and  great  vessels  of  the  heart. 

In  speaking  of  the  pathology  of  bronchitis,  it 
is  necessary  to  refer  to  the  distribution  of  the 
bronchial  blood-vessels.  The  bronchial  arteries 
when  they  have  fairly  entered  the  lungs  have  no 
accompanying  veins.  The  so-called  bronchial 
veins  are  some  small  vessels  which  return  the 
blood  supplied  to  the  structures  about  the  roots 
of  the  lungs.  The  blood  which  is  supplied  to  the 
bronchial  tubes,  when  they  have  commenced 
their  divisions,  passes  into  radicles  of  pulmonary 
veins,  and  is  returned  directly  to  the  left  side  of 
the  heart.  The  question  whether  there  is  a  com- 
munication between  the  bronchial  arteries  and 
the  pulmonary  artery,  is  still  sub  judice.  If  such 
communication  exist,  it  is  only  slight.  The  blood 
of  the  bronchial  arteries,  after  supplying  the 
mucous  membrane  and  other  structures  of  the 
tubes,  passes,  either  wholly  or  in  very  large  part, 
to  the  left  side  of  the  heart,  not  having  circulated 
through  the  aerating  portion  of  the  lungs.  The 
circumstances  of  this  anatomical  arrangement 
are  most  important  in  a  practical  point  of  view. 
Anything  which  embarrasses  the  circulation  on 
the  left  side  of  the  heart — such  as  mitral  regur- 
gitation— must  necessarily  cause  a  very  loaded 
condition  of  the  bronchial  vessels ;  and  all  physi- 
cians are  familiar  with  the  form  of  bronchitis 
which  is  so  common  in  these  cardiac  affections. 
The  congested  mucous  membrane,  and  the  pro- 
fuse bronchial  secretion,  are  the  result  of  the 
direct  impediment  to  its  circulation  which  the 
blood  meets  with,  from  passing  at  once  into 
vessels  which  go  straight  to  the  left  side  of  the 
heart.  The  relief  often  afforded  in  this  form  of 
bronchitis  by  the  exhibition  of  digitalis,  is  ex- 
plained by  the  circumstance  above  referred  to. 

Symptoms. — The  symptoms  of  acute  bronchitis 
vary  according  as  the  larger  or  smaller  tubes  are 
affected.  The  disease  attacks,  first,  the  larger 
and  medium-sized  tabes;  and,  secondly,  the 
smaller  ones.  To  this  latter  form  of  the  affec- 
tion the  name  of  capillary  bronchitis  has  been 
given. 

1.  Acute  bronchitis  of  the  larger  tubes.  The 
attack  is  usually  ushered  in  by  symptoms  of 
catarrh,— sneezing,  lachrymation,  a  sense  of  ful- 
ness about  the  nose  and  eyes,  with  frontal  head- 
ache ;  the  throat  becomes  dry  and  sore,  and  then 
increased  secretion  sets  in  ;  the  follicles  at  the 
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back  of  the  pharynx  become  enlarged ;  the  upper 
part  of  the  larynx  is  often  involved,  there  being 
slight  hoarseness  ;  and  the  affection  gradually 
creeps  down  into  the  bronchial  tubes.  The 
disease  is  not  ushered  in  by  decided  rigors,  but 
chills  and  sometimes  shiverings  are  experienced  ; 
tho  pulse  is  not  much  affected,  but  its  frequency 
is  increased  in  some  cases ;  there  is  a  general 
sense  of  malaise,  as  well  as  a  want  of  energy. 
When  the  disease  has  set  in  fully  certain  local 
symptoms  are  found.  More  or  less  pain  is  felt 
behind  and  above  the  sternum;  the  sensation  is 
increased  by  a  deep  inspiration ;  the  pain  shoots 
at  times  over  the  chest  in  the  direction  of  the 
larger  bronchial  tubes ;  and  there  is  a  tickling 
or  unpleasant  irritation  felt  behind  the  sternum, 
which  gives  rise  to  cough.  Dyspnoea  is  not  a 
marked  feature  of  this  form  of  bronchitis;  it 
exists,  however,  sometimes ;  and  in  the  most  severe 
cases  a  sense  of  oppression,  weight,  and  tightness 
about  the  chest  is  experienced.  Cough  is  one  of 
the  earliest  and  most  prominent  symptoms ;  it 
is  at  first  dry,  and  there  is  usually  at  this  period 
some  hoarseness.  The  cough  is  paroxysmal,  and 
often  very  violent ;  it  becomes  attended  with  ex- 
pectoration as  the  disease  progresses.  This  varies 
at  different  stages  of  the  affection ;  at  first  watery 
and  frothy,  and  almost  transparent,  it  becomes 
as  the  disease  progresses  more  consistent,  viscid, 
and  opaque,  passing  through  the  stages  of 
mucus  to  muco-pus  and  pus ;  it  is  sometimes 
distinctly  nummulated.  Small  streaks  of  blood 
are  occasionally  seen  mixed  with  the  sputa. 
Examined  under  the  microscope  the  sputa  are 
found  in  the  early  stages  of  the  disease  to  con- 
tain epithelial  cells  from  the  mucous  membrane ; 
and,  later,  many  of  the  so-called  exudation-cor- 
puscles, molecular  and  granular  matter,  pus-cells, 
and  occasionally  blood-discs. 

In  the  milder  cases  of  this  form  of  bronchitis 
there  is  but  little  general  disturbance ;  and  even  in 
the  more  severe  cases  the  febrile  reaction  is  not 
usually  very  great.  The  pulse  rises  a  little,  but 
does  not  become  very  frequent ;  the  temperature 
rarely  becomes  high ;  there  is  in  many  cases  but 
little  interference  with  the  appetite.  A  general 
feeling  of  depression,  which  in  some  cases  is  very 
marked,  is  usually  experienced. 

2.  Acute  bronchitis  of  the  smaller  tubes — Ca- 
pillary bronchitis.  This  is  a  very  formidable 
disease.  It  attacks  the  finer  bronchial  tubes,  and 
probably  extends  to  their  smallest  ramifications. 
Its  symptoms  are  very  grave.  Some  of  the  worst 
cases  of  capillary  bronchitis  are  met  with  in 
connexion  with  emphysema  of  the  lungs.  It 
may  be  an  extension  of  inflammation  from  the 
larger  tubes ;  or  the  capillary  tubes  may  be 
attacked  simultaneously  with  the  larger  ones,  or 
alone.  The  early  symptoms  are  more  severe 
than  those  of  ordinary  bronchitis,  and  rigors  are 
more  common.  Dyspnoea  is  marked  ;  it  may 
vary  from  mere  rapid  respiration  to  constant  or 
paroxysmal  orthopnoea.  The  respirations  may 
rise  to  fifty  in  a  minute.  Cough  is  almost  con- 
tinuous, at  times  becoming  very  violent  and 
most  distressing.  Expectoration  is  attended 
with  difficulty.  The  sputa  soon  become  very 
abundant,  and  rapidly  assume  a  purulent  charac- 
ter ;  or  they  are  very  viscid  and  ropy. 

The  general  symptoms  are  very  severe.  The 
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fever  is  high — the  temperature  reaching  to  103° 
Fahr.  and  upwards  ;  and  the  pulse  is  frequent, 
rising  to  120  or  140.  The  temperature  rarely 
attains  the  height  -which  characterises  acute 
tuberculosis  or  pneumonia.  There  are  often 
profuse  perspirations,  and  in  some  cases  excessive 
debility  is  felt.  If  the  disease  progresses  unfa- 
vourably, symptoms  of  very  imperfect  aeration  of 
the  blood  come  on.  The  face  becomes  turgid  and 
bloated,  the  lips  and  ears  get  livid,  the  veins  are 
distended,  the  temperature  falls,  cold  clammy 
perspirations  break  out,  the  pulse  becomes  very 
small  and  rapid,  delirium  supervenes,  the  respi- 
ration is  shallow  and  catching,  and  the  patient 
dies  of  apnoea,  and  from  the  presence  of  fibrinous 
clots  in  the  heart  and  great  blood-vessels. 

Physical  Signs. — The  physical  signs  of  both 
forms  of  acute  bronehitis  may  be  referred  to 
together.  Inspection  reveals  little  of  practical 
value  in  simple  bronchitis.  The  chest-form  is 
not  altered.  In  severe  cases  the  abdominal 
movements  are  in  excess.  The  costal  movements 
are  frequently  those  of  elevation  rather  than  ex- 
pansion. In  extreme  cases  the  lower  end  of  the 
sternum  and  the  connected  cartilages  sink  "with 
inspiration  ;  -while  the  expiration-movements  are 
slow,  laboured,  and  inefficient.  If  the  hand  is  ap- 
plied to  the  chest,  rhonchal  fremitusmay  be  often 
felt,  sometimes  over  a  large  area.  The  percussion- 
sound  may  be  somewhat  exaggerated  from  over- 
distension of  the  lungs,  especially  in  children  ;  not 
appreciably  altered ;  or  deficient  in  resonance, 
owing  to  the  accumulation  of  secretion  at  the 
bases  of  the  lungs,  to  oedema  or  congestion 
(as  in  typhoid  fever),  or  to  pulmonary  collapse. 
In  young  children  a  sound  resembling  the 
cracked-pot  sound  may  be  occasionally  pro- 
duced, variable  in  site.  The  sounds  heard  in 
auscultation  vary  according  to  the  stage  of  the 
disease.  The  breath-sounds  are  loud  when  the 
tubes  are  free ;  when  the  latter  are  plugged  by  se- 
cretion, they  often  become  feeble  or  even  totally 
suppressed,  from  closure  of  a  tube  leading  to  a 
portion  of  the  lung.  The  adventitious  sounds 
of  bronchitis  include  the  various  rhonchi,  dry  or 
moist :  the  dry  rhonchi  are  heard  in  the  early 
stages  of  the  disease  for  the  most  part,  but  when 
once  secretion  has  set  in,  the  moist  rhonchi  or 
rales  are  more  or  less  extensively  heard,  depend- 
ing for  their  character  on  the  size  of  the  tubes 
which  are  the  seat  of  inflammation.  Thus  they 
are  called  mucous  when  produced  in  the  large 
tubes,  sub-mucous  and  sub-crepitcmt  when  pro- 
duced in  the  finer  ones ;  the  latter  term  being 
used  to  characterise  the  rales  of  capillary  bron- 
chitis. When  the  large  bronchial  tubes  are  filled 
with  a  secretion  which  is  not  viscid,  the  sounds 
may  have  a  rattling  character.  The  various 
rhonchi  may  be  heard  over  different  parts  of  the 
lungs  at  the  same  time,  according  to  the  seat 
and  stage  of  the  bronchitis.  In  capillary  bron- 
chitis sub-crepitant  rales,  accompanying  inspira- 
tion and  expiration,  are  abundantly  heard 
towards  the  bases  of  both  lungs  especially.  As 
a  rule  there  is  no  displacement  of  organs  in 
bronchitis,  but  the  diaphragm  is  sometimes 
depressed  from  great  distension  of  the  lungs,  and 
the  heart  is  occasionally  displaced  towards  the 
'  eight. 

Diaonosis. — The  diagnosis  of  acute  bronchitis, 
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except  in  a  few  instances,  presents  no  great  diffi- 
culty. In  the  early  stages  of  whooping-cough  it 
is  impossible  to  decide  whether  the  case  is  one 
of  simple  bronchitis  or  not,  but  subsequently  the 
paroxysmal  character  of  the  cough  settles  the 
point.  In  some  cases  of  bronchitis  occurring  in 
children  the  breathing  may  resemble  that  of 
croup,  but  here  the  presence  of  catarrh ;  the 
wheezing  nature  of  the  respiration  ;  the  absence 
of  much  fever ;  the  characters  of  the  sputa  ob 
tained  by  wiping  the  back  of  the  tongue,  and  its 
freedom  from  membranous  shreds  ;  and  the  phy- 
sical examination  of  the  chest  indicating  the  pre- 
sence of  rhonchi,  will  be  sufficient  to  establish  a 
diagnosis.  From  laryngitis  the  discrimination  is 
not  difficult. 

Pneumonia  may  generally  be  easily  diagnosed 
from  capillary  bronchitis,  with  which  form  it  can 
perhaps  be  alone  confounded.  Capillary  bron- 
chitis is  not  ushered  in,  as  pneumonia  usually  is, 
by  a  well-marked  and  prolonged  rigor ;  the  gene 
ral  febrile  disturbance  is  less,  and  the  temperature 
not  so  high  ;  moreover  the  absence  of  dulness  on 
percussion,  and  of  increased  vocal  resonance  and 
fremitus  will  aid  in  the  differentiation.  From 
lobular  pneumonia  in  children  the  diagnosis  is 
not  always  easy.  In  this  disease  there  is  often 
no  dulness  to  be  perceived  on  percussion ;  whilsr. 
on  the  other  hand,  in  bronchitis  dulness  may 
exist  from  pulmonary  collapse. 

The  diagnosis  of  capillary  bronchitis  from 
acute  phthisis  often  presents  difficulties.  The 
main  points  to  be  relied  on,  independently  of  the 
family  history,  which  may  aid,  are  that  in  capil- 
lary bronchitis  the  fever  is  less  and  the  tempera- 
ture lower  ;  signs  of  apnoea  soon  come  on  ;  and 
there  is  free  expectoration  of  muco-purulent 
matter.  In  one  form  of  acute  phthisis  there  is 
evidence  of  pneumonic  consolidation,  followed  by 
signs  of  the  formation  of  cavities.  In  tie  miliary 
tubercular  form  there  are  in  many  cases  scarcely 
any  physical  signs  except  rales,  most  marked  at 
the  apices  of  the  lungs. 

Prognosis,  Duration,  Termination,  and 
Mortality. — The  prognosis  in  an  ordinary  case 
of  bronchitis  is  favourable,  but  when  the  dis- 
ease occurs  in  the  very  young  or  the  aged  the 
prognosis  should  always  be  guarded.  In  the 
milder  forms  the  affection  may  last  only  a  few 
days,  or  two  or  three  weeks.  Severe  cases  are 
more  protracted.  The  disease  may  terminate 
in  perfect  recovery,  in  death,  or  by  passing 
into  the  chronic  form.  It  may  be  the  starting 
point  o*f  emphysema  of  the  lungs,  or  of  certain 
forms  of  phthisis.  The  mortality  is  much  in- 
fluenced (1),  by  age,  being  greatest  in  the 
very  young  and  the  very  old ;  (2),  by  the  pre- 
vious state  of  health,  which,  if  lowered  by  any 
circumstances,  will  render  recovery  more  doubt- 
ful ;  (3),  by  the  extent  of  the  inflammation, 
especially  when  the  disease  is  of  the  capillary 
form  ;  (4),  by  the  existence  or  non-existence  of 
any  organic  disease  of  the  heart,  lungs,  or 
kidneys ;  (6),  by  the  disease  being  epidemic 
or  otherwise  ;  and,  lastly,  by  the  time  the  case 
has  come  under  treatment,  whether  early  or  late. 

Treatment. — In  the  treatment  of  bronchitis 
regard  must  be  had  to  the  constitutional  con- 
dition of  the  patient.  Care  must  be  taken  to 
ascertain  whether  the  disease   is  secondary  to 
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s.jine  organic  affection ;  or  the  result  of  me- 
chanical irritation,  of  the  presence  of  gout  or 
rheumatism  in  the  system,  or  of  influenza ;  or 
whether  it  arises  idiopathically.  The  treatment 
uf  the  disease  as  a  primary  affection  will  be 
considered  first. 

In  an  ordinary  case  of  acute  bronchitis  it  is 
very  desirable  to  keep  tho  patient  confined  to 
his  room  and,  if  the  case  is  at  all  severe,  to  his 
bed.  The  temperature  of  the  apartment  should 
be  maintained  at  from  00°  to  65°  Pahr.  A 
higher  temperature  thau  this  is  generally  not 
favourable  to  the  progress  of  tho  case.  In  the 
early  stages  of  the  attack  it  is  well  to  allow 
the  air  of  the  room  to  be  more  or  less  saturated 
with  steam.  A  free  action  of  the  6kin  should 
be  promoted ;  and  for  this  purpose  warm 
drinks,  with  or  without  some  form  of  alcohol  or 
some  diaphoretic  medicine,  may  be  given  ;  or  a 
hot-air  bath  may  be  used  in  bed.  Great  relief 
is  often  experienced  from  the  application  of  a 
large  mustard  or  mustard  and  linseed-meal 
poultice  to  the  chest ;  and  it  is  well,  if  mustard 
is  applied  first,  to  apply  immediately  afterwards 
a  large  hot  linseed-meal  poultice,  to  be  renewed 
every  few  hours.  This  constant  application  of 
warmth  and  moisture  to  the  chest  is  often  pro- 
ductive of  very  great  relief  to  the  symptoms. 

Cases  of  acute  bronchitis  do  not  require 
venesection,  nor  is  the  application  of  leeches 
often,  even  if  ever,  called  for.  Severe  counter- 
irritation  is  moreover  to  be  prohibited.  It  is 
generally  desirable  to  act  on  the  bowels,  and  a 
mercurial,  followed  by  a  saline  purgative,  will 
often  be  of  great  service.  In  the  old  and 
debilitated,  as  also  in  the  young,  all  lowering 
treatment  must,  however,  be  avoided.  In  the 
early  stages  of  the  affection,  before  secretion  has 
commenced,  and  when  the  mucous  membrane  is 
dry  and  the  cough  hard,  diaphoretics  with  ipe- 
cacuanha may  often  be  given  with  advantage ; 
but  as  soon  as  secretion  is  fairly  established, 
carbonate  of  ammonia,  spirits  of  chloroform, 
ether,  cascarilla,  senega,  or  such-like  drugs  should 
be  administered.  Indeed  in  almost  every  stage 
af  bronchitis  carbonate  of  ammonia  is  one  of  the 
most  valuable  remedies  we  possess.  Care  should 
be  exercised,  especially  with  the  aged,  that 
nothing  should  be  given  which  will  so  nauseate  as 
io  prevent  food  being  taken.  In  the  exhibition 
of  medicines  to  alleviate  the  cough,  regard  must 
be  had  to  the  condition  of  the  patient  and  the 
stage  of  the  disease.  Opium  in  all  its  forms 
should  bo  given  with  caution,  especially  in  the 
young  and  old.  It  no  doubt  often  succeeds  in 
checking  cough,  but  in  doing  so  it  also  checks 
expectoration,  and  causes  an  accumulation  in 
the  bronchial  tubes,  which  sometimes  becomes 
very  dangerous  to  life.  Chloral  in  small  doses 
is  often  of  great  use  for  relieving  cough,  and  it 
may  be  combined  with  oxymelof  squills.  It  has 
:ilso  a  good  effect  in  allaying  spasm  of  the 
cubes,  if  this  exist.  In  some  cases  of  bronchitis 
the  question  of  procuring  sleep  becomes  an 
important  one.  Opium  in  its  various  forms  is 
generally  inadmissible,  in  consequence  of  its 
tendency  to  increase  the  condition  of  apnoea ; 
but  chloral  may  be  given  with  safety,  and  the 
recovery  of  a  patient  may  somotimes  be  dated 
from  the  sleep  which  this  agent  procures. 
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In  reference  to  the  exhibition  of  alcoholic 
stimulants,  except  in  the  early  stages,  and  in 
certain  cases  dependent  on  a  gouty  or  rheu- 
matic condition,  they  should  usually  be  giveb 
in  smaller  or  larger  quantities.  They  increase 
expectorating  power,  and  ward  off  the  ten- 
dency to  apnoea.  In  the  old  they  are  especially 
called  for,  and,  together  with  carbonate  of 
ammonia,  should  form  the  main  therapeutic 
agents  to  be  relied  on.  In  the  treatment  of 
capillary  bronchitis,  ammonia  and  alcoholic 
stimulants  should  be  exhibited  from  the  com- 
mencement, and  the  quantity  must  depend  on 
the  symptoms  of  each  case.  There  is  one 
source  of  danger  in  capillary  bronchitis  which 
should  always  be  borne  in  mind,  viz.,  the  for- 
mation of  fibrinous  clots  in  the  heart  and  great 
blood-vessels.  These  deposits  become  the  proxi- 
mate cause  of  death  in  many  cases,  and  they 
are  especially  liable  to  form  when  there  is 
emphysema  of  the  lungs.  Their  presence  may 
often  be  diagnosed  during  life  from  the  respira- 
tion becoming  very  rapid,  shallow,  and  laboured  : 
the  pulse  being  quick,  weak,  and  6mall,  although 
the  heart  may  at  the  same  time  be  felt  beating 
vigorously ;  the  voice  becoming  feeble ;  and 
the  mental  faculties  seriously  impaired.  After 
death  a  large  portion  of  the  cavities  of  the 
heart  may  be  found  occupied  by  these  deposits, 
the  ealibre  of  the  pulmonary  artery  and  aorta 
being  also  materially  diminished  by  them. 

In  many  cases  of  bronchitis,  when  the  acute 
symptoms  have  passed  off  but  the  secretion  con- 
tinues profuse,  as  well  as  in  those  cases  called 
bronchorrhoea,  the  exhibition  of  iron  is  often 
of  great  service.  It  seems  to  give  tone  to  the 
relaxed  capillaries  of  the  mucous  membrane,  and 
to  diminish  the  secretion.  It  may  be  given  in  com- 
bination with  carbonate  of  ammonia,  in  the 
form  of  the  ammonio-citrate  ;  or  the  tincture  of 
the  perchloride  with  ether  or  spirits  of  chloro- 
form may  be  employed,  or  the  ethereal  tincture 
of  the  acetate  (Ph.  Ger.),  which  is  a  very  valuable 
preparation  in  some  cases. 

Inhalations  are  useful  for  allaying  cough  in 
the  earlier  stages  of  the  affection,  or  for  the 
relief  of  spasm.  In  some  cases  of  severe 
bronchitis  where  apnoea  has  been  threatened, 
recovery  has  followed  the  exhibition  of  large 
doses  — half  an  ounce — of  turpentine.  In  this 
dose,  however,  it  sometimes  produces  alarming 
symptoms,  and  it  is  perhaps  better  to  exhibit  it 
in  smaller  quantities  tentatively.  An  emetic  may 
be  serviceable,  especially  in  children,  if  the  tubes 
are  much  loaded.  Children  suffering  from  severe 
attacks  of  bronchitis  should  not  be  allowed  to 
sleep  long,  for  fear  of  dangerous  accumulation  in 
the  tubes,  and  care  should  be  taken  that  the 
secretions  do  not  collect  about  the  back  of  the 
mouth. 

Patients  should  not  be  kept  on  a  low  diet  even 
at  the  beginning  of  an  attack,  and  as  the  disease 
progresses  the  quantity  of  food  allowed  may  be 
increased  according  to  the  appetite.  In  the 
treatment  of  gouty  bronchitis,  or  bronchitis 
associated  with  a  tendency  to  the  formation  of 
uric  acid  in  the  system,  colchicum  and  the 
alkalis  must  be  given,  and  the  general  measures 
used  which  are  applicable  to  the  constitutional 
condition.    If  bronchitis  depend  on  a  gouty  state. 
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it  will  not  yield  to  the  ordinary  treatment,  but 
when  its  cause  is  recognised  and  the  appro- 
priate remedies  are  administered,  the  symptoms 
usually  soon  begin  to  improve. 

In  the  cases  of  bronchitis  which  are  connected 
•with  heart-disease,  and  especially  with  mitral 
regurgitation,  digitalis  is  often  of  great  value. 
By  steadying  the  action  of  the  heart  it  relieves 
the  overloaded  pulmonary  veins,  and  thus 
directly  diminishes  the  congestion  of  the  mucous 
membrane,  as  mentioned  in  the  paragraph  relat- 
ing to  the  pathology  of  the  disease. 

It  is  impossible  in  the  scope  of  this  article  to 
refer  specially  to  the  treatment  of  bronchi  tic 
attacks  arising  from  the  various  kinds  of  me- 
chanical irritation.  There  is,  however,  one 
form  of  bronchitis  which  may  be  mentioned, 
viz.,  that  connected  with  hay-fever,  arising 
either  from  the  inhalation  of  pollen,  or  caused 
by  some  peculiar  atmospheric  influence  acting 
on  a  peculiar  nervous  system.  It  is  very  difficult 
of  cure.  In  the  writer's  experience  no  remedies 
seem  to  have  any  particular  influence  over  it, 
and  it  is  usually  only  to  be  relieved  by  removing 
the  patient  from  the  exciting  cause  of  the  affec- 
tion. In  the  treatment  of  bronchitis  depending 
on  constitutional  syphilis,  the  appropriate  mea- 
sures for  that  affection  must  be  resorted  to. 

2.  Chronic  Inflammation — Chronic  Bron- 
chitis— Chronic  Bronchial  Catarrh. 

Definition. — A  chronic  inflammation  or  con- 
gestion, more  or  less  extensive,  of  the  bronchial 
tubes. 

.iEtiology.  —  Chronic  bronchitis  very  fre- 
quently results  from  repeated  attacks  of  the  acute 
disease,  but  it  may  be  chronic  from  the  begin- 
ning. Emphysema  of  the  lungs,  dilated  bronchi, 
and  phthisis  are  causes  of  the  complaint ;  as  are 
also  various  forms  of  heart-disease,  and  some 
blood-affections,  such  as  gout.  The  inhalation  of 
irri  tating  particles  gives  rise  to  chronic  bronchitis ; 
and  it  is  also  met  with  in  connexion  with  chronic 
alcoholism.    It  is  most  common  amongst  the  old. 

Anatomical  Characters.  —  The  bronchial 
mucous  membrane  is  discoloured,  being  of  a  dull- 
red  tint,  greyish,  or  brownish.  The  discoloration 
is  for  the  most  part  partially,  but  sometimes 
evenly,  diffused.  There  is  swelling  and  increased 
firmness  of  the  mucous  membrane,  and  the  sub- 
mucous tissue  in  old-standing  cases  becomes 
infiltrated  and  indurated.  The  fibrous  and  mus- 
cular tissues  are  hypertrophied  ;  the  cartilages  in 
the  larger  tubes  are  sometimes  calcareous  ;  and 
there  is  generally  more  or  less  emphysema  of  the 
lungs. 

Symptoms.— The  symptoms  of  chronic  bron- 
chitis vary  greatly  in  different  cases.  They 
resemble  in  kind  those  of  the  acute  affection. 
There  is  cough,  expectoration,  pain,  soreness 
or  uneasiness  behind  the  sternum,  with  more  or 
less  dyspnoea.  The  constitutional  symptoms  may 
be  very  slight,  scarcely  any  effect  on  the  general 
health  being  apparent ;  or  they  may  be  very  severe. 
Three  forms  of  chronic  bronchitis  are  recognised 
clinically  : — 1.  That  which  includes  the  ordinary 
cases  of  the  disease,  varying  much  in  severity ; 
1.  that  characterised  by  excessive  secretion — 
bronchorrhma  ;  3.  that  form  which  is  called  dry 
catarrh. 

!■  In  the  first  form  of  chronic  bronchitis  the 
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cough  is  at  first  slight,  perhaps  only  occurring 
during  the  winter,  being  altogether  absent  in  the 
summer.  After  a  time  the  attacks  become  more 
frequent,  and  at  last  the  patient  is  never  free 
from  the  affection,  which  is  aggravated  at  times. 
The  cough  in  such  cases  is  more  or  less  severe, 
but  usually  most  so  in  the  morning.  It  is  often 
paroxysmal,  and  sometimes  very  violent.  The 
expectoration,  in  some  cases  being  scanty,  viscid, 
and  difficult  to  discharge,  is  in  others,  especially 
old-standing  cases,  copious  and  easy.  The  sputa 
vary  much  both  in  appearance  and  quantity. 
They  may  be  yellowish-white  muco-purulent 
matter,  or  more  decidedly  purulent,  of  a  green- 
ish-yellow or  bright  or  dark  green  colour ;  they 
are  but  little  aerated,  sometimes  not  at  all,  so 
that  they  sink  in  water  ;  at  times  they  are  num- 
mulated  and  quite  opaque.  In  some  cases  the 
expectoration  is  fetid,  constituting  the  form  of 
the  disease  denominated  '  fetid  bronchitis,'  the 
odour  resulting  either  from  sloughs  of  minute 
portions  of  the  mucous  membrane,  or  from 
chemical  changes  taking  place  in  the  sputa. 
Occasionally  streaks  of  blood  are  met  with. 
Microscopically  the  sputa  are  found  to  consist  of 
epithelium,  pus-cells,  and  granular  matter,  with 
at  times  blood-corpuscles. 

The  constitution  does  not  suffer  much  in  mild 
attacks,  but  when  chronic  bronchitis  is  permanent 
and  general,  the  system  at  large  sympathises 
more  or  less  severely :  the  appetite  fails,  sleep 
is  disturbed  by  the  cough,  emaciation  sets  in 
and  sometimes  becomes  marked,  but  it  does  not 
proceed  beyond  a  certain  point,  unlike  that  of 
phthisis,  which  is  usually  progressive.  In  all 
cases  of  chronic  bronchitis  there  is  great  risk 
of  an  acute  attack  coming  on,  especially  amongst 
the  aged.  These  attacks  are  very  dangerous,  in 
consequence  of  the  rapid  extension  of  the  disease 
throughout  the  lungs,  and  its  asphyxiating  cha- 
racter. 

2.  The  second  class  of  cases  is  characterised 
by  excessive  secretion  from  the  bronchial  tubes 
— Bronchorrhma.  This  form  is  often  met  with  in 
the  old  and  feeble,  and  especially  in  cases  of 
valvular  disease  of  the  heart.  The  cough  is 
paroxysmal,  and  attended  with  the  expectoration 
of  a  large  quantity  of  thin  watery  glairy  fluid,  or 
of  thick  ropy  gluey  matter,  like  white  of  egg 
The  quantity  expectorated  is  sometimes  very 
large.  This  form  of  bronchitis  may  cause  death 
somewhat  suddenly  by  apncea.  During  the 
paroxysms  of  cough  there  is  dyspnoea,  but  at 
other  times  it  is  absent,  except  when  heart- 
disease  exists.  The  constitution  suffers  little, 
and  the  flux  seems  sometimes  to  be  beneficial  in 
cases  of  obstructive  cardiac  disease. 

3.  The  third  variety,  or  Catarrhe  sec,  is  cha- 
racterised by  very  troublesome  cough,  oppression 
of  breathing,  tightness  of  the  chest,  and  some- 
times severe  dyspnoea.  Expectoration  is  either 
absent  or  very  scanty,  the  sputa  consisting  of 
small  masses  of  tough  viscid  semi-transparent 
mucus.  There  is  usually  no  febrile  disturbance. 
The  diseaso  is  met  with  in  gouty  people,  and  is 
often  associated  with  emphysema  of  the  lungs. 
Pathologically  it  seems  to  consist  in  a  congested 
condition  of  the  bronchial  tubes. 

Physical  Signs.— Inspection  reveals  nothing 
abnormal  in  the  form  or  size  of  the  chest,  unless* 
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emphysema  of  the  lungs  is  present.  The 
expansion  in  long-standing  cases  is  usually 
deficient;  the  chest  being  faised  more  than  in 
health.  Expiration  is  often  prolonged.  Rhon- 
ehul  fremitus  may  be  felt  more  or  less,  depending 
on  the  state  of  the  bronchial  tubes.  There  is 
often  increased  resonance,  from  the  presence  of 
emphysema.  The  breath-sounds  are  more  or 
less  changed;  they  are  harsh  and  loud,  and  the 
expiration  is  prolonged  in  cases  that  have  ex- 
isted for  a  considerable  period.  The  rhonchi 
vary ;  they  are  dry,  coarse,  moist,  or  bubbling 
according  to  the  condition  and  contents  of  the 
tubes.  Vocal  resonance  varies ;  it  may  be  bron- 
chophony, normal,  or  deficient. 

Diagnosis. — There  is  usually  but  little  diffi- 
culty in  the  diagnosis  of  chronic  bronchitis.  The 
affection  is  most  likely  to  be  confounded  with 
phthisis,  but  the  character  and  degree  of  the 
wasting,  and  the  absence  of  increased  tempera- 
ture, of  haemoptysis,  and  of  the  physical  signs 
of  consolidation,  will  generally  enable  the  prac- 
titioner to  decide  in  favour  of  the  less  important 
disease.  The  main  difficulty  lies  in  the  diagnosis 
of  cases  where  the  bronchi  are  dilated  ;  this  will 
be  referred  to  hereafter. 

Prognosis. — Although  in  itself  not  a  danger- 
ous malady,  chronic  bronchitis  becomes  so  in 
consequence  of  the  liability  which  exists  to  the 
occurrence  of  acute  symptoms  ;  when  once  es- 
tablished in  middle  or  advanced  age  it  is  almost 
incurable.  The  complaint  is  further  serious  from 
its  tendency  to  produce  emphysema  and  dilatation 
of  the  bronchi.  Per  se  it  can  scarcely  ever  be 
said  to  kill. 

Treatment.— No  case  of  chronic  bronchitis 
can  be  successfully  treated  without  due  regard 
to  the  constitutional  condition  of  the  patient. 
In  some  cases  it  is  impossible  to  cure  the 
disease,  and  all  efforts  should  be  directed  to- 
wards preventing  its  extension  ;  alleviating  the 
symptoms  to  which  it  gives  rise ;  and  warding 
off  acute  attacks.  Attention  must  be  especially 
paid  to  the  state  of  the  heart  and  kidneys;  the 
duration  of  the  affection ;  the  age  of  the  patient ; 
the  characters  of  the  expectoration  ;  the  state  of ' 
the  lungs,  as  to  the  existence  of  emphysema  or 
other  morbid  conditions ;  and  the  presence  of' 
gout  or  rheumatism.  Speaking  generally,  chronic 
bronchitis  must  be  treated  by  the  use  of  a  gene- 
rous diet,  with  more  or  less  stimulants ;  by  the 
exhibition  of  expectorants  and  tonics  ;  and  by  the 
avoidance  of  all  depressing  measures.  The  func- 
tion of  the  liver  must  be  looked  to,  and  the 
administration  of  a  few  doses  of  blue  pill  with  a 
saline  aperient  often  gives  great  relief,  and 
alters  the  character  of  the  bronchial  secretion. 
If  gout,  or  a  tendency  to  the  formation  of  uric 
acid,  is  present,  colchicum  with  alkalis  and 
other  remedies  for  gout,  such  as  a  course  of 
Friedrichshall  or  Carlsbad  waters,  will  prove  of 
groat  service.  If  cardiac  disease  exist,  whether 
in  the  form  of  valvular  incompetence,  or  of  weak, 
flabby,  or  dilated  heart,  digitalis  combined  with 
iron  frequently  produces  marked  benefit. 

In  the  treatment  of  ordinary  cases  of  chronic 
bronchitis,  not  dependent  on  any  organic  disease 
or  constitutional  condition,  the  patient's  general 
health  has  to  be  looked  to.  The  affection 
■has  a  tendency  to  lower  the  health  and  to  diminish 
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strength,  and  therefore  the  various  tonics  may 
often  be  given  with  great  benefit.  Of  these  the 
most  useful  are  quinine,  the  preparations  of 
iron,  and  those  of  zinc.  Cod-liver  oil  is  al60  very 
valuable  in  some  cases  where  there  is  much  wast- 
ing. The  cases  of  bronchitis  marked  by  excessive 
secretion  are  generally  best  treated  by  tonics ; 
whilst  those  where  thesecretion  is  slight — cases  of 
'dry  catarrh' — being  often  associated  with  agouty 
condition  of  the  system,  are  more  amenable  to 
tht)  use  of  colchicum,  the  alkalis,  iodide  of  potas- 
sium, and  mineral  waters. 

In  what  may  be  called  the  symptomatic  treat- 
ment of  the  affection,  the  various  expectorants 
are  useful — carbonate  of  ammonia,  ipecacuanha, 
squill,  cascarilla,  senega,  chloroform,  &c,  and 
these  may  often  be  beneficially  combined  with 
some  form  of  tonic.  In  many  cases  of  chronic 
bronchitis  the  expectorating  power  is  diminished, 
and  stimulating  expectorants  are  of  great  service. 
Great  caution  must  be  exercised  in  the  adminis- 
tration of  opiates  and  other  narcotics  or  sedatives. 
When,  however,  the  mucous  membrane  is  very 
irritable,  and  when  there  is  but  little  secretion 
with  a  troublesome  cough,  these  remedies  are  in- 
dicated. Opium  is  of  great  value,  and  chloral 
hydrate  is  also  very  useful,  as  well  as,  in  6ome 
cases,  henbane  and  hydrocyanic  acid,  or,  when- 
ever spasm  is  present,  stramonium,  lobelia,  the 
ethers,  and  cannabis  indica.  Inhalations  are 
sometimes  very  beneficial,  as  of  the  vapour  of 
warm  water,  iodine,  creasote,  and  other  sub- 
stances. The  inhalation  of  creasote  is  especially 
valuable  if  the  expectoration  is  foetid. 

Counter-irritation  is  one  of  the  most  impor- 
tant means  we  possess  of  relieving  chronic 
bronchitis.  The  irritation  should  not  be  exces- 
sive, but  should  be  long-continued.  The  appli- 
cation of  iodine  over  a  large  surface  of  the  chest, 
so  as  to  keep  up  a  constant  slight  inflammation 
of  the  skin,  is  perhaps  the  best  that  can  be  used; 
but  other  irritants  may  be  tried,  such  as  sina- 
pisms, or  the  various  stimulating  liniments. 

The  general  management  of  the  patient  is 
most  important.  A  mild  climate  should,  if  pos- 
sible, be  chosen  in  the  winter.  The  patient 
should  live  as  far  as  possible  in  an  atmosphere 
which  is  mild  and  dry.  Although  some  cases 
are  benefited  by  a  moist  and  warm  atmosphere, 
the  majority  of  cases  of  chronic  bronchitis  do 
better  in  a  drier  one.  The  skin  must  be  carefully 
looked  to,  its  action  should  be  well  maintained 
and  warm  clothing  always  worn.  A  moderate 
amount  of  some  alcoholic  stimulant  is  generally 
desirable  ;  and  the  food  should  be  nutritious  and 
of  easy  digestion.  Relief  will  often  be  found 
from  wearing  a  respirator. 

3.  Plastic  Bronchitis. — This  is  a  rare  form 
of  disease,  and  of  its  particular  causes  nothing 
is  known.  It  is  perhaps  connected  with  some 
peculiar  diathesis.  Sir  John  Rose  Cormack  sug- 
gests thatitmaybea  variety  of  diphtheria.  It  may 
occur  in  either  sex,  and  at  any  period  of  life,  but  is 
most  frequent  in  those  who  are  of  a  strumous 
or  phthisical  constitution.  It  has  been  known, 
however,  to  attack  persons  of  apparently  healthy 
frame  and  in  the  enjoyment  of  robust  health. 

Anatomical  Characters. — Plastic  bronchitis 
is  anatomically  characterised  by  the  formation 
of  concretions  in  the  bronchial  tubes.  These 
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concretions  consist  of  fibrinous  exudation  from  the 
raucous  membrane ;  they  form  casts  of  the  tubes, 
and  are  expectorated.  These  casts  are  either 
solid  or  hollow,  and  on  examination  are  always 
found  to  consist  of  concentric  laminae.  They  are, 
for  the  most  part,  poured  out  into  the  finer  bron- 
chial tubes,  sometimes,  however,  into  the  larger 
ones,  but  never  into  the  trachea.  The  casts  are 
of  a  whitish  colour,  but  they  are  often  stained 
•with  blood.  Microscopically  they  consist  of  an 
amorphous  or  fibrillar  material,  with  exudation- 
corpuscles,  granular  matter,  and  oil-globules. 

Symptoms. — This  disease  is  essentially  chronic, 
but  it  has  been  met  with  as  an  acute  affection  in 
children.  At  the  times  when  the  casts  of  the 
tubes  are  expelled  exacerbations  occur,  the 
patient  being  attacked  with  pain  and  a  sense  of 
constriction  across  the  chest,  dyspnoea,  and  an 
irritating  cough.  After  a  time,  varying  from 
some  hours  to  a  few  days,  the  dyspnoea  becomes 
very  urgent,  and  the  cough  very  severe ;  then, 
after  a  paroxysm  of  coughing,  it  is  found  that 
the  patient  has  expectorated  some  solid  material, 
either  with  or  without  blood,  usually  intermixed 
with  ordinary  bronchitic  sputa.  The  dyspnoea 
and  cough  now  subside,  to  recur  after  an  interval 
of  a  few  hours  or  longer.  The  disease  may  last 
for  weeks,  months,  or  even  years,  marked  from 
time  to  time  by  severe  accessions,  and  relieved 
by  the  expulsion  of  further  concretions.  The 
matter  expelled  is  often  in  small  masses,  but  at 
times  casts  of  bronchial  tubes  with  several  rami- 
fications are  expectorated.  The  disease  may 
recur  at  intervals  for  many  years ;  the  general 
health  in  such  cases  does  not  seem  to  suffer,  the 
breathing  during  the  intervals  being  unaffected. 
There  is,  in  some  instances,  an  absence  of  febrile 
symptoms  during  the  attack,  whilst  in  others  the 
fever  is  more  marked.  With  the  general  symp- 
toms are  combined  the  physical  signs.  These 
are  somewhat  peculiar.  The  bronchial  tubes 
being  obstructed,  portions  of  lung  are  deprived 
of  air ;  the  breath-sounds  are  therefore  faint  or 
absent.  There  may  be  dulness  more  or  less 
complete  on  percussion,  from  collapse  of  the  lung- 
substance,  or,  as  occurs  in  some  cases,  from 
localized  pneumonia.  ApnoBa  may  be  threatened 
if  a  large  tube  is  blocked  up. 

Diagnosis. — The  diagnosis  of  this  affection 
turns  on  the  peculiarity  of  the  expectorated 
matters.  Doubtless  the  disease  may  be  mis- 
taken for  ordinary  bronchitis  or  pneumonia,  but 
when  once  the  fibrinous  casts  of  the  tubes  are 
observed  in  the  sputa,  the  nature  of  the  case 
becomes  clear. 

Phognosis,  Duration,  Terminations,  and 
Mortality. — The  prognosis,  if  the  disease  is 
uncomplicated,  is  favourable  ;  but  there  is  great 
liability  to  recurrence.  The  complaint  may  last 
for  many  years  ;  and  may  terminate  in  complete 
recovery.  A  fatal  result  generally  depends  on  the 
presence  of  some  other  organic  disease,  such  as 
phthisis  or  pneumonia. 

Treatment. — But  little  can  be  advanced  as  to 
the  value  of  any  special  treatment  for  this  affec- 
tion. Iodide  of  potassium  is  said  to  have  been 
employed  with  success.  The  chief  object  should 
bo  to  maintain  the  general  health  by  hygienic 
moasures,  and  the  exhibition  of  tonics,  such  as 
iron,  quinine,  and  cod-liver  oil,  especially  if  there 
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be  any  tubercular  taint.  During  the  exacerba- 
tions the  administration  of  ammonia  and  the  use 
of  inhalants  should  be  resorted  to,  and  the 
general  principles  on  which  ordinary  bronchitis 
is  treated  should  be  carried  out. 

4.  Dilatation. — Bronchiectasis. — This  is  a 
rare  disease,  which  arises  as  asecondary affection. 
It  is  often  associated  with  serious  pulmonary 
mischief,  and  is  at  times  difficult  of  diagnosis. 
There  are  two  forms  of  bronchiectasis,  namely 
general  or  uniform  dilatation  ;  and  saccular  or 
ampullary  dilatation. 

1.  The  general  or  uniform  bronchiectasis  con- 
sists in  a  cylindrical  dilatation  of  one  or  more  of 
the  tubes  throughout  a  considerable  portion  of 
their  extent.  The  tubes  are  evenly  widened  for 
the  most  part,  and  end  abruptly. 

2.  The  saccular  form  of  bronchiectasis  con- 
sists of  a  globular  dilatation  of  a  tube  at  one 
point,  or  at  several  points.  The  dilatations  vary 
in  size,  being  from  half  an  inch  to  an  inch  or 
more  in  diameter.  On  the  tracheal  side  they 
usually  communicate  with  a  slightly  enlarged 
bronchial  tube,  whilst  on  the  peripheral  side  the 
continuity  of  the  tube  is  almost  or  entirely  lost 
from  narrowing  or  actual  obliteration.  Some- 
times the  cavities  communicate  with  one  another. 

The  two  forms  of  bronchiectasis  often  coexist. 
The  walls  of  the  dilatations  undergo  changes 
in  the  course  of  the  disease.  The  mucous  mem- 
brane becomes  granular,  swollen,  and  congested : 
while  at  a  later  stage  it  presents  a  velvety  or 
villous  appearance,  and  in  some  cases  there  is 
even  ulceration  with  superficial  necrosis.  Th<- 
muscular  and  elastic  coats  become  atrophied,  and 
coincidently  wAh  this  dilatation  increases.  At 
times  the  wasting  of  these  coats  is  partial ;  some 
portions  of  the  walls  retaining  their  natural 
volume,  and  forming  bands  or  ridges  elevated 
above  the  surrounding  membrane.  The  dilated 
tubes  occasionally  present  an  appearance  of 
hypertrophy ;  the  walls  are  thickened,  but  the 
thickening  depends  on  changes  which  have  taken 
place  in  the  mucous  membrane.  The  cartilages 
resist  the  destructive  metamorphoses  longer  than 
the  other  structures,  but  they  sometimes  partake 
of  them.  The  contents  of  the  tubes  may  be  either 
muco-pus,  or  pus ;  and  casts  of  the  minute  bronchi 
are  met  with.  At  times  the  contents  are  very 
foetid.  Crystals  of  margarin  are  occasionally 
found,  and  sometimes  fragments  of  pulmonary 
tissue.  It  is  said  that  the  contents  may  become 
calcareous. 

Dilatation  of  the  bronchi  may  be  unattended 
■with  any  change  in  the  surrounding  lung-tissue, 
but,  generally  speaking,  condensation  of  the 
latter  takes  place,  either  as  the  result  of  pressure 
or  of  chronic  pneumonia.  In  some  instances 
the  tissue  forms  an  abscess,  in  the  centre  of 
which  the  walls  of  the  bronchus  are  found,  whilst 
in  others  the  walls  of  the  bronchi  and  the  sur- 
rounding tissue  are  destroyed  by  gangrenous 
inflammation.  It  is  generally  not  difficult  to 
distinguish  between  a  phthisical  cavity  and  a 
dilated  bronchus.  The  latter  is  not  characterised 
by  the  broken  irregular  surface  which  usually, 
exists  in  the  former;  its  shape  is  generally  more 
regular ;  and  it  is  usually  continuous  with  bron- 
chial tubes.  The  surrounding  lung-tissue  h:is 
no  tubercular  infiltration. 
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The  inuchamsni  of  bronchiectasis  has  occupied 
much  attention.  It  is  probable  that  the  elastic 
and  muscular  fibres  lose  their  elasticity  and  con- 
tractility as  the  result  of  chronic  inflammation, 
and  thus  yield  to  the  distending  influence  of 
coughing.  When  once  a  dilatation  is  produced, 
accumulation  of  the  secretions  takes  place, 
■which  tends  further  to  increase  tho  dilatation. 

Symptoms. — The  symptoms  of  bronchiectasis 
are  those  of  chronic  bronchitis  aggravated  in 
some  important  respects.  The  cough  is  frequent 
and  paroxysmal.  The  expectoration  is  very 
abundant,  very  purulent,  and,  when  the  disease 
has  lasted  some  time,  very  foetid.  The  breath 
also  becomes  foetid.  Haemoptysis  is  occasionally 
met  with,  even  to  a  considerable  extent.  There 
is  more  wasting  than  in  ordinary  bronchitis, 
and  the  blood  is  more  imperfectly  aerated. 
Night-sweats  are  not  uncommon.  In  fact,  the 
general  symptoms  approach  those  of  phthisis. 
The  digestive  functions  are  usually  not  much 
impaired. 

Physical  Signs. — The  movement  of  expansion 
is  diminished  in  bronchiectasis,  while  that  of 
expiration  is  prolonged.  Over  the  affected  por- 
tions of  the  lung  there  may  be  slight  retraction. 
Vocal  fremitus  is  increased,  and  rhonchal  fre- 
mitus is  sometimes  well  marked.  The  percussion- 
note  is  altered.  If  a  dilated  tube  is  surrounded 
by  condensed  lung-tissue,  or  is  full  of  secretion, 
there  is  dulness  on  percussion ;  but  if  it  is  situated 
near  the  surface  and  empty,  some  degree  of  tu- 
bular resonance  may  exist.  Cracked-pot  sound 
may  be  at  times  elicited.  The  respiratory  sounds 
are  harsh,  or  loudly  bronchial  with  a  more  or  less 
blowing  character,  and  they  may  be  distinctly 
cavernous.  Vocal  resonance  is  often  greatly 
increased.  The  pulse  becomes  rapid  in  the  later 
stages.  The  temperature  rarely  if  ever  reaches 
the  height  that  it  does  in  phthisis  with  cavities, 
and  the  daily  oscillations  are  not  so  marked. 

Diagnosis. — The  main  difficulty  as  regards 
diagnosis  is  in  the  differentiation  of  certain 
cases  of  phthisis  with  cavities  from  bronchiec- 
tasis with  large  globular  dilatations.  The  points 
to  be  relied  on  are  that  in  the  latter  disease  the 
morbid  physical  signs  are  usually  met  with  at 
the  middle  and  lower  parts  of  the  lungs,  whilst 
in  ordinary  phthisis  they  are  found  at  the  apex  ; 
that  the  temperature  differs  in  the  two  affections 
as  mentioned  above  :  that  emaciation  and  night- 
sweats  are  not  so  marked  in  bronchiectasis  ;  and 
that,  if  cases  are  watched,  there  is  usually  ob- 
served a  progressive  advance  of  symptoms  in 
phthisis,  whilst  in  bronchiectasis  the  symptoms 
may  remain  stationary.  In  phthisis  signs  of 
consolidation  precede  those  of  cavities,  whilst 
they  follow  them  in  bronchiectasis.  Bronchial 
dilatations  and  tuberculous  cavities  have  been 
round  in  the  same  lung.  The  foetor  of  the  breath 
and  sputa  in  bronchiectasis  may  cause  a  sus- 
picion that  gangrene  of  the  lung  is  present; 
but  the  general  symptoms  will  usually  enable 
the  practitioner  to  differentiate  between  the  two 
affections. 

Prognosis. — Bronchial  dilatation  is  probably 
Dever  cured.    It  may  last  for  years. 

Trfatment. — The  treatment  of  bronchiectasis 
must  be  that  of  chronic  bronchitis  with  the  use 
of  such  measures  as  are  applicable  to  wasting 
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diseases  in  general.  The  foetor  of  the  breath  is 
best  relieved  by  the  inhalation  of  creasote. 

5.  Narrowing  or  Obstruction. — Narrowing 
or  obstruction  of  the  bronchial  tubes  is  by  no 
moans  uncommon,  and  may  depend  on  intrinsic 
or  extrinsic  causes.  Complete  obliteration  of  a 
tube  is  sometimes  found  in  connection  with 
bronchiectasis,  immediately  beyond  a  globular 
dilatation. 

jEtiology. — The  intrinsic  causes  of  obstruc- 
tion are  a  thickening  of  the  mucous  membrane 
resulting  from  bronchitis ;  the  retention  of  viscid 
secretions  ;  the  exudation  of  plastic  material  into 
the  interior  of  the  tubes ;  and  the  deposition 
therein  of  tubercle  or  cancer. 

Amongst  the  principal  extrinsic  causes  are : 
the  pressure  of  adjacent  tuberculous  or  cancerous 
deposits ;  the  contraction  of  plastic  matter  exuded 
into  the  tissues  surrounding  the  tubes ;  solid 
formations  in  the  pleura;  enlarged  bronchial 
glands ;  and  aneurismal  and  other  thoracic 
tumours. 

Obstruction  is  most  frequently  met  with  in 
the  smaller  tubes,  but  the  pressure  of  thoracic 
tumours  not  unfrequently  causes  obstruction,  or 
even  obliteration  of  a  main  bronchus,  which 
occasionally — as  in  the  case  of  aneurisms — 
becomes  perforated. 

Symptoms. — If  a  large  bronchial  tube  becomes 
suddenly  and  greatly  obstructed,  dyspnoea  of  an 
urgent  character  sets  in,  and  death  from  apnoea 
may  speedily  result,  unless  the  obstruction  be 
removed.  When  the  obstruction  is  on  a  smaller 
scale,  being  confined  to  the  smaller  tubes,  or  when 
a  large  tube  suffers  only  from  slow,  gradually 
increasing  obstruction,  the  symptoms  are  by  no 
means  urgent  for  a  time,  and  slight  dyspnoea, 
sometimes  accompanied  by  stridor,  is  the  most 
marked  feature. 

Physical  Signs. — Complete  obstruction  of  a 
bronchial  tube  invariably  leads  to  collapse  of 
the  portions  of  the  lung  to  which  the  tube  is  dis- 
tributed, and  thus  an  entire  lung  may  collapse  if 
its  main  bronchus  be  obliterated.  Where  partial 
collapse  is  produced,  emphysema  of  the  neigh- 
bouring lung-tissue  commonly  follows,  and  if 
one  lung  become  collapsed,  the  opposite  lung 
becomes  enlarged  and  emphysematous.  The 
existence  of  collapsed  lung  gives  rise  to  dulness 
on  percussion  over  the  affected  part,  unless  this 
be  situated  away  from  the  chest- walls,  or  masked 
by  the  presence  of  emphysema.  Further,  ob- 
struction of  the  bronchi  causes  a  weakness  or 
deficiency  of  the  respiratory  sounds,  with  a 
prolonged  expiratory  murmur,  attended  at  times 
with  sonorous  and  sibilant  rhonchi.  Over  the 
collapsed  portion  of  the  lung,  or  over  portions  of 
the  lung  supplied  by  a  tube  which  has  become 
completely  obstructed,  the  breath-sounds  are 
absent.  Deficiency  or  absence  of  vocal  vibration 
is  another  physical  sign  of  obstructed  bronchial 
tubes. 

Treatment. — The  treatment  of  obstruction  of 
the  bronchi  must  depend  on  the  nature  of  its 
cause.  The  chief  interest  of  the  affection  arises 
from  the  means  of  diagnosis  of  thoracic  tumours 
which  it  may  afford. 

6.  Cancer. — Cancer  of  the  bronchial  tubes 
occurring  independently  of  cancer  in  the  lungs, 
or  medinstina,  is  probably  never  seen  ;  but  can- 
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cerous  matter  has  been  found  in  the  tubes : 
(1)  in  cases  where  the  lungs  have  been  infiltrated 
with  a  similar  deposit;  (2)  where  a  cancerous 
tumour  connected  with  the  root  of  a  lung  has 
perforated  a  tube  ;  and  (3)  in  some  cases  of  can- 
cerous disease  of  the  lung,  a  tumour  of  a  similar 
nature  being  found  connected  with  the  mucous 
membrane  of  a  tube.  (4)  Cancerous  matter  has 
also  been  found  in  transitu  in  a  tube,  having 
been  detached  from  a  cancerous  mass. 

A.  T.  H.  Waters. 

BRONCHIAL  GLANDS,  Diseases  of  — 

Synon.  :  Fr.  Adhwpathie  Tracheo-bronchique  ; 
Ger.  Krankheiten  der  Bronchialdriis<'n. 

Definition. — Disease  of  those  lymphaticglands 
which  are  situatedat  the  bifurcation  of  the  trachea, 
between  the  right  and  left  bronchus, or  upon  these 
tubes  and  their  primary  divisions. 

General  Description. — A  short  reference  to 
the  anatomical  relation  of  these  glands  in  con- 
nexion with  their  pathological  and  clinical  history 
will  be  useful.  Taking  the  bifurcation  of  the 
trachea  as  a  starting  point,  we  find  in  the  space 
between  the  right  and  left  bronchus  a  group  of 
slands.  They  are  from  ten  to  fifteen  in  number, 
and  they  vary  in  size  from  that  of  a  small  pea  to 
that  of  an  almond.  The  glands  towards  the  right 
bronchus  are  larger  than  those  towards  the  left. 
Glands  are  also  situated  upon  the  tubes  ;  they  are 
few  in  number  and  small.  The  vascular  supply  of 
the  glands,  which  is  free,  is  derived  from  the  bron- 
chial arteries,  and  the  blood  is  returned  to  the 
bronchial  veins.  Afferent  lymphatics  reach  the 
glands  from  the  lungs,  from  the  pleura,  from  the 
neck,  and  other  neighbouring  parts.  Besides  these 
groups  of  comparatively  large  glands,  numerous 
minute  lymphatic  glands  are  found  in  connection 
with  the  primary  division  of  the  bronchi,  chiefly 
at  the  back  of  these  tubes  at  their  bifurcations 
and  at  those  of  the  pulmonary  artery.  The  central 
group  of  glands  is  in  relation  in  front  with 
the  pericardium,  the  arch  of  the  aorta,  and  the 
pulmonary  artery;  behind  with  the  pulmonary 
plexus  of  nerves,  the  oesophagus,  the  aorta,  the 
vena  azygos,  &c.  The  ganglia  on  the  upper, 
anterior,  and  posterior  surfaces  of  the  right 
bronchus  are  four  or  five  in  number  and  smaller 
than  those  of  the  central  group.  Their  situation 
brings  them  into  relation  with  the  arch  of  the 
aorta,  the  innominate  and  subclavian  arteries, 
with  the  brachio-cephalic  vein,  and  with  the 
vena  azygos,  the  pneumogastric  nerve,  and  its 
recurrent  branch.  The  ganglia  on  the  left  bron- 
chus are  still  smaller  than  those  of  the  right 
side.  Their  position  gives  them  relations  with 
the  arch  of  the  aorta,  the  origin  of  the  left 
carotid  and  subclavian  arteries,  the  left  branch  of 
the  pulmonary  arteries,  with  the  large  veins, 
with  the  left  pneumogastric  nerve,  and  especially 
with  its  recurrent  branch.  Lastly  it  should  be 
stated,  as  a  guide  in  clinical  examination,  that  the 
bifurcation  of  the  trachea  takes  place  in  front 
of  the  body  of  the  fifth  dorsal  vertebra,  or  between 
the  fourth  and  fifth,  and  behind  the  lower  end 
of  the  first  bone  of  the  sternum.  The  glands, 
except  when  diseased,  are  proportionately  larger 
in  children  than  in  adult  or  aged  persons.  Know- 
ing that  these  glands  in  common  with  other 
lymphatic  glands,  are  liable  to  such  diseases  as 
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enlargement,  abscess,  morbid  deposits,  growths, 
and  other  textural  changes,  and  bearing  in  mind, 
as  just  mentioned,  their  relations  to  surrounding 
organs,  we  can  readily  see  that  the  study  of  their 
diseased  conditions  is  important.  Not  only  is 
their  study  important  in  reference  to  the  diseased 
glands  themselves,  but  by  reason  of  their  modify- 
ing or  masking  the  symptoms  of  disease  in  other 
organs,  as  results  of  the  pressure  which  when  en- 
larged they  cause  on  nerves,  air-passages,  blood- 
vessels, &c.  Throughout  English  and  foreign 
medical  literature  numerous  cases  will  be  found 
described,  in  which  there  existed,  more  or  less 
conspicuously,  striking  disease  of  the  bronchial 
glands,  little  notice,  however,  being  taken  of  less 
striking,  though  far  more  numerous,  examples  of 
disease.  It  is  only  within  a  comparatively  recent 
time  that  the  subject  has  received  special  atten- 
tion and  been  discussed  as  a  disease  per  se. 

MM.  Rilliet  and  Barthez,  in  their  well- 
known  Traiti  des  Maladies  des  Enfants,  have 
described  the  disease  in  infants,  and  Dr.  West,  in 
his  work  on  The  Diseases  of  Infancy  and  Child- 
hood, has  fully  and  clearly  described — under  the 
head  of  Bronchial  Phthisis — the  tubercular  dis- 
eases of  these  glands  in  young  subjects.  It  is. 
however,  to  M.  Noel  Gueneau  de  Mussy,  follow- 
ing up  and  widely  extending  the  investigation 
of  his  predecessors,  that  we  are  especially  in- 
debted for  our  knowledge  of  the  effects  of  these 
lesions,  and  to  his  pupil  M.  Barety,  who  has 
published  an  exhaustive  memoir  upon  these, 
under  the  title  U  Adhwpathie  TracMo-Bron- 
chique.  The  subject  has  attracted  the  present 
writer's  notice  since  (or  even  before)  the  year 
1853,  and  the  notes  of  nearly  sixty  cases  which 
have  fallen  under  his  observation  will  form  the 
bases  of  some  of  the  conclusions  to  be  subse- 
quently stated  in  this  article. 

Morbid  Anatomy  and  Pathology.  —  The 
bronchial  glands  participate  in  the  diseases  which 
affect  lymphatic  glands  generally,  and  which 
will  be  found  described  in  another  article.  (Sc. 
Lymphatic  System,  Diseases  of.)  Here  it  wili 
suffice  to  enumerate  the  principal  morbid  changes 
to  which  they  are  liable,  referring  briefly  to  any 
special  circumstances  in  connection  with  these 
particular  glands. 

a.  The  bronchial  glands  are  liable  to  conges- 
tion with  enlargement  as  are  glands  in  other 
situations.  Hypertrophy  will  be  the  result  of 
this  last  condition  becoming  chronic.  The  glands 
in  this  situation  become  after  childhood  almost 
invariably  studded  with  black  deposits,  the  quan- 
tity of  which  may  be  so  considerable  as  to  con- 
stitute melanoma. 

b.  These  glands  are  liable  to  acute  and 
chronic  inflammation.  Acute  inflammation  in 
this  situation,  terminating  in  abscess,  is  rare, 
but  several  cases  of  the  kind  have  been  re- 
corded. Chronic  inflammation  of  the  glands  is 
by  no  means  uncommon.  It  may  lead  to  perma- 
nent enlargement,  to  contraction  and  induration 
of  the  glandular  textures,  with  the  presence  of 
calcareous  particles,  or  to  abscess.  The  contents 
of  the  abscess  may  be  more  or  less  completely 
absorbed,  leaving  a  partially  filled  sac  or  cyst, 
containing  thick  pus  or  choesy  matter.  But 
these  glands,  when  inflamed  and  enlarged, 
may  form  adhesions  with  surrounding  parts,  and 
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the  contents  of  an  abscess,  if  it  exist,  may  be 
discharged,  by  an  ulcerative  process,  into  the 
substance  of  a  lung,  into  tho  mediastinum,  into 
the  trachea,  or  oesophagus,  or  even  into  a  blood- 
vessel. General  emphysema  has  occurred  in 
such  cases  ;  whilst  the  emptied  sac  has  assumed 
in  some  instances  the  character  of  a  cavity  con- 
nected with  the  lungs.  When  the  matter  is  dis- 
charged into  the  air-passngos,  purulent  expectora- 
tion is  the  result.  Two  or  three  examples  of  such 
cases  were  noticed  in  the  writer's  observation, 
and  the  possibility  of  their  being  mistaken  for 
the  discharge  from  a  cavity  in  the  lungs,  or  an 
empyema,  was  remarked  upon  at  the  time.  The 
abscess  may  discharge  into  the  mediastinum. 
A  remarkable  instance  of  the  kind  is  recorded 
in  the  case  of  the  late  much  lamented  Dr.  Fuller. 
A  chronic  abscess  of  the  bronchial  glands  had 
opened  into  the  posterior  mediastinum.  This  led 
to  pyaemia,  the  formation  of  abscesses  in  the  brain, 
and  to  the  loss  of  a  valuable  life. 

c.  These  glands  are  liable  to  suffer  especially 
from  tuberculous  or  scrofulous  disease,  from  various 
forms  of  malignant  disease,  and  in  secondary  or 
tertiary  syphilis.  Of  the  latter  form  of  disease, 
some  striking  examples  have  fallen  under  the 
notice  of  the  writer,  in  which  symptoms  closely 
resembling  phthisis  existed,  but  which  yielded  to 
treatment  directed  to  the  specific  disease. 

^Etiology. — The  causes  which  give  rise  to 
disease  of  the  lymphatic  glands  being  discussed 
in  another  article,  reference  will  here  be  made 
only  to  the  special  circumstances  which  influence 
t  he  particular  glands,  and  thus  it-will  be  sufficient 
merely  to  allude,  amongst  predisposing  causes,  to 
hereditary  predisposition,  to  general  impairment 
of  health,  and  the  like.  With  regard  to  the  in- 
fluence of  age  and  sex,  reference  has  already  been 
made  to  the  works  of  Rilliet  and  Barthez,  of  Dr. 
West,  and  of  other  authors  who  described  the  fre- 
quency of  the  disease  in  childhood.  The  writer's 
observations  made  on  young  persons  and  adults 
show  that  of  58  cases  (of  whom  2 1  were  males 
and  36  females — in  one  case  the  sex  was  not  re- 
corded) 2  were  under  10  years  of  age,  9  were 
between  1 0  and  20  years  of  age,  1 8  were  between 
20  and  30,  and  26  were  over  30  years  of  age.  In 
three  cases  the  age  was  not  stated.  If  these  ob- 
servations justify  any  inference,  it  is  that  females 
are  more  liable  to  disease  of  the  bronchial  glands 
than  males,  and  that  the  disease  occurs  with 
increasing  frequency  after  the  age  of  puberty. 
Amongst  the  exciting  causes  of  disease  in  these 
glands  we  may  leave  to  be  considered  elsewhere 
those  general  conditions  which  give  rise  to  dis- 
ease in  these  and  other  glands,  such  as  scrofula, 
tubercle,  malignant  disease,  &c,  and  pass  on  to 
the  consideration  of  the  more  immediately  local 
exciting  causes.  Cold  leads  frequently  to  conges- 
tion and  enlargement  of  the  bronchial  glands. 
But  it  is  to  local  irritation  or  inflammatory  dis- 
ease in  organs  or  tissues  with  which  these  glands 
have  a  connection  that  the  source  of  disease  may 
be  frequently  traced.  Aswe  find  the  submaxillary 
or  cervical  lymphatic  glands  enlarged  from  irri- 
tation or  disease  in  the  mouth  or  throat,  or  the 
axillary  glands  or  inguinal  glands  enlarged  from 
irritation  or  inflammation  about  tho  hands  and 
feet,  so  wo  may  find  the  bronchial  glands  en 
larged  temporarily  or  permanently  from  inflam- 


matory disease  In  parts  tho  lymphatics  of  which' 
pass  to  these  glands.  These  glands  have  been 
observed  to  be  enlarged  in  the  course  of  or  after 
certain  acute  specific  diseases,  such  as  6carlet 
fever,  measles,  and  typhoid  fever.  In  whooping 
cough  this  enlargement  has  been  so  frequently 
observed  by  M.  Gudneau  de  Mussy,  that  he 
believes  this  disease  to  be  an  exanthem  of  the 
bronchial  mucous  membrane,  and  that  this  local 
condition  leads  to  enlargement  of  the  glands,  which, 
again,  by  pressure  on  the  pneumogastric  and  re 
current  nerves,  gives  rise  to  some  of  the  special 
phenomena  of  the  disease,  such  as  crowing  couga, 
and  even  to  the  vomiting  so  frequently  observed 
in  this  disease.  It  is  right  to  remark  here  that 
the  late  Dr.  Hugh  Ley  speaks  interrogatively, 
in  his  work  on  Laryngismus  stridulus,  of  en- 
larged bronchial  glands  being  capable  of  pro- 
ducing a  cough  like  that  of  pertussis,  and  he 
further  alludes  to  some  cases  of  whooping  cough 
in  which  the  glands  by  the  side  of  the  trachea 
were  enlarged.  He  asks,  'May  it  not  be  that 
an  enlargement  of  these  glands  from  a  speci- 
fic animal  poison,  similar  to  that  of  the  parotid 
gland  in  mumps,  is  after  all  the  cause  of  whoop- 
ing cough?'  (Note,  p.  440.)  The  same  author 
gives  several  beautiful  illustrations  of  diseased 
bronchial  glands  pressing  upon  the  pneumogastric 
and  other  nerves.  The  black  deposit  so  often  found 
in  the  glands  is  the  result  of  the  absorption  of  car- 
bonaceous or  pigmentary  matter  from  the  lungs.. 

Symptoms. — The  symptoms  which  have  been 
recorded  by  the  writer  as  more  or  less  character- 
istic of  the  presence  of  enlargement  of  the  bron- 
chial glands  are  as  follows : — 

1.  Cough,  which  is  noted  as  being  a  prominent 
symptom  in  39  cases.  In  21  of  these  cases  it 
was  stated  to  have  been  the  most  troublesome  of 
the  symptoms  present.  In  6  cases  it  was  de- 
scribed as  harsh  and  laryngeal ;  in  4  cases  spas- 
modic, resembling  whooping  cough.  In  other 
eases,  5  in  number,  it  was  characterised  as  short 
and  hacking,  constant,  incessant,  and  in  one  case 
the  sound  resembled  that  made  by  the  cough  of 
a  sheep. 

2.  Pain  is,  in  regard  to  the  frequency  of 
its  occurrence,  the  next  symptom  recorded.  It 
was  mentioned  as  being  present  in  22  cases. 
The  seat  of  pain  was  almost  constantly  referred 
to  the  situation  of  the  fourth  and  fifth  dorsal 
vertebrae  at  one  or  both  sides  of  the  spinal 
column.  The  pain  was  mentioned  in  a  few  cases 
as  existing  only  in  front,  beneath  and  at  one  or 
both  sides  of  the  upper  end  of  the  sternum 
and  below  the  clavicles.  The  feeling  was  de- 
scribed in  some  cases  (5)  as  of  distressing  tight- 
ness, and  in  one  case  as  a  '  spasm.'  Tenderness 
on  pressure  over  the  seat  of  pain  was  very  fre- 
quently observed.  The  persistence  of  the  pain 
was  very  varied. 

3.  Difficulty  of  breathing  was  a  noticeable 
symptom  in  several  cases.  In  13  it  was  recorded 
as  being  specially  so ;  in  4  it  had  all  the  charac- 
ters of  spasmodic  asthma,  occurring  at  intervals 
and  especially  during  tho  night. 

4.  Difficulty  of  swallowing  was  noticed  in  10 
cases  ;  in  one  of  these  the  difficulty  was  remarked 
especially  in  swallowing  liquids. 

5.  Hemoptysis  was  present  in  1 0  cases.  The 
amount  of  blood  varied  in  these  cases  from 
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marked  streaks  to  copious  expectoration,  lasting 
two  or  three  days.  No  case  was  recorded  as 
presenting  this  symptom  excopt  on  tolerably 
clear  proof  that  it  depended  on  bronchial  gland 
enlargement,  and  on  no  other  cause. 

6.  Congestion  and  puffiness  of  the  face  hare 
been  mentioned  as  present  in  3  cases. 

7.  Expectoration  of  mtccus,  such  as  results 
from  bronchial  catarrh,  was  frequently  present. 
Expectoration  of  pus  was  present  in  3  cases. 
In  each  it  resembled  the  contents  of  an  ordi- 
nary glandular  abscess  mixed  with  air.  In  one 
of  these  the  discharge  was  intermittent.  The 
frequent  occurrence  of  cough  without  any  ex- 
pectoration was  remarked  in  many  cases.  Cal- 
careous particles  are  mentioned  also  as  having 
been  expectorated. 

8.  Loss  of  voice  (4  cases)  and  hoarseness  (2 
cases)  are  recorded  as  striking  symptoms. 

9.  Vomiting  is  mentioned  as  having  been 
present  twice. 

10.  Lastly,  the  position  assumed  with  least 
discomfort  by  the  patient  when  in  bed  was 
noticed  in  41  cases.  Of  these  23  rested  on  that 
side  on  which  the  glands  were  mentioned  as 
being  chiefly  if  not  wholly  affected.  In  15  cases 
an  opposite  condition  was  noticed.  In  2  cases 
lying  on  the  back  was  the  most  comfortable 
position.  One  patient,  unable  to  lie  down,  sat 
when  in  bed,  and  stooped  forward.  One  patient, 
a  little  boy,  could  only  rest  on  his  face  and  knees. 
This  case  was  further  remarkable  in  reference 
to  the  clearness  with  which  the  disease  was 
recognised  and  the  successful  result  of  subse- 
quent treatment. 

It  might  be  mentioned  here  incidentally  that 
the  glands  of  the  right  side  were  noticed  as  being 
chiefly  affected  in  28  cases,  and  of  the  left  in  22 
cases — in  4  both  sides  seemed  equally  affected, 
and  in  4  no  record  was  made.  The  general 
or  constitutional  symptoms  connected  with  the 
malady  under  notice  need  not  be  discussed  here. 
They  are  in  nowise  peculiar,  and  will  be  found 
discussed  elsewhere.  The  symptoms  described 
above  have  special  reference  to  the  bronchial 
glands.  The  cough  and  its  peculiar  character- 
istics are,  no  doubt,  in  a  great  measure  depen- 
dent on  pressure  or  on  irritation  communicated 
to  the  pneumogastric  nerves  and  their  branches. 
So  likewise  pain  and  difficulty  of  breathing,  in  a 
great  degree,  through  direct  pressure  on  the  air- 
passages,  may  also  cause  or  aggravate  these 
symptoms.  Aphonia  especially  seems  to  have 
relation  to  the  condition  of  the  recurrent  nerves. 
In  one  of  the  cases  which  the  writer  saw  with 
Mr.  Lennox  Browne,  paralysis  of  the  left  chorda 
vocalis  existed.  The  diagnosis  of  glandular 
disease  was  clear,  a  conclusion  confirmed  by  the 
results  of  treatment.  Vomiting  is  mentioned  in 
two  cases.  M.  de  Mussy  says  that  this  is  a 
more  frequent  result  when  the  left  pneumogastric 
nerve  is  pressed  upon.  He  sees  a  oonnexion 
between  the  troublesome  vomiting  which  occurs 
in  some  cases  of  tubercular  disease  of  the  lungs 
with  like  pressure  upon  nerves.  The  puffiness 
of  the  face  and  eyes  noticed  in  these  cases  is 
due  to  the  pressure  on  the  venous  trunks,  a  con- 
dition which  also  accounts  not  only  for  haemop- 
tysis, but  for  bleeding  from  the  nose,  occasionally 
present.     Copious  and  sometimes  persistent 
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haemoptysis  has  been  traced  to  the  perforation  of 
a  vessel  (ulceration  in  connexion  with  disease 
of  the  glands). 

The  Physical  Signs  noticed  in  the  58  cases 
referred  to  were :  1 .  Dulness. — It  was  present  in 
47  cases.  It  was  found  between  the  margin  of 
the  scapula  and  the  spinal  column  at  one  or  both 
sides,  on  a  level  with  the  fourth  and  fifth  dorsal 
vertebrae.  It  varied  in  degree,  and  was  more 
readily  manifested  when  the  muscles  of  the  back 
were  made  tense  by  folding  the  arms  across  the 
chest,  and  was  often  strikingly  distinct  when  one 
side  was  contrasted  with  the  other.  Dulness  was 
present  in  front  in  8  cases  (whether  coinciden- 
tally  with  dulness  at  the  back  or  not  is  not 
clearly  stated),  beneath  the  top  of  the  sternum 
and  at  each  side  below  the  sterno-clavicular 
junction.  The  dulness  here  was  best  elicited  by 
the  patient  holding  the  head  backwards  whilst 
percussion  was  being  made. 

2.  Flattening  of  the  affected  side  in  front  was 
mentioned  in  3  cases.  Diminished  mobility  of  the 
affected  side,  independent  of  flattening,  was  re- 
corded in  4  cases.  Prominence  in  front  was  not 
recorded  in  any  case,  though,  no  doubt,  it  occurs 
sometimes. 

3.  The  respiratory  sounds  were  variously  modi  - 
fled.  Marked  tubular  breathing  was  recorded  as 
being  present  over  the  seat  of  disease  in  14  cases. 
In  10  the  expiratory  murmur  was  described  as 
being  very  loud,  various  modifications  of  the  in- 
spiratory murmur  being  found  at  the  same  time. 
Feebleness  of  the  respiratory  murmur  as  a  whole 
was  noticed  in  14  cases.  In  some  this  deficiency 
extended  over  the  whole  lung ;  in  others  it  ex- 
isted over  the  upper  or  lower  portion  of  a  lung, 
behind  or  in  front.  The  observations  made  on 
the  voice  by  the  writer  were  few,  but  M.  de 
Mussy  and  M.  Lereboullet  speak  of  a  peculiar 
and  increased  reverberation  of  both  the  voice  and 
the  cough.  Dr.  Eustace  Smith  has  described  in 
the  cases  of  children  a  venous  hum,  heard  at  the 
root  of  the  neck  when  the  head  is  thrown  back, 
caused  by  the  pressure  of  the  enlarged  glands  on 
the  venous  trunks. 

Diagnosis. — In  the  present  article  those  cases 
are  not  kept  in  view  in  which  the  bronchial 
glands  becoming  the  seat  of  constitutional  disease 
in  association  with  other  glands  in  the  neigh- 
bourhood, constitute  large  and  manifest  tumours 
— such  will  be  found  described  under  another 
head  (see  Intrathoracic  Tumours).  Nor  has  it 
been  intended  to  give  prominent  consideration 
to  the  state  of  the  glands  when  they  enlarge  in 
acute  disease — such  as  eruptive  fevers  ;  nor  in 
those  diseases — such  as  typhoid — where  the 
glands  play  a  secondary  part.  The  writer  has 
been  anxious  to  describe  and  to  assist  in  recog- 
nising the  presence  of  a  condition  in  which  the 
disease  of  the  bronchial  glands  constitutes  tc 
some  extent  a  disease  per  se,  or  gives  rise 
to  complications  which  it  is  important  to  dis- 
criminate. He  believes  tho  symptoms  and  signs 
above  described  will  suffice  for  the  purpose, 
always  remembering  that  in  the  present  and 
in  all  similar  instances  it  is  necessary  to  take 
means  for  excluding  in  our  investigations  dis- 
eases which  may  produce  like  phenomena.  Thus 
we  may  find  cough,  pain,  tenderness  on  pressure 
and  aphonia  in  a  case  of  hysteria  without  anj 
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evident  structural  disease.  On  the  other  hand 
a  small  tumour,  say,  a  small  aneurism,  may  pro- 
duce all  the  signs  of  pressure  which  are  above 
given  as  the  signs  of  bronchial  gland-enlarge- 
ment. It  is  the  duty  of  the  physician  to  recog- 
nise these  differences  and  distinctions,  to  trace 
them  to  their  origin,  and  thus  establish  as  far  as 
may  be  the  nature  of  the  disease  under  inves- 
tigation. 

Prognosis  will  in  this,  as  in  like  instances,  so 
entirely  depond  on  the  nature  of  the  disease,  on 
its  amount  and  its  condition,  on  its  relation  to 
and  effects  on  surrounding  organs  and  teitures, 
that  each  case  must  be  regarded  iudependently. 
It  would  be  impossible  to  discuss  them  fully 
here— all  that  can  be  said  is  that  the  simple 
enlargements  generally  yield  to  treatment  and 
within  a  reasonable  period. 

Treatment. — In  several  cases  of  morbid  gland- 
enlargement,  treatment  has  proved  very  effective. 
These  cases  would  seem  to  be  those  of  simple 
chronic  enlargement.  Many  such  cases  have 
yielded  to  the  use  of  iodide  of  iron  in  the  form 
of  pills  or  syrup,  and  to  the  external  application 
of  a  solution  of  iodine,  composed  of  equal  parts 
of  the  tincture  and  the  liniment  of  iodine,  between 
the  shoulders.  The  same  treatment  has  likewise 
proved  very  effective  in  cases  in  which  a  syphilitic 
origin  for  the  disease  could  be  traced.  Symptoms 
such  as  cough,  difficulty  of  breathing,  pain  as 
well  as  dyspnoea,  loss  of  flesh,  strength,  &c,  will 
all  require  more  or  less  suitable  treatment. 
The  cough  and  difficulty  of  breathing  may  in 
some  cases  be  relieved  by  simple  expectorants 
or  antispasmodics.  A  useful  application  when 
pain  is  a  prominent  symptom,  is  an  embrocation 
composed  of  equal  parts  of  chloroform,  bella- 
donna liniment,  laudanum,  and  spirits  of  cam- 
phor. A  couple  of  drachms  of  this  composition 
sprinkled  on  the  surface  of  piline  and  applied  on 
the  painful  part  for  a  few  minutes,  often  affords 
relief.  Hypodermic  injection  of  morphia  may 
be  required  when  pain  is  very  severe.  Under 
all  circumstances  it  is  necessary  to  improve  the 
general  health  by  wholesome  diet,  pure  air,  and 
the  other  conditions  which  will  promote  good 
digestion  and  elimination  from  the  excreting 
organs.  E.  Qttain,  M.D. 

BRONCHOCELE  (Ppiyx°s,  the  throat, 
and  k^A7),  a  tumour).  A  synonym  for  goitre.  See 
Goithb. 

BRONCHOPHONY  (PpSyxos,  the  throat, 
and  <t>o>v)i,  the  voice).  The  resonance  of  the 
voice,  as  normally  heard  on  auscultation  over 
those  parts  of  the  chest  which  correspond  with 
the  main  bronchi,  and,  in  certain  mordid  condi- 
tions, beyond  these  situations.  See  Physicax 
Examination. 

BRONCHO-PNEUMONIA.  A  synonym 
for  catarrhal  pneumonia.    See  Pneumonia. 

BRONZED  SKIN.  A  peculiar  discoloura- 
tion of  the  skin  frequently  associated  with  Addi- 
son's disease.    See  Addison's  Disease. 

BROW-AGUE.  A  synonym  for  frontal 
neuralgia,  or  tic-douloureux.  See  Neubaxgia; 
and  Tic-DouLotriiEux. 

BRUIT.  (Bruit,  Fr.,  a  noise.)  A  word  used 
to  designate  various  abnormal  sounds  heard  on 
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auscultation,  in  connexion  with  the  heart  o» 
vascular  system.    See  Physical  Examination. 

BUBO  (fiouBuv,  the  groin). — Synon.  :  Apos- 
tema  inguinis;  dragonceius ;  Fr.  Bubon;  Ger. 
Leistenbeule. 

Definition. — An  affection  mentioned  in  the 
most  ancient  medical  writings,  but  not  properly 
distinguished  in  its  several  varieties  until  the 
present  century.  Inflammation  of  any  lymphatic 
gland,  set  up  by  irritation  of  the  surface  con- 
nected with  the  afferent  ducts  of  that  gland, 
has  been  called  bubo  ;  but  the  term  is  almost  ex- 
clusively confined  to  swelling  of  the  glands  of 
the  groin  consequent  on  venereal  irritation  of  the 
genitals,  and  will  be  60  employed  here. 

Varieties. — Buboes  are  divided  into: — 1. 
Simple  bubo,  known  also  as  sympathetic  bubo,  due 
to  inflammation  of  a  gland  through  ordinary 
irritation  from  an  inflamed  surface.  2.  Specific 
bubo,  (a)  The  chancrous  or  virulent  bubo,  or 
abscess  inoculated  with  the  pus  of  a  chancre. 
(b)  The  syphilitic  bubo,  or  indolent  enlargement 
of  the  lymphatic  glands  accompanying  the  de- 
velopment of  the  initial  sore  of  syphilis. 

The  glands  first  affected  in  the  sympathetic 
and  in  both  kinds  of  specific  bubo  are  always 
those  in  most  direct  communication  with  the 
sore.  Further,  according  to  Eicord,  when  chan- 
crous matter  has  reached  a  gland  through  the 
absorbent  ducts,  it  never  passes  beyond  that 
gland  into  another  more  remote  in  the  series. 
On  the  other  hand,  the  effect  of  syphilitic  ab- 
sorption is  general,  and  affects  those  remote  from, 
as  completely  as  it  does  the  glands  nearest  to, 
the  inlet  of  the  poison. 

Buboes  occur  most  frequently  on  the  side  of 
the  body  occupied  by  the  source  of  irritation, 
still  not  rarely  on  both  sides,  and  sometimes 
only  on  the  side  opposite  to  the  position  of  the  ex- 
citing sore.  The  crossing  of  the  irritant  is  due 
to  anastomosis  or  interlacing  of  the  lymphatics 
at  the  mesial  line.  When  bubo  forms  in  both 
groins,  there  is  usually  a  sore  at  the  mesial  line 
or  on  each  side.  Bubo,  including  simple  and 
virulent,  occurs  in  about  thirty  per  cent,  of 
chancres ;  how  often  with  urethritis  and  other 
lesser  venereal  affections  is  not  known. 

1.  Simple  Bubo — Adenitis  (dSijv,  a  gland). 

2Etiology.  —  This  variety  may  be  caused 
by: — (a)  Mechanical  irritation  of  the  sur- 
face; such  as  erosions  or  fissures  irritated  by 
dirt  or  by  caustic  applications.  (6)  Urethritis, 
balano-posthitis,  or  a  chancre  when  acting  as  a 
simple  local  irritant.  Simple  bubo  is  also  often 
excited  by  herpes,  erysipelas,  boils,  or  other  non- 
venereal  irritants  of  the  genitals,  (c)  Lastly, 
though  nearly  all  buboes  can  be  traced  to  a  lesion 
of  the  part  where  their  absorbents  arise,  there 
are  a  very  few  with  which  no  lesion  is  present. 
Such  are  caused  by  excessive  sexual  intercourse 
or  excitement;  they  are  met  with  generally 
among  young  lads  and  girls.  This  form  has 
received  the  names  of  idiopathic  bubo,  bubon 
d'emblie. 

Symptoms.— There  are  two  forms  of  simple 
bubo : — 1.  Slight  swelling  and  tenderness  of 
one  or  several  glands,  ending  in  a  few  days 
by  resolution.  This  occurs  most  frequently  in 
urethritis,  balano-posthitis,  or  simple  chafiDgs. 
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In  genuine  chancre  the  next  and  more  serious 
form  is  most  frequent.  2.  Swelling,  commonly  of 
one,  seldom  of  several  glands ;  brawny  thickening 
of  the  surrounding  tissues;  redness  of  the  in- 
teguments ;  great  tenderness  and  pain,  espe- 
cially when  walking.  In  a  few  days  this  con- 
dition terminates  either  by  abscess,  by  gradual 
subsidence  to  the  normal  state,  or  by  chronic 
induration  of  one  or  more  glands.  When  the 
bubo  suppurates,  the  matter,  instead  of  point- 
ing at  once,  may  burrow  in  various  directions 
among  the  layers  of  cellular  tissue  before  it 
breaks  through  the  skin.  The  pus  of  this  form 
of  bubo  is  always  the  ordinary  pus  of  inflamma- 
tion. 

Such  cases  may  terminate  by  gradual  con- 
version into  chronic  fistulse,  or  the  glands  may 
degenerate  in  scrofulous  persons  by  enlargement 
and  suppuration,  or  there  may  be  successive 
formation  of  abscesses  around  the  glands  with 
undermining  of  the  skin.  This  is  most  fre- 
quently seen  in  persons  who  have  previously 
had  constitutional  syphilis,  erysipelas,  and  other 
septic  inflammations. 

Prognosis. — This  form  of  bubo  is  seldom 
dangerous,  but  serious  where  it  terminates  in 
burrowing;  it  is  then  often  very  tedious  and  ex- 
hausting to  the  patient. 

2.  Specific  Buboes. — (a)  Virulent  bubo.  This 
is  in  reality  an  enormous  chancre,  identical  in 
all  but  size  with  the  sore  whence  it  was  inocu- 
lated. This  form  is  never  met  with  in  gonor- 
rhoea or  in  syphilis,  being  a  consequence  of  the 
local  sore  only.  It  may  be  generated  in  two 
ways.  1.  By  touching  the  surface  of  a  simple 
oppn  bubo  with  chancrous  pus.  2.  By  absorp- 
tion of  chancrous  pus  along  the  lymphatic  ducts 
leading  from  the  chancre  to  the  gland  most 
directly  connected  with  the  sore.  Two  patho- 
logical facts  prove  the  reality  of  this  mode  of 
origin.  First,  occasionally  small  circumscribed 
abscesses  form  in  the  course  of  the  lymphatic 
ducts  before  they  reach  the  gland.  These  little 
abscesses  when  opened  present  the  peculiar  cha- 
racters of  the  chancre.  Secondly,  until  the  necros- 
ing action  has  laid  open  the  interior  of  the  lym- 
phatic gland  nearest  the  original  chancre,  the 
abscess  about  the  gland  retains  its  ordinary 
phlegmonous  character. 

The  conditions  which  assist  or  hinder  the  con- 
veyance of  chancrous  pus  along  the  lymphatic 
vessels  are  wholly  unknown. 

The  proportional  frequency  of  virulent  bubo 
to  the  number  of  chancres  is  not  known.  It  is 
far  less  frequent  than  simple  bubo.  It  is  said 
that  women  suffer  more  rarely  than  men  in  pro- 
portion. 

When  not  accidentally  inoculated,  virulent 
buboes  are  almost  wholly  confined  to  the  groin, 
and  originate  in  the  gland  which  lies  commonly 
in  the  centre  of  the  group  over  the  great  blood- 
vessels. Occasionally  with  chancre  on  the 
finger,  the  epitrochlear  or  axillary  glands  de- 
velop into  virulent  bubo.  Hiibbenet  of  Kiew 
experimentally  inoculated  a  soft  chancre  on  the 
cheek,  which  was  followed  by  virulent  bubo 
of  the  gland  in  front  of  the  tragus  of  the  ear. 
This  bubo  is  generally  unilateral;  rarely  are 
both  sides  of  the  body  affected  ;  in  such  cases 
the  chancre  is  usually  at  the  mesial  line,  or 
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there  are  two  chancres.  Still  more  rarely  the 
bubo  forms  at  the  side  tf  the  body  opposite,  to 
that  of  the  chancre.  The  time  for  appearance 
is  generally  in  the  first  or  second  week  of  the 
existence  of  the  chancre ;  but  it  may  occur  at  any 
time  while  the  chancre  is  spreading. 

Symptoms. — At  first  the  symptoms  of  specific 
bubo  are  those  of  acute  abscess  forming  rapidly 
round  a  single  gland.  Thus  far  they  differ 
nowise  from  those  of  simple  bubo.  When  the 
contagious  pus  reaches  the  abscess  accidentally 
from  without,  or  from  within  the  gland  by  ulcera- 
tion or  incision  of  its  capsule,  the  simple  suppu- 
rating cavity  becomes  a  spreading  ulcer,  which 
rapidly  makes  itself  widely  open  by  destruction 
of  the  integuments.  The  skin,  thin  as  tissue 
paper,  gives  way  at  several  points,  and  lets  out 
a  large  amount  of  matter,  which  is  thin,  yel- 
lowish-grey or  yellowish-red,  with  shreds  of  a 
chocolate  colour  floating  in  it.  When  perforated, 
the  skin  breaks  rapidly  away  until  the  cavity  is 
widely  exposed. 

The  further  progress  varies.  In  the  least 
severe  variety  the  edges  of  the  skin  ulcerate 
irregularly  for  a  short  distance,  then  thicken  and 
begin  to  granulate ;  the  floor  of  the  ulcer  loses 
its  unevenness  and  rises  up  to  the  level  of  the 
skin,  and  cicatrisation  follows.  But  commonly 
a  much  greater  destruction  of  tissue  is  effected. 
The  skin  is  eaten  away  into  wide  gaps ;  the  floor 
burrows  under  the  skin  in  long  channels,  or 
dives  deeply  among  the  great  vessels.  In  other 
case*  serpiginous  ulceration  produces  a  large 
shallow  sore.  The  contagious  condition  of  these 
buboes  often  continues  for  weeks  or  months,  so 
that  consecutive  inoculation  of  the  skin  is  not 
infrequent.  The  characters  of  the  fully  formed 
virulent  bubo  are  those  of  the  chancre.  The 
surface  is  greyish-brown,  dug-out, '  worm-eaten ; ' 
the  borders  at  some  parts  are  thickened,  everted, 
and  pared  away,  at  others  sharply  eroded  or 
undermined  and  curled  in.  The  matter  is  thin, 
shreddy,  plentiful,  reddish  in  colour,  and  inocul- 
able.  Again  like  the  chancre,  the  virulent  bubo 
passes  through  periods  of  extension,  stagnation, 
and  repair.  The  last  stage  is  often  long  post- 
poned by  phagedeena,  a  characteristic  of  no  other 
bubo,  but  another  mark  of  kinship  to  the  chancre. 
Phagedaena  very  rarely  attacks  a  bubo  if  it  at- 
tacks the  original  sore.  The  virulent  as  well  as 
the  simple  bubo  is  liable  to  erysipelas  and  in- 
flammatory sloughing. 

The  duration  of  virulent  bubo  for  the  reason 
stated  is  wholly  indefinite — in  a  few  cases  end- 
ing in  a  week,  in  many  lasting  for  months  or 
even  several  years. 

Phagedeena. — The  form  of  the  6loughing  in  pha- 
gedaena is  most  commonly  serpiginous.  In  this  way 
thebubo  may  wander  over  the  abdominal  wall,  the 
hip,  thigh,  and  perineum, Tiealing  here  and  spread- 
ing there,  or  digging  deeply  among  the  muscles. 
Generally  proceeding  at  this  imperceptible  speed, 
the  phagedenic  action  may  suddenly  destroy  the 
tissues  with  great  rapidity  for  a  time,  and  then 
pause  altogether  till  another  rapid  extension  is 
made.  In  this  manner  years  may  pass  before 
healing  is  complete. 

Diagnosis. — The  virulent  bubo  has  in  its  early 
stago  no  distinguishing  mark  from  the  simple 
acute  bubo.  After  it  has  become  inoculated  with 
o  2 
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the  contagious  matter  it  is  distinguished  from 
every  other  affection  by  the  characters  already 
described.  The  earliest  signs  of  virulence  are 
two ;  the  matter  which  escapes  when  the  bubo 
is  lanced  is  thin  and  shreddy,  and  the  edges  of 
the  cut  become  in  a  day  or  two  eroded  and 
partly  covered  by  adherent  sloughs.  Subse- 
quently other  characters  develope  and  remove 
all  doubt.  Nevertheless,  in  some  cases  the  signs 
of  virulence  are  so  feebly  marked  throughout 
that  the  diagnosis  remains  uncertain.  This  diffi- 
culty may  be  increased  by  the  primary  sore 
having  healed  before  the  suppuration  of  the  bubo, 
or  by  its  being  hidden  in  some  unusual  position 
(urethra,  anus). 

Peognosis. — This  is  notalways  grave.  Virulent, 
buboes  often  reach  cicatrisation  in  a  few  weeks, 
and  meanwhile  cause  no  serious  inconvenience. 
On  the  other  hand,  they  are  prone  to  inflamma- 
tion, or  to  phagedaena,  and  thus  may  permanently 
cripple  or  even  destroy  life. 

(b)  Syphilitic  Bubo  {indolent  multiple  bubo, 
pleiade  ganglionnaire). — This  enlargement  of  the 
group  of  lymphatic  glands  in  nearest  connection 
with  the  initial  sore  is  the  constant,  or  at  least 
almost  constant,  symptom  of  early  syphilitic  in- 
fection. In  this  it  differs  much  from  the  bubo 
of  chancre  or  gonorrhoea,  in  which  affections 
the  bubo  is  more  often  wanting  than  present. 
Four  conditions  have  been  noted  to  exist  in 
patients  in  whom  the  enlargement  of  the  glands 
could  not  be  detected,  namely,  1.  Phagedaena  of 
the  sore.  2.  Obesity  ;  in  such  persons  the  lym- 
phatic system  as  a  rule  is  small.  3.  Second  infec- 
tion ;  i.e.  a  primary  sore  on  a  patient  who  has  had 
constitutional  disease  before.  4.  Scantiness  of  the 
induration  of  the  primary  sore,  the  sore  itself 
being  ill-developed.  But  these  exceptions  are  most 
rare.  Fournier  gives  five  instances  only  in  265 
cases  of  hard  sore,  accompanied  by  well-marked 
general  syphilis  ;  or  2  per  cent.  In  176  similar 
cases  noted  by  the  writer,  three  had  no  apparent 
inguinal  enlargement.  One  of  the  patients  was 
a  very  fat  man,  and  in  another  the  initial  sore 
was  only  slightly  hardened. 

The  seat  of  this  bubo  is,  in  the  great  majority 
of  cases,  the  groin,  whither,  besides  the  lym- 
phatic ducts  of  the  external  genitals,  those  of 
the  anus,  perinaeum,  buttocks,  and  lower  part  of 
the  abdomen  are  directed.  But  the  glands  of 
other  regions,  epitrochlear,  axillary,  sub-maxil- 
lary, buccal,  cervical,  and  nuchal  are  all  occa- 
sionally found  primarily  enlarged  when  the 
&yphilitic  poison  enters  the  body  through  the 
regions  whence  their  absorbent  ducts  are  derived. 

In  the  groin  the  bubo  is  generally  double,  that 
is,  the  glands  are  enlarged  in  both  groins,  those 
on  the  side  of  the  sore  being  most  affected.  On 
the  other  hand,  only  those  on  the  same  side  as 
the  sore,  in  a  few  cases,  enlarge,  and  in  rare 
examples  only  those  of  the  side  opposite  to  that 
of  the  sore.  This  enlargement  affects  the  group 
widely,  for  when  the  deeply-placed  glands  can 
be  examined  they  are  found  to  be  similarly  en- 
larged along  the  iliac  vessels  and  lumbar  verte- 
brae. Indeed,  in  some  persons  all  the  lymphatic 
glands  of  the  body  are  temporarily  increased  in 
size. 

The  enlargement  of  the  glands  is  first  per- 
ceived about  eleven  days  after  the  induration  of 


the  sore,  though  probably  the  affection  com- 
mences at  the  end  of  the  incubation  of  the  poison- 
In  extremely  rare  instances  enlargement  is  de- 
layed until  the  third  or  fourth  week  after  the 
induration  of  the  sore. 

Symptoms. — The  distinguishing  marks  of  this 
bubo  are  swelling,  wholly  devoid  of  inflamma- 
tory character,  and  rarely  surpassing  an  almond 
or-  a  hazel  nut  in  size  ;  gristly  hardness  ;  ready 
isolation  and  mobility ;  insensibility  to  pressure  ; 
natural  hue  and  condition  of  the  overlying  skiu  ; 
and  absence  of  fulness  of  the  cellular  tissue. 

The  gland  in  most  direct  communication 
with  the  sore  is  most  enlarged;  in  rare  excep- 
tions only  a  single  gland  is  enlarged.  Copious, 
enlargement  of  the  glands  does  not  always  attend 
copious  induration  of  the  sore,  nor  is  scanty  in- 
duration of  the  sore  always  accompanied  by  small 
swelling  of  the  glands,  though  commonly  this  is 
the  case.  So  also,  though  absence  of  tenderness 
is  the  rule,  the  glands  may  be  slightly  painful  if 
pressed.  Again,  though  the  glands  remain  dis- 
tinct in  most  cases,  they  have  been  known  to 
coalesce  into  a  single  mass,  which  becomes  fixed 
to  the  fascia.  In  many  patients  the  dorsal 
lymphatic  vessel  of  the  penis  becomes  indurated 
sufficiently  to  be  easily  distinguished  under  the 
skin. 

This  bubo  reaches  full  development  in  one  or 
two  weeks,  and  remains  without  apparent  change- 
for  several  weeks,  or  even  for  two  or  three 
months.  Then  it  begins  to  diminish  slowly,  but 
is  generally  still  evident  in  the  fifth  or  sixth, 
month  after  infection,  and  now  and  then  even 
for  years  afterwards.  In  rare  cases  the  enlarge- 
ment vanishes  in  two  or  three  weeks.  The  long, 
duration  of  enlargement  renders  this  bubo  a 
valuable  sign  of  constitutional  syphilis  when  the 
primary  sore  has  disappeared.  Again,  the  con- 
spicuous enlargement  of  a  group  of  glands  may 
indicate  the  place  of  entry  of  the  syphilitic 
poison  when  that  is  hidden. 

Terminations. — In  nearly  all  cases  the  glands, 
revert  to  their  natural  state.  Now  and  then 
suppuration  takes  place,  not  from  the  syphilitic 
change,  but  from  ordinary  irritation,  and  then 
produces  a  simple  phlegmonous  abscess.  This  is.- 
apt  to  occur  in  strumous  persons.  The  glands 
enlarge  still  more,  grow  soft,  and  coalesce; 
presently  matter  forms  in  the  thickened  cellular 
tissue  around  the  glands,  and  the  further  pro- 
gress becomes  that  of  scrofula. 

Diagnosis. — This  is  generally  easily  drawn 
from  the  character  of  the  swelling,  aided  by  the 
presence  of  other  syphilitic  signs  (hard  sore, 
rash  on  the  skin,  &c)  This  bubo  may  be  con- 
founded with  chronic  inflammatory  enlargement, 
but  in  such  cases  the  history  and  attendant 
symptoms  remove  doubt. 

Prognosis. — Apart  from  its  connexion  with 
syphilis,  the  prognosis  is  good.  The  only  un- 
toward termination  is  scrofulous  degeneration. 

Treatment  of  Buboes. — 1.  The  syphilitic 
bubo  hardly  needs  treatment.  It  usually  causes 
no  trouble,  and  gets  well  independently  of  anti- 
syphilitic  remedies.  If  tenderness  or  aching 
occur,  rest  and  a  few  warm  baths  are  sufficient. 
If  suppuration  take  place  the  abscess  must  bo 
incised  and  poulticed.  The  scrofulous  degene- 
ration is  best  met  by  anti-scrofulous  remedies — 
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iodide  of  ammonium,  or  of  iron,  cod-liver  oil,  nu- 
tritious food,  sea-air,  and  other  tonics.  Mercury, 
;n  ^ -grain  doses  of  the  bichloride,  combined 
with  the  iodide  of  sodium  or  with  solution  of  per- 
chloride  of  iron,  may  be  added  to  the  treatment. 
Locally,  the  abscesses  and  sinuses  must  be 
.emptied  as  fast  as  they  form,  and  cleared  by 
syringing  with  weak  astringent  lotions. 

2.  Simple  acute  bubo  arising  from  any  cause 
demands  the  same  treatment,  namely,  that  of 
acute  abscess.  In  the  early  stages,  antiphlogistics 
(rest  in  bed,  the  constant  application  of  a  cream 
made  of  equal  parts  of  extract  of  belladonna 
and  glycerine,  warm  poultices,  fomentations,  and 
paths,  sometimes  even  leeches)  are  requisite. 
Caution  must  be  observed  in  applying  leeches  if 
chancre  be  present.  They  should  be  used  only 
in  the  early  stage  of  congestion,  lest  the  bites  be 

-converted  by  inoculation  into  chancres.  Again, 
the  leeches  should  be  applied  at  the  circum- 
ference of  the  swelling,  so  that  they  may  be 
removed  as  far  as  possible  from  the  centre  where 
pointing  is  most  probable.  If  suppuration  arrive 
more  speedily  than  was  expected,  and  the  bubo 
prove  a  virulent  one,  incision  must  be  postponed 
as  long  as  possible,  and  the  leech-bites  protected 
by  collodion,  carbolic  lotion,  iodoform,  or  other 
antiseptics. 

When  active  congestion  has  ceased,  the  sub- 
sidence of  the  glands  may  be  aided  by  pressure 
with  a  pad  and  spica  bandage.  Stimulating  oint- 
ments and  plasters,  iodine,  and  similar  prepara- 
tions are  of  doubtful  service,  and  may  possibly 
re-kindle  the  inflammation.  When  pus  has 
formed,  it  should  be  let  out  by  a  vertical  incision 
at  once.  The  proper  drainage  of  the  cavity 
should  be  insured  by  making  the  incision  long 
(J  in.  usually),  and  by  placing  a  bit  of  lint  or 
drainage  tube  between  the  edges  of  the  incision 
during  the  first  twenty- four  hours.  Early  evacua- 
tion reduces  undermining  of  the  skin  to  a  mini- 
mum, and  prevents  burrowing.  When  matter 
forms  at  several  points,  a  small  incision  should 
be  made  at  each  fluctuating  point.  When  free 
exit  has  been  given  to  the  pus,  the  groins  should 
be  well  poulticed  for  two  days,  and  then  dressed 
with  zinc  ointment  spread  under  a  compress,  the 
bandage  of  which,  slackly  applied  at  first,  may 
be  tightened  as  the  swelling  subsides. 

3.  The  chancrous  bubo,  not  being  distinguish- 
able during  the  inflammatory  swelling  and  con- 
sequent suppuration  from  ordinary  sympathetic 
bubo,  requires  the  same  treatment  —  calmants 
and  an  early  single  incision.  By  early  incision 
the  cavity  of  the  abscess,  subsequently  the  chan- 
crous ulcer,  is  kept  as  small  as  possible ;  by  a 
single  incision  the  number  of  chancres  is  re- 
stricted. Occasionally,  but  only  when  the  ab- 
scess has  already  undermined  the  skin,  more 
than  one  incision  is  necessary.  Caustics  have 
no  advantage  over  the  knife  for  opening  the 
abscess,  while  they  make  a  larger  gap.  When 
the  abscess  has  been  opened  and  the  chancrous 
nature  is  suspected,  it  should  be  well  cleared 
at  the  time  by  injections  of  one  part  of  carbolic 
acid  to  eighty  of  water,  5-10  grains  to  the  ounce 
of  nitrate  of  silver,  of  tartrated  iron,  or  of  some 
other  astringent  and  disinfectant.  This  injection 
may  be  repeated  three  times  in  the  first  twenty- 
ibur  hours;  and  constant  drainage  maintainedby  a 


drainage-tube  and  a  compress  of  Lister's  antiseptic 
gauze  or  boracic  lint.  Should  these  precautions 
fail  to  prevent  the  conversion  of  the  abscess  into 
a  chancre-,  it  must  then  be  dressed  as  a  chancre. 
It  must  be  sedulously  washed  by  injection  twice 
daily,  dried  by  careful  mopping  with  bits  of 
cotton-wool,  and  well  dusted  and  packed  with 
iodoform  in  powder ;  the  whole  cavity  being 
loosely  filled  with  pellets  of  cotton-wool,  and 
compressed  gently  with  a  layer  of  lint  and  a 
bandage.  Should  this  fail,  as  it  sometimes  will, 
caustic  may  be  applied.  The  caustics  most  suit- 
able are  the  strongest  and  most  penetrating ; 
such  as  Vienna  paste,  acid  nitrate  of  mercury, 
Ricord's  paste  (powdered  charcoal  and  the 
strongest  oil  of  vitriol).  To  apply  the  caustic 
thoroughly  the  patient  should  be  anesthetised. 
If  the  least  part  of  the  surface  is  left  unde- 
stroyed,  that  will  reinoculate  the  whole.  Com- 
plete cauterisation  is  practically  very  difficult 
to  accomplish,  hence  caustics  should  be  reserved 
for  the  cases  where  iodoform,  which  is  pain- 
less, fails.  Overlapping  bands  of  skin  should 
be  divided,  that  the  dressing  may  be  fairly  ap- 
plied. 

Phagedena. — When  the  ulceration  by  its  ob- 
stinacy or  by  its  rapidity  deserves  this  title, 
plan  after  plan  of  treatment  must  be  tried  til1 
the  destruction  of  tissue  is  arrested — causticb 
being  reserved  for  the  last.  When  the  patient's 
general  health  is  good,  the  ulceration  seldom 
fails  to  yield  to  iodoform,  applied  thoroughly  in 
the  manner  directed.  While  the  nocturnal 
gnawing  pain  continues,  the  patient  should  be 
narcotised  with  opium  or  other  narcotic.  The 
cessation  of  pain  is  a  signal  that  the  eroding 
action  has  stopped.  When  iodoform  alone  is 
insufficient,  the  continuous  warm  hip-bath  sel- 
dom fails.  By  it  pain  is  at  once  arrested  and 
healing  soon  set  in  motion.  As  continual  im- 
mersion in  a  bath  becomes  extremely  irksome 
in  many  cases,  the  phagedsena  may  be  arrested 
by  keeping  the  patient  in  water  for  sixteen  hours 
every  day,  and  allowing  the  night  to  be  passed 
in  bed — in  this  interval  the  wound  should  be 
carefully  packed  with  iodoform.  When  the 
phagedsena  is  stopped,  the  bath  may  be  discon- 
tinued and  iodoform  alone  used.  If  the  water- 
bath  fail  (and  such  a  result  has  not  yet  happened 
during  a  considerable  employment  of  this  method 
at  the  Male  Lock  Hospital),  caustics  may  then  be 
used. 

The  strength  of  the  patient,  generally  much 
exhausted,  should  be  restored  by  tonics,  good 
diet,  stimulants,  and  other  general  means. 

Abortive  treatment  of  bubo. — This  once  fa- 
vourite method  of  treating  buboes  has  fallen  into 
disuse  as  the  varieties  of  bubo  have  been  better 
understood.  The  chronically  enlarged  glands  of 
syphilis  have  little  or  no  tendency  to  suppurate, 
but  subside  spontaneously  if  let  alone.  Others 
only  suppurate  when  freely  irritated,  hence  the 
best  abortive  treatment  for  such,  is  to  guard 
against  the  incroase  of  irritation,  and  assuage 
that  which  exists  by  antiphlogistics.  In  the  bubo 
virulent  by  absorption  suppuration  is  inevitable. 
Thus,  the  sympathetic  bubo  is  the  only  one  which 
can  be  acted  on  by  abortive  treatment.  To  anti- 
phlogistics may  be  added  counter-irritants,  but 
these  are  uncertain  in  their  effect.    Those  least 
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open  to  objection  are  vesicants,  and  the  form 
most  beneficial  is  ropeated  '  flying '  blisters.  By 
this  means  a  series  of  small  blisters  are  produced 
round  about,  not  over  tho  swelling.  Any  other 
plan  is  most  uncertain — painting  the  part  with 
tincture  of  iodine,  or  other  mild  irritant,  is  simply 
wasto  of  time.  To  enter  at  length  into  even  a 
narration  of  the  multitudinous  ways  in  which 
irritants,  vesicants,  and  even  caustics  have  been 
employed  would  occupy  much  space  to  little 
purpose. 

Compression  is  of  great  value  for  reducing 
indolent  enlargement,  or  for  removing  the  boggy 
condition  of  the  groin  where  several  abscesses 
have  formed,  with  more  or  less  undermining  of 
the  skin.  It  is  useless  for  the  syphilitic  bubo 
and  mischievous  for  the  virulent  bubo.  The 
simplest  and  most  effectual  method  of  applying 
compression,  is  by  a  graduated  compress  of  lint 
kept  firmly  in  place  by  a  spica  bandage  of  calico, 
or  of  elastic  tape.  For  abscesses,  careful  packing 
may  be  added  to  the  compress.  Each  focus  of 
pus  must  be  laid  open,  and  bridges  or  tunnels 
cut  across,  so  that  narrow  strips  of  lint  soaked 
in  liquor  plumbi  subacetatis  and  lightly  pressed 
between  the  fingers,  to  drive  out  the  dripping 
excess  of  fluid,  may  be  laid  into  the  hollows  and 
under  overhanging  borders  of  skin.  The  strips 
must  be  renewed  every  day  at  first,  and  the 
cavities  well  cleared  by  syringing  with  water. 
In  a  few  days,  when  the  discharge  is  very  small, 
the  strips  may  be  left  for  three  or  four  days  un- 
changed. The  first  application  is  painful,  but 
very  soon  an  insensible  crust  is  formed  over  the 
ulcerating  surface,  and  fresh  applications  cause 
no  discomfort.  As  soon  as  healthy  granulations 
are  formed,  the  plugging  should  be  laid  aside. 

Berkeley  Hill. 

BULBAR  PARALYSIS.  A  synonym  for 
glosso-laryngeal  paralysis ;  derived  from  the 
pathological  relation  of  the  disease  with  the 
bulb  or  medulla  oblongata.  See  Labio-Gxosso- 
Laetngeal  Paralysis. 

BULIMIA  (/Sou,  a  particle  signifying  excess  ; 
and  \ifihs,  hunger).  Excessive  or  voracious 
appetite.    See  Appetite,  Disorders  of. 

(Bulla,  a  bubble).  See  Bleb. 

BURN'S.  The  morbid  effects  produced  by 
the  direct  application  of  excessive  dry  heat. 
See  Heat,  Effects  of. 

BURS-ffi  MUCOSAE,  Diseases  of. — Bursae 
mucosae  are  spaces  in  the  connective,  tissue  lubri- 
cated with  a  small  amount  of  serous  fluid,  and 
situated  at  points  exposed  to  repeated  pressure 
or  friction.  Structurally  they  are  composed  of  a 
layer  of  condensed  cellular  tissue,  fusing  exter- 
nally with  the  areolar  tissue  of  the  part,  and  lined 
internally  with  an  imperfect  layer  of  flattened 
endothelial  cells,  similar  to  those  found  in  the 
pleura  or  peritoneum.  Some  bursae,  as  that 
over  the  patella,  that  under  the  deltoid,  those 
about  tho  great  trochanter,  and  many  others, 
are  constantly  present ;  but  new  bursas,  equally 
perfect  in  their  structure,  may  form  at  any  part 
exposed  to  abnormal  pressure  and  friction,  as 
over  tho  outer  malleolus  of  a  tailor,  under  an 
old  corn,  or  ovor  the  hoad  of  the  metacarpal  bone  ' 
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of  the  great  toe  (bunion).  Like  the  great 
serous  cavities,  bursas  are  in  direct  communication 
with  the  lymphatics,  and  inflammatory  products 
are  consequently  absorbed  from  them  with  great 
readiness,  often  giving  rise  locally  to  a  diffuse 
inflammation  of  the  surrounding  cellular  tissue, 
closely  resembling  phlegmonous  erysipelas  in 
appearance,  and  always  accompanied  by  high 
fever. 

Bursae  are  liable  to  four  forms  of  disease: — 

1.  Acute  inflammation  and  suppuration 
— Acute  bursitis. — This  is  usually  the  result  of 
some  more  or  less  violent  mechanical  injury.  It 
may  occur  in  any  bursa,  but  is  most  common 
in  the  bursa  patellae,  those  about  the  hip  and 
over  the  olecranon,  and  in  the  small  false  bursa 
formed  beneath  an  old  corn,  or  in  a  bunion.  The 
symptoms  are  those  of  acute  inflammation  gener- 
ally, but  the  redness  and  swelling  often  extend 
a  remarkable  distance  up  and  down  the  limb. 
Thus,  a  drop  of  pus  beneath  a  corn  may  cause 
oedema  and  redness  to  the  knee.  The  febrile  dis- 
turbance is  usually  proportionately  severe. 
About  the  trochanter  the  abscess  may  assume  a 
chronic  form. 

Treatment. — Hot  fomentations,  and  the  ap- 
plication of  glycerine  and  extract  of  belladonna 
(equal  parts),  may  be  of  use.  It  is  very  impor- 
tant that  pus  should  be  let  out  early,  or  it  may 
burrow  extensively,  especially  about  the  knee. 
The  antiseptic  treatment,  as  recommended  by 
Lister,  will  be  found  especially  useful  in  the 
treatment  of  suppurating  bursae. 

.2.  Chronic  Bursitis — Dropsy  of  the  bursa 
consists  simply  of  an  accumulation  of  serous  fluid 
distending  a  bursa  more  or  less  tensely.  The 
wall  becomes  somewhat  thickened  and  opaque, 
but  is  otherwise  unchanged.  The  fluid  is  clear, 
straw-coloured,  and  albuminous  in  character. 
The  cause  of  the  disease  is  usually  repeated 
slight  mechanical  injury,  but  in  some  cases  it 
may  be  due  to  some  of  those  obscure  conditions 
spoken  of  as  '  rheumatism.'  The  symptoms  are 
merely  those  of  a  collection  of  fluid  in  the  situa- 
tion of  the  bursa,  perhaps  accompanied  by  a  feel- 
ing of  weakness  in  the  neighbouring  joint. 
There  is  no  pain  or  tenderness.  The  commonest 
form  of  this  disease  is  the  so-called  housemaid's 
knee,  but  it  is  not  unfrequent  in  the  bursa  of 
the  popliteal  space. 

Treatment. — Avoidance  of  the  mechanical  in- 
jury, whatever  it  may  be.  which  has  caused  the 
disease,  is  most  important.  The  swelling  may 
be  painted  with  tincture  of  iodine  twice  a  day 
for  some  weeks,  or  a  series  of  small  blisters  ap- 
plied over  it.  If  this  fail,  a  seton  may  be  passed 
through  and  left  in  for  a  few  days.  Or  an  in- 
cision may  be  made  into  the  swelling  under  anti- 
septic precautions,  and  a  small  drainage-tube 
introduced  for  a  week  or  ten  days.  But  before 
either  of  these  means  is  adopted,  care  must 
be  taken  to  ascertain  that  the  bursa  does  not 
communicate  in  any  way  with  the  neighbouring 
joint.  In  the  ham  it  is  safer  never  to  operate 
in  any  case,  except  perhaps  by  means  of  the 
aspirator. 

3.  Chronic  enlargement  of  the  bursa ,  with 
fibroid  thickening  of  its  walls. — This  affec- 
tion is  most  common  in  the  bursa  patellae,  but 
mav  occur  in  that  situated  over  the  tuberosity  of 
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the  ischium.  The  bursa  becomes  converted  into  a 
dense  fibroid  mass  of  almost  cartilaginous  hard- 
ness. On  section  it  is  found  to  be  composed  of 
concentric  layers  of  dense  fibroid  tissue.  There 
is  usually  a  small  central  cavity  containing  a 
little  fluid.  The  cause  of  this  change,  as  of 
simple  dropsy,  is  repeated  mechanical  injury  of. 
a  slight  nature.  The  only  treatment  is  removal 
by  the  knife. 

4.  Ohronio  enlargement  of  the  bursa, 
with  the  presence  in  it  of  the  so-called 
melon-seed  bodies. — In  this  form  of  disease, 
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in  addition  to  some  thickening  of  the  wall  and 
accumulation  of  fluid  in  the  bursa,  small  oval, 
flattish,  smooth  bodies  of  a  white  colour  are  found 
floating  freely  in  its  interior.  These  are  similar 
in  nature  to  those  found  in  some  forms  of  ganglion 
(see  Ganglion).  This  condition  is  recognised  by 
the  peculiar  soft  crackling  feeling  perceived  on 
palpation,  combined  with  the  ordinary  symptoms 
of  an-enlarged  bursa.  Marcos  Beck. 

BUXTON"  in  Derbyshire.  Simple  thermal 
waters.    See  Mineral  Waters. 
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CACHEXIA (kokos,  bad,  and  efis,  a  habit  or 
constitution  of  body).  Synon.  :  Fr.  Caehexie. 
Ger.  Kaehexie. 

Definition. — A  chronic  state  of  ill-health 
associated  with  impoverished  or  depraved  blood, 
arising  from  mal-nutrition,  persistent  loss  of 
blood-elements,  or  the  presenceof  a  morbific  agent. 

In  such  diseases  as  tabes  mesenterica,  lympha- 
denoma,  and  the  like,  the  patients  become  cachec- 
tic from  direct  depravation  of  the  blood,  in 
consequence  of  disease  of  organs  which  are  impor- 
tantly concerned  in  its  nutrition  and  elaboration. 
In  other  diseases  persistent  loss  of  blood- 
elements  arising  from  chronic  suppuration  or  from 
repeated  haemorrhages  (especially  observed  in 
some  uterine  conditions)  induces  a  cachexia  which 
is  well  described  by  the  term  secondary  amsmia. 
Again  certain  poisons  introduced  from  without  or 
nurtured  within  the  body  may  produce  marked 
cachexia.  The  syphilitic  and  malarial  poisons 
are  good  examples  of  the  first  kind.  Of  cachexias 
produced  by  the  presence  of  morbific  agents 
which  have  been  generated  within  the  body  we 
may  instance  those  arising  from  defective 
elimination,  as  the  uraeraic  and  gouty  cachexias 
from  defective  functional  activity  of  the  kidneys 
and  liver.  In  the  latter  connexion  it  should  be 
noted  that,  as  has  been  hinted  by  Sir  James  Paget 
in  reference  to  cancer,  the  malignant  cachexia  may 
arise  from  blood-contamination  with  the  waste 
products  yielded  by  the  morbid  growth  in  the 
process  of  its  nutrition  ;  such  a  growth  not  only 
abstracting  material  from  the  blood  for  its  nutri- 
tion, but  also  contributing  effete  material  to  it. 

It  must  be  further  observed  that  in  the  opinion 
of  some  of  the  best  pathologists  the  term  cachexia 
implies  much  more  than  the  secondary  anaemia 
consequent  upon  the  ravages  of  a  given  local  or 
general  disease  upon  the  system.  It  rather  signi- 
fies the  morbid  constitution  which  is  the  disease, 
and  which  may  precede  its  local  manifestation. 
Thus  we  may  have  the  cancorous  cachexia,  culmi- 
nating in  scirrhus  of  the  breast,  the  tubercular 
cachexia  in  pulmonary  tuberculosis,  and  the  like. 
It  is  thus  evident  that  with  many  observers  the 
terms  cachexia  and  constitutional  disease  have 
the  same  significance.      R.  Douglas  Powell. 


CACOPLASTIC  (Ka/cby,  bad,  and  7r\a<r<r£o,  I 
mould  or  form). — A  term  applied  to  products  of 
inflammation  which  are  more  or  less  incapable  of 
organisation. 

CADAVERIC  (cadaver,  a  dead  body).— This 
word  signifies  '  belonging  to  the  dead  body  ; '  and 
it  is  applied  to  the  aspect,  colour,  odour,  and  other 
phenomena  resembling  those  of  death  which  are 
sometimes  observed  in  the  living  subject. 

G23CUM,  Diseases  of. — The  structural  pecu- 
liarities and  anatomical  relations  of  the  caecum 
are  specially  favourable  to  the  occurrence  of 
the  diseases  to  which  this  part  of  the  large  in- 
testine is  most  liable,  viz.,  (1)  accumulation  of 
the  solid  and  gaseous  contents  of  the  alimentary 
canal,  and  (2)  inflammation. 

I.  Accumulations. — Hardened  faeces,  biliary 
and  intestinal  concretions,  foreign  bodies,  stones 
of  fruit,  balls  of  worms,  lumbrici,  and  gases  re- 
sulting from  decomposition,  are  apt  to  collect  in 
the  caecum,  and  cause  varying  degrees  of  local 
disturbance.  Sometimes,  as  in  elderly  patients 
of  torpid  habit,  the  caecum  is  found  loaded  with 
faeces,  without  inducing  pain  or  other  signs  of 
inflammation.  The  right  iliac  region  may  be 
full  and  hard,  and  in  it  may  be  felt  a  well- 
defined,  almost  painless,  doughy  mass  ;  the  tu- 
mour is  of  the  shape  of  the  caecum.  As  a  rule, 
however,  sooner  or  later  the  accumulation  leads 
to  one  or  more  of  the  following  results  :  — 

(a)  Obstruction  of  the  bowels.  This  may  be 
partial,  as  in  the  various  degrees  of  constipation  , 
or  complete.  When  complete,  it  may  even  prove 
fatal  without  the  caecum  or  peritoneum  exhibiting 
signs  of  inflammation.  On  the  other  hand,  general 
peritonitis  supervening,  obstruction  in  the  caecum 
may  be  quickly  obscured ;  still,  however,  the 
chief  pain  and  tenderness  will  be  found  in 
the  right  iliac  region,  (b)  Pressure  on  adjacent 
nerves,  vessels,  or  other  structures,  producing 
numbness  and  oedema  of  the  right  leg,  retrac- 
tion of  the  right  testicle  and  other  symptoms. 
(e)  Inflammation  (typhlitis,  peritonitis). 

It  is  of  clinical  importance  to  bear  in  mind  that 
the  caecum,  whon  overloaded  or  enlarged,  may 
occupy  an  unusual  position,  e.g.  a  site  between 
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the  right  and  left  iliac  regions,  or  it  may  descend 
somewhat  into  the  pelvis  and  press  on  the 
urinary  bladder. 

Tympanitic  distension  of  the  caecum  is  gener- 
ally associated  -with  some  faecal  accumulation  or 
obstruction  in  the  colon  or  other  part  of  the  large 
intestine  (see  Flatulence). 

II.  Inflammation. — Synon.  :  Typhlitis ;  Fr. 
Typhlile ;  Ger.  Blinddarmenlzundung. 

Definition. — Inflammation  of  the  walls  of 
the  caecum,  liable  to  terminate  in  perforative 
ulceration;  in  peritonitis,  local  or  general;  or 
in  inflammation  and  suppuration  of  the  cellular 
tissue  behind  the  caecum  (perityphlitis). 

2Etiology. — As  predisposing  causes  may  be 
regarded  the  anatomical  peculiarities  of  the 
caecum,  favouring  the  accumulation  of  solids  and 
gases  liable  to  irritate ;  the  causes  of  constipation 
and  retention  of  faecal  matter,  or  of  inertia  of 
the  large  intestine ;  the  period  of  childhood  and 
adolescence ;  and  previous  attacks  of  typhilitis. 
Exciting  causes. — Attacks  of  typhlitis  have  been 
ascribed  to  exposure  to  cold,  to  irritating  ingesta, 
unripe  fruit,  &c.  Inflammation  of  the  caecum 
may  form  part  of  an  attack  of  enterocolitis  or 
dysentery. 

Anatomical  Characters.  —  Inasmuch  as 
'  there  are  no  cases  on  record  of  acute  typhlitis 
proving  fatal,  in  which  post-mortem  examination 
did  not  show  the  existence  of  perforation  of  the 
caecum  or  appendix,' 1  we  invariably  find  serious 
pathological  changes  complicating  the  appear- 
ances presented  by  simple  inflammation  of  the 
walls  of  the  caecum. 

In  all  cases  the  peritoneum  investing  the 
caecum  is  involved,  as  indicated  by  opacity 
and  injection;  and  generally  adhesions  exist 
between  folds  of  the  intestines,  in  the  vicinity 
of  the  right  iliac  fossa.  General  peritonitis  is 
usually  found  associated  with  perforation  into 
the  sac  of  the  peritoneum,  and  the  escape  into  it 
either  of  the  contents  of  the  caecum,  of  an 
abscess  in  the  cellular  tissue  behind  the  caecum, 
or  of  a  circumscribed  peritoneal  abscess. 

Symptoms. — Inflammation  of  the  caecum  is. 
met  with  either  as  part  of  a  more  extensive 
inflammation — e.g.  enterocolitis,  dysentery;  or 
alone.  In  the  former  case  its  symptoms  are 
merged  into  those  of  the  more  general  affec- 
tion  to  which  it  is  subsidiary,  while  in  the  latter 
they  are  special  and  characteristic.  Clinically, 
two  classes  of  cases  may  be  recognised : — (a)  The 
inflammation  is  of  the  catarrhal  type,  does  not 
end  in  ulceration,  pursues  a  favourable  course, 
and  affects  children  more  particularly.  Pro- 
bably it  is  strictly  confined  to  the  mucous  lining 
of  the  caecum,  (b)  The  inflammation  is  more 
severe,  is  ulcerative,  and  is  apt  to  terminate  in 
perforation  of  the  walls  of  the.  caecum,  and  to 
induce  tedious  or  fatal  sequelae.  It  would  seem 
that  all  the  coats  of  the  caecum  are  rapidly 
involved.  This  form  of  typhlitis  is  generally 
observed  after  the  period  of  childhood. 

Though  typhlitis  usually  commences  somewhat 
suddenly,  most  frequently  there  is  a  preliminary 
history  of  intestinal  derangement,  either  in  the 
form  of  obstinate  constipation,  or  of  catarrhal 
diarrhoea  alternating  with  constipation.  The 

'  Meigs  and  Pepper,  Diseases  of  Children. 
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characteristic  symptoms  are  pain,  and  a  tumour 
in  the  right  iliac  fossa. 

The  pain  is  continuous,  and  is  increased  by 
pressure  and  by  movements,  such  as  those  in- 
duced by  deep  inspiration  and  coughing.  The 
right  iliac  region  becomes  exquisitely  tender  and 
tense ;  and,  to  relieve  the  muscular  tension  over 
it,  the  patient  reclines  towards  the  right  side, 
with  the  thighs  drawn  up. 

In  typhlitis  from  retention  of  faeces  in  the 
caecum  (Typhlitis  stercoralis)  there  is  a  well- 
defined  tumour  from  the  first,  which  may  attain 
a  very  large  size  ;  while  in  other  cases  there  is 
often  merely  fulness  in  the  early  stage,  and 
afterwards  a  distinct  tumour.  In  all  cases  the 
tumour  is  of  the  shape  of  the  caecum,  is  sharply 
circumscribed,  the  lower  part  specially  so,  while 
the  upper  is  less  distinct,  and  may  be  traced 
into  the  ascending  colon  if  this  part  be  also 
inflamed.  When  the  tumour  arises  from  in- 
flammatory thickening  of  the  walls  of  the 
caecum,  it  is  less  dull  on  percussion  than  when 
consisting  of  faeces.  The  abdomen  is  enlarged. 
Fever  i6  usually  slight  or  absent.  The  walls  of 
the  caecum  failing  to  contract,  there  is  obstinate 
constipation,  with  tormina  and  vomiting.  As  a 
rule,  in  children  vomiting  does  not  become  fe- 
culent. In  typhlitis  stercoralis  intestinal  ob- 
struction may  arise  from  the  accumulation  com- 
pletely blocking  the  ileo-caecal  opening;  then 
the  paroxysms  of  pain  become  very  severe,  and 
the  vomiting  urgent  and  stercoraceous.  Not 
uncommonly  inflammation,  though  commencing 
thus  in  the  caecum  with  characteristic  symptoms, 
extends  all  over  the  colon  (see  Colon,  Diseases 
of);  then  constipation  will  give  place  to  diarrhoea, 
and  tenesmus  with  muco-sanguinolent  evacuations 
will  indicate  a  similar  affection  of  the  sigmoid 
flexure  and  the  rectum. 

The  attack,  having  lasted  from  two  or  three 
to  ten  or  twelve  days,  usually  subsides  by  resolu- 
tion— the  bowels  are  copiously  relieved,  the 
vomiting  ceases,  and  the  pain,  tenderness,  and 
tumour  disappear  from  the  right  iliac  region. 
Even  symptoms  of  intestinal  obstruction  which 
excite  much  anxiety  may  terminate  thus  favour- 
ably. 

Not  unfrequently,  however,  the  course  becomes 
tedious  and  dangerous.  The  accidents  most  to 
be  feared  are  : — (1)  Phlegmonous  inflammation 
of  the  cellular  tissue  behind  the  caecum  (see 
Perityphlitis)  ;  and  (2)  peritonitis.  As  a  rule, 
inflammation  of  the  peritoneum  is  confined  to 
that  portion  covering  the  caecum  and  adjacent 
structures;  it  may,  however,  become  general 
from  extension  of  this  local  inflammation,  but 
more  frequently  from  the  bursting  into  it  of  the 
contents  of  the  caecum,  or  of  an  abscess. 

Peognosis. — Inasmuch  as  typhlitis  without 
perforation  almost  invariably  ends  in  recovery, 
the  prognosis  depends  on  the  occurrence  of  in- 
flammatory complications  and  sequelae,  and  is, 
therefore,  merged  in  that  of  perityphlitis.  As  a 
rule,  perforative  ulceration  is  less  common  during 
childhood  than  after  the  tenth  or  fifteenth  year. 
If,  notwithstanding  the  relief  of  constipation  and 
the  cessation  of  vomiting,  the  signs  of  local 
inflammation  persist,  ulceration  of  the  caecum,  or 
the  earliest  stages  of  perityphlitis,  may  be  sus- 
pected. 
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Treatment.  —  The  indications  are,  (a)  to  re- 
lieve constipation  and  dislodge  accumulations 
from  the  csecum  with  as  little  irritation  as  pos- 
sible, using  laxatives  combined  with  sedatives, 
e.g.  calomel,  colocynth,  confection  of  senna,  or 
saline  aperients  with  opiates,  and  large  warm 
enema ta  ;  the  latter  are  indicated  when  aperients 
by  the  mouth  set  up  or  increase  vomiting, 
or  fail  to  relieve  the  bowels,  or  cannot  be  pre- 
scribed because  of  obstinate  vomiting,  (b)  To 
subdue  inflammation  by  rest,  poultices,  blisters, 
and  opiates.  The  diet  throughout  should  be  fluid, 
consisting  of  beef»tea,  milk,  and  such  articles. 
All  strong  aperients  are  to  be  condemned — they 
are  apt  to  increase  the  inflammation  and  the  risk 
of  perforation,  and,  while  aggravating  the  vomit- 
ing, may  fail  to  move  the  bowels.  When  local 
inflammation  is  severe,  as  indicated  by  great  pain 
and  tenderness,  aperients  by  the  mouth  should  be 
avoided,  enemata  used,  opium  given  freely,  as  in 
peritonitis,  and  leeches  may  be  applied. 

III.  Dilatation,  Contraction,  and  Per- 
foration.— The  caecum  may  be  (1)  dilated  from 
accumulation  within  it  of  solids  and  gases,  or 
from  obstruction  in  the  colon ;  (2)  contracted 
from  deposits  (cancer,  &c),  growths  (polypi),  or 
cicatrising  of  ulcers  (tubercular,  dysenteric)  ;  or 
(3)  perforated  from  ulceration  (simple  perforat- 
ing, enteric,  tubercular,  cancerous,  dysenteric 
ulcer),  or  tearing  of  the  wall  by  over-distension. 
Perforation  may  lead  to  different  results,  accord- 
ing to  the  part  of  the  caecum  selected.  When 
in  the  anterior  surface,  which  is  completely  in- 
vested by  peritoneum,  a  rapidly  fatal  peritonitis 
is  most  apt  to  follow ;  while  in  the  posterior 
part,  resting  on  the  connective  tissue  of  the  iliac 
fossa,  suppuration  is  usually  the  result. 

George  Oliver. 

CALCABEOTJS  DEGENERATION— A 

form  of  degeneration  characterised  by  the  de- 
posit of  earthy  salts,  especially  of  salts  of  lime, 
in  the  tissues.    See  Degenerations. 

CALCULI  {Calx,  chalk). — Definition. — 
The  term  calculus  is  now  applied  to  any  kind  of 
concretion  formed  in  the  ducts  or  passages  of 
glandular  organs ;  though  older  writers  limited 
its  employment  to  the  designation  of  concretions 
met  with  in  the  kidneys  and  urinary  bladder. 

Varieties. — The  following  is  a  concise  sum- 
mary of  the  principal  calculous  concretions  met 
with  in  the  human  body,  given  according  to  their 
alphabetical  order. 

1 .  Biliary  Calculi  vary  considerably  in  size, 
number,  form,  and  composition.  In  size  they 
.range  from  minute  grains  about  the  size  of  a 
pin's  head  to  a  mass  as  large  as  a  hen's  egg.  The 
smaller  they  are,  generally  the  larger  is  their 
number.  Their  form  is  very  irregular — when  soli- 
tary they  are  usually  round  or  oval,  when  nume- 
rous they  are  generally  more  or  less  irregular  in 
shape,  their  surfaces  being  flattened  and  facetted 
from  compression.  The  colour  is  usually  a 
blackish-green  or  brown,  less  frequently  yellow 
or  greyish-white.  In  consistence,  some  are  soft 
like  wax;  others  hard,  dry,  and  friable.  On 
section  they  will  be  found  to  differ  widely — some 
being  granular,  and  made  up  of  sub-morphous 
particles  without  any  apparent  nucleus ;  others 
crystalline,  the  glistening  white  crystals  (choles- 
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terine)  radiating  from  a  central  nucleus,  which 
is  frequently  found  to  consist  of  inspissated 
bile.  Biliary  calculi  consist  almost  entirely  of 
cholesterine  and  bile-pigments,  mixed  with  a 
variable  proportion  of  insoluble  organic  matter 
and  traces  of  the  earthy  phosphates.  To  separate 
the  cholesterine,  finely  powder  the  gall-stone  and 
thoroughly  exhaust  with  ether;  the  ethereal 
solution  on  evaporation  yields  amorphous  choles- 
terine. To  obtain  it  in  the  crystalline  form,  it 
must  be  redissolved  in  boiling  alcohol,  which  on 
cooling  deposits  it  in  characteristic,  glistening, 
rhombic  plates.  The  pigmentary  matters  can  be 
obtained  by  exhausting  the  residue  of  the  crushed 
gall-stone,  from  which  the  cholesterine  has  been 
removed,  successively  with  water,  alcohol,  and 
dilute  hydrochloric  acid.  The  dried  residue  is 
then  boiled  with  pure  chloroform  for  some  time, 
and  the  chloroform  extract  is  distilled  to  near 
dryness,  and  several  volumes  of  alcohol  are  added, 
which  throws  down  bilirubin.  Bilirubin  thus 
obtained  is  an  orange-red  powder  insoluble  in 
water  and  ether,  slightly  soluble  in  alcohol,  but 
very  freely  soluble  in  chloroform.  On  passing  a 
current  of  air  through  an  alkaline  solution  of 
bilirubin  the  solution  acquires  a  green  colour — 
biliverdin.  According  to  Stadeler  biliverdin  is 
formed  from  bilirubin  by  the  addition  of  one 
atom  of  water  in  the  presence  of  oxygen.  A 
brown  pigment,  bilifuscine,  can  also  be  obtained 
by  acting  on  bilirubin  with  strong  sulphuric 
acid. 

2.  Intestinal  Calculi  are  rare  in  man  and 
carnivorous  animals,  but  are  not  uncommon  in 
herbivorous  animals.  They  consist  almost  en- 
tirely of  ammonia,  magnesium  phosphate,  calcium 
phosphate,  and  calcium  carbonate,  deposited 
round  a  nucleus,  generally  a  fragment  of  some 
undigestible  material  of  the  food,  such  as  stones 
of  fruit,  husks  of  grain,  or  portions  of  bone. 
There  is  a  kind  of  intestinal  calculus  occasion- 
ally met  with  among  Scottish  and  Lancashire 
people,  who  use  oatmeal  largely  as  food,  which  is 
chiefly  composed  of  the  hairs  and  fragments  of  the 
envelopes  of  the  oat,  encrusted  with  calcium 
phosphate  and  carbonate.  Magnesium  carbonate 
when  taken  habitually  and  in  bulk  is  apt  to  ac- 
cumulate in  the  bowels  and  concrete  there  ;  there 
is  now  less  risk  of  that  danger  since  the  fluid 
forms  of  magnesia  have  come  into  such  general 
uee. 

3.  Pancreatic  Calculi  are  the  rarest  of  all 
glandular  concretions.  When  found  they  are 
generally  numerous,  being  met  with  in  the  main 
duct,  the  accessory  duct,  and  even  in  the  smaller 
radicles.  The  size  varies  greatly,  the  largest 
that  has  come  under  the  writer's  observation 
being  quite  one  inch  in  length.  They  are  generally 
oval  in  shape,  and  their  surface  has  frequently  a 
worm-eaten  appearance,  of  whitish  colour,  which 
when  rubbed  acquires  an  enamel-like  lustre. 
When  broken,  the  fracture  often  presents  a  white, 
glistening,  porcelain  appearance.  One  calculus 
analysed  by  the  writer  gave  a  percentage  com- 
position of  organic  matter  -24,  fixed  inorganic 
salts  -76.  The  bulk  of  the  fixed  inorganic  salts 
consisted  of  calcium  carbonate,  calcium  phosphate 
being  present  in  much  smaller  proportion. 

4.  Prostatic  Calculi  consist  essentially  of 
calcium  phosphate  and  calcium  carbonate,  though. 
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incidentally  traces  of  uric  acid,  calcium  oxalate, 
and  aramonio-magnesium  phosphate  maybe  found. 
They  occur  in  three  forms,  namely,  (a)  small, 
rough  concretions,  from  the  size  of  a  pin  to  a  hazel 
nut;  (/))  irregular  masses  with  porcelainous  ap- 
pearance ;  and  (c)  large  regular  concretions.  The 
quantity  of  earthy  matter  that  may  be  deposited 
in  the  prostate  gland  is  often  enormous.  When  the 
calculi  are  of  the  small  variety,  fifty  or  sixty  may 
be  present,  and  a  gland  may  feel  likeabagof  nuts. 
The  museum  of  the  College  of  Surgeons  contains  a 
specimen  showing  the  enormous  size  these  con- 
cretions may  attain.   See  Pbostatb,  Diseases  of. 

6.  Salivary  Calculi  are  generally  rough  ex- 
ternally, irregular  in  shape,  and  are  usually  found 
near  the  orifice  of  the  duct,  which  they  obstruct. 
The  nucleus  frequently  consists  of  some  foreign 
body  which  has  accidentally  found  its  way  into  the 
duct,  as  a  splinter  of  wood  era  fragment  of  bone. 
Their  chief  component  is  calcium  carbonate,  of 
which  they  contain  more  than  any  other  kind  of 
concretion,  and  traces  of  early  phosphates. 

6.  Urinary  Calculi  vary  considerably  in  size, 
form,  colour,  and  general  appearance,  according  to 
their  composition.  The  constituents  that  form 
these  stones  are  uric  acid,  urates,  cystine,  xanthin, 
calcium  oxalate,  calcium  phosphate,  magnesium 
phosphate,  ammonio-magnesium  phosphate,  cal- 
cium carbonate,  and  also  concretions  of  blood  and 
fatty  substances  (urostealith).  Any  of  the  above- 
named  substances,  combined  with  a  varying  pro- 
portion of  organic  matter,  may  constitute  the  sole 
ingredient  of  a  calculus ;  more  commonly,  however, 
two  or  more  are  associated  together.  To  fully 
ascertain  the  composition  of  the  mass  of  the  cal- 
culus it  must  be  sawn  across,  and  if  made  up  of 
different  layers,  a  portion  of  each  layer  must  be 
analysed.  See  Oxalic,  Phosfhatic,  and  Uric 
Acid  Calculi,  and  Urine. 

Pathology. — The  manner  in  which  these  con- 
cretions are  formed,  especially  renal  aud  urinary 
calculi,  has  long  been  a  matter  of  speculation 
with  physicians,  some  regarding  them  as  of 
purely  local  origin,  others  endeavouring  to 
show  that  they  are  the  result  of  some  peculiar 
diathesis,  wherein  uric  acid,  the  phosphates,  &c. 
are  formed  in  the  body  so  profusely,  and  are 
eliminated  in  such  quantities  as  to  be  precipitated 
in  the  passages.  The  researches  of  Ord  and  Carter 
have  thrown  much  light  on  this  obscure  subject. 
They  have  shown  that  the  particles  constituting 
the  bulk  of  the  calculus  are  not  mere  accre- 
tions, formed  in  the  urinary  passages  by  a  pro- 
cess of  chemical  precipitation,  in  the  presence  of 
blood,  mucus,  &c. ;  but  consist  of  structures, 
designated  as  '  sub-morphous ' — granules,  sphe- 
roids, laminse,  &c. — and  which  require  consider- 
able time  for  their  formation.  They  have  shown 
that  this  modification  of  form,  i.e.  the  change 
from  the  crystalline  to  the  sub-morphous  typo, 
can  be  artificially  produced  by  allowing  two 
saline  solutions  to  intermix  slowly  through  a 
colloid  medium ;  as  gum,  albumen,  &c. ;  the 
more  slowly  the  mixture  is  effected  and  the 
denser  the  colloid,  the  more  perfect  is  the  change 
to  the  sub-morphous  condition.  On  the  other 
hand  if  the  colloid  medium  is  attenuated,  and 
the  admixture  rapid,  the  crystalline  form  is  m^rn 
or  less  retained.  The  nature  of  this  colloid 
medium  has  not  been  clearly  made  out.  The 


fact  that  calculus  rarely  accompanies  Bright'*- 
disease  shows  that  the  ordinary  effusion  of  blood- 
or  albumin  into  the  renal  tubules  does  not 
furnish  the  necessary  medium.   Indeed  if  simple 
effusion  of  fibrin,  or  increased  secretion  of  mucus, 
furnished  the  colloid,  calculus,  instead  of  being 
comparatively  a  rare  disease,  would  be  extremely 
common.    Some  authors  have  regarded  the  '  en- 
tangling mucus '  as  the  product  of  a  specific 
catarrh.    Thus  Meckel  speaks  of  a  stone-form- 
ing catarrh  (steiiihildendend  Kaiarrh) ;  and  L>r. 
Owen  Eees  has  pointed  out  that  among  the 
many  evils  attendant  upon  gout  is  '  a  tendency  of 
mucous  membranes  to  secrete  a  viscid  mucus, 
which  modifies  the  ordinary  crystalline  character 
of  uric  acid,  causing  it  to  appear  in  agglutinated 
masses,  which  adhere  to  the  sides  of  the  urinary 
passages.'    In  speculations  as  to  the  origin  of 
stone,  too  little  attention  has  as  yet  been  paid 
to  the  condition  of  the  renal  cells.    These  cells- 
normally  eliminate  the  urinary  constituents;  and 
it  is  not  difficult  to  imagine  that  under  certain 
conditions  of  vital  impairment  these  substances 
may  be  retained  and  deposited,  instead  of  being 
eliminated,  the  cell  itself  furnishing  the  colloid 
medium.    The  objection  urged  against  this  view 
is  that  recent  observers  have  discovered  no 
satisfactory  signs  of  cell-structure  in  the  matrix 
of  calculi ;  but  this  objection  can  hardly  be 
considered  fatal,  since  the  accretion  of  particles 
within  the  cell  would  gradually  destroy  the 
cell-structure.     Professor  Quekett,  however, 
figured  (Med.  Times,  vol.  xxiv.,  p.  552,  1851) 
crystals  of  calcium  oxalate  and  triple  phosphate 
contained  in  cells  taken  from  human  tubuli 
uriniferi ;  and  though  his  observations  have  not 
been  confirmed  by  others,  still  the  accuracy  of 
his  work  has  never  been  questioned,  and  it  may 
be  when  the  tubuli  uriniferi  of  persons  dying  of 
calculous  affections  come  to  be  more  frequently 
examined  by  pathologists,  cells  containing  cal- 
culous constituents  at  an  early  stage  of  depo- 
sition may  be  observed — that  is,  before  the  cell- 
wall  is  destroyed.    It  is  a  remarkable  fact  that 
calculous  deposit  commencing  in  the  kidney 
tubules  is  rarely  met  with  in  the  convoluted 
portion  of  the  tubule,  but  invariably  occurs 
at  the  apices  of  the  mammillary  processes,  the 
extremities  of  the  ducti  papillares.    Now  less 
blood  circulates  through  this  portion  of  the 
kidney  than  through  any  other  part  of  it,  and 
moreover  in  the  ducti  papillares,  the  basement 
membrane  (tunica  propria)  disappears  and  the 
wall  consists  of  epithelium  alone.     May  not 
these  anatomical  differences  render  the  cells 
of  this  part  of  the  tubule  more  liable  to  cal- 
culous deposit — in  short,  to  undergo  calculous 
degeneration  ? 

CALIPERS. — An  instrument  employed  for 
measuring  diameters,  more  especially  in  medi- 
cine the  diameters  of  the  chest.  See  Physical 
Examination. 

CALVTTIES  (cahns,  bald).  Stnon.  :  Alopecia 
calm.  A  synonym  for  baldness.    See  Baldness. 

CANARIES,  The  (Teneriffe),  in  North-east 
Atlantic  Ocean.  Mean  temperature  in  winter,  64° 
to  85°.  Warmer,  drier,  but  more  variable,  thau 
Madeira.    East  winds  from  Africa. 
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CANCEB  {Cancer,  a  crab). — Definition. — 
The  word  cancer  is  without  histological  mean- 
ing. We  find  it  and  its  synonym,  carcinoma, 
used  as  long  ago  as  the  time  of  Hippocrates,  and 
tho  latter  term  -was  then,  as  is  the  former  at 
the  present  day  by  the  vulgar,  applied  to  any 
new  growth  of  a  malignant  character.  The 
mime  originated  in  the  large  ramifying  veins  and 
puckered  furrows  which  spread  from  a  cicatriz- 
ing cancer  that  is  involving  the  skin.  "When  the 
broad  distinction  between  the  epithelial  and  con- 
nective-tissue type  of  tumours  was  established 
by  Virchow  and  others,  it  was  decided  to  retain 
the  word  cancer  as  the  name  for  the  more  malig- 
nant or  epithelial  growths;  while  the  equally 
meaningless  but  less  formidable  word  sarcoma 
has  been  from  this  time  confined  to  those 
tumours  which  have  connective  tissue  for  their 
type.    See  Tumours. 

In  this  sense  of  the  word  the  cancers  form  a 
class  which  is,  on  the  whole,  easily  distinguished 
by  definite  microscopical  and  clinical  characters, 
but  at  two  points,  at  least,  the  difference  from 
simpler  growths  is  almost  imperceptible.  First, 
as  a  matter  of  accident,  one  sarcoma  (the  alveo- 
lar) resembles  a  cancer  so  closely  in  micro- 
scopical structure,  that  it  is  impossible  to  dis- 
tinguish between  them  without  reference  to 
diuical  facts  ;  and,  in  the  second  place,  as  can- 
cers are  essentially  depraved  modifications  of 
epithelial,  epidermic,  or  glandular  structure,  they 
may  be  found  to  differ  so  slightly  in  histological 
characters  from  simple  hypertrophies,  that  the 
fact  of  ultimate  malignancy  is  often  all  that  can 
decide  between,  say,  a  papilloma  and  an  epithe- 
lioma, a  glandular  cancer  of  the  rectum  and  a 
simple  polypus,  or  a  scirrhus  of  the  breast  and 
a  chronic  mammary  tumour. 

Histological  Structure.  —  Histologically, 
cancers  are  distinguished  by  consisting  partly  of 
eells  of  an  obviously  epithelial  origin  and  partly 
of  connective  tissue.  The  connective-tissue 
forms  alveolar  spaces,  and  may  vary  in  structure 
from  a  loose  fibro-cellular  material  to  strong  and 
old  fibrous  tissue.  The  alveolar  spaces  com- 
municate with  each  other  and  contain  the  epithe- 
lial cells.  These  vary  much  in  shape,  size, 
and  arrangement,  but  are  always  easily  separable 
from  the  surrounding  connective-tissue,  while 
they  are  never  separated  from  one  another  by  a 
stroma  of  any  sort. 

Clinical  Characters. — Clinically,  cancers  are 
distinguished  by  the  structures  in  which  they 
originate ;  by  the  method  of  their  recurrence  and 
their  mode  of  growth  ;  as  well  as  by  a  few  charac- 
teristics apparent  to  the  eye  and  touch. 

Seat. — As  their  nature  would  have  rendered 
almost  certain  a  priori,  cancers  probably  never 
originate  except  in  connection  with  epithelial 
or  epidermic  structures — i.e.,  in  skin,  mucous 
membrane,  or  secreting  glands ;  but  as  the 
epidermis  and  epithelium,  the  original  upper 
and  lower  layers  of  the  embryo,  are  widely 
diffused  throughout  the  body,  and  often  inti- 
mately associated  with  the  descendants  of  the 
cells  of  the  middle  layer,  it  is  not  surprising  that 
primary  cancers  have  been  described  as  oc- 
curring in  organs  which  have  their  origin  from 
connective- tissue  only.  Such  are  the  instances 
of  primary  ameer  of  bone  and  lymphatic  glands 


the  possibility  of  the  occurrence  of  which  may 
be  at  present  considered  undecided. 

Recurrence. — The  first  recurrence  is  almost 
without  exception  in  the  lymphatic  glands, 
which  collect  their  supply  of  lymph  from  the 
seat  of  the  original  tumour ;  when  this  has  oc- 
curred the  process  may  be  repeated  in  the  next 
proximal  lymphatic  glands,  or  numerous  distinct 
tumours  may  appear  in  different  parts  of  the 
body ;  but  if  a  single  growth  occur  in  another 
locality  without  previous  glandular  enlargement 
the  case  may  probably  be  looked  upon  as  a 
double  primary  development.  A  soft  cancer 
may  burst  into  the  abdominal  cavity,  where- 
its  small  particles  may  stick  to  various  parts  of 
the  peritoneum  and  form  the  starting  points  of 
new  growths  (disseminated  cancer  of  the  peri- 
toneum) ;  it  is  probable  that  a  similar  seeding 
may  take  place  into  the  lungs  when  an  ulcerated 
epithelioma  projects  into  the  trachea. 

Mode  of  growth.  —  Cancers  increase  in  size 
by  infiltration  of  the  surrounding  tissues,  and 
this  gives  rise  to  the  very  important  clinical 
facts  that  they  are  not  enclosed  by  a  capsule  like 
many  simpler  growths,  and  that  they  have  a 
great  tendency  to  implicate  the  skin  and  cause 
ulceration. 

Naked-eye  appearances. — The  contraction  of 
the  connective-tissue  forming  the  alveoli  in  its 
advance  towards  fibrous  tissue  gives  rise  to 
puckering  of  the  surrounding  skin  ;  and  the  loose- 
ness of  the  connection  between  the  epithelial 
and  connective-tissue  elements  causes  a  milky 
juice  consisting  of  the  former  to  escape  on 
scraping  a  recent  section.  This  characteristic 
was  made  much  of  by  our  predecessors  before 
the  word  cancer  had  lost  its  inclusive  meaning; 
we  knownow  that  many  rapidly  growing  sarcomas 
yield  a  similar  juice,  but  in  less  abundance  than 
cancers ;  and  thus  it  has  come  to  pass  that  a 
milky  juice  is  now  more  diagnostic  of  the 
malignancy  than  of  the  genetic  origin  of  the 
growth. 

This  completes  the  list  of  the  signs  by  which 
cancers  may  be  distinguished  from  other  tu- 
mours. Tables  have  been  published  to  show  the 
relative  frequency  with  which  cancer  attacks 
different  organs ;  they  are  not  upon  the  whole 
trustworthy,  and  this  question  will  be  best  con- 
sidered in  discussing  the  subdivisions  of  the 
genus. 

Classification. — The  subdivisions  of  cancers 
are  as  follows  : — 

Hard  cancer  or  Scirrhus.  \  ^ 
Soft  cancer  or  Enccphaloid.  J 
Cylindrical  Epithelioma.  \  Epithelial  and 
Lobular  Epithelioma.  J  Epidermic  type. 
Colloid. 

Typical  hard  and  soft  cancers  stand  obviously  at 
opposite  ends  of  one  series  which  is  built  upon 
the  type  of  a  secreting  gland  :  between  the  two 
are  an  infinitude  of  intermediate  stages.  The 
two  forms  of  epithelioma  are,  quite  as  evidently, 
monstrous  growths  of  skin  or  mucous  membrane. 
Colloid  is  probably  the  result  of  degeneration  of 
any  one  of  the  other  forms.  Besides  these,  other 
varieties  are  often  mentioned  which  do  not  justify 
a  more  complicated  classification  ;  amongst  these 
are  tumours,  which  though  of  nearly  normal 
glandular  structure  are  nevertheless  malignant,. 
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und  those  which  have  received  the  names  Me- 
lanotic,  Tdiangiectasic,  Ostcocancer,  &c. 

Diagnosis. — The  diagnosis  depends  upon  the 
clinical  characters  of  the  several  groups.  That 
of  an  advanced  case  of  cancer  is  generally  easy; 
in  the  early  stages  it  is  mostly  impossible. 

Prognosis. — The  prognosis  is  always  bad, 
especially  in  encophaloid  cancer,  but  least  so 
in  epithelioma;  this  suggests  the  much-debated 
question  of  the  constitutional  nature  of  the  dis- 
ease. If  in  its  origin  a  cancer  be  purely  local, 
early  removal  ought  to  effect  a  permanent  cure  ; 
but  if  there  be  at  the  bottom  a  constitutional 
taint,  a  reprieve  should  merely  be  granted  until 
a  suitable  fresh  irritation  arise.  There  is  pro- 
bably some  truth  on  both  sides.  The  cancerous 
cachexia  is  often  spoken  of ;  it  depends  chiefly, 
if  not  altogether,  on  the  weakening  effects  of 
the  discharge  after  ulceration  has  takeD  place  ; 
mental  worry  may  have  some  share  in  causing 
it;  but  it  must  be  remembered  that  cancerous 
patients,  who,  before  they  are  attacked,  are  fre- 
quently amongst  the  most  robust,  often  retain 
their  health  for  a  remarkably  long  time. 

Course. — The  course  of  a  cancer  depends  upon 
its  seat,  and  the  symptoms  must  accordingly  be 
sought  amongst  the  articles  on  diseases  of  special 
regions.  If,  however,  life  be  not  shortened  as 
a  result  of  interference  with  the  functions  of 
the  organ  attacked,  death  is  caused  either  by 
marasmus — the  result  of  prolonged  suppuration 
and  pain,  or  by  extensive  or  repeated  hemor- 
rhages. The  rate  of  progress  is  more  slow  as 
age  advances. 

Treatment. — The  treatment  of  cancer  in  the 
early  stages  can  only  be  undertaken  by  the 
surgeon,  and  the  reader  is  accordingly  referred 
for  information  on  this  head  to  surgical  text- 
books ;  in  the  later  stages  the  physician  may 
be  called  upon  to  treat  symptoms,  but  up  to 
the  present  time  all  the  specifics  introduced 
either  by  regular  practitioners  or  by  charlatans 
have  proved  quite  inefficient,  if  not  actually 
harmful. 

We  shall  now  discuss  the  varieties  of  cancer. 

I.  Scirrhus. —  Scirrhus,  as  its  name  implies,  is 
amongst  the  hardest  of  tumours,  if  bony  growths 
be  excepted.  Its  hardness,  as  compared  with  soft 
cancer,  depends  upon  the  larger  proportion  which 
the  alveolar  stroma  bears  to  the  contained  cells  ; 
and  this  is  probably  the  consequence  of  the  soil 
in  which  the  tumour  originates,  and  the  rapidity 
of  its  growth,  rather  than  of  any  specific 
difference  between  them. 

Seat. — The  female  breast  is  the  most  common 
seat  for  scirrhus,  but  it  also  occurs  in  the 
stomach,  uterus,  tongue,  oesophagus,  and  the 
liver  and  other  glands,  and  it  has  been  described 
as  primary  in  the  prostate,  testicle,  6kin,  and 
other  structures. 

Naked-eye  appearances. — A  section  through 
the  centre  of  a  matured  hard  cancer  of  the 
breast  presents  to  the  naked  eye  well-marked  and 
constant  appoarancos,  which,  with  the  exception 
of  such  peculiarities  as  are  due  to  the  situation, 
will  serve  as  a  description  of  such  a  tumour 
occurring  elsewhere.  These  are  clearly  explained 
by  the  microscopical  arrangement,  and  when 
looked  at  by  the  light  which  it  affords,  fully 
account  for  all  the  clinical  characters.  The 


knife  passes  through  it  with  a  creaking  noise, 
and  the  cut  surfaces  are  at  once  hollowed  in  the 
centre.  There  is  not  a  sharp  edge  to  the  growth, 
and  the  circumference  is  of  a  greyish  or  pinkish 
white  tint,  projecting  a  little  above  the  surround- 
ing tissues,  into  which  it  sends  small  lobular  pro- 
longations ;  the  hollow  centre  is  very  hard  and 
of  a  glistening  white  colour.  Scirrhus  is  evidently 
fibrous  in  structure,  and  receives  from  all 
quarters  fibrous  bands,  which  often  pass  far  out 
into  the  fat  of  the  breast  or  the  skin,  and  some  of 
which  can  nearly  always  be  traced  to  the  prin- 
cipal milk-ducts.  Between  the  centre  and  the 
edge  is  the  greater  part  of  the  tumour,  on  the 
whole  of  a  pinkish-yellow  colour,  but  notably 
pink  and  soft  externally,  and  yellow  and  hard 
internally.  The  surface  yields  a  milky  juice  on 
scraping,  and  may  show  some  of  the  following  ap- 
pearances, which  are, however,  accidental:  round 
the  circumference  little  masses  of  healthy  fat 
may  be  included,  though  this  but  rarely  happens; 
cysts  containing  grumous  grey  or  red  fluid  may 
have  formed  by  the  breaking  down  of  the  new 
growth  or  by  haemorrhage;  or  such  a  haemorrhage 
may  have  resulted  in  patches  of  yellow  or  even 
black  pigmentation. 

Microscopical  appearances. — Without  discuss- 
ing the  merits  of  the  opposing  theories  as  to  the 
origin  of  eancer-cells,the  following  maybe  taken 
as  the  undoubted  microscopical  appearances  of 
scirrhus ;  the  grey  outer  layer  is  made  up  of  in- 
definite smallish  round  cells,  resembling  white 
blood-corpuscles,  infiltrated  through  the  tissue 
into  which  the  growth  is  spreading,  amongst 
which  are  scattered  a  few  which  have  the  ap- 
pearance of  epithelial  cells.  The  next  or  pink 
layer  represents  full  development  and  shows 
fibro-cellular  stroma,  enclosing  large  epithelioid 
cells,  and  containing  a  copious  supply  of  vessels. 
In  the  third  or  yellow  layer  the  stroma  has  be- 
come fibrous  and  the  cells  are  undergoing  fatty 
degeneration ;  and  in  the  inner  white  centre  the 
cells  are  replaced  by  indefinite  masses  of  granular 
ddbris,  and  the  stroma  consists  of  firm  and  old 
fibrous  tissue.    See  figs.  125,  127,  and  126. 

The  relation  of  these  appearances  to  the  clini- 
cal peculiarities  of  scirrhus  is  as  follows :  the 
excessive  hardness  is  explained  by  the  great 
development  of  fibrous  tissue  ;  the  peculiar  in- 
definiteness  of  the  edge,  and  the  tendency  to 
involve  the  skin  and  ulcerate,  by  the  manner  of 
growth ;  while  the  puckering,  retraction  of  the 
nipple,  and  indirectly  (from  the  manner  in  which 
cutaneous  nerves  are  involved)  the  pricking  and 
shooting  pains,  are  due  to  the  contraction  or 
cicatrization  of  the  stroma.  To  the  latter  is  also 
due  a  very  important  but  not  generally  recognized 
diagnostic  character  of  an  early  scirrhus,  namely, 
that  long  before  the  skin  is  involved  it  is  6cen 
to  be  dimpled  when  gently  moved  to  and  fro  over 
the  growth.  A  scirrhus  which  has  involved  the 
skin  forms  a  purplish-red,  flattened,  and  shining 
tumour,  covered  with  small  veins  and  tender  to 
the  touch;  the  ulcer  which  results  from  its  break- 
ing down  is  ragged,  with  a  hard  base  and  hard 
irregular  undermined  edges,  and  a  dirty  surface 
covered  by  knobby  masses  of  pseudo-granulations, 
which  h  ave  a  great  tendency  to  bleed  and  often 
slough.  As  it  is  often  removed  it  often  returns 
in  the  scar.    When  occurring  in  the  liver  it  is 
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Fig.  120.  Simple  Polypus  of  Rectum. 


Fig.  121.  Columnar  Epithelioma  of 
Intestine. 


Fig.  122.  Colloid  of  Breast. 


Fig.  123.  Cancer  of  Liver  (Scirrho- 
encephaloid). 


Fig.  125.   Scirrhus  Infiltrating  Fat. 
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Fig.  127.   Scirrhus  of  Mamma. 
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Flu.  128.   Adenoid  of  Upper 
Jaw  (Benign). 


Fig.  130.  Adenoid  of  Breast  (common 
type). 
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Flo.  129.    Ulcerated  Adenoid  of 
Parotid  (Malignant). 


Flo.  131.    Adenoid  of  Breast  (epi- 
thelial element  In  excess). 


Fiu.  132.  Adenoid  of  Breast 
(Adeno-sarcoma). 


Draiuings  illustrating  a  Series  of  Tumours  of  the  Epithelial  Type. 
All  drawn  to  the  same  scale  (  x  87  diameters). 
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softer  than  elsewhere,  and  the  name  of  scirrho- 
*)ncophaloid  is  often  given  to  it.    See  fig.  123. 

II.  Enoephaloid. — Encephaloid,  medullary, 
or  soft  cancer,  so  named  from  its  usually  brain- 
like appearance  and  consistence,  is  softer  and 
grows  more  rapidly,  and  is  more  frequently  ob- 
served in  internal  organs  than  scirrhus,  often  in- 
deed forming  enormous  intra-abdominal  tumours. 

Seat. — It  has  hitherto  been  observed  as  pri- 
mary in  the  salivary  and  mammary  glands,  tes- 
ticle, ovary,  and  prostate,  the  thyroid  body,  and 
in  the  mucous  membrane  of  the  nose,  the  liver, 
and  the  stomach.  It  has  with  some  degree  of 
looseness  been  sometimes  called  the  cancer  of 
childhood  by  those  who  consider  scirrhus  as 
almost  peculiar  to  old  age. 

Naked-eye  appearances. — To  the  naked  eye  a 
fresh  section  usually  presents  a  convex  surface  ; 
it  is  whitish,  but  generally  mottled  by  coloured 
patches,  the  result  of  old  or  recent  haemorrhages, 
and  yields  very  copiously  a  milky  juice  on 
scraping. 

Microscopical  appearances. — Encephaloid  can- 
cer differs  from  scirrhus  only  in  the  relative  pro- 
portions of  the  two  chief  factors.  The  cells  are 
more  numerous  and  are  contained  in  larger 
spaces  ;  they  are  sometimes  small,  but  generally 
much  larger  than  in  scirrhus;  and  the  stroma  is 
delicate  and  fibro-cellular  and  very  small  in 
amount.    See  fig.  124. 

Its  method  of  extension  is  the  same  as  that 
of  other  members  of  the  class.  It  is  by  far 
the  most  malignant  form  of  cancer,  because 
of  its  rate  of  growth  and  recurrence,  and  the 
rapidity  with  which  it  causes  general  cachexia. 

Epithelioma — Lobular  epithelioma,  epi- 
thelial cancer,  or  cancroid,  develops  in  con- 
nection with  skin  and  mucous  membrane,  and 
though  consisting  essentially  of  squamous  epi- 
thelium, may  start  from  a  part  which  is  covered 
by  the  cylindrical  variety.  It  occurs  near  the 
natural  orifices  of  the  mucous  tracts  —  as,  for 
example,  on  the  mouth  and  tongue,  anus,  penis, 
or  vulva  ;  but  also  at  other  parts  of  the  skin  — 
as  on  the  scrotum  (chimney-sweep's  cancer)  and 
at  the  upper  end  of  the  oesophagus.  The  his- 
tory of  a  local  irritation  is  often  obtainable, 
but  more  frequently  nothing  of  the  kind  can  be 
discovered. 

Naked-eye  appearances. — The  first  appearance 
is  that  of  a  pimple,  which  soon  breaks  down  in 
the  centre,  forming  a  small  sore.  When  fully 
developed  there  is  an  irregular  ulcer  with  an 
extensive  hard  and  nodular,  generally  in- 
flamed base  and  circumference ;  the  edges  are 
abrupt  or  undermined,  and  the  floor  grey  or 
reddish,  very  uneven,  discharging  a  foul  pus,  and 
with  a  great  tendency  to  bleed.  As  a  rule  there 
is  considerable  pain,  and  the  proximal  lym- 
phatic glands  are  very  generally  enlarged  A 
section  to  the  naked  eye  shows  a  number  of 
minute  cylinders  of  yellowish -white  colour,  cut 
sometimes  longitudinally,  sometimes  trans- 
versely, fusing  together  into  an  indefinite  mass 
superficially,  but  more  or  less  discrete  below, 
and  infiltrating  amongst  the  subjacent  tissues. 
On  squeezing  the  section  little  nodules  like 
sebum  appear  on  the  surface. 

Microscopical  appearances. — The  cylinders  or 
lobes  of  epithelioma  are  found  to  be  made  up  of 


squamous  epithelium,  which  generally  exhibits 
in  parts  a  crenated  margin  (Max  Schultze's  spine- 
cells).  A  s  in  the  skin,  the  deeper — that  is  the  cir- 
cumferential— layer  of  cells  in  each  lobe,  which 
are  the  youngest,  are  roundish  or  oblong,  with 
large  nuclei,  and  staining  readily ;  further  in, 
the  cells  are  larger  and  flatter,  and  in  the  centre 
are  found  the  well-known  globes  or  nests.  These 
were  considered  at  one  time  as  peculiar  to 
epithelioma,  but  are  now  known  to  occur  in 
warts  and  corns  ;  they  consist  of  onion-like  ar- 
rangements of  epithelial  cells,  varying  much 
in  size  and  the  number  of  concentric  layers, 
and  containing  in  the  centre  sometimes  an 
amorphous  mass,  sometimes  large  and  irregular 
cells.  The  tissues  beneath  and  between  the 
lobules  are  infiltrated  with  small  cells,  and 
often  contain  in  sections  what  appear  to  be  iso- 
lated masses  of  epithelium ;  these  are,  however, 
the  ends  of  divided  divergent  lobules.  Opinions 
differ  as  to  the  exact  starting-point  of  an  epithe- 
lioma, the  share  which  the  sweat-  and  other 
glands  take  in  it,  and  also  as  to  the  rationale  of 
the  formation  of  the  globes.    See  fig.  118. 

Epithelioma  seems  to  be  more  local  in  its  nature 
than  other  cancers — that  is,  a  complete  and  early 
removal  has  not  unfrequently  given  the  patient 
a  long  lease  of  life.  It  recurs,  as  a  rule,  in  the 
lympathic  glands,  which  inflame  and  suppurate, 
and  in  the  scar,  and  generally  proves  fatal  from 
the  constitutional  disturbance  it  gives  rise  to. 
Later  but  more  rarely  it  may  appear  in  the  in- 
ternal viscera,  bones,  &c. 

Cylindrical  Epithelioma. — The  cylindrical 
epithelioma — badly  named  adenoid  or  glandular 
cancer — is  specially  the  cancer  of  the  alimen- 
tary mucous  membrane,  but  may  occur  in  the 
bladder  and  elsewhere. 

Naked-eye  appearances. — To  the  naked  eye 
it  forms  at  first  a  prominent  tumour  in  the 
interior  of  a  viscus,  which  has  a  tendency  like 
other  cancers  to  ulcerate  and  involve  surround- 
ing tissues,  so  that  the  mass  may  reach  an 
enormous  size,  and  may  even  make  its  appear- 
ance through  the  skin.  To  the  naked  eye  a 
section  is  generally  whitish  and  has  a  granular 
appearance,  which  is  given  to  it  by  the  tubules  of 
which  it  is  made.  It  frequently  causes  death  by 
obstruction  of  the  bowel,  but  if  it  last  sufficiently 
long,  it  recurs  unaltered  in  the  lymphatic  glands, 
and  then  in  the  viscera  and  other  parts  of  the 
body.  It  is  not  unfrequent  to  find  recurrences 
in  the  liver  with  little  if  any  implication  of 
lymphatic  glands. 

Microscopical  appearances. — Cylindrical  epi- 
thelioma consists  essentially  of  irregular  tubules 
lined  with  columnar  epithelium  in  one  or  more 
layers',  which  are  the  much  overgrown  crypts  of 
Lieberkiihn,  and  differ  in  microscopical  structure 
from  simple  papilloma  of  the  digestive  tract  only 
in  the  greater  irregularity  of  the  cells  and  in  t  he 
larger  proportion  of  connective-tissue  stroma 
between  the  tubes.    Sec  fig.  117. 

Colloid. —  Colloid,  or  alveolar  cancer,  named 
from  its  jelly-like  appearance,  has  given  rise 
to  much  discussion  in  reference  to  the  ques- 
tion whether  it  is  developed  originally  in  its 
mature  form,  or  whether  it  results  from  the 
degeneration  of  one  of  the  classes  of  cancer 
described  above.    The  latter  view  is  that  most 
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widely  neid,  though  it  must  be  allowed  that 
epithelioma  seldom  degenerates  in  this  way,  and 
also  that  the  colloid  change  usually  takes  place 
pari  passu  with  the  growth  of  the  tumour. 

Seat. — Colloid  cancor  is  found  most  frequently 
in  tho  abdominal  viscera  and  peritoneum,  but 
may  occur  elsewhere,  as  in  the  breast.  Its 
malignancy  is  great,  but  is  shown  chiefly  by 
the  rapidity  with  which  it  involves  surrounding 
tissues  ;  it  thus  forms  primary  tumours  of  enor- 
mous size,  but  as  a  secondary  growth  is  less 
common ;  it  does,  however,  occur  in  lymphatic 
glands  and  other  parts.  It  causes  death  in  most 
cases  by  interference  with  the  functions  of 
the  organs  attacked. 

Naked-eye  appearances. — Colloid  cancer  con- 
sists to  the  naked  eye  of  a  mass  of  semi-trans- 
parent jelly,  varying  slightly  in  colour,  but 
mostly  pale  yellow :  this  is  intersected  by  deli- 
cate white  fibrous  bands,  forming  alveolar  spaces 
of  different  sizes,  visible  to  the  naked  eye.  The 
consistence  of  the  growth  depends  upon  the  rela- 
tive proportions  of  these  two  constituents. 

Microscopical  appearances. — The  bands  are 
found  to  be  actually  fibrous ;  the  contained  jelly 
is  arranged  in  concentric  laminae  between  which 
are  minute  granules,  and  in  the  centre  of  which 
is  a  granular  mass,  sometimes  quite  indefinite, 
but  often  showing  clearly  that  it  consists  of  the 
remains  of  altered  cells.  These  cells  are  seen 
in  the  more  recent  parts  of  the  growth  to  be  the 
subjects  of  colloid  degeneration.  The  source  of 
the  colloid  material  must  be  considered  still 
undecided;  that  some  of  it  is  formed  by  the 
cells  is  certain,  but  it  is  not  equally  clear 
whether  the  stroma  takes  any  share  in  its  depo- 
sition.   See  fig.  122. 

Conclusion. — Our  knowledge  of  the  pathology 
of  new  growths  is  undergoing  a  process  of  rapid 
evolution.  While,  therefore,  the  writer  has 
endeavoured  in  this  article,  and  in  that  on 
Tumours,  to  represent  the  opinions  most  widely 
accepted  at  the  present  day,  he  is  conscious  that 
in  a  very  short  time  these  opinions  may  require 
considerable  modification.         R.  J.  Godlee. 

CANCBTTM  OBIS  (Cancrum,  a  sore; 
and  oris,  of  the  mouth).  Synon.  :  Gangrenous 
Stomatitis ;  Noma ;  Fr.  le  Nome ;  Ger.  Wasser- 
krebs. 

Definition. — A  phagedaenic  ulceration  of  the 
cheek  and  lip,  rapidly  proceeding  to  sloughing. 

.^Etiology. — Cancrum  oris  is  usually  seen  in 
delicate,  ill-fed,  ill-tended  children;  and  in 
these  subjects  it  is  commonly  a  sequela  to  one 
of  the  eruptive  fevers.  Formerly  it  used  some- 
times to  be  due  to  excessive  doses  of  mercury. 

Symptoms. — The  disease  commences  by  swel- 
ling and  tenderness  near  the  angle  of  the  mouth, 
and  if  at  this  stage  the  mucous  membrane  is  exa- 
mined, it  will  usually  be  found  that  there  is  some 
superficial  ulceration  on  the  inside  of  the  lip  or 
cheek — that  is,  ulcerative  stomatitis.  From  this 
slight  beginning  the  disease  rapidly  advances. 
The  soft  tissues  become  much  swollen,  brawny, 
shining,  and  red.  Presently  a  livid  spot  makes 
its  appearance  in  the  centre,  and  the  surround- 
ing part  becomes  purplish  or  mottled.  If  the 
patient  can  open  his  mouth  sufficiently  to  give 
a  view  of  the  gums,  they  will  be  seen  to  be 
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red,  congested,  spongy,  and  bathed  with  a  profuse 
and  fcetid  saliva.  The  livid  tissues  of  the  cheek 
rapidly  slough,  the  disease  perhaps  involving 
the  lip,  or  spreading  to  the  gum,  laying  bare 
the  alveolar  processes,  and  loosening  the  teeth. 
This  local  affection  is  attended  by  a  high  degree 
of  pyrexia,  and  by  great  prostration. 

The  disease  is  very  fatal.  Rilliet  and  Bar 
thez  state  that  not  more  than  one  in  twenty 
cases  recover. 

Treatment. — This  consists  in  the  application 
of  strong  nitric  acid  to  any  points  where  the 
ulceration  and  sloughing  are  spreading.  Poultices 
should  be  kept  constantly  on  the  cheek,  and  from 
time  to  time  the  sore  should  be  syringed  with  a 
disinfecting  lotion.  The  constitutional  treat- 
ment consists  in  the  administration  of  a  full 
amount  of  beef-tea,  milk,  eggs,  &c,  with  a 
moderate  allowance  of  alcoholic  stimulants,  as 
well  as  bark,  ammonia,  and  other  suitable  tonics. 
Regular  and  systematic  administration  of  food 
and  medicine  is  of  the  utmost  importance  ;  and 
if  the  patient  is  unable  to  swallow,  nutritious 
enemata  must  be  used  regularly. 

W.  Faielie  Clabke. 

CANITIES  (canus,  hoary  or  greyhaired). — 
Whiteness  or  greyness  of  the  hair.  See  ELuh, 
Diseases  of. 

CANNES  in  Prance,  on  the  Mediter- 
ranean coast.  A  dry,  bracing,  fairly  mild  winter 
climate.  Exposed  to  N.W.  Abundant  accom- 
modation, both  near  and  at  some  distance  from 
the  sea. 

CANTHABIDES,  Poisoning  by.  See 
Appendix. 

CAPE  OP  GOOD  HOPE. — A  warm, 
generally  dry  climate,  but  very  variable,  and 
liable  to  sudden  storms.  Living  dear,  and  loco- 
motion difficult. 

CAPILL ABIES,  Diseases  of.— The  mor- 
bid conditions  of  the  capillaries  may  be  described 
in  the  following  order : — 1.  Fatty  Degeneration. 
2.  Calcareous  Degeneration.  3.  Albuminoid 
Degeneration.  4.  Pigmentation.  5.  Changes  in 
Inflammation.  6.  Dilatation.  7.  Narrowing 
and  Obliteration.  8.  Thrombosis.  9.  Embolism. 
10.  Rupture.  11.  The  New  Formation  of  Capil- 
laries. 12.  Capillaries  in  New  Growths  and 
Tubercle.  13.  Changes  in  the  Perivascular  Space 
and  Sheath.    14.  Teleangiectasis. 

1.  Patty  Degeneration  is  the  most  common 
disease  of  the  capillary-wall,  and  is  frequently 
associated  with  fatty  degeneration  of  the  sur- 
rounding tissues.  The  cause  of  this  change  in 
the  protoplasm  of  the  capillary  is,  as  elsewhere, 
interference  with  nutrition,  and  especially  with 
oxidation.  It  is  accordingly  found  in  morbid 
conditions  of  the  blood ;  in  interference  with  the 
blood-supply;  and  in  lesions  of  the  nervous  system. 
The  microscopical  characters  of  the  early  stages 
of  fatty  degeneration  when  it  affects  the  capilla- 
ries are  not  peculiar;  in  advanced  stages  the 
diseased  vessels  may  present  the  appearance  of 
opaque  granular  cords ;  and  the  lymphatic  sheaths 
of  the  cerebral  capillaries  are  sometimes  found, 
under  such  circumstances,  filled  with  oil-globules 
and  fatty  cells.  A  frequent  termination  of 
the  disease  is  rupture  and  haemorrhage.  Fatty 
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degeneration  of  the  capillaries  occurs  most  fre- 
quently in  the  nervous  centres,  in  the  kidneys,  in 
certain  tumours,  and  in  the  products  of  infarction 
and  inflammation. 

2.  Calcareous  Degeneration  is  rare  in 
capillaries. 

3.  Albuminoid  Degeneration  affects  the 
Malpighian  glomeruli  in  the  early  stage  of 
albuminoid  disease  of  the  kidneys.  In  other 
parts  of  the  body  the  capillaries  are  less  subject 
to  albuminoid  change  than  the  small  arteries. 

i.  Pigmentation. — Pigmentary  granules  may 
sometimes  be  found  in  the  walls  of  capillaries, 
but  they  more  frequently  occupy  the  perivascular 
space.  In  either  situation  pigmentation  is  the 
result  of  chronic  congestion  or  inflammation,  or 
of  haemorrhage. 

5.  Changes  in  Inflammation. — The  changes 
of  the  capillaries  of  an  inflamed  part  constitute 
an  important  factor  of  the  process  of  inflamma- 
tion.   See  Inflammation. 

6.  Dilatation  of  capillaries,  which  is  one 
of  the  changes  in  inflammation  just  referred  to, 
may  become  permanent  if  the  process  be  chronic. 
Changes  in  the  nutrition  of  the  capillary-wall, 
combined  with  disturbances  of  the  circulation, 
€uch  as  increased  pressure,  produce  local  dilata- 
tion or  Aneurism  of  the  vessels  and  subsequent 
rupture.  This  is  one  form  of  miliary  aneurism 
a,s  it  occurs  in  the  brain. 

7.  Narrowing  and  Obliteration  — Narrow- 
ing of  capillaries  may  be  temporary,  as  in  in- 
flammation; or  permanent,  from  external  pres- 
sure, or  from  interference  with  the  blood-supply. 
Narrowing  may  proceed  to  complete  obliteration. 

8.  Thrombosis  commonly  occurs  in  capil- 
laries as  a  consequence  of  embolism  or  of  throm- 
bosis in  the  associated  arteries  or  veins.  Less 
frequently  the  coagulation  of  blood  is  primary, 
and  is  due  to  one  or  more  of  the  usual  causes  of 
thrombosis,  namely,  feebleness  of  the  circulation 
and  alteration  of  the  blood. 

9.  Embolism. — The  phenomena  of  ordinary 
embolism  in  a  great  measure  affect  the  capillaries 
corresponding  with  the  obstructed  artery.  But 
besides  this  change,  capillaries  are  themselves 
subject  to  embolism,  or  impaction  of  particles 
within  them.  The  products  of  inflammation  or 
degeneration,  pigment-particles,  oil  or  fat  drops 
from  the  marrow  of  fractured  bones,  organisms, 
and  various  substances  artificially  introduced 
into  the  circulation;  have  been  discovered  ob- 
structing the  capillaries  in  different  instances. 
All  the  possible  results  of  embolism  in  large 
vessels  may  follow,  according  to  circumstances ; 
and  in  the  case  of  the  cerebral  vessels  definite 
symptoms  are  believed  by  some  to  result,  such 
as  delirium  and  choreic  movements.  See 
Chorea. 

10.  Bupture. — Three  circumstances  specially 
determine  the  occurrence  of  this  lesion  of  capil- 
laries, namely,  disease  of  the  vessel -wall,  increase 
of  the  blood-pressure,  and  a  '  terminal '  distri- 
bution of  the  branches  of  the  artery  that 
supplies  them.  The  most  common  diseases  of 
the  wall  are  fatty  degeneration  and  aneurism. 
The  blood-pressure  rises  within  the  capillaries  of 
any  part  in  ventricular  hyportrophy,  in  increased 
tension  of  the  arteries  of  other  parts,  and  in  ve- 
nous obstruction.  When  an  artery  is  '  terminal.' 
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that  is,  unprovided  with  other  anastomoses 
than  through  its  capillaries,  no  lateral  relief  can 
be  afforded  in  sudden  and  excessive  rises  in 
the  force  of  the  circulation.  For  these  several 
reasons,  rupture  of  capillaries  is  most  frequent 
when  the  vessel-walls  have  been  weakened  in 
the  fatty  degeneration  of  senile  decay,  in  septic- 
aemia, inflammation,  purpura,  fever,  and  scurvy  ; 
in  chronic  Bright's  Disease,  with  increased  blood- 
pressure;  and  in  such  organs  as  the  corpus 
striatum,  retina,  spleen,  kidney,  villi,  and  skin. 
Disturbances  in  the  pressure  of  the  air  within  the 
chest  powerfully  influence  the  occurrence  of 
capillary-rupture  in  the  respiratory  tract.  When 
a  capillary-wall  gives  way,  the  blood  is  extrava- 
sated  either  on  a  free  surface,  constituting  haemor- 
hage  ;  into  the  substance  of  the  tissues  around ; 
or  along  the  lymphatic  sheath  of  the  ruptured 
vessel,  where  it  gives  rise  to  the  appearance 
that  has  been  described  as  dissecting  capillary 
aneurism. 

11.  New  Formation  of  Capillaries. — Capil- 
laries grow  or  develop  in  nearly  all  forms  of  new 
growth,  whether  inflammatory  or  otherwise. 
The  young  capillaries  are  derived  either  from 
cellular  .buds  upon  previous  capillaries,  which 
become  hollowed  by  the  blood-pressure ;  from 
anastomosing  exudation-cells,  or  connective- 
tissue  corpuscles ;  or,  in  some  cases,  from  the 
parallel  disposition  of  exudation -cells. 

12.  Capillaries  in  New  Growths  and 
Tubercle. — The  capillary-walk  are  believed  to 
play  an  important  part  in  the  production  of 
certain  forms  of  new  growth.  See  Tumours  and 
Tubercle. 

13.  Changes  in  the  Perivascular  Space 
and  Sheath. — The  perivascular  or  lymphatic 
sheath,  which  probably  envelopes  all  capillaries, 
is  liable  to  certain  morbid  conditions,  which  are 
chiefly  secondary  to  changes  in  the  vessel  within 
it.  Thus  the  space  may  become  filled  with  blood 
from  escape  of  the  corpuscles  by  rupture  or 
otherwise;  with  leucocytes  in  inflammation, 
with  oil-globules  and  fatty  corpuscles  in  degene- 
ration of  the  wall;  with  pigment- particles ;  or 
with  serum  in  disturbances  of  the  circula- 
tion. The  calibre  of  the  perivascular  canal, 
which  varies  inversely  with  that  of  the  contained 
capillary,  may  thus  be  increased,  and  present 
uniform  or  irregular  dilatation. 

Changes  in  the  outer  sheath,  or  wall  of  the 
lymphatic  space,  have  also  been  observed,  in- 
cluding fatty  degeneration  of  the  lining  cells  and 
hyaline  thickening. 

14.  Teleangiectasis. — At  least  one  form  of 
vascular  tumour  consists  of  a  local  over-growth 
of  capillaries,  which  are  both  enlarged  and  multi- 
plied.  See  Tumours.      J.  Mitchell  Bruce. 

CAPILLARY  BRONCHITIS.— -.Inflam- 
mation involving  the  minute  bronchial  tubes. 
See  Bronchi,  Diseases  of. 

CARBOLIC  ACID,  Poisoning  by.  See 

Poisons. 

CARBONIC  ACID,  Poisoning  by.— The 

inhalation  of  carbonic  acid  causes  injurious  or 
fatal  results,  according  to  the  length  of  time 
and  degree  _  of  concentration.  Carbonic  acid 
accumulates  in  large  quantities,  almost  undiluted, 
in  pits,  cellars,  wells,  mines  (especially  after 
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explosions,  constituting  what  is  called  choke- 
damp),  volcanic  grottoes,  fermenting  vats,  lime- 
kilns, &c.  A  continuous  contamination  of  the 
atmospheric  air  with  carbonic  acid  goes  on  from 
the  respiration  of  animals  and  the  combustion  of 
fuel.  The  gradual  exhaustion  of  oxygon  and 
proportionate  accumulation  of  carbonic  acid  in 
ill-ventilated  apartments  is  one  of  the  factors  of 
the  evil  results  of  bad  ventilation,  but  not  the 
only  one,  as  othor  animal  exhalations  contribute 
largely  to  the  result. 

As  a  rule  excess  of  carbonic  acid  means  cor- 
responding deficiency  of  oxygon  in  the  atmo- 
sphere, and  the  proportion  cannot  excoed  10  per 
cent,  without  rapidly  fatal  results  ensuing;  but 
much  less  than  this  causes  injurious,  and  even  the 
like  consequences  if  long  inhaled  ;  and  less  than 
2  per  cent,  cannot  be  breathed  for  any  length  of ; 
time  with  impunity. 

If  the  amount  of  oxygen  be  not  correspond- 
ingly diminished,  carbonic  acid  if  present  in 
sufficient  quantity  in  the  atmosphere  respired  will 
still  act  fatally.  Thus  Bernard  found  that  a  bird 
died  instantaneously  in  an  atmosphere  of  equal 
parts  of  oxygen  and  carbonic  acid,  and  Snow 
found  that  20  per  cent,  of  carbonic  acid  in  an 
atmosphere  containing  the  normal  proportion  of 
oxygen  soon  proved  fatal  to  small  animals,  and 
that  even  1 2  per  cent,  might  cause  death  after  a 
longer  interval. 

Symptoms. — Undiluted  carbonic  acid  is  not 
readily  inhaled,  as  it  tends  to  induce  spasm  of  the 
glottis,  but  immersion  in  such  an  atmosphere  is 
rapidly  fatal.  It  seems  to  act  like  a  narcotic. 
The  patient  falls  down  prostrate  and  insensible, 
and  death  occurs  almost  immediately.  This 
effect  is  seen  occasionally  when  labourers  in- 
cautiously descend  an  old  well,  or  when  miners 
enter  a  region  filled  with  choke-damp.  Not 
unfrequently  more  than  one  fall  victims,  as  one 
goes  to  see  what  has  happened  to  the  other  and 
meets  the  same  fate. 

When  the  carbonic  acid  is  more  diluted  the 
symptoms  are  headache,  giddiness,  and  sense  of 
oppression  ;  followed  by  drowsiness,  and  singing 
in  the  ears ;  and  passing  into  a  condition  of 
stupor  and  insensibility,  with  stertorous  breath- 
ing and  muscular  prostration,  death  usually 
occurring  quickly  and  without  convulsions.  If 
the  excess  of  carbonic  acid  corresponds  with 
deficiency  of  oxygen,  we  have  in  addition  to  the 
essentially  narcotic  effects  of  carbonic  acid,  the 
dyspnoea  and  other  symptoms  of  asphyxia  (see 
Asphyxia). 

Post-mortem  appearances.  —  These  are 
largely  those  of  asphyxia,  viz.,  a  general  engorge- 
ment of  the  venous  system.  This  is  generally 
seen  in  the  brain,  more  frequently  than  in  as- 
phyxia pure  and  simple.  The  blood  is  dark-and 
fluid.  The  haemoglobin  is  completely  reduced. 
Animal  heat  is  said  to  be  retained  long  after 
death,  and  rigidity  is  well-marked  and  enduring. 

Pathology. — As  has  already  been  said,  carbonic 
acid  does  not  act  merely  as  a  negative  asphyxiant 
by  taking  the  place  of  oxygen,  but  has  a  dis- 
tinctly toxic  narcotic  effect.  Very  frequently 
in  cases  of  poisoning  by  carbonic  acid  there  is  a 
combination  of  asphyxia,  essentially  due  to  defect 
of  oxygen,  with  the  narcotic  symptoms  duo  to 
carbonic  acid. 


Treatment.  —  1.  Prophylactic.  —  Caution 
should  be  exercised  in  exploring  wells,  mines, 
&c,  where  there  is  likelihood  of  the  aecumula 
tion  of  carbonic  acid.  The  introduction  of  a. 
lighted  candle  is  a  rough  and  ready  test  of  con- 
siderable value.  The  mere  fact  of  a  candle 
continuing  to  burn  in  an  atmosphere  is  no  test 
of  its  being  respirable  with  impunity,  for  a  candle 
will  burn  in  an  atmosphere  containing  10  per 
cent,  of  carbonic  acid  if  the  oxygen  is  present 
in  the  normal  amount,  and  the  presence  of  an 
amount  of  carbonic  oxide  sufficient  to  cause 
death  will  not  materially  affect  the  flame.  If 
carbonic  acid  reaches  the  proportion  of  16  per 
cent,  the  candle  will  be  extinguished,  however. 
If  a  candle  is  extinguished,  then  certainly  the 
atmosphere  cannot  be  breathed,  and  therefore 
the  test  is  of  60und  practical  value.  If  car- 
bonic acid  does  exist  it  should  be  expelled  by 
creating  a  draught  of  some  kind.  Thus  well*- 
may  be  swept  by  some  6uch  contrivance  as  an 
inverted  umbrella,  and  a  stream  of  air  can  be 
directed  into  enclosed  spaces. 

2.  Restorative. — Artificial  respiration  and  its 
various  accessories  are  needed  to  restore  a 
person  actually  in  a  state  of  coma  from  carbonic 
acid.  This  treatment,  of  course,  is  subsequent 
to  instant  removal  from  the  impure  atmosphere. 
Pure  oxygen  should  also  be  administered  if  at 
hand.  D.  Ferrier. 

CARBONIC    OXIDE,  Poisoning  by.— 

Carbonic  oxide  is  a  much  more  dangerous  agent 
than  carbonic  acid,  and  to  it  are  due  many  of  the 
effects  sometimes  ascribed  to  the  latter.  Pure 
carbonic  oxide  is  rarely  generated  out  of  the 
chemical  laboratory,  but  mixed  with  other  gases- 
carbonic  oxide  is  not  uncommon.  This  is  es- 
pecially the  casein  the  fumes  of  burning  charcoaL 
The  carbonic  acid  of  the  burning  charcoal  while 
passing  over  the  heated  embers  loses  an  atom  of 
oxygen,  or  takes  up  an  atom  of  carbon,  and  is 
converted  into  carbonic  oxide,  which  bums  with 
a  bluish  flame  at  the  top.  The  toxic  action  of 
charcoal  vapours  is  essentially  dependent  on  the 
carbonic  oxide  they  contain.  Usually  charcoal 
fumes  contain  from  2  to  3  per  cent,  of  carbonic 
oxide,  to  25  of  carbonic  acid,  along  with  some 
heavy  carburetted  hydrogen.  The  vapours,  how- 
ever,  are  still  as  effective  after  being  passed 
through  lime-water,  which  fixes  the  carbonie 
acid.  Poisoning  by  charcoal  vapour  is  not  an  un- 
common form  of  suicide,  more  particularly  abroad; 
and  many  cases  have  occurred  accidentally  in 
this  country,  from  sleeping  in  rooms  in  which 
there  was  no  flue  for  the  escape  of  the  fumes  of 
burning  charcoal,  or  into  which  there  has  been 
leakage  from  stove  pipes,  &c 

Carbonic  oxide  also  exists  in  coal  gas,  and 
constitutes  its  main  danger.  It  is  likewise 
found  in  the  emanations  from  brick-kilns. 

Carbonic  oxide  is  an  extremely  active  poison. 
Letheby  found  that  -5  per  cent,  of  carbonic  oxide 
in  the  respiratory  medium  killed  small  birds 
in  three  minutes,  and  that  2  per  cent,  killed  a 
guinea-pig  in  two  minutes.  Many  similar  experi- 
ments have  been  performed  with  similar  results. 
The  animals  soon  become  insensible,  and  die 
generally  without  exhibiting  convulsive  pheno- 
mena boyond  a  few  tremors  or  flutterings. 
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Symptoms. — In  man  inhalation  of  carbonic 
oxide  for  a  short  time,  as  Sir  H.  Davy  and  others 
have  proved  on  themselves,  causes  headache, 
pulsation  in  the  temples,  giddiness,  nausea,  and 
great  prostration,  tending  to  drowsiness  and 
insensibility,  death  being  preceded  by  a  state  of 
complete  coma.  Usually  death  occurs  quietly,  but 
signs  of  vomiting  are  frequently  observed  near 
those  who  have  been  poisoned  by  charcoal  fumes. 

Post-mortem  Appearances. — The  specially 
characteristic  appearance  of  death  from  carbonic 
oxide  is  the  cherry-red  colour  of  the  blood  and 
internal  organs.  The  post-mortem  hypostasis 
exhibits  a  similar  bright  red  tint.  Frequently 
in  those  poisoned  with  carbonic  oxide  the  face 
retains  a  ruddy  hue.  The  red  tint  of  the  blood 
is  due  to  the  compound  which  carbonic  oxide 
forms  with  heemoglobin.  Carbonic  oxide  dis- 
places the  oxygen  and  forms  a  very  stable 
compound  with  the  haemoglobin,  not  readily 
broken  up,  and  hence  the  oxygen-carrying 
power  of  the  corpuscles  is  paralysed. 

In  the  spectroscope  carbonic  oxide  blood 
exhibits  two  absorption-bands  very  similar  to 
those  of  ordinary  blood-colouring  matter  or  oxy- 
hsemoglobin,  but  a  difference  in  the  exact  breadth 
and  position  of  the  bands  can  be  made  out  by 
means  of  the  microspectroscope  when  the  two 
are  compared  together.  Carbonic  oxide  haemo- 
globin resists  reduction  in  the  usual  manner, 
and  here  again  differs  from  normal  blood-colour- 
ing matter.  Hoppe-Seyler  gives  as  an  addi- 
tional test  the  action  of  caustic  alkalies  on  car- 
bonic oxide,  and  on  ordinary  haemoglobin.  With 
the  latter  it  causes  a  green  colour  when  mixed 
with  it  on  a  porcelain  plate,  while  in  the  former 
the  colour  continues  red. 

Pathology.  —  Carbonic  oxide  acts  in  the 
manner  indicated,  viz.,  by  paralysing  the  blood- 
corpuscles,  as  Bernard  expresses  it,  and  rendering 
them  unable  to  take  up  oxygen.  Hence  internal 
respiration  is  prevented,  and  death  ensues  from 
asphyxia. 

Treatment. — As  carbonic  oxide  haemoglobin 
is  a  very  stable  compound,  and  offers  consider- 
able resistance  to  displacement  by  oxygen, 
though  not  absolute  as  was  at  one  time  con- 
sidered artificial  respiration  is  not  likely  to  be 
successful  by  itself.  The  best  treatment  is  vene- 
section and  transfusion  of  fresh  blood.  This 
method  of  treatment  has  proved  successful  in 
one  or  two  instances  in  which  it  has  been 
employed  D.  Ferrier. 

CAEBUNCLE.  —  Synon.  :  Anthrax;  Fr. 
Anthrax ;  Ger.  Karbunkel. 

Definition. — A  specific  local  inflammation  of 
the  subcutaneous  areolar  tissue,  rapidly  leading 
to  sloughing  of  the  deeper  and  more  central 
parts,  followed  by  destruction  of  the  skin  ;  the 
whole  of  the  dead  tissues  finally  separating  in 
the  form  of  a  slough. 

./Etiology.  —  Carbuncle  is  a  constitutional 
affection,  dependent  upon  conditions  of  general 
debility  or  plethora,  and  often  associated  with 
gouty  or  diabetic  tendencies.  It  is  more  com- 
monly seen  in  men  than  in  women;  is  rarely  met 
with  under  the  age  of  twenty  ;  and  attacks  all 
ranks  of  life. 
Symptoms.  —  The  most  usual  seat  of  car- 
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buncle  is  the  back  of  the  trunk  or  neck,  but 
it  may  occasionally  be  found  in  other  situations. 
The  affection  usually  begins  as  a  painful,  hard, 
slightly  elevated,  and  ill-defined  swelling,  which 
gradually  increases  in  extent  and  assumes  a 
dusky  red  tint.  A  vesicle  containing  bloody 
serum  soon  forms  over  the  most  prominent  part, 
and  on  rupturing  discloses  several  small  aper- 
tures in  the  subjacent  skin,  which  give  exit  to  a 
glutinous  purulent  discharge.  This  sieve-like 
condition  of  the  undermined  integument  often 
persists  throughout  the  course  of  the  disease ; 
occasionally,  however,  owing  to  the  destruc- 
tion of  the  intervening  skin,  the  several  aper- 
tures merge  into  a  single,  large,  ragged  opening, 
and  thus  expose  the  characteristic  ash-grey, 
slimy  slough,  which  separates  slowly  by  suppura- 
tion, leaving  an  irregular  cavity  with  deeply 
undermined  edges.  The  cicatrix  left  after  heal- 
ing is  usually  uneven  and  may  be  permanently 
discoloured. 

In  the  early  stage  of  the  disease,  while  the 
inflammatory  cedema  is  still  extending,  the  pa- 
tient generally  complains  of  a  burning,  throbbing 
sensation  in  the  part,  which  may  become  intensely 
painful;  but  on  the  full  exposure  of  the  slough, 
the  pain  diminishes,  and  in  the  later  stages  it 
may  cease  entirely. 

When  the  carbuncle  is  large,  or  involves  a 
portion  of  the  scalp,  there  is  usually  considerable 
constitutional  disturbance  of  an  asthenic  type. 
Death  may  then  occur  from  exhaustion,  which  is 
sometimes  aggravated  by  free  haemorrhage  result- 
ing from  incisions ;  but  the  most  frequent  cause 
of  a  fatal  termination  is  pyaemia. 

Diagnosis. — Carbuncle  is  distinguished  from 
boil  by  the  size  and  extent  of  the  swelling,  and 
by  its  tendency  to  spread ;  by  the  livid  tint  of 
the  skin,  and  the  early  formation  in  it  of  more 
than  one  aperture ;  by  the  character  of  the  slough, 
by  the  severity  of  the  pain,  and  the  marked  con- 
stitutional disturbance  ;  and  finally,  by  the  fact 
that  carbuncle,  unlike  boil,  usually  occurs  singly. 

Prognosis. — This  will  depend  chiefly  upon 
the  age  of  the  patient,  and  upon  the  seat  and  ex- 
tent of  the  disease,  which  proves  most  dangerous 
to  life  when  situated  or  encroaching  on  the  scalp, 
especially  in  a  person  over  fifty.  The  coexistence 
of  albuminuria  or  chronic  saccharine  diabetes  is 
always  a  gTave  complication. 

Treatment.  —  The  constitutional  treatment 
and  the  management  of  patients  with  carbuncle 
are  best  conducted  on  general  principles.  In 
ordinary  cases  the  diet  should  be  of  good  quality 
and  sufficient  in  quantity,  with  a  moderate  allow- 
ance of  stimulants,  proportionate  to  previous 
habits.  Should  the  patient's  strength  and  the 
situation  of  the  carbuncle  allow  him  to  move 
about,  he  need  not  be  confined  to  his  room, 
and  may  even  be  allowed  exercise  in  the  open 
air. 

In  the  more  severe  forms  of  the  disease,  the 
frequent  administration  of  dietetic  stimulants 
and  good  nourishment  in  an  easily  assimilable 
form  is  usually  necessary.  The  bowels,  if  they 
require  it,  should  be  cleared  out  by  some  non- 
irritating  aperient,  and  the  patient  put  on  a 
course  of  quinine  or  bark  and  the  mineral  acids. 
Opium  may  be  required  in  the  earlier  stages  to 
relieve  the  intense  sufferings  of  some  patients ; 
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while  in  the  after-course  of  the  disease,  it  may 
be  sometimes  needed  to  procure  sleep. 

For  local  treatment  see  Boils. 

For  carbuncle  of  the  face,  an  affection  distinct 
from  the  Malignant  Pustule  described  by  Conti- 
uental  surgeons,  see  Pustule,  Malignant,  and  the 
hrticlo  on  Boils.       William  A.  Mkredith. 

CARCINOMA.    See  Cancer. 

CARDIAC  DISEASES.  See  Hkaht, 
Diseases  of. 

OARDIALG-IA  (ndpSia,  the  heart,  and  &\yos, 
pain). — A  synonym  for  heartburn,  originating 
m  a  popular  impression  that  this  painful  sensa- 
tion, which  is  situated  in  the  epigastrium,  is  con- 
nected with  the  heart.    See  Heartburn. 

CARDIOGRAPH,  The  («ap5io,  the  heart, 
and  7pa<J>a.,  I  write).  This  is  an  instrument  for 
registering  graphically  the  form^  of  the  heart's 
movements.  We  owe  the  invention  of  the  car- 
diograph to  Marey,  who_  in  his  physiological 
researches  on  the  circulation  of  the  blood,  ob- 
tained by  the  following  means  the  form  of  move- 
ment of  each  cavity  of  the  heart.  He  introduced 
into  the  auricles  and  ventricles  of  a  horse,  hol- 
low sounds  terminating  in  elastic  ampullae  filled 
with  air.  The  air  communicated  through  the 
sounds  and  elastic  tubes  with  terminal  ampullae, 
or  tympana  covered  with  elastic  membrane,  on 
each  of  -which  rested  a  light  lever.  The  move- 
ments communicated  by  the  heart  to  the  closed 
column  of  air  were  amplified  by  the  levers  and 
recorded  by  them  on  a  revolving  cylinder.  In 
this  way  tracings  of  the  forms  of  movement  of 
each  cavity,  as  ■well  as  of  the  exposed  apex-beat 
itself,  were  obtained,  and  an  explanation  of  the 
several  parts  of  the  complex  apex-tracing  ren- 
dered possible.  The  cardiograph  used  for  clinical 
research  is  a  modification  of  the  above,  and  con- 
sists of  a  hollow  cup  containing  a  small  spring 
which  can  be  depressed  by  means  of  a  screw  so  as 
io  rest  firmly  on  the  chest-wall  where  the  impulse 
is  felt.  The  cup  communicates  by  means  of  an  elas- 
tic tube  with  a  tympanum  covered  with  elastic 
membrane  carrying  on  its  surface  a  lever.  When 
applied  to  the  chest  the  cup  hermetically  seals 
the  air  column  which  transmits  as  waves  the 
motion  received  by  the  spring  to  the  lever  resting 
on  the  tympanum.  These  movements  are  re- 
corded by  the  end  of  the  lever  either  on  the  plate 
of  a  sphygmograph  or  on  a  revolving  cylinder. 

By  means  of  this  apparatus  a  very  perfect  re- 
presentation of  the  cardiac  movement  can  be  ob- 
tained, the  auricular  and  ventricular  elements 
traced,  and  the  duration  of  each  measured.  The 
transmission  of  the  motion  through  an  elastic 
medium  like  air  has  been  objected  to,  as  liable  to 
modify  the  tracing  by  (1)  the  production  of 
secondary  oscillations  in  the  air  column ;  and  by 
(2)  gradual  change  in  the  form  of  motion  caused 
by  the  elasticity  of  the  medium.  Practically, 
however,  these  objections  are  not  valid,  as 
is  shown  by  the  fact  that  the  last  of  a  series  of 
cardiac  pulsations  is  often  an  exact  reproduction 
of  the  first,  and  also  by  the  close  resemblance 
between  the  tracings  obtained  in  this  way  and 
those  registered  by  the  sphygmograph,  or  a  modi- 
fication of  it,  applied  over  the  apex-beat.  A 
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cardiogram  collected  by  the  instrument  described 
on  a  healthy  person  is  given  in  the  margin.  Two 
cardiac  revolutions  are  recorded,  j 
The  several  waves  may  be  inter- 
preted as  follows  :  the  wave  a,  in 
the  line  of  ascent,  corresponds 
with  the  early  part  of  the  ventri- 
cular diastole.  The  wave  4  cor- 
responds with  the  true  auricular 
systole ;  from  b  to  d  the  li  ne 
Fio.  4.       marks  the  true  impulse  cauped 
by  the  ventricular  contraction,  the  rounding  of 
the  heart,  and  its  pressure  against  the  chest- 
wall.    The  wave  c,  at  the  summit  of  the  curve, 
indicates  the  closure  of  the  auriculo-ventricular 
valves ;  c  does  not  always  form  the  summit 
of  the  curve,  but  occasionally  in  slower  cardiac 
contractions  forms  a  wave  below  the  summit. 
The  waves  between  c  and  d  are  referred  to 
oscillations  produced  by  the  closure  of  the 
auriculo-ventricular  valves,  but  are  probably 
manufactured  by  the  instrument.    The  break  in 
the  line  of  descent  at  e,  marks  the  closure  of  the 
sigmoid  valves.    In  the  above  cardiogram  the 
period  of  ventricular  contraction  is  measured  by 
the  space  between  the  commencement  of  the  line 
of  ascent  after  the  wave  b,  to  the  point  d,  which 
marks  the  termination  of  the  systole.    When  the 
heart  is  hypertrophied  and  acting  vigorously  this 
termination  is  often  registered  as  a  slight  eleva- 
tion of  the  trace. 

The  clinical  value  of  the  cardiograph  has  yet  to 
be  fully  established.  It  has  hitherto  been  useful 
in  showing  the  relation  of  presystolic  murmur 
and  thrill  to  the  ventricular  and  auricular  con- 
tractions ;  in  demonstrating  modifications  of  the 
form  of  impulse  in  adherent  pericardium  ;  in  re- 
cording a  considerable  increase  in  the  wave  a  and  a 
sudden  rising  of  the  trace  after  a,  as  signs  of  aortic 
insufficiency ;  and  in  the  recognition  of  the  re- 
lation between  reduplication  of  the  heart- sounds 
and  respiratory  influences.  The  eardiogTaph  is 
also  of  great  value  in  registering  the  form  of 
movement  of  pulsating  tumours  and  aneurisms. 
In  its  application  it  is  sufficient  to  hold  the  instru- 
ment firmly  over  the  apex-beat  and  to  record  the 
pulsations  at  the  end  of  expiration,  the  breath 
being  stopped  for  a  brief  interval.  Occasionally, 
when  the  influence  of  respiration  is  to  be  ob- 
served, this  precaution  is  of  course  unnecessary ; 
but  it  must  be  borne  in  mind  that  the  movement 
of  the  chest-wall  modifies  the  tracing. 

Balthazar  Foster. 

CARDITIS  (ndpSia.  the  heart).  Inflamma- 
tion of  the  substance  of  the  heart.  Sec  Heart, 
Inflammation  of. 

CARIES  (caries,  rottenness). — A  destructive 
inflammatory  disease  of  bone,  analogous  to 
ulceration  of  soft  tissues.  See  Bone,  Skull, 
and  Spinal  Column,  Diseases  of. 

CARLSBAD,  in  Bohemia.  Thermal  alkaline 
sulphated  waters.    See  Mineral  Waters. 

CARMINATIVES  {carmino,  I  card,  or 
cleanse). 

Definition.— Substances  that  aid  the  expul- 
sion of  flatus  from  the  stomach  and  intestines, 
and  relieve  griping. 
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Enusimiation.  ■»-  The  .principal  carminative 
remedies  are — the  Essential  Aromatic,  Oils ;  Chlo- 
roform ;  Charcoal ;  Ethers ;  and  Camphors  ;  and 
substances  containing  them. 

Uses. — The  uses  of  carminatives  are  suffi- 
ciently indicated  in  the  preceding  definition. 
They  are  extensively  administered  in  cases  of 
flatulent  dyspepsia,  especially  when  it  is  asso- 
ciated either  with  disease  or  disorder  of  the 
heart  or  with  a  nervous  or  hysterical  state  of 
the  system.  A  combination  of  several  different 
carminatives  is  usually  more  successful  than  the 
exhibition  of  a  single  drug.  With  antacids 
they  are  useful  in  correcting  acidity  ;  and  they 
are  frequently  prescribed  with  purgatives  to 
prevent  pain. 

CARTTIFTCATION  (earo,  flesh,  and  fio,  I 
become). — A  condition  of  the  lung  in  which  its 
tissue  resembles  flesh.  The  term  was  formerly 
applied  to  the  transformation  of  any  tissue  into 
a  flesh-like  substance.    See  Lung,  Collapse  of. 

carpholegy! ,  ,  .     ,  „     t  ,  . 

y(Kap<pos,  chaff,  and  Apya>, 
CARPHOLOGY  J  I  collect).  The  move- 
ments of  the  hands  and  fingers  observed  in 
delirious  patients,  as  if  they  were  searching  for 
or  gathering  imaginary  objects.  A  familiar 
illustration  of  the  act  is  '  picking  of  the  bed- 
clothes.' 

CARTILAGE,  Diseases  of. — For  a  due 
appreciation  of  the  abnormal  conditions  to  which 
cartilage  is  subject,  a  brief  description  of  this 
tissue  in  its  healthy  state  is  necessary. 

The  temporary  cartilage  which  forms  the 
early  skeleton,  gradually  undergoes  conversion 
into  bone,  leaving  at  the  joint  surfaces  a  thin 
layer,  the  articular  eartilage,  which  never  be- 
comes ossified,  Certain  other  portions  of  the 
skeleton  also  retain  their  cartilaginous  condition 
throughout  life ;  these  are  known  as  the  perma- 
nent cartilages,  and  as  examples  the  cartilages 
of  the  ribs,  ears,  and  nose  may  be  given.  The 
extremities  of  the  long  bones,  or  epiphyses,  re- 
main separate  from  the  shaft  for  a  varying  period 
after  birth,  and  so  long  as  the  bone  continues  to 
grow,  they  are  attached  to  it  by  a  thin  but  impor- 
tant layer  of  cartilage,  called  the  epiphysial  car- 
tilage. There  are  yet  the  fibro-cartilages,  in 
which  the  fibrous  and  cartilaginous  elements  are 
found  in  varying  proportions,  according  as  the 
tenacity  of  the  one  or  the  elasticity  of  the  other 
material  is  required. 

Cartilage  is  altogether  destitute  of  nerves, 
and  therefore  of  sensibility ;  and  it  is  equally 
devoid  of  blood-vessels,  being  nourished  by  im- 
bibition from  the  vessels  of  the  neighbouring 
parts.  All  cartilages,  except  the  articular  and 
the  fibro-eartilnges,  are  covered  by  a  fibrous 
membrane,  the  pericliondrium,  which  is  similar 
to,  and  subserves  the  same  purpose  as  the  peri- 
osteum. When  cartilage  has  been  destroyed  it 
may  be  replaced  by  fibrous  tissue,  or  by  bone, 
but  it  is  never  reproduced. 

Under  the  microscope  a  section  of  cartilage 
presents  a  transparent,  structureless  matrix, 
Btudded  with  nucleated  cells;  these  cells  are 
flattened  and  arranged  parallel  with  the  free  sur- 
face of  the  cartilage,  whilst  more  deeply  they 
are  elongated  and  grouped  vertically.    The  nu- 
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trient  materials  are  absorbed  from  the  neigh- 
bouring blood-vessels,  and  transmitted  throughout 
the  cartilage  by  means  of  these  cells.  In  those 
cartilages  where  tenacity  or  flexibility  are  needed, 
this  hyaline  substance  is  denser  and  more  dis- 
tinctly fibrillated  than  in  the  others. 

Summary  of  Diseases. — Cartilage  being  non- 
vascular, its  inflammation  is  of  a  modified  type, 
but  it  may  undergo  degenerative  changes  as  a 
result  of  impaired  nutrition.  In  uncomplicated 
disease  of  cartilage  there  is  no  inflammatory  exu- 
dation, and  when  lymph  or  pus  is  found  in  a 
joint,  it  is  obvious  that  other  structures  have 
become  inflamed. 

1.  The  ensiform  and  costal  cartilages,  with 
those  of  the  trachea  and  larynx,  show  a  great 
tendency  to  ossification,  as  the  result  of  morbid 
change  or  senile  decay  ;  they  are  also  liable  to 
necrosis.  The  articular  cartilages  never  ossify, 
but  large  portions  of  them  may  perish  and  be 
detached,  in  consequence  of  some  interference 
with  their  supply  of  nutriment. 

2.  The  cartilages  of  the  epiglottis,  ears,  nose, 
eyelids,  and  eustachian  tube  have  little  disposition 
to  ossify,  but  they  are  liable  to  ulceration,  es- 
pecially of  the  syphilitic  variety ;  in  these  cases 
the  diseased  action  commences  in  the  skin  or 
mucous  membrane,  and  spreads  to  the  cartilage 
by  contiguity. 

3.  The  cartilage  of  the  external  ear  is  often 
the  seat  of  chalk-stones  in  gouty  persons,  and 
similar  deposits  may  also  be  found  in  the  articu- 
lar cartilages. 

4.  The  epiphysial  cartilage  may  take  on  an 
ulcerative  action,  which  leads  to  separation  of  the 
shaft  from  the  epiphysis,  a  condition  which, 
whether  the  result  of  disease  or  accident,  is  of 
great  moment,  inasmuch  as  the  destruction  of 
this  layer  of  cartilage  checks  further  growth  at 
the  end.  of  the  bone. 

5.  Cartilage  is  not  primarily  attacked  by  can- 
cer, but  it  may  become  involved  by  the  spread  of 
a  malignant  tumour.  The  epithelial  form  of 
cancer  not  infrequently  extends  from  the  mu- 
cous or  cutaneous  surface,  in  which  it  originated, 
to  the  subjacent  cartilage. 

6.  The  articular  cartilages  are  liable  to  cer- 
tain structural  changes  as  the  result  of  disturbed 
nutrition;  and  the  fibro-cartilages  are  also  subject 
to  the  same  abnormal  conditions. 

Ulceration,  absorption,  degeneration  of  car- 
tilage are  terms  used  to  denote  a  series  of 
destructive  changes  which  take  place  in  the 
substance  of  articular  cartilage,  and  lead  to  its 
partial  or  complete  removal.  These  changes  may 
originate  in  the  cartilage  itself,  or  they  may  be 
secondary  to  disease  of  the  bone  or  synovial 
membrane :  however  this  may  be,  the  morbid 
action  is  the  same,  and  consists  in  increased  cell- 
development,  with  disintegration  of  tho  hyaline 
substance. 

According  to  the  observations  of  Goodsir  and 
Eedfern,  the  cartilage- cells  become  enlarged,  filled 
with  nucleated  corpuscles,  and  arranged  irregu- 
larly; the  distended  cells  then  burst,  and  set  free 
their  contents  upon  the  surface  of  or  amongst  tho 
altered  hyaline  substance.  Whilst  the  cell-changes 
are  taking  place,  the  matrix  softens :  in  acute 
cases  it  rapidly  disintegrates  and  is  discharged  ; 
but  when  the  disease  is  more  chronic,  it  splits  up 


212 


CARTILAGE,  DISEASES  OF. 


into  fibres  which  remain  attached  by  one  end  to 
the  cartilage,  and  by  the  other  project  loosely 
into  the  interior  of  the  joint,  giving  a  villous 
appearance  to  the  affected  spot.  The  remains  of 
the  matrix,  and  the  granular  contents  of  tho  cells 
togother  form  a  fibro-nucleated  membrane,  which 
ultimately  is  converted  into  fibrous  tissue,  and 
constitutes  the  sole  medium  of  repair  when  a 
euro  is  effected.  Wlion  this  membrane  is  recent 
it  has  an  indistinct  granular  appearance,  from  the 
presence  of  nuclei  amongst  the  fibres,  and  accord- 
ing to  Eainoy  these  nuclei  are  often  converted  into 
fat-globules;  when  the  membrane  is  of  older 
date  it  is  distinctly  fibrous  ;  and  no  doubt  the 
several  appearances  which  the  membrane  pre- 
sents under  different  circumstances  has  led  to 
the  several  terms  fibrous,  fatty,  and  granular 
degeneration  being  applied  to  this  disease,  in  the 
belief  that  they  were  really  distinct  pathological 
conditions. 

Ulceration  generally  commences  upon  the 
free  surface  of  the  cartilage,  but  it  may  begin  at 
any  part.  It  is  usually  superficial,  but  sometimes 
extends  completely  through  the  substance  of  the 
cartilage,  exposing  the  bone :  commonly  limited 
in  extent,  it  occasionally  spreads  over  the  whole 
surface;  it  is  ordinarily  confined  to  a  single 
joint,  but  more  than  one  may  be  affected.  As  a 
rule  the  disease  progresses  slowly,  but  it  may 
run  its  course  more  rapidly.  See  Joints,  Dis- 
eases of. 

7.  Hypertrophy  of  the  articular  cartilages 
has  been  described,  but,  as  in  these  cases  the  car- 
tilage was  found  swollen  and  soft,  it  is  probable 
that  they  were  examples  of  commencing  disease, 
rather  than  of  actual  increase  of  texture. 

8.  Atrophy  has  been  observed  as  the  result  of 
pressure,  and  of  the  natural  wasting  which  occurs 
in  advanced  life ;  it  is  also  said  to  be  occasion- 
ally produced  in  younger  subjects  by  disease. 

Geo.  G.  Gascoten. 

CASEOUS  DEGENERATION".— A  form 
of  degeneration  in  which  the  products  have  the 
appearance  of  cheese.    See  Degenerations. 

CASTS.  (Kast  —  Swedish  and  Danish — a 
throw.) 

Definition. — A  term  applied  to  moulds  of 
gland-tubules  and  hollow  viscera,  thrown  off  in 
certain  states  of  disease. 

Classification. — The  varieties  of  casts  met 
with  may  be  represented  according  to  the  follow- 
ing arrangement : — 

A.  — Casts  of  Giand  Tubui.es. 

Blood-Casts. 
Pus-Casts. 
Hyaline  Casts. 
Granular  Casts. 
Epithelial  Casts. 
Fatty  Casts. 
II.  Of  the  Seminal  Tubules. 
III.  Of  the  Gastric  Tubules. 
17.  Of  the  Cutaneous  Glands. 

B.  — Casts  of  Hollow  Viscf.ua  and  Passages. 

I.  Of  the  Alimentary  Canal. 
II.  Of  the  Urinary  Bladder. 

III.  Of  the  Female  Genital  Passages. 

IV.  Of  the  Respiratory  Passages 


Of  tbe  Uriniferous 
Tubules. 
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A. — Casts  of  Gland-Tubules. 

L  Of  tne  Uriniferous  Tubules. — Dr.  F. 
Simon  of  Berlin  is  usually  credited  with  having 
been  the  first  to  describe  these  bodies  in  his  work 
on  Medical  Chemistry,  published  iu  1842  ;  but 
it  appoars  that  before  then  they  had  been  noticed 
and  described  by  Vogla  in  183"  and  1838,  by 
Bayer  in  1838,  and  by  Nasse  of  Marburg  in  1842. 
These  observers,  however,  do  not  seem  to  have 
entered  on  the  question  of  the  origin,  structure, 
or  significance  of  these  bodies,  and  for  years  they 
were  looked  upon  rather  as  curiosities,  and  by 
some  writers,  notably  Glup,  were  wholly  disre 
garded.  Heller,  in  1845,  appears  to  have  been 
the  first  to  refer  their  origin  to  tbe  coagulable 
matter  of  the  blood,  but  it  was  some  time  after 
that  date  before  their  value  in  the  diagnosis 
and  prognosis  of  renal  diseases  came  to  be  appre- 
ciated. This  result  has  been  mainly  effected 
in  this  country  by  the  labours  of  Basham,  Beale, 
Johnson,  W.  Roberts,  Dickinson,  and  Grainger 
Stewart. 

Casts  may  be  formed  in  any  part  of  the 
kidney.  They  have  been  found  in  the  convoluted 
tubules  even  up  to  the  Malpighian  capsules, 
and  also  in  the  straight  tubules.  Not  infre- 
quently small  casts  formed  towards  the  termina- 
tions of  the  tubules  come  to  be  enclosed  in  their 
passage  onwards  within  casts  of  the  larger 
ones. 

Characters. — The  urinary  casts  are  mostly 
cylindrical  in  shape,  frequently  somewhat  coiled 
and  bent,  and  occasionally  forked.  Their  length, 
depending  very  much  on  accidental  circumstances, 
varies  considerably.  In  sections  of  the  kidney 
they  maybe  traced  occasionally  for  some  distance 
in  the  tubules,  becoming  broken  up  into  smaller 
pieces  after  leaving  the  kidney.  In  diameter  the 
casts  range  between  1 -1000th  and  1 -500th  of  an 
inch — the  former  being  known  as  '  small,'  the 
latter  as  '  large  '  casts.  The  greater  number  are 
of  a  'medium'  size  of  17 00th  of  an  inch.  The 
diameter  of  the  casts  is  in  part  determined  by 
the  calibre  of  the  tubule  in  which  they  are  first 
formed,  and  in  part  by  any  subsequent  additions 
they  may  receive  in  their  passage  outwards.  Dr. 
Beale  has  suggested  that  after  their  formation 
the  casts  may  probably  shrink.  In  tubules  that 
have  become  abnormally  dilated  or  contracted, 
casts  beyond  the  limits  above  mentioned  may  be 
found. 

The  appearance  of  renal  casts  varies  consider- 
ably, not  only  in  different  kidney-diseases,  but 
also  in  various  stages  of  the  same  affection.  In 
aU  cases  the  cast  consists  of  a  solid  cylinder  of  a 
transparent  or  a  very  faintly  granular  substance, 
which  in  certain  cases  is  fibrillated.  What  the 
nature  of  this  base-substance  is  is  still  uncertain, 
and  it  appears  probable  that  its  composition  is 
not  constant  in  the  different  varieties  of  casts. 
It  was  formerly  accepted  that  these  bodies  were 
produced  by  a  coagulation  of  fibrin  due  to  an 
escape  of  blood-plasma  into  the  tubules,  and  hencf 
they  were  known  as  'exudation-cylinders' — a 
term  still  often  employed.  It  is  easy  to  under- 
stand the  formation  of  casts  in  this  manner, 
and  it  is  certain  that  such  blood-casts  do  occur, 
whether  as  shreds  of  fibrin  with  abundance  of 
blood-corpuscles  in  its  meshes,  or  as  casts  con- 


CASTS. 


213 


sisting  of  little  more  than  pure  fibrin  with  its 
characteristic  fibrillated  appearance.  In  a  similar 
manner  pus-casts,  so  called,  may  be  produced. 


Fig.  5.— Blood  Casts. 

In  those  forms  of  renal  disease,  however,  in 
which  casts  are  found  in  the  urine,  when  no 
haemorrhage  into  the  kidney  tubes  exists,  one  of 
the  commonest  appearances  of  these  bodies  is 
that  of  a  transparent  and  faintly  granular,  tole- 
rably uniform  cylinder,  frequently  somewhat 
r(  unded  at  the  extremities,  and  often  overlooked 


Fig.  6. — Hyaline  Casts. 

unless  searched  for  with  care.  In  them  no  sign 
of  fibrillation  is  to  be  discerned,  and  they  do  not 
correspond  in  their  chemical  behaviour  to  fibrin. 
These  are  the  hyaline,  transparent,  or  waxy 
casts,  which  may  be  large,  small,  or  medium  in 
diameter.  What  the  substance  is  of  which 
they  are  composed  is  uncertain.  It  is  distinctly 
not  fibrin,  nor  is  it  inspissated  albumin,  as 
has  been  suggested.  In  many  cases  a  consider- 
able proportion  of  mucin  has  been  obtained  from 
them.  Though  frequently  called  '  waxy,'  and  often 
occurring  in  the  urine  from  a  waxy  and  amyloid 
kidney,  it  is  extremely  doubtful  if  they  ever 
consist  of  the  amyloid  matter  which  is  produced 
in  the  lardaceous  degeneration  of  that  organ. 

According  to  the  writer's  view  this  cast  is 
the  result  of  a  colloid  degeneration  of  the  renal 
epithelial  cells,  comparable  to  what  is  met  with 
in  other  protoplasmic  tissues.  In  consequence  of 
this  change  in  the  cells  they  lose  their  normal 
appearance,  and  form  into  homogeneous,  trans- 
parent masses,  occupying  the  now  denuded  renal 
tubules,  from  which  they  are  subsequently 
washed  out  by  the  urine  secreted  behind  them. 
Other  observers  have  regarded  them  as  being 
formed  of  a  substance  secreted  by  the  renal 
epithelial  cells,  rather  than  an  actual  conver- 
sion of  the  cells  themselves.  And  Dr.  Beale  has 
'  thought  it  not  improbable  that  these  casts  of 
the  uriniferous  tubes  may  really  be  composed 
of  the  material  which  in  health  forms  the  sub- 
stance of  epithelial  cells.  In  disease  this  sub- 
stance, perhaps  somewhat  altered  or  not  perfectly 
formed,  collects  in  the  tubes  and  becomes  inspis- 
sated.' Whatever  may  be  the  true  explanation 
of  their  formation,  they  present  themselves  as 
semi-solid  and  somewhat  viscid  cylinders,  readily 


entangling  adjacent  matter.  Due  to  this  property 
is  much  of  the  variety  they  offer ;  thus,  should 
the  epithelium  of  the  tubules  be  loosened,  from 


Fig.  7.— Epithelial  Casts. 

any  cause,  the  cells  will  cohere  to  the  cast  which 
has  been  formed  in  the  lumen  of  the  tube,  and 
an  epithelial  cast  will  be  voided.  Should  the 
cells  have  undergone  fatty  degeneration  the  cast 
will  be  pervaded  with  oil-globules  of  all  sizes, 
more  or  less  escaped  from  epithelial  cells,  accord; 


Fig.  8.— Fatty  Casts. 

ing  to  the  extent  of  the  degeneration ;  this 
constitutes  a  fatty  cast.  Very  frequently  the 
casts  are  finely  or  coarsely  granular,  this 
appearance  being  produced  by  the  involvemeni  in 


Granular  Casts. 


the  base-substance  of  the  cast  of  granular  mat- 
ter derived  from  broken-down  epithelial  cells  or 
blood-corpuscles,  molecular  fatty  matter,  or  very 
frequently  amorphous  urinary  salts.  In  a  simi- 
lar way  casts  may  be  found  containing  crystals 


Fig.  10. — Casts  enclosing  crystals  ;  and  a  smaller  cast ; 
also  of  seminal  tubule  with  spermatozoa. 

of  oxalates,  triple  phosphates,  &c.  Very  slight, 
proof  exists  of  any  of  the  numerous  theories 
that  have  been  offered  to  explain  their  formation. 

It  is  very  commonly  the  case  that  more  than 
one  variety  of  cast  occurs  in  the  same  urine, 
epithelial  and  hyaline,  or  granular  and  fatty, 
often  co-existing.  Corresponding  to  the  casts  in 
the  urine,  free  epithelial  cells,  blood  corpuscles,  fat 
globules,  and  salts,  amorphous  or  crystalline,  are 
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always  found.  The  epithelial  cells,  whether  froo 
or  on  the  cast,  aro  rarely  quite  normal  in  appear- 
ance. Tho  pathological  changes  which  have  led 
to  their  desquamation  have  at  tho  same  time 
altered  thorn  more  or  less.  Not  infrequently  the 
cells  of  an  epithelial  cast  present  all  the  micro- 
scopic characters  of  leucocytes,  having  been  pro- 
duced by  an  abnormal  proliferation  of  the  renal 
epithelium. 

Method  of  examination. —  Samples  of  urine 
(three  or  four  ounces)  suspected  to  contain 
casts  should  be  allowed  to  stand  at  least  three 
hours  in  perfectly  clean  conical  glasses,  and 
a  few  drops  should  hi  removed  from  the  bottom 
with  a  pipette,  and  covered  in  the  usual  way  on 
a  glass  slide.  For  all  practical  purposes  a  |-in. 
objective,  giving  with  the  eye-piece  a  magnify- 
ing power  of  about  350  diameters,  is  sufficient. 
The  hyaline  casts  are  often  so  transparent  as 
to  escape  any  but  the  most  careful  observation, 
and  then  a  little  magenta  or  carmine  staining 
fluid,  introduced  beneath  the  cover-glass,  much 
facilitates  their  detection ;  cutting  off  Bome  of  the 
light  used  has  a  similar  effect.  As  a  rule  there 
is  no  mistaking  a  renal  tube-cast,  but  occasion- 
ally a  transparent  or  granular  streak  may  be 
noticed,  the  nature  of  which  cannot  be  positively 
stated  ;  shreds  of  mucus,  especially  when  mixed 
up  with  granular  matter,  are  the  commonest  ob- 
jects which  simulate  casts ;  their  disappearance 
on  the  application  of  a  little  heat  to  the  slide  de- 
termines their  character. 

Clinical  significance. — Valuable — almost  in- 
dispensable— as  is  the  evidence  afforded  by  the 
detection  of  these  bodies  in  the  urine,  their  re- 
cognition and  comprehension  is  nevertheless  but 
one  of  the  means  to  be  employed  in  the  study 
of  renal  diseases.  Of  themselves  they  afford 
practical  information,  rarely,  if  ever,  conclusive 
when  taken  alone. 

Without  doubt  certain  renal  diseases  may 
exist,  and  may  continue  throughout  their  course 
either  to  recovery  or  death,  without  the  occurrence 
of  casts  in  the  urine.  But  for  all  practical  pur- 
poses it  may  be  accepted  that  when  casts  do  occur, 
they  indicate  the  existence  of  a  disease  of  the 
kidneys  which  is  possibly  incurable,  certainly 
serious.  Besides  the  value  of  casts  in  deter- 
mining the  existence  of  kidney-disease,  they  are 
further  most  important  aids  in  helping  to  dis- 
tinguish what  variety  or  stage  of  disease  it  may 
be,  and  also  in  making  out  the  actual  condition 
of  the  kidney,  thus  furnishing  valuable  data  on 
which  to  form  a  prognosis,  and  to  suggest  a  plan 
of  treatment. 

Little  is  to  be  seen,  however,  from  one  exami- 
nation. This  should  be  performed  frequently,  as 
in  that  way  alone  can  the  morbid  progress  in 
the  kidney  be  recognised. 

From  what  has  been  said  of  the  nature  of 
casts,  it  should  be  expected — as  is  the  case — that 
several  varieties  of  these  bodies  occur  at  the 
same  time  in  the  urine.  It  is  rare  for  any  variety 
to  exist  singly,  at  least  for  any  time.  In  such 
cases  their  significance  is  ascertained  by  careful 
study  of  coincident  circumstances,  and  especially 
by  a  frequent  comparison,  in  order  to  determine 
which  variety  is  in  excess. 

The  fact  that  casts  are  very  abundant  in  any 
sample  of  urine  is  not  in  itself  of  necessity  a  I 


serious  sign.  Thus  in  'granular  kidney ' — oneof 
tho  most  serious  of  all  renal  affections, — the  casts 
may  be,  and  usually  are  very  few,  and  require 
careful  looking  for  ;  whilst  in  the  convalescence 
from  acute  nephritis  they  may  be  extremely 
numerous.  In  chronic  nephritis,  however,  the 
number  becomes  an  important  element  in  the 
consideration. 

Blood-casts  are  diagnostic  of  haemorrhage  into 
the  tubules,  whether  that  be  due  to  intense 
arterial  hypersemia  or  to  venous  congestion  — 
such  as  exists  in  acute  Bright's  disease  from 
whatever  cause — resulting  in  escape  of  blood 
from  the  vessels. 

Pus-casts  may  indicate  the  bursting  of  a  renal 
abscess  into  the.  tubes,  and  coagulation  of  the 
escaped  pus.  Very  often,  however,  the  leucocytes 
which  take  part  in  the  formation  of  a  pus- 
cast  have  another  origin,  viz.  from  the  renal 
epithelial  cells,  being  the  result  of  their  proli- 
feration in  the  inflamed  state. 

Hyaline  casts. — The  large  forms  of  this  variety 
chiefly  occur  in  chronic  nephritis,  and  are  there- 
fore usually  a  grave  sign.  Produced  in  tubules 
which  have  been  denuded  of  their  epithelium, 
or  in  others  that  have  become  dilated  from  con- 
tractions in  the  intertubular  substance,  they 
indicate  an  advanced  condition  of  disease.  Ex- 
ceptions to  this  do  occur,  and  large  hyaline  casts 
may  be  found  in  acute  and  curable  cases. 

Small  hyaline  casts  are  formed  in  both  acute 
and  chronic  forms  of  renal  disease.  They  there- 
fore become  valuable  as  means  of  diagnosis  only 
in  conjunction  with  other  signs,  such  as  the  his- 
tory of  the  case,  the  character  of  the  other 
urinary  sediments,  &c.  They  are  frequently 
seen  in  acute  nephritis,  particularly  in  the  later 
stages  of  the  disease,  and  are  then  formed  in  tubes 
which  have  not  been  stripped  of  their  epithelial 
lining.  In  simple  congestion  of  the  kidney  they 
may  be  formed,  from  a  coagulation  of  the  fibrin 
of  the  effused  plasma.  When  associated  with  the 
large  variety  they  usually  indicate  a  chronic  and 
advanced  stage,  being  then  found  in  tubules 
that  have  become  contracted.  These  two  varie- 
ties of  hyaline  casts  are  common  in  the  albumi- 
noid kidney,  and  similar  casts  have  been  met 
with  in  the  tubules  in  cases  of  diphtheria. 

Granular  casts. — The  significance  of  these  is 
very  variable.  As  has  been  said,  the  granular  casts 
differ  much  in  nature,  and  no  positive  diagnosis 
can  be  made  upon  them  alone.  They  may  occur 
in  conjunction  with  blood-casts  where  the  cor- 
puscles have  broken  down,  and  they  will  then 
generally  indicate  a  commencing  recovery  from 
an  acute  stage.  A  similar  interpretation  may 
sometimes  be  put  on  casts  whose  granulation  is 
due  to  fat  molecules  resulting  from  the  degene- 
ration of  inflammatory  products.  Large,  dark, 
and  coarsely  granular  casts  are  more  particularly 
noticed  in  '  granular  kidney,'  where  indeed  they 
may  be  the  only  casts  found.  In  such  circum- 
stances they  become  a  very  serious  sign.  In  the 
later  stages  of  chronic  nephritis  the  epithelial 
cells  disintegrate  and  produce  granular  casts. 

Epithelial  casts. — These  are  more  especially 
met  with  in  the  earlier  stages  of  nephritis,  and 
their  significance  much  depends  on  the  character 
of  the  epithelium  cells.  They  may  be  very  abun- 
dant at  first ;  later  on,  when  the  hyaline  variety 


appoars  in  the  urine,  becoming  less  numerous. 
The  epithelium  cells  may  differ  but  little  from 
the  normal  renal  epithelium,  or  they  may  be 
fatty  and  more  like  leucocytes  in  appearance. 

Fatty  casts. — Probably  no  casts  are  so  general 
in  their  occurrence  as  these.  Their  presence 
may  be  of  the  gravest  import,  or  they  may  be- 
token commencing  recovery,  and  more  than  any, 
therefore,  must  they  be  considered  in  connexion 
with  other  circumstances.  The  casts  that  are 
found  in  the  later  stages  of  acute  nephritis  dur- 
ing convalescence  are  in  part  fatty.  The  inflam- 
matory products  undergoing  this  degeneration 
are  those  thrown  off.  Hyaline  casts,  both  large 
and  small,  frequently  present  a  few  oil-globules 
on  their  surface.  And  in  certain  forms  of  chronic 
nephritis  the  casts  may  appear  as  if  made  up  of 
oil-globules  only.  In  such  case  an  advanced  stage 
of  fatty  degeneration  of  the  gland  is  distinctly 
indicated,  and  the  persistence  of  fatty  casts  is 
generally  taken  to  signify  the  same;  though 
such  casts  have  been  known  to  continue  in  num- 
bers for  some  weeks,  and  to  be  followed  by 
recovery. 

Casts  in  non-albuminous  urine.— The  exist- 
ence of  renal  casts  in  such  urine  has  been 
noticed  for  some  time  past.  If  the  casts  were 
formed  from  any  of  the  elements  of  the  blood, 
their  appearance  could  not  be  explained  ;  but  if, 
as  has  been  said,  these  bodies  owe  their  forma- 
tion to  the  degeneration  of,  or  of  a  secretion  from, 
epithelial  cells,  their  occurrence  under  such  cir- 
cumstances is  intelligible.  The  conclusion  that 
the  urine  is  non-albuminous  must  not  be  too 
readily  made ;  there  may  be  so  small  an  amount 
as  to  escape  notice  with  the  ordinary  rough 
method  of  testing,  and  there  may  be  only  a  tem- 
porary disappearance  of  the  albumin.  The  casts 
that  are  formed  in  non-albuminous  urine  are  of 
the  hyaline  variety. 

Those  that  are  frequently  found  in  the  urine 
of  persons  suffering  from  icterus  from  what- 
ever cause,  and  which  are  stated  by  Nothnagel 
to  be  in  direct  proportion  to  the  intensity  of 
the  jaundice,  are  said  not  to  be  associated  with 
albumin.  The  pathology  of  these  casts  is  not 
as  yet  understood. 

H.  Of  the  Seminal  Tubules. — Dr.  Beale 
has  pointed  out  the  occasional  existence  in  urine 
of  casts  containing  spermatozoa  (see  Fig.  10). 
The  base-substance  of  their  bodies  is  a  viscid 
tenacious  mucus,  and  they  are  usually  much 
larger  than  the  casts  derived  from  the  uriniferous 
tubules.  They  have  not  been  found  associated 
with  inflammatory  conditions  of  the  testicle,  and 
do  not  correspond  pathologically  to  the  renal 
casts  above  described. 

III.  Of  the  Gastric  Tubules. — In  inflam- 
mation of  the  gastric  mucous  membrane,  espe- 
cially in  scarlet  fever,  a  desquamation  of  the  epi- 
thelial coat  involving  the  glands  has  been 
noticed.  The  casts  of  the  follicles  have  been 
found  in  the  vomit,  and  more  abundantly  in  the 
contents  of  the  stomnchpost  mortem.  Their  length 
is  variable,  and  in  width  they  range  from  ninth 
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rious  skin-affections  which  are  associated  with 
desquamation  of  the  cuticle,  casts  of  varying 
length,  coming  from  the  sweat-  and  sebaceous 
glands,  are  thrown  off  as  part  of  the  general 
shedding  of  the  epidermis.  Such  bodies  are 
hollow  tubes,  and  bear  no  resemblance  to  the 
inflammatory  casts  in  nephritis. 

B. — Casts  of  Hollow  Viscbha  and 
Passages. 


to 


jooo'h  of  an  inch.  The  base-substance  is  de- 
scribed as  fibrinous,  and  is  covered  more  or 
less  completely  by  altered  epithelial  cells  and 
granular  ditrris. 

IV.  Of  the  Cutaneous  Glands. — In  the  va- 


From  time  to  time,  more  or  less  perfect  casts 
of  these  organs  are  met  with.  The  conditions 
which  determine  their  occurrence  are  but  im- 
perfectly understood;  they  are  in  some  cases 
associated  with  inflammation  of  the  surfaces  from 
which  they  are  thrown  off,  but  in  other  cases 
appear  to  be  independent  of  any  such  morbid 
changes. 

I.  Of  the  Alimentary  Canal. — Inflammation 
of  any  part  of  the  canal,  from  mouth  to  rectum, 
has  been  known  to  give  rise  to  the  detachment 
of  flakes  of  the  superficial  epithelium  embodied 
in  a  very  viscid,  tenacious  mucus.  It  is  in  scarlet 
fever  that  this  condition  has  been  usually  seen, 
where  the  degeneration  of  the  mucous  membrane 
corresponds  to  the  skin-shedding.  Occasionally 
complete  hollow  moulds  of  portions  of  the 
intestine  are  found,  and  large  pieces  have  been 
recognised  as  coming  from  the  stomach  (Beale). 
Similar  results  may  follow  croupous  and  diph- 
theritic inflammation. 

II.  Of  the  Urinary  Bladder. — A  complete 
exfoliation  of  the  mucous  membrane  of  the  blad- 
der has  been  occasionally  observed  in  puerperal 
women.  It  does  not  appear  to  be  always  the 
result  of  inflammation,  and  though  the  detach- 
ment may  be  complete,  perfect  recovery  may 
follow.  In  structure  such  bodies  consist  of 
epithelial  cells  in  varying  stages  of  degeneration, 
felted  together  by  mucus  and  fine  granular 
material.  The  surface  is  frequently  thickly  coated 
with  urinary  salts.  The  conditions  giving  rise 
to  their  formation  are  quite  unknown,  though 
retention  of  urine  is  associated  with  their  occur- 
rence. 

III.  Of  the  Female  Genital  Passages. — 

Casts  of  the  uterus  and  vagina  have  been  fre- 
quently noticed.  Occasionally  they  are  thrown  off 
periodically,  and  may  then  be  accompanied  with 
much  pain  and  haemorrhage  (membranous  dysme- 
norrhcea).  Partial  casts  of  the  passages  have 
also  been  found  associated  with  diphtheria. 
These  false  membranes  may  form  complete  casts 
of  the  uterus,  leaving  only  the  orifices  of  the  in- 
ternal os  and  Fallopian  tubes,  and  appear  as 
shaggy  bags,  consisting  of  the  epithelial  layer  of 
the  organ.  Sometimes  these  bodies  may  be  the 
decidua  in  an  early  stage,  but  they  have  also 
been  met  with  in  virgins. 

IV.  Of  the  Eespiratory  Passages. — Casts 
of  some  portion  of  the  air-tubes  are  of  frequent 
occurrence,  associated  with  a  special  form  of  in- 
flammation, known  as  croupous  or  diphtheritic. 
In  such  cases  the  epithelial  covering  of  the  mucous 
membrane  comes  to  be  replaced  by  a  layer  of 
material  which  is  derived  from  the  metamor- 
phosed epithelial  cells,  with  a  variable  amount  of 
coagulated  fibrin  formed  from  the  effused  blood- 
plasma.  Such  false  membrane  appears  under 
the  microscope  to  be  made  up  of  interlacing 


210  CASTS. 

fibres  of  a  clear  homogeneous-looking  substance, 
felted  together  in  all  directions,  and  containing 
in  the  meshes  leucocytes,  altered  epithelial  cells, 
blood-corpuscles,  and  a  small  quantity  of  serum. 
The  exact  method  of  formation  of  such  a  mem- 
brane is  still  a  matter  of  dispute — how  far  it  de- 
pends for  its  occurrence  on  blood-fibrin,  and  how 
far  on  a  '  croupous  metamorphosis '  of  the  ori- 
ginal epithelial  cells,  such  as  was  described  in 
speaking  of  the  formation  of  hyaline  renal  casts. 
The  fibrous  material  of  the  membrane,  however 
formed,  strongly  resists  the  action  of  ordinary 
reagents. 

It  is  easy  to  understand  that  the  extent  to 
which  the  materials  constituting  this  membrane 
infiltrate  the  deeper  layers  of  the  mucous  mem- 
brane, must  vary  considerably;  yet  in  the  extent 
of  infiltration  and  consequent  adherence,  very 
much  depends  the  distinction,  such  as  it  is,  be- 
tween croupous  and  diphtheritic  exudation.  In 
the  larynx  and  trachea,  the  new  material  forms 
more  or  less  complete  layers,  covering  the  vocal 
cords,  dipping  into  the  ventricles,  and  even 
blocking  up  the  laryngeal  cavity  completely.  By 
the  effusion  of  serum  beneath  the  membrane,  it 
is  loosened  and  may  be  expectorated  in  pieces 
varying  in  size  from  mere  shreds  up  to  complete 
casts. 

When  this  inflammatory  product  originates  in 
the  bronchial  tubes,  it  forms  the  so-called  bron- 
chial polypi,  so  characteristic  of  Plastic  Bron- 
chitis. It  is  rare  for  more  than  very  limited 
areas  of  the  air-passages  to  be  so  afFected,  but 
within  these  areas  perfect  casts  of  the  entire 
extent  from  trachea  to  alveoli  may  be  ob- 
tained. Expectorated  as  irregular,  rolled-up, 
and  twisted  masses,  they  are  capable  of  being 
shaken  out  in  water  into  ramifying  whitish,  or 
pinky  white,  moulds  of  the  tubes.  They  are 
either  hollow  and  membranous  or  solid,  and 
in  the  latter  case  frequently  present  indications 
of  being  made  up  of  concentric  layers.  Similar 
casts  of  the  smallest  tubes  are  found  in  the  ex- 
pectoration of  acute  croupous  pneumonia.  It 
would  seem  then  that  the  material  formed  on  the 
surface  of  the  mucous  membrane  of  the  air-pas- 
sages throughout  their  whole  extent,  and  which 
may  form  more  or  less  perfect  casts  of  their 
passages,  is  identical  in  structure,  and  probably 
in  method  of  formation,  wherever  be  its  situation, 
whether  limited  to  the  larynx  and  trachea 
(croup  and  diphtheria),  or  only  in  the  terminal  air- 
tubes  (acute  croupous  pneumonia),  or  throughout 
the  entire  length  (plastic  bronchitis). 

W.  H.  ALXCHIN. 

CATALEPSY  (K<nd\ri\pis,  a  seizure). — 
Definition. — A  disease  of  the  nervous  system, 
characterised  by  attacks  of  powerlessness,  com- 
monly -with  loss  of  consciousness,  accompanied 
by  a  peculiar  form  of  muscular  rigidity,  in 
which  the  limbs  remain  for  a  time  in  the  position 
in  which  they  are  placed. 

jEtiolooy. — Catalepsy  may  occur  at  all  ages 
between  six  and  sixty  years,  and  in  both  sexes, 
but  it  is  incomparably  more  frequent  in  the 
female  sex  and  in  early  adult  life,  at  or  soon 
after  puberty.  It  is,  in  the  majority  of  cases, 
associated  with  distinct  evidence  of  hysteria  :  and 
in  other  cases,  in  which  no  hysterical  symptoms 
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have  preceded  it,  the  affection  may  be  traced  to 
such  exciting  causes  as  give  rise  to  the  hysterical 
paroxysm.  Nervous  exhaustion  is  the  common 
predisponent;  and  emotional  disturbance,  espe- 
cially religious  excitement,  or  sudden  alarm, 
and  blows  on  the  head  and  back,  are  frequent 
immediate  causes.  It  occasionally  occurs  in  the 
course  of  mental  affections,  especially  melan- 
cholia, and  as  an  early  symptom  of  epilepsy.  Iu 
an  imperfect  form  it  has  appeared  to  be  due,  iu 
some  cases,  to  paludal  poisoning  or  to  other 
toxaemic  states,  as  chloroform-narcosis.  In  a 
few  cases  meningitis,  and  other  organic  cerebral 
or  spinal  diseases,  have  caused  a  cataleptoid  con- 
dition :  but  these  cases  are  too  rare  and  diverse 
to  allow  of  any  inference  from  them. 

Symptoms. — In  some  cases  headache,  giddi- 
ness, or  hiccough,  has  preceded  the  attack.  The 
onset  of  the  special  symptoms  i6  usually  sudden, 
commonly  with  loss  of  consciousness.  The  whole 
or  part  of  the  muscular  system  passes  into  a 
state  of  rigidity.  The  limbs  remain  in  the  posi- 
tion they  occupied  at  the  onset,  as  if  petrified. 
The  muscular  rigidity  is  at  first  considerable,  and 
movement  is  resisted  ;  but  aftera  short  time  the 
limbs  can  be  moved,  and  then  remain  in  the 
position  in  which  they  may  be  placed.  The 
resistance  to  passive  movement  is  peculiar  :  it  is 
as  if  the  limbs  were  made  of  wax,  and  hence  the 
condition  has  been  termed  flexibilitas  cerea.  The 
rigidity  commonly  yields  slowly  to  gravitation. 
The  countenance  is  usually  expressionless.  The 
respiratory  movements  and  heart's  action  are 
weakened.  Substances  placed  in  the  back  of 
the  mouth  are  swallowed,  but  slowly.  The  state 
of  sensibility  varies ;  in  profound  conditions  of 
catalepsy  it  is  lost  to  touch,  pain,  and  electricity, 
and  no  reflex  movements  can  be  induced  even 
by  touching  the  conjunctiva.  In  other  cases 
partial  sensibility  remains,  and  reflex  phenomena 
may  be  excited.  In  rare  instances  paroxysmal 
hyperaesthesia  is  present.  Consciousness  is  fre- 
quently lost,  but  may  remain,  rarely  intact, 
more  often  in  an  obscured  condition.  The  tem- 
perature is  commonly  lowered.  The  attack  may 
last  a  few  minutes  or  several  hours.  Recovery 
is  gradual  or  sudden ;  it  is  common  for  the 
patient  at  first  to  be  unable  to  speak.  Sitae- 
times  a  strange  periodicity  may  be  observed  in 
the  occurrence  of  the  paroxysms.  In  the  intervals 
between  the  attacks,  headache,  giddiness,  or 
hysterical  manifestations  may  be  present,  or  the 
patient  may  feel  and  seem  perfectly  well. 

Pathology. — Concerning  the  nature  of  the 
disease  there  has  been  much  speculation,  but 
little  definite  knowledge.  It  may  probably  be 
placed  between  epilepsy  and  hysteria  in  the  scale 
of  maladies.  There  is  distinct  interference  with 
the  intellectual  processes,  and  interruption  of  the 
connection  between  the  will  and  the  motor  cen- 
tres. The  rigidity  has  been  thought  by  Rosen- 
thal to  be  reflex,  but  the  abeyance  of  other 
reflex  symptoms  makes  it  more  probable  that, 
as  Holm  suggests,  it  is  of  central  origin. 

Diagnosis. — Many  cases  of  simple  trance  have 
been  included  under  Catalepsy,  but  it  is  better 
to  restrict  the  name  to  the  condition  in  which 
the  peculiar  rigidity  exists.  Hysteria  with 
tonic  spasm  has  also  been  erroneously  termed 
catalepsy.  The  condition  is  sometimes  simulated: 
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in  true  catalepsy  the  rigid  limb  slowly  yields 
to  the  influence  of  gravitation,  and  more  rapidly 
if  a  weight  be  attached  to  it ;  in  the  feigned 
form  the  limb  and  weight  are  held  firm. 

Prognosis. — The  prognosis  is  favourable  in 
simple  catalepsy,  in  proportion  to  the  freedom 
of  the  intervals  from  affections  of  sensibility  or 
motion.  In  pronounced  hysteria  and  psychical 
affections  the  condition  is  often  obstinate,  and, 
by  interfering  with  the  due  nourishment  of  the 
system,  may  cause  grave  inanition. 

Treatment. — During  the  attack  itself  little 
can  be  done  save  an  attempt,  which  may  be  re- 
peated at  intervals,  to  rouse  consciousness  by 
external  stimulation.  The  ordinary  applications, 
ammonia  to  the  nostrils,  cold  douches,  &c,  often 
fail.  A  pinch  of  snuff  will,  however,  often  suc- 
ceed. Another  effectual  stimulant  is  Faradisa- 
tion. It  may  be  applied  to  a  limb  or  to  the 
cervical  spine.  The  current  should  be  gentle  at 
first,  and  gradually  increased.  Emetics  are  also 
useful  in  cutting  short  an  attack.  Injections 
of  tartar  emetic  into  the  reins  have  been  used 
with  success  by  Calvi,  but  can  hardly  be  recom- 
mended. Subcutaneous  injection  of  apomorphia, 
s^th  to  j^th  of  a  grain,  the  writer  has  found  an 
efficient  remedy  for  similar  paroxysmal  condi- 
tions ;  with  the  onset  of  nausea,  about  five 
minutes  after  the  injection,  consciousness  is  re- 
gained, and  all  spasm  ceases.  In  the  intervals 
between  the  attacks  the  treatment  is  that  of 
hysteria.  Iron,  antispasmodics,  especially  vale- 
rian, alvetic  aperients,  and  cold  baths,  are  the  most 
effectual  measures.  Firm  moral  treatment  is  also 
indispensable.  Removal  from  home  influences  is 
often  necessary  to  effect  a  cure.  W.  R.  Gowers. 

CATAMENIA,  Disorders  of.  See  IVLen- 
stbuation,  Disorders  of. 

CATAPLASM  (kcltc*,  down,  and  Tr\d<r<ru), 
I  mould  or  smear). — A  synonym  for  a  poultice. 
See  Poultice. 

CATARACT  {KarapaKr-qs ,  a  waterfall). — 
Definition. — Cataract  is  an  opacity  of  the  lens 
— the  want  of  transparency  being  sufficient  to 
prevent,  at  least  in  that  part  of  the  lens  whicu 
is  opaque  and  to  the  extent  of  the  opacity,  the 
discrimination,  with  the  ophthalmoscopic  mirror, 
of  the  details  of  the  fundus  of  the  eye. 

■(Etiology  and  Pathology.. — Cataract  is  pro- 
duced in  various  ways.  Any  change  in  the  nor- 
mal relationship  of  the  lens-fibres  may  cause  such 
a  degree  of  opacity  of  the  lens  as  is  understood 
by  the  tsrm  cataractous.  This  is  usually  a  senile 
change,  and  it  is  then  a  sclerosis  of  the  lens. 
The  question  of  the  normal  nutrition  of  the  lens 
is  yet  unanswered.  If  there  be  a  solution  of 
continuity  of  the  capsule  of  the  lens,  so  that  the 
aqueous  humour  has  access  to  the  lens  proper, 
unless  it  be  in  cases  of  minute  punctures  and 
small,  clean-cut  wounds,  which  soon  heal  and 
sear,  the  whole  lens  becomes  swollen  by  endos- 
mosis,  grey,  and  cataractous.  A  symmetrical 
change  in  the  lenses,  somewhat  similar  in 
appearance,  is  observed  in  some  cases  of  diabetes, 
and  is  occasionally  seen  in  albuminuria.  The 
lens  may  be  found  to  be  ill-developed  and 
cataractous  at  birth;  while  others,  apparently 
as  a  consequence  of  ill-development,  but  not 


CATARACT.  217 

during  the  whole  period  of  growth  of  the  lens, 
are  partly  cataractous  and  partly  transparent; 
and  show  opaque  concentric  lamellae.  Besides 
this  instance  showing  the  anatomical  configu- 
ration of  the  lens,  cataracts  not  ^infrequently 
demonstrate  its  normal  trifid  division  as  trans- 
parent lines;  and  the  striae  of  striated  catnracts 
are  always  in  directions  radiating  to  or  from  the 
centre  of  the  lens,  in  the  course  of  the  fibres. 

Besides  these  scleroses,  endosmoses,  and  im- 
perfections of  the  lens  proper,  there  are  many 
opacities  appertaining  to  this  part  of  the  refrac- 
tive apparatus,  which  were  formerly,  and  are 
still  commonly  called  cataract.  Among  these 
there  are  the  capsular  cataracts,  which  do  not 
imply  any  real  opacity  of  the  capsule  of  the 
lens,  but  only  an  opacity  of  that  part  of  the  lens 
which  is  next  to  the  capsule — the  rest  remaining 
transparent — or  the  deposit  of  some  opaque  mat- 
ter upon  the  lens-capsule  externally.  Pyra- 
midal cataract  is  formed  by  the  deposit  on  the 
anterior  surface  of  the  front  of  the  lens-capsule, 
at  or  near  its  centre,  of  a  patch  of  lymph,  when 
an  ulcer  has  formed  in  the  cornea,  and  perfora- 
tion has  occurred,  by  which  the  aqueous  humour 
is  evacuated,  the  anterior  chamber  obliterated, 
and  the  lens  approximated  to  the  cornea,  if  it 
is  not  brought  into  actual  contact  with  it.  When 
the  aqueous  humour  is  again  retained,  the  mass 
of  lymph  is  drawn  out  into  the  pyramidal  form, 
and  if,  in  any  case  of  pyramidal  cataract,  there 
has  been  no  perforating  ulcer  to  evacuate  the 
aqueous  humour,  it  must  be  remembered  that 
these  so-called  cataracts  only  occur  in  early  life, 
when  the  anterior  chamber  is  very  shallow. 
There  is  a  large  class  of  cataracts  called  secon- 
dary, where  the  condition  is  due  to  an  earlier 
disease  of  the  eye,  and  in  which  the  latter  is  of 
course  in  the  first  place  to  be  considered.  Such 
cases  are  the  glaucomatous,  in  which,  when 
excessive  intraocular  pressure  has  existed  some 
time,  the  lens,  no  doubt  by  interference  with  its 
due  nutrition,  becomes  cataractous  ;  and  iridec- 
tomy for  glaucoma  is  chiefly  indicated,  whether 
or  not  the  lens  should  require  to  be  extracted 
subsequently.  Other  secondary  cataracts  are 
those  called  posterior-polar,  in  which  the  opacity 
begins  at  the  centre  of  the  back  of  the  lens  and 
is  preceded  by  some  deep-seated  disease  of  the 
fundus  of  the  eye,  which  is  of  greater  and  cer- 
tainly of  prior  importance. 

Symptoms. — A  patient,  having  uncomplicated 
cataract,  complains  of  his  vision,  if  he  complains 
at  all,  for  a  small  definite  opacity  is  easily  dis- 
regarded, even  if  it  be  in  or  near  the  centre  of 
the  lens  or  of  the  axis  of  vision.  If  it  occupies 
a  considerable  portion  of  the  pupillary  area,  it 
can  of  course  be  no  longer  considered  small,  or 
be  disregarded  by  the  patient.  If  the  cataract- 
bus  opacity  begins  in  the  circumferential  parts  of 
the  lens,  and  only  there,  it  may,  on  the  contrary, 
make  very  considerable  progress  before  it  is 
found  out  by  the  patient.  In  the  majority  of 
the  various  cases  of  cataract,  the  patient  sees 
better  with  his  pupils  dilated— he  prefers  to  sit 
with  his  back  to  the  light,  he  holds  his  hand  over 
his  eyes,  or  he  holds  his  head  down  and  frowns 
in  order  to  see  better — he  is  cheerful,  and  is  al- 
ways trying  to  see.  In  such  cases  as  thoso  quacks 
have  made  profit  of  the  benefit  the  patient  has 
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derived  from  each  visit,  when  a  drop  of  bella- 
donna or  atropino  solution  has  been  used  for  the 
'  cure '  of  the  malady. 

The  only  complication  or  ill  result  of  the  ex- 
istence of  non-traumatic  cataract  as  such,  is  in 
the  congenital  forms,  in  which  for  want  of  use 
the  retina  suffers  and  nystagmus  follows.  It  is 
therefore  imperative  that  cataract  in  infancy 
sdiould  be  operated  on  at  an  early  age. 

Diagnosis. — The  diagnosis  of  cataract  is,  in 
most  cases,  easy  enough.  The  position  and  shape 
of  the  crystalline  lens  being  known,  an  opaque 
body  is  seen  to  exist  in  its  place,  or  in  a  part  of 
it.  The  cataractous  opacity  varies  from  milky  to 
chalky  white ;  striae  in  it  often  appear  glistening, 
like  newly-dissected  tendon  ;  some  cataracts  are 
amber-coloured.  A  drop  of  liquor  atropiae  sul- 
phatis  should  be  used  to  dilate  the  pupil ;  and, 
this  being  effected,  the  opacity  behind  it  cannot 
be  one  of  the  results  of  a  past  iritis,  which  would 
not  leave  the  pupil  free  to  dilate  fully  and  cir- 
cularly. The  ophthalmoscope  should  then  be 
used,  not  only  for  the  diagnosis  of  a  cataract,  but 
also  for  ascertaining  the  degree  of  opacity,  and, 
if  not  too  late,  the  state  of  the  fundus  ;  and  for 
determining  thus  the  probable  future  need  and 
success  of  an  operation  for  its  removal.  If,  not- 
withstanding an  evident  opacity  in  the  situation 
of  the  lens,  otherwise  seen,  all  the  details  of 
the  fundus  viewed  with  the  ophthalmoscope 
are  unobstruetedly  discernible,  it  is  not  a  case  of 
true  cataract.  Senile  lenses  have,  as  a  rule,  an 
evident  diffused  opacity  which  does  not  imply 
any  beginning  of  cataract  formation.  There  are 
generally  striae  in  the  cataractous  lens,  which 
converge  to  the  centre  from  the  circumference,  or 
diverge  from  the  centre  to  the  circumference,  and 
if  the  fundus  can  be  illuminated  with  the  ophthal- 
moscopic mirror,  the  opaque  parts  of  the  lens 
appear  dark,  the  reflected  light  coming  from 
behind  them ;  but,  on  the  other  hand,  if  the 
ophthalmoscopic  convex  lens  be  used  to  concen- 
trate the  lamp-light  obliquely  on  the  cataract, 
the  opaque  parts  appear  light,  as  they  reflect  the 
light,  and  are  backed  by  the  fundus  which  is  not 
thus  lit  up.  Striae  on  the  posterior  surface  of 
the  lens  are  seen  to  be  concave ;  and,  in  senile 
cases,  being  viewed  through  a  lens  having  the 
natural  yellow  tint  of  senile  lenses,  they  also 
appear  yellowish.  Some  cataracts  begin  as  a 
haziness,  chiefly  in  the  centre,  the  so-called 
nucleus,  which  is  always  increasing;  and,  seen  by 
oblique  illumination,  there  is  in  these  cases,  on 
the  side  of  the  light,  a  shadow  of  the  iris  cast  on 
the  light-reflecting  opacity,  and  the  lens-opacity 
seems  to  be  most  on  the  side  furthest  from  the 
light,  whichever  that  may  be. 

Prognosis. — The  prognosis  of  cataract,  in  a 
medical  sense,  is  bad.  It  is  very  doubtful  if  it 
ever  can  be  at  all  arrested  in  its  progress,  not  to 
say  cured  or  even  lessened.  In  all  probability 
the  cataractous  opacity  is  scarcely  ever  di- 
minished—on the  other  hand  it  does  not  always 
progress.  Very  many  old  persons  have  cataract- 
ous striae  in  the  marginal  part  of  their  lenses, 
which  are  of  no  inconvenience  to  them,  and  are 
only  by  chance  discovered  by  the  surgeon.  If  the 
striae  should  invade  the  pupillary  area,  vision,  in 
ono  eye  at  least,  will  be  very  likely  still  sufficient 
for  the  requirements  of  the  patient,  and  the  in- 


terference of  the  surgeon  will  never  be  called  for. 
As  to  the  prospects  of  success  in  operating — un- 
complicated cataract,  of  course,  never  leads  to  ab- 
solute blindness — the  patient  sees  and  evidently 
observes  the  light  and  light -reflecting  objects; 
the  field  of  vision  is  perftct ;  the  pupil  is  active  ; 
the  general  health  is  good  ;  the  cataractous 
opacity  is  not  of  the  posterior-polar  variety,  and 
there  are  no  other  complications;  all  parts  of 
the  lens  are  more  or  less  opaque.  Immature 
cataracts  must  not  be  extracted  unless  neither 
eye  is  good  for  vision,  and  the  progress  to- 
wards maturity  is  exceedingly  tedious,  because 
the  transparent  parts  of  the  lens,  unseen,  are 
likely  to  be  left  behind  in  the  operation,  and  then 
to  set  up  inflammation.  The  dangers  from  ca- 
taract operations  are  less  in  childhood  than  in 
older  persons.  In  early  life  any  subsequent  in- 
flammation threatening  the  eye  can  be  averted 
by  timely  interference  with  a  certainty  of  suc- 
cess, and  an  operation  should  therefore  be  recom- 
mended, although  the  cataract  only  affects  one 
eye.  In  old  age  if  one  eye  be  available  for 
vision,  an  operation  for  mature  cataract  in  the 
other  eye  is  not  to  be  performed  unless  the 
patient  himself  desires  it. 

Tbeatment. — Cataracts  have  seldom,  the 
writer  believes,  any  practical  bearing  as  regards 
medical  treatment.  In  cases  of  diabetes  and  of 
temporary  albuminuria,  in  which  a  cataractous 
condition  occurred,  the  state  of  the  lens  has  been 
found  to  improve  with  the  general  health  of  the 
patient.  In  a  patient  with  diabetic  cataracts 
appropriate  treatment  may  remove  the  opacity  of 
the  lenses  and  restore  vision ;  and  the  writer  has 
seen  senile  cataract  advance  rapidly  when  the 
patient  has  been  in  any  way  lowered  in  general 
health,  and  then  again  advance  slcvly  as  before 
when  the  health  has  been  restored. 

Besides  the  palliative  treatment  by  atropine 
drops  constantly  used  (if  vision  be  improved 
by  their  use),  the  capital  surgical  treatment  is  • 
the  only  one  available  for  cataract — the  opaque 
lenses  must  be  removed,  and  spectacles  of  differ- 
ent powers  must  be  worn  as  substitutes  for  the 
natural  lenses  and  power  of  accommodation. 
Exception  must  be  made  in  the  case  of  some 
lamellar  cataracts,  with  a  wide  transparent  mar- 
gin, in  which  an  iridectomy  is  sufficient  for  the 
restoration  of  vision.  In  infancy  and  youth  the 
best  proceeding  is  the  needle-operation,  by  which, 
with  a  fine  needle  only,  entered  through  the  cor- 
nea, the  anterior  capsule  of  the  lens,  and  the  lens 
itself  also  to  some  extent,  are  broken  up,  and, 
by  repetitions  of  the  same  operation,  the  whole  is 
exposed  to  the  action  of  the  aqueous  humour  and 
thus  gradually  absorbed,  the  posterior  lens-cap- 
sule being  left  as  a  barrier  to  the  vitreous  humour 
behind  it.  It  is  very  safe  when  atropine  drops 
are  constantly  used,  and  the  case  is  continually 
watched,  so  that,  if  too  sudden  or  too  great  a 
swelling  of  lens-matter  should  at  any  time  occur 
by  the  admission  of  the  aqueous  humour,  and 
there  be  a  threatening  of  iritis  as  a  consequence 
of  mechanical  pressure  on  the  iris,  the  swollen 
lens-matter  may  be  at  once  evacuated  by  the 
introduction  of  a  broad  needle  through  the  cornea, 
and  then  of  a  grooved  curette  or  suction-syringe, 
by  which  the  semifluid  mass,  or  a  sufficient 
quantity  of  it,  may  be  got  rid  of.  In  old  age,  and 
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generally  in  adult  life,  the  cataractous  lens  to  be 
removed  should  undoubtedly  be  extracted  as  a 
whole  and  at  one  time.  The  needle  operations, 
which  in  young  persons  are  not  completed  in  any 
case  in  less  than  a  few  weeks  or  months,  take  a 
longer  time  to  complete  in  proportion  to  the  age 
of  the  patient ;  in  adults  the  process  is  much 
slower,  and  in  old  age  it  would  be  indefinitely 
prolonged;  more  important  still,  the  eyes  by 
age  become  less  and  less  tolerant  of  what  may  be 
called  a  foreign  body,  and  more  liable  to  iritis,  while 
the  iritis  is  less  easily  subdued.  Then  again  the 
central  part  or  nucleus  of  the  lens  especially 
grows  harder  as  the  patient  becomes  older  ;  and 
if  the  patient  be  too  old  for  the  safe  adoption  of 
the  minor  operation,  this  so-called  nucleus  would 
become  a  much  more  likely  source  of  irritation, 
particularly  if  it  floated  freely  in  the  aqueous 
humour,  than  the  swollen  soft  lens-matter  of  the 
juvenile  lens  when  thus  operated  upon.  The  so- 
called  hard  cataracts  of  old  age  must,  without 
doubt,  be  extracted.  A  section  with  a  knife  is 
made,  of  somewhat  l6ss  than  half  of  the  corneal 
circumference ;  then,  as  is  usually  practised  now- 
a-days,  that  part  of  the  iris  lying  beneath  the 
corneal  section  is  excised,  for  the  easier  and  more 
safe  extrusion  of  the  hard  lens ;  the  anterior  cap- 
sule of  the  lens  is  freely  lacerated ;  and,  by  pres- 
sure in  the  ciliary  region  opposite  to  the  open- 
ing made,  the  lens  is  gradually  forced  out  of  its 
capsule  and  out  of  the  eye,  including  subse- 
quently all  the  softer  circumferential  cortical 
parts  of  the  cataractous  lens.  The  edges  of  the 
corneal  wound  being  rightly  in  apposition,  the 
eyelids  are  closed,  and  both  eyes  are  firmly  but 
lightly  bandaged  for  some  days,  until  at  least 
the  corneal  wound  is  healed,  so  that  the  aqueous 
humour  is  again  retained.  The  cataracts  of 
adults,  though  they  may  not  be  old  people,  in  most 
cases  should  also  be  extracted.  But  at  this  age 
cataracts  are  not  common,  except  traumatic  cata- 
racts, and  these,  and  many  other  varieties, 
cannot  be  briefly  described  in  a  general  way. 

J.  F.  Streatfeild. 

CATARRH  (Karh,  down,  and  pita,  I  flow). 
Synon.  :  Coryza ;  Catarrhus  (Cullen)  ;  Catarrhus 
Communis  (9-ood) ;  Ehetima  ;  Fr.  Catarrhe, 
Coryza  ;  Ger.  Katarrh,  Schnwpfen, 

Definition.  —  The  term  catarrh  is  applied 
generally  to  inflammations  of  the  mucous  mem- 
branes attended  with  increased  secretion.  Thus 
authors  speak  of  catarrh  of  the  stomach,  intestines, 
bladder,  §c.  In  the  present  article  the  term  is 
limited  to  the  inflammatory  affectionsof  the  upper 
part  of  the  air-passages,  resulting  from  cold,  and 
attended  by  discharge  from  the  nostrils,  sore- 
ness of  the  throat,  hoarseness,  and  cough.  The 
term  coryza  is,  however,  more  especially  limited 
to  the  cases  in  which  there  is  copious  discharge 
from  the  nasal  passages,  while  catarrh  is  applied 
to  affections  of  the  whole  mucous  membrane,  in- 
cluding the  fauces  and  larynx. 

Symptoms. — The  attack  generally  commences, 
shortly  after  exposure  to  cold  or  more  particu- 
larly to  cold  and  damp,  with  a  feeling  of 
indisposition,  sense  of  cold  down  the  back  or 
general  chilliness,  weight  in  the  forehead, 
headache,  especially  frontal,  and  dryness  of  the 
naresand  throat.  These  symptoms  are  succeeded 
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by  the  discharge  from  the  nostrils  of  a  thin  acrid 
fluid,  watering  of  the  eyes,  pains  in  the  face, 
soreness  of  the  throat  and  hoarseness,  with 
aching  in  all  parts  of  the  body,  and  disinclination 
to  bodily  and  mental  exertion. 

At  first  the  affection  is  often  confined  to  one 
nostril,  and  there  is  pain  in  the  corresponding 
temple,  eyebrow,  eyeball,  and  side  of  the  face, 
and  lachrymation  on  that  side,  but  it  soon  ap- 
pears in  the  other  nostril,  and  involves  both 
eyes  and  all  parts  of  the  face ;  and  there  is  great 
sense  of  weight  and  pain  in  the  forehead  and 
eye-brows.  The  discharge,  also,  loses  the  thin 
character  and  becomes  mucous,  and  is  often  very 
profuse  ;  there  is  copious  lachrymation,  the  throat 
becomes  decidedly  sore,  the  hoarseness  is  greater, 
and  there  is  pain  in  speaking  and  sometimes 
almost  entire  loss  of  voice.  There  are  also  tran- 
sient pains  in  the  chest,  with  a  sense  of  tightness 
and  some  wheezing.  The  appetite  from  the  first 
is  impaired,  and  there  may  be  entire  distaste  for 
food,  and  sometimes  sickness  and  vomiting;  not 
unfrequently  there  is  some  sense  of  weight  in  the 
right  hypochondrium,  and  sallowness  of  the  com- 
plexion ;  the  bowels  are  usually  confined,  but 
there  may  be  diarrhoea.  The  tongue  is  generally 
white,  the  pulse  may  be  a  little  quickened,  the 
skin  may  be  dry,  the  temperature  is  raised,  and 
the  urine  is  scanty  and  somewhat  high-coloured 
and  deposits  a  little  sediment.  The  pains  in  the 
head  and  face  especially  affect  the  forehead,  the 
eyebrows,  the  root  of  the  nose,  the  eye-balls, 
and  the  course  of  the  dental  and  other  nerves  ; 
they  generally  increase  towards  night,  and  may 
be  so  severe  as  entirely  to  prevent  sleep.  Not 
unfrequently  there  is  more  or  less  deafness,  and 
usually  loss  of  smell  and  taste.  Herpetic  spots 
often  appear  about  the  mouth,  and  the  nostrils 
may  become  ulcerated  from  the  discharge ;  the 
throat  is  more  or  less  red  and  swollen,  and  often 
there  is  stiffness  and  pain  of  the  neck,  and  tender- 
ness on  pressure  over  the  larynx. 

After  these  symptoms  have  continued  for  two 
or  three  days  they  generally  gradually  subside ; 
but  the  cough  may  continue  troublesome,  and 
the  patient  be  able  to  take  very  little  food,  and 
may  still  feel  weak  for  a  week  or  more.  In  per- 
sons of  delicate  constitution  also,  the  weakness  is 
often  very  persistent;  and,  if  care  be  not  taken, 
more  serious  inflammation  of  the  bronchial  mu- 
cous membrane  or  of  the  lungs  may  supervene, 
and  may  lapse  into  phthisis. 

Treatment. — In  the  slighter  forms  of  com- 
mon cold,  but  little  treatment  is  required  except 
the  use  of  the  ordinary  household  remedies : 
the  feet  may  be  placed  in  hot  water,  some  warm 
diluent  beverage  may  be  taken,  and  a  light  diet 
must  bo  had  recourse  to  for  a  day  or  two.  In 
the  more  serious  cases  febrifuge  medicines  may 
be  given,  with  an  anodyne  to  relieve  the  cough, 
if  troublesome,  or  to  procure  rest  at  night,  if 
the  neuralgic  pains  be  very  severe.  When  the 
attack  has  continued  for  two  or  three  days  a 
more  stimulating  diet  may  be  given,  and  during 
convalescence  tonics  and  stimulants  may  be  re- 
quired. 

Dr.  Ferrier  recommends  in  catarrh  the  local 
application  to  the  nose  of  the  following  powder 
in  the  form  of  a  snuff— Hydrochlorate  of  mor- 
phia 2  grains,  subnitrate  of  bismuth  6  drachms. 
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gum-acacia  in  powder  2  drachms.  From  one- 
quarter  to  one-half  of  this  may  be  taken  in  the 
course  of  twenty-four  hours. 

It  not  unfrequently  happens  that  in  delicate 
persons  a  cold  is  very  difficult  to  get  rid  of,  and 
the  slightest  exposuro  is  followed  by  an  aggrava- 
tion or  ronewal  of  the  symptoms.  When  this  is 
I  he  caso  the  most  effectual  remedy  is  change  of 
air,  and  tho  patient  after  loaving  homo  often 
rapidly  improves  and  soon  gets  well. 

Thomas  B.  Peacock. 

CATAEHHAL  (koto,  down,  and  (>(<i,l  flow). 
— Pertaining  to  catarrh,  both  in  its  pathological 
and  ic  its  clinical  signification — e.g.,  catarrhal 
products,  catarrhal  pneumonia,  catarrhal  fever, 
catarrhal  attack. 

CATHARTICS  (Kctdalpw,  I  cleanse). — This 
word  is  sometimes  used  as  a  synonym  for 
purgatives ;  but  in  a  more  limited  signification 
it  means  purgatives  of  moderate  activity.  See 
Purgatives. 

CAUSES  of  Disease.  See  Disease,  Causes  of. 

CAUSTICS  (/cal&j,  I  burn). — Definition. — 
Substances  or  measures  which  destroy  organic 
tissues  with  which  they  may  be  brought  in  con- 
tact. 

Enumeration. — The  caustic  substances  in 
most  common  use  are  Potash,  Soda,  and  Lime  ; 
Nitric,  Hydrochloric,  Sulphuric,  and  Glacial 
Acetic  Acids  ;  Red  Oxide,  Acid  Nitrate,  and  Per- 
chloride  of  Mercury;  Carbolic  Acid;  Chromic 
Acid  ;  Chloride  of  Zinc ;  Chloride  of  Antimony  ; 
and  Arsenic.  The  ordinary  caustic  measures  are 
thegalvano-cautery;  the  red-hot  iron  ;  and  moxae. 
See  also  Poisons. 

Uses.  —  Caustics  are  chiefly  employed  to 
destroy  unhealthy,  exuberant,  or  malignant 
growths  ;  to  establish  issues  for  the  purpose  of 
eounter-irritation  (see  Counter-irritation)  ; 
and  to  destroy  poisons  when  introduced  into  the 
body  by  breach  of  the  external  surface. 

T.  Lauder  Brunton. 

CAUTEBETS,  in  the  French  Pyrenees. 
Sulphur  Waters.    See  Mineral  Waters. 

CAVEBNOUS.  —  A  peculiar  quality  of 
sounds  heard  on  auscultation  of  the  lungs,  indica- 
tive of  the  presence  of  a  cavity.  See  Physical 
Examination. 

CAVITY,  Pulmonary. — As  the  result  of 
certain  morbid  processes  which  terminate  in  the 
destruction  of  portions  of  the  pulmonary  tissues, 
abnormal  spaces  or  excavations  are  frequently 
formed  in  the  lungs,  which  are  designated  cavi- 
ties or  vomica.  These  are  usually  associated 
with,  and  are  by  far  most  important  in  that  large 
class  of  cases  which  are  grouped  under  the  term 
Phthisis.  They  may,  however,  originate  under 
other  conditions,  namely,  as  the  result  of  abscess 
or  gangrene  of  the  lung;  of  the  destruction  of 
morbid  growths  or  hydatid  cysts ;  of  dilatation 
of  the  bronchi ;  or  of  destruction  of  tho  pulmo- 
nary tissue  from  without,  in  connection  with 
glandular  diseass,  empysema,  and  other  lesions. 
The  most  recent  observations  on  this  subject  are 
given  in  the  article  Vomica. 

Pulmonary  cavities  present  wide  variations  in 


different  cases  as  regards  their  number,  size, 
shape,  condition  of  their  walls,  amount  and 
nature  of  their  contents,  and  other  particulars. 
Usually  they  begin  to  form  in  the  upper  part  of 
one  lung,  but  subsequently  they  are  produced  in 
other  parts,  frequently  both  lungs  becoming  more 
or  less  involved,  and  any  portion  may  be  exca- 
vated in  the  first  instance.    A  cavity  frequently 
goes  through  certain  stages,  namely,  those  01 
formation  and  extension  ;  of  arrest ;  and  of  heal  - , 
ing  or  contraction,  which  may  terminate  in  ulti- 
mate closure  and  obliteration  of  the  vomica. 
Enlargement  of  cavities  is  effected  either  by 
progressive  implication  of  their  walls,  termi- 
nating in  their  disorganisation  and  removal ;  or 
by  coalescence  of  adjacent  6paces,  the  intervening 
lung-tissue  becoming  destroyed.  During  this  pro- 
cess of  destruction  some  of  the  tissues  often  escape 
more  or  less,  especially  the  vessels,  which  may  not 
uncommonly  be  seen  traversing  the  spaces  or 
running  along  their  walls,  their  channel  being 
obliterated.    When  an  excavation  is  arrested  in 
its  progress,  it  becomes  lined  by  a  smooth  mem- 
brane, and  a  more  or  less  purulent  fluid  is  se- 
creted within  it.  This  cessation  of  active  mischief 
may  not  take  place  until  a  whole  lobe,  or  even 
the  greater  part  of  the  lung,  is  involved,  a  huge 
cavity  being  formed,  which  presents  no  tendency 
to  contract.    In  other  instances  the  progress  of 
destruction  is  stayed,  the  formation  of  purulent 
matter  is  checked  and  finally  ceases,  a  fibroid 
tissue  forms,  and  the  space  undergoes  a  process 
of  contraction  or  cicatrization,  which  may  end  in 
a  complete  cure,  but  more  commonly  merely 
diminishes  the  size  of  the  vomica  more  or  less. 
At  a  post-mortem  examination  in  cases  of  phthisis 
it  is  common  to  find  numerous  cavities  in  the 
various  conditions  and  stages  indicated  above. 
Occasionally  a  vomica  gives  way  into  the  pleura, 
followed  by  pneumothorax  and  its  consequences. 

Clinically,  the  existence  of  cavities  in  the  lungs 
can  only  be  ascertained  positively  by  physical 
examination  of  the  chest,  and  as  a  rule  not  only 
their  presence,  but  their  conditions  may  by  this 
means  be  determined  with  tolerable  accuracy. 
The  physical  signs  vary  considerably  in  different 
cases,  and  are  more  conveniently  described  in 
other  articles.  Sec  Phthisis  ;  Phtsical  Examina- 
tion, and  Vomica.      Frederick  T.  Roberts. 

CELL  (cella,  a  closet  or  store-room). — The 
term  '  cell '  was  for  a  long  time  applied,  in 
anatomy,  to  various  spaces  in  the  body 
large  enough  to  be  recognised  with  the  naked 
eye.  In  the  Anatomic  Genirale  of  Bichat, 
for  instance,  it  was  used  exclusively  for  the  ir- 
regular spaces  in  areolar  tissue  (still  often  called 
cellular  tvsstui).  An  entirely  different  sense 
of  the  word  was  introduced  from  botanical 
science.  The  microscope  had  shown  that  the 
structure  of  plants  was  largely  made  up  of 
hollow  bodies,  called  bladders,  vesicles,  or  cells, 
in  which  various  substances  were  enclosed  op 
stored  up.  Schwann  was  the  first  to  show  the 
similarity  in  structure  of  many  animal  tissues, 
which  were  likewise  made  up  of  minute  parts. 
These  parts  were  assumed  to  be,  as  in  plants, 
hollow  ;  and  in  both  cases,  cells  were  defined 
as  composed  of  a  cell-wall,  cell-contents,  and 
a  smaller  included  mass   called  the  nucleus. 


This  conception  of  a  cell  still  holds  its  ground 
in  the  anatomy  of  plants.  It  did  so  in  animal 
histology  till  about  the  year  1861,  when  Beale, 
Briicke,  aud  Max  Schultze  almost  simultaneously 
showed  that  many  so-called  cells  in  animal 
tissues  did  not  possess  the  typical  structure  of  a 
cell,  but  were  homogeneous  masses  of  a  sub- 
stance resembling  the  bodies  of  many  lower 
animals,  which  substance  Schultze  distinguished 
by  the  name  of  protoplasm.  This  was  first 
shown  to  be  true  of  certain  special  cells,  such  as 
the  corpuscles  of  blood  and  lymph,  but  afterwards 
extended  more  widely,  till  now  it  is  doubtful 
whether  any  minute  elements  in  the  higher 
animals,  with  the  possible  exception  of  the 
fat-cells  when  gorged  with  fat,  and  certain 
peculiar  forms  of  ceil  on  the  mucous  surfaces, 
come  under  the  old  definition  of  a  cell.  When 
the  conception  was  altered,  it  would  probably 
have  been  better  to  have  introduced  a  new 
name.  This,  however,  was  not  done,  and  hence 
the  word  cell  as  now  used  involves  some  incon- 
sistency. 

By  '  cell,'  we  now  understand  a  mass  of  con- 
tractile, colloid,  living  matter  called  protoplasm, 
containing  at  some  period  or  other  a  smaller 
structure  called  the  nucleus.  It  must  remain 
uncertain  whether  the  nucleus  is  or  is  not  essen- 
tial to  the  cell,  till  we  know  more  about  the 
nature  and  function  of  the  former ;  and  these 
points,  in  spite  of  the  very  numerous  researches 
on  the  nucleus  which  have  lately  appeared,  must 
be  regarded  as  still  obscure.  Sometimes  the 
superficial  portion  of  the  cell-body  may  become 
hardened  or  otherwise  altered,  so  as  to  form 
what  is  called  a  '  cell-wall,'  but  this  is  not  to 
be  regarded  as  a  separate  structure.  In  cells 
destined  for  special  purposes  the  protoplasm  be- 
comes modified.    See  Nucleus  in  Appendix. 

Protoplasm,  is  a  nitrogenous,  albuminous, 
colloid  substance,  having  certain  properties 
called  vital,  that  is,  the  power  of  altering  its 
form  under  the  influence  of  stimuli,  or,  apparently, 
spontaneously.  This  power  may  be  lost,  under 
the  influence  of  too  powerful  stimulation  or 
other  causes.  Protoplasm  does  not  appear  to 
exist  in  the  higher  animals  otherwise  than  in 
the  form  of  minute  masses  or  colls,  but  it  would 
be  rash  to  say  that  it  cannot  exist  in  continuous 
masses,  as  in  certain  forms  of  plants. 

Many  of  the  properties  of  cells  are  the  pro- 
perties of  protoplasm.  Those  cells  which  con- 
sist of  unmodified  or  undifferentiated  proto- 
plasm possess  contractility,  the  power  of  pro- 
truding their  substance  in  the  form  of  processes, 
of  undergoing  various  changes  of  form,  and  even 
of  locomotion.  In  these  respects  they  resemble 
very  simple  animals — ammhm,  whose  bodies  are 
composed  of  homogeneous  protoplasmic  sub- 
stance, and  these  movements  are  hence  called 
amoeboid,  or  simply  vital.  Cells  which  possess 
these  properties  may  lose  them,  or  die  from 
excessive  heat,  cold,  removal  from  the  body,  or 
other  injurious  influences.  Hence  the  amoeboid 
movements  are  especially  characteristic  of  re- 
cently formed  or  young  cells.  They  are  seen  in 
the  white  cells  of  the  blood,  lymph-corpuscles, 
the  round  or  unfixed  colls  of  connective  tissue, 
the  young  cells  which  appear  in  inflamed  parts, 
fresh  pus-cells,  and  occasionally  in  the  young 
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colls  of  new  growths,  but  are  absent  as  a  rule 
in  cells  highly  differentiated  and  serving  some 
special  purpose,  such  as  nerve-cells,  secreting 
cells,  and  the  fixed  cells  of  connective  tissue. 
Amoeboid  cells  are  sometimes  found  in  tissues  to 
the  fixed  elements  of  which  they  have  no  relation, 
and  are  then  to  be  regarded  as  emigrant  or  mi- 
gratory cells.  They  are  very  important  in  some 
pathological  processes. 

Cell-proliferation. — Cells  increase  in  number 
by  fission,  and  perhaps,  as  some  think,  by  gem- 
mation and  by  endogenous  development.  These 
processes  collectively  are  called  cell-prolifera- 
tion, which  is  doubtless  the  source  of  many  of 
the  new  cells  found  in  pathological  states.  All 
cells  are  not  equally  capable  of  proliferation, 
which  is  chiefly  seen  in  amoeboid  cells,  and  in  all 
the  elements  of  connective  tissue.  This  tissue 
was  regarded  by  Virchow  as  the  germinal  tissue, 
from  which  all  others  originate,  but  the  balance 
of  opinion  is  now  in  favour  of  a  different  view, 
namely,  that  each  kind  of  tissue,  by  prolifera- 
tion, prodiices  only  tissue  of  the  same  kind.  Ke- 
cent  researches  show  that  cell-division  takes  place 
in  two  distinct  modes,  the  direct  and  the  indirect. 
See  Nucleus.  The  mode  of  proliferation  in  epi- 
thelial cells  is  still  imperfectly  understood.  It 
was  formerly  held  by  Schwann  and  others,  that 
cells  originated  spontaneously  in  a  homogeneous 
blastema ;  but  proof  is  quite  wanting  of  this- 
mode  of  origin,  and  it  is  in  accordance  with  all 
experience  to  believe  that  new  cells  are  always 
the  descendants  of  pre-existing  cells — a  con- 
clusion summarised  by  Virchow  in  the  words 
omnis  cellula  e  cellulA.  It  does  not  follow  that 
new  cells  are  always  descended  from  the  cells  of 
the  tissues  in  which  they  are  found,  since  they 
may  have  emigrated  from  the  blood-vessels. 

Shape  of  cells. — Amoeboid  cells  have,  strictly 
speaking,  no  fixed  shape  ;  but  in  a  state  of  rest, 
and  when  dead,  they  are  nearly  spherical.  Some 
cells  of  similar  protoplasmic  composition  are 
very  irregular  in  shape,  and  contain  many  nuclei, 
namely,  myeloid  or  giant-cells.  Other  cells  have 
various  shapes,  of  which  the  commonest  is  an 
elongated  form,  with  a  process  at  each  extremity, 
as  in  fibre-cells ;  some,  as  nerve-cells  or  fixed 
connective-tissue  cells,  are  stellate,  with  several 
processes.  Some  cells  in  certain  new  growths, 
especially  tubercle,  also  called  giant-cells,  have 
extremely  complicated  processes. 

Wasting  and  Degeneration  of  cells. — The  ac- 
tual duration  of  life  in  cells  is  not  in  all  cases  pre- 
cisely known  ;  but  in  the  blood  and  in  large  collec- 
tions of  amoeboid  cells  we  always  find  some  with 
signs  of  decay  and  death,  so  that  their  life  is 
probably  measured  by  days.  Epithelial  and 
secreting  cells  have  also  a  limited  duration, 
while  fixed  cells  of  connective  tissue  and  nerve 
cells  are  probably  more  permanent.  Cells  are 
also  subject  to  the  degenerations  which  affect 
tissues  generally,  especially  the  fatty,  mu- 
cous, and  colloid.  The  obvious  pathological 
changes  in  organs  are  often  due  to  the  minute 
changes  in  the  cells.  Newly-formed  cells 
are  more  subject  to  degeneration  and  decay 
than  the  original  elements;  and  this  is  espe- 
cially true  of  cells  produced  in  inflammation. 
Some  pathological  processes  consist  essentially 
in   the  rapid  production,  followed  by  rapid 
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degeneration,  of  new  cells,  for  example,  scrofu- 
lous inflammation. 

Cellular  Pathology. — This  name  is  given  to 
the  system  which  oxplains  morbid  processes 
by  reference  to  the  independent  life  of  cells, 
their  active  properties,  their  proliferation,  and 
their  degenerations,  while  it  attaches  less  im- 
portance to  derangements  of  the  circulation,  or  to 
alterations  in  the  composition  of  the  blood.  Its 
foundations  were  laid  by  Remak  and  Good,<ir, 
but  it  was  first  reduced  to  a  comprehensive 
system  by  Virchow,  not  only  in  his  work  thus 
numod,  but  in  memoirs  published  before  and 
since.  The  cellular  pathology  explains  many 
facts  which  wore  before  obscure,  and  the  impor- 
tant steps  thus  made  are  not  likely  to  be 
retraced ;  but  in  several  points  modification  of 
Virchow's  views  has  become  necessary.  As  to 
the  origin  of  new-growths,  it  is  not  now  held 
that  all  arise  or  can  arise  from  the  connective 
tissue;  and  in  inflammation  it  is  agreed  that  the 
changes  of  the  tissues,  however  well-established, 
are  only  of  subordinate  importance,  as  compared 
with  those  depending  upon  the  circulation. 

J.  F.  Payne. 

CELLULITIS. — Definition. — Cellulitis  is 
the  term  applied  to  inflammation  of  the  cellular 
or  loose  connective  tissue,  whether  the  subcuta- 
neous areolar  tissue,  or  that  interposed  between 
muscles  and  viscera,  or  surrounding  various 
organs. 

The  areolar  connective  tissue  is  so  universally 
distributed  throughout  the  body  that  it  is  neces- 
sarily concerned  in  most  inflammations — no 
matter  of  what  structure — and  in  it,  in  fact,  the 
chief  changes  generally  take  place. 

To  consider  completely  the  pathology  of  in- 
flamed connective  tissue  would  be  more  or  less 
to  review  the  whole  series  of  the  acute  diseases. 
We  must  limit  our  consideration  to  cases  in 
which  the  cellular  tissue  is  the  chief  or  only 
tissue  involved,  or  where  changes  in  other  parts 
are  secondary  to  those  primarily  affecting  the 
cellular  tissue. 

Beneath  the  skin,  over  the  whole  surface  of 
the  body,  lies  a  layer  of  this  tissue,  containing 
within  its  meshes  more  or  less  adipose  matter. 
It  will  be  convenient  to  consider  the  changes 
which  occur  in  it  when  inflamed,  as  they  are  iden- 
tical with  those  in  cellular  tissue  elsewhere. 

Inflammation  of  the  subcutaneous  cellular 
tissue  may  be  diffuse  or  circumscribed.  The 
former  is  nearly  always  acute  in  type,  and  the 
latter  often,  but  not  invariably  so.  A  chronic 
form  of  cellulitis  causing  thickenings  is  observed 
in  various  regions,  or  it  may  be  a  sequel  to  the 
acute  disoase. 

1.  Circumscribed  Cellulitis. — ^Etiology. — 
Any  injury  to  a  part,  whether  of  the  nature  of  a 
wound  or  contusion  ;  an  impacted  foreign  body  ; 
or  a  fragment  of  bone,  may  cause  cellulitis.  Pyae- 
mia or  septicaemia,  any  decomposing  secretion  in 
a  wound,  altered  blood,  or  infiltrated  urine  are 
prone  to  produce  marked  inflammatory  changes 
in  the  connective  tissue  in  different  parts  of  the 
body.  The  poison  introduced  in  a  dissection- 
or  j)osl-mortem  wound  often  occasions  an 
acute  cellular  inflammation.  Frostbite,  burns, 
inflammation  of  muscles,  arteries,  veins,  or  peri- 


osteum may  produce  inflammation  of  the  adjacent 
cellular  tissue :  thus,  inflammation  of  the  kidney 
may  cause  perinephritis ;  inflammation  of  the 
uterus  may  lead  to  pelvic  cellulitis;  or  some 
mischief  in  the  greater  bowel  or  rectum  may 
produce  inflammation  and  abscess  in  the  loose 
cellular  tissue  around  them  (PeritypJUitu) ;  the 
poison  also  of  scarlatina  causes  cellulitis  of  the 
submucous  areolar  tissue  of  the  throat;  and 
Angina  Ludovici  is  the  name  given  to  the 
cellulitis  of  the  floor  of  the  mouth  and  neck 
which  is  often  associated  with  pya-mic  symptoms. 
A  sympathetic  bubo  is  an  irritated  lymphatic 
gland  causing  inflammation  of  the  cellular  tissue 
around  it. 

Pathology. — Pathologically,  connective  tissue 
is  of  the  greatest  importance  in  the  organism, 
being  the  most  frequent  seat  of  inflammatory  and 
other  changes.  Areolar  tissue  mainly  consists 
of  loosely  interlaced  bundles  of  fibrous  tissue, 
with  flattened  connective-tissue  corpuscles  ad- 
herent to  them,  and  leucocytes,  or  amoeboid 
corpuscles,  in  the  intervals.  The  exact  role  played 
in  inflammation  by  the  cellular  elements  is  not 
quite  settled.  Under  ordinary  circumstances  the 
leucocytes  doubtless  proliferate,  and  the  fixed 
corpuscles  probably  do  so  also.  Even  under  the 
influence  of  a  slight  irritation  the  flattened 
corpuscles  in  a  few  hours  become  globular,  and 
present  many  nuclei  in  their  interior — changes 
certainly  pointing  towards  proliferation  ;  while 
the  very  rapid  increase  of  cells  which  takes  place 
points  to  their  derivation  from  cells  pre-existing 
in  the  part,  although  the  immigration  of  leuco- 
cytes from  the  blood  into  the  inflamed  part  adds 
considerably  to  their  numbers.  Whether  the 
perversion  of  nutrition  which  forms  the  start- 
ing point  of  the  disease  first  induces  a  local 
cell-proliferation,  or  an  immigration  of  leuco- 
cytes, or  what  proportion  these  two  processes 
bear  to  each  other,  is  difficult  to  determine. 

The  disease  consists  essentially  in  a  very  active 
cell-proliferation  and  increase.  Whether  the  cel- 
lulitis be  circumscribed  or  diffuse,  similar  changes 
occur;  the  difference  between  them  being  that  in 
the  former  there  is  formed  a  limiting  zone  of 
vascular  tissue  resembling  granulation-material, 
which  is  absent  when  the  inflammation  is  diffuse. 
There  are  otherwise  no  anatomical  differences. 
When  cellular  tissue  inflames,  the  part  swells 
from  the  serofibrinous  exudation  poured  out  from 
the  distended  capillaries ;  its  meshes  are  filled 
with  young  round  cells,  partly  by  proliferation  of 
the  connective-tissue  corpuscles,  in  part  by  the 
accumulation  of  wandering  leucocytes ;  the  cir- 
culation is  interfered  with  by  the  pressure  of 
the  effusion,  complete  stasis  sometimes  taking 
place.  While  the  cell-increase  is  proceeding, 
the  fibrillar  intercellular  substance  gradually 
disappears,  in  part  by  necrosis,  and  in  part  by 
becoming  liquefied  ;  and  the  tissue  is  finally 
transformed  into  pus.  When  this  has  happened 
the  deeper  layers  of  the  skin  disintegrate;  it 
becomes  undermined  and  gradually  thinner; 
necrosis  in  one  or  more  places  follows  ;  and  the 
pus  mingled  with  shreds  of  dead  cellular  tissue 
escapes,  the  latter  resembling  nothing  so  much 
as  soaked  washleathor.  The  pus,  at  fir6t  tliin 
and  sorous,  subsequently  becomes  laudable. 
There  is  always  a  great  tendency  to  suppo- 
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ration,  the  vitality  of  areolar  tissue  being  very 
low ;  but  resolution  sometimes  takes  place  with- 
out formation  of  pus.  The  cells  then  develop 
into  fibrous  material  and  the  ordinary  pheno- 
mena of  a  cicatrix  result.  The  consequences  of 
cicatrisation  differ  greatly,  according  to  the  tissue 
or  organ  involved  and  the  extent  of  the  disease; 
but  essentially  they  are  similar  everywhere.  A 
gradual  contraction  sots  in.  In  external  parts 
we  can  observe  atrophic  changes  taking  place, 
followed  sometimes  by  deformity  or  loss  of 
function,  while  in  the  viscera  the  condition  is 
known  as  cirrhosis.  The  special  tissue  of  an 
organ  or  of  a  muscle  cannot  be  reproduced  ;  it  is 
replaced  after  an  injury  by  connective-tissue 
cicatrix.  In  such  tissues  as  bone,  tendon,  and 
nerve,  however,  the  cicatrix  will  be  converted 
into  the  normal  tissue  of  the  part. 

Symptoms. — The  amount  of  fever  varies  with 
the  extent  of  the  disease  and  the  nature  of  the 
cause ;  when  the  cellulitis  is  quite  limited  there 
may  be  little  or  none,  but  deep-seated  or  ex- 
tensive cellulitis  produces  considerable  constitu- 
tional disturbance.  Painful  swelling  of  the 
inflamed  part  will  first  be  observed;  the  skin 
soon  becomes  tense,  red,  and  cedematous,  al- 
though at  the  outset  it  is  sometimes  paler  than 
normal.  The  redness  is  gradually  lost  towards 
the  periphery  of  the  swelling,  and  is  darker,  or 
of  a  bluish-red  tint  in  the  centre,  from  the  ob- 
struction to  the  exit  of  blood;  the  swelling  is 
doughy,  inelastic  to  the  touch,  and  pits  on 
pressure.  The  inflamed  region  feels  hard,  the 
induration  ceasing  by  no  well-defined  border.  If 
resolution  occur  all  these  symptoms  subside.  A 
greater  or  less  amount  of  thickening  of  the  tissue 
may,  however,  persist— often  for  a  lengthened 
period — the  parts  gradually  returning  to  their 
normal  state.  Suppuration  is,  however,  the  rule ; 
and  when  it  occurs  the  pain  and  tension  dimi- 
nish, fluctuation  is  felt, — obscure  at  first, — the 
pus  by  degrees  approaching  the  surface,  and 
escaping  spontaneously,  or  by  an  artificial  outlet 
which  may  be  provided.  When  the  inflamma- 
tion is  more  deeply  placed,  especially  when  be- 
neath strong  fasciae,  there  will  at  first  be  no 
perceptible  redness  or  swelling  of  the  skin,  or 
only  a  slight  pinkish  hue,  with  some  oedema,  to 
indicate  the  changes  taking  place  beneath  ;  and 
fluctuation  may  be  difficult  or  impossible  to  make 
out  long  after  pus  has  formed ;  but  the  pain 
and  fever  are  more  considerable.  This  variety  of 
the  disease  may  also  terminate  in  resolution — 
especially  when  early  and  appropriate  treatment 
has  been  adopted ;  or  in  suppuration.  It  may 
also  become  chronic,  or  relapses  may  take  place 
after  temporary  amendment.  If  the  cause  of 
irritation  be  a  slight  one,  but  repeatedly  re- 
newed, permanent  thickenings  or  atrophic  changes 
in  the  tissue  may  result;  or  the  circumscribed 
may  be  converted  into  diffuse  cellulitis.  A  very 
intense  irritant  sometimes  induces  gangrene. 
The  same  thing  may  happen  if  a  previously 
diseased  tissue  be  attacked,  as  an  anasarcous 
limb;  or  prossure,  associated  with  the  cel- 
lulitis preceding  bed-sores,  may  be  sufficient  to 
causo  it. 

2.  Diffuse  Cellulitis.  Synon.  :  Diffuso  phleg- 
mon ;  Pseudo-erysipelas  ;  Diphtheria  of  the  cellu- 
lar tissue.    This  is  a  severe  disease  attended  by 


general  symptoms  of  a  marked  character,  fre- 
quently associated  with  septicaemia,  of  which  it 
may  be  both  a  cause  and  an  effect. 

^Etiology. — The  most  frequent  cause  of  diffuse 
cellulitis  perhaps  is  some  form  of  soptic  poisoning. 
In  the  extremities  the  disease  may  originate 
from  some  trifling  cause,  especially  in  those 
whose  constitution  is  impaired  by  age,  privation, 
or  excess ;  in  the  hand  and  forearm  of  such 
persons  it  is  especially  common  after  wounds  on 
the  finger  or  an  insignificant  whitlow.  In  con- 
valescence from  acute  febrile  diseases,  espe- 
cially typhus  or  typhoid,  a  local  phlegmon  is 
sometimes  transformed  into  a  diffuse  cellulitis. 

Symptoms. — The  local  symptoms  of  diffuse  cel- 
lulitis resemble  those  of  the  circumscribed  form, 
but  are  more  intense,  and  accompanied  by  severe 
constitutional  disturbance. 

A  sudden  chill  with  elevation  of  temperature 
often  ushers  in  the  attack  ;  the  rigor  may  recur  at 
intervals,  but  sweating  is  unusual,  and  vomiting 
infrequent.  In  the  affected  region  the  patient 
experiences  a  sense  of  weight  and  great  disten- 
sion, with  severe  dragging  pain.  When  the 
inflammation  is  deep-seated  the  redness  of  the 
skin  may  not  be  well  marked,  even  after  a  con- 
siderable extent  of  the  cellular  tissue  has 
sloughed.  This  character  is  a  very  dangerous  one, 
because  it  leads  to  the  nature  of  the  affection  being 
for  a  time  overlooked  and  efficient  aid  postponed. 
When  the  skin  participates,  the  redness  is  darker 
in  hue,  less  sharply  defined,  and  less  easily  dis- 
persed by  the  pressure  of  the  finger  than  in  the 
cutaneous  inflammation  of  erysipelas,  while  it 
soon  becomes  cedematous.  The  affected  part 
feels  brawny,  hard,  and  swollen  throughout,  and 
extremely  tender  and  painful ;  sleep  is  impos- 
sible;  any  movement  causes  great  suffering;  the 
fever  is  often  very  high  ;  the  secretions  are  dimi- 
nished ;  and  the  appetite  is  lost.  Sweating  and 
rigor  presently  announce  the  formation  of  matter ; 
the  swelling  becomes  less  prominent  and  more 
soft ;  the  skin  is  mottled,  thin,  and  yielding  in 
places ;  and  the  fever  and  pain  subside.  Convales- 
cence may  take  place  on  the  evacuation  of  the  pus ; 
or  the  rigor  may  be  renewed,  the  fever  reappear 
or  continue,  and  the  patient  sink  with  symptoms 
of  blood-poisoning.  The  more  deeply  the  in- 
flammation extends  the  more  tedious  is  recovery, 
and  the  more  liable  is  the  patient  to  relapse ;  or 
the  muscles,  tendons,  and  adjacent  joints  may 
become  involved  in  the  suppuration  ;  or  perfora- 
tion of  a  dangerous  character  of  neighbouring 
cavities  or  organs  may  take  place.  Suppuration 
consequent  upon  diffuse  cellular  inflammation 
will  sometimes  extend  up  the  fore-arm  to  the 
elbow,  undermine  the  skin,  dissect  the  muscles, 
open  into  the  finger-  and  wrist-joints,  causo 
necrosis  of  tendons,  and  terminate  in  the  loss  of 
the  limb  by  amputation,  or  perhaps  in  loss  of  life 
from  septic  poisoning  ;  should  recovery  ensue, 
the  limb  is  permanently  crippled  from  the  mat- 
ting together  of  muscles  and  tendons,  the  immo- 
bilization of  the  joints,  and  the  adhesions  that 
take  place  between  tissues  which  should  freely 
glide  over  one  another.  Suppuration  is  the  rule, 
but  under  favourable  circumstances  and  with 
early  and  suitable  treatment  it  may  occasionally 
be  prevented.  Usually  pus  has  already  formed 
when  the  case  comes  under  observation,  and 
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tho  surgeon  has  only  to  use  his  bistoury  to  limit 
the  spread  of  the  disease. 

Tho  irregular  cavities  and  sinuses  loft  after 
the  evacuation  of  the  (load  tissue  often  suppurate 
for  a  long  time,  and  may  thus  induce  amyloid  de- 
generation of  tho  viscera.  The  thromboses  which 
form  of  necessity  in  the  smaller  veins  implicated 
in  tho  inflamed  area  may  break  down  and  load  to 
septic  embolism  and  pyaemia.  Tho  risk  of  this 
complication  is  a  serious  and  over-presout  one  in 
these  cases. 

Diagnosis. — Cellulitis  has  chiofly  to  be  diag- 
nosed from  erysipelas.  Erysipelas  may  involve 
the  subcutaneous  tissues,  and  cause  inflammation 
and  suppuration  of  the  connective  tissue,  but  it 
always  begins  in  the  skin,  which  is  more  exten- 
sively affected.  Inflammation  of  the  cellular 
tissue  begins  beneath  the  skin,  where  the  swell- 
ing and  effusion  first  take  place,  the  skin  becom- 
ing involved  later  and  usually  to  a  less  extent, 
while  it  may  remain,  at  least  for  some  time, 
almost  entirely  free :  the  redness,  too,  is  less 
bright,  and  more  diffused,  not  presenting  the 
distinct  margins  of  erysipelas,  but  fading  into 
the  surrounding  parts. 

In  the  later  stages  the  two  diseases  are 
scarcely  distinguishable.  At  first  it  may  be 
difficult  to  decide  whether  the  case  is  one  of 
inflammation  of  the  subcutaneous  cellular  tissue, 
of  the  perimuscular  areolar  tissue,  or  of  that  con- 
nected with  the  periosteum,  or  around  a  vein. 
The  greater  the  general  swelling  of  the  limb,  the 
more  considerable  the  fever  and  the  pain,  and  the 
less  the  redness  of  the  skin,  the  more  probable 
is  it  that  the  inflammation  affects  deeply  seated 
structures. 

Prognosis. — The  prognosis  depends  on  the 
extent  of  the  disease  and  the  constitution  of  the 
patient. 

Treatment. — The  local  cause  should  be  re- 
moved, so  far  as  may  be  practicable.  If  the 
wound  be  in  a  foul  condition  it  should  be 
rendered  aseptic.  Absolute  rest  to  tho  inflamed 
part  is  of  great  importance.  So  long  as  sup- 
puration has  not  occurred,  resolution  is  pos- 
sible. Methodical  pressure,  once  advocated, 
cannot  usually  be  tolerated.  Blistering  is  not 
employed  in  the  acute  form,  but  may  be  useful 
in  removing  more  chronic  changes.  Cold  applica- 
tions and  ice  abate  pain  and  inflammation,  and 
limit  the  disease,  even  if  they  do  not  prevent 
suppuration.  In  the  more  advanced  stages,  es- 
pecially when  they  tend  to  become  chronic,  they 
are  useless  or  even  dangerous,  from  their  liability 
to  cause  gangrene  in  debilitated  subjects.  Local 
blood-letting  does  not  prevent  suppuration,  and 
is  usually  contra-indicated  by  the  weak  state  of 
the  patient.  When  pus  forms,  or  its  presence 
is  suspected,  a  sufficiently  free  outlet  should  be 
provided  for  it  as  soon  as  possible.  Nothing  so 
effectually  checks  the  further  spread  of  the 
disease.  The  incision  should  be  made  at  the 
most  prominent  point.  It  is  better  to  make  a 
number  of  small  incisions,  from  half  an  inch 
to  an  inch  in  length,  than  one  long  one,  which 
is  apt  to  be  followed  by  dangerous  bleeding, 
and  does  not  relieve  the  strangulated  tissues 
bo  efficiently.  When  suppuration  is  only  sus- 
pected, incisions  should  nevertheless  be  practised 
without  delay,  without  waitinp  for  fluctuation. 


Pas  and  shreds  of  dead  cellular  tissue  should 
be  frequently  washed  out  of  the  wound  with 
an  irrigator.  No  force  should  be  used  to  remove 
portions  of  dead  tissue :  any  dragging  tends  to 
rupture  the  small  blood-vessels,  and  to  destroy 
the  remaining  connexions  of  the  skin  with  the 
dooper  structures.  Antiseptic  precautions  must 
be  zealously  carried  out. 

When  a  joint  becomes  involved,  or  when  the 
patient  is  thoroughly  exhausted  by  the  quantity 
of  discharge,  and  the  tissues  spoiled,  amputation 
is  often  necessary.  Excision  may  be  practised 
if  the  condition  of  the  soft  parts  admits  of  it. 

Tho  general  treatment  consists  in  giving 
nourishing  food  and  stimulants,  combined  with 
opiates  to  relieve  pain,  and  iron,  quinine,  and  other 
tonic  medicines.         William  MacCormac. 

CEPHALALGIA  (KtipaKv,  the  head,  and 
&\yus,  pain). — Pain  in  the  head.  See  Headache. 

CEPHALHEMATOMA  (K«pa\v, the  head; 
atfia,  blood  ;  and  6/J-hs,  like). — Definition. — 
An  effusion  of  blood  occurring  in  newly-born 
infants,  forming  a  tumour  upon  the  head;  situ- 
ated beneath  the  pericranium,  upon  the  surface 
of  the  skull;  or  more  rarely  beneath  the  skull, 
between  it  and  the  dura  mater. 

Description. — This  disease  is  of  very  rare 
occurrence,  and  must  not  be  confounded  with 
the  caput  succedancum,  which  is  an  effusion  of 
serum  external  to  the  pericranium,  and  is  of  com- 
mon occurrence.  The  blood  is  generally  extra- 
vasated  immediately  beneath  the  pericranium,, 
over  oue  of  the  parietal  bones,  most  frequentl)- 
the  right,  but  it  may  occur  over  the  frontal  01 
occipital.  Combined  with  this,  or  arising  inde- 
pendently, but  of  extreme  rarity,  may  be  an 
effusion  beneath  the  cranium.  The  origin  of 
cephalhaematoma  has  been  attributed  to  a 
variety  of  causes,  but  is  most  probably  due  to 
the  constriction  of  the  margin  of  the  os  uteri 
during  labour.  It  is  generally  observed  some 
hours  or  a  day  after  birth,  as  a  circumscribed 
swelliug,  slightly  tense  and  fluctuating :  and  its 
peculiarity  consists  in  a  bony  circle  surrounding 
and  limiting  it. 

Diagnosis.  —These  tumours  have  been  mis- 
taken for  hernia  cerebri,  but  their  situation  over 
the  bone  away  from  the  fontanelles,  the  absence 
of  pulsation,  and  the  existence  of  fluctuation  in 
cephalhematoma  should  prevent  confusion. 

Prognosis. — Generally  the  blood  becomes  ab- 
sorbed, but  occasionally  suppuratiou  occurs,  or 
the  bone  may  become  necrosed ;  if  beneath  the 
skull,  serious  consequences,  including  idiocy,  may 
ensue. 

Treatment. — As  a  rule,  cephalhaematoma  is 
not  to  be  iuterfered  with.  If  suppuration  take 
place  the  pus  must  be  evacuated. 

Clement  Godson. 

CEBATITIS.    Sec  Keratitis. 

CEREBELLUM,  Lesions  of.— The  cere- 
bellum is  liable  to  the  same  diseases  as  the 
brain  and  nerve-centres  generally,  such  as  hae- 
morrhage, abscess,  various  forms  of  degenera- 
tion, tumours,  &C.  The  nature  of  the  patholo- 
gical condition  is  to  be  determined  by  the 
symptoms  peculiar  to  each,  so  far  as  this  is  pos- 
sible. Its  locality  in  the  cerebellum  is  to  be 
diagnosticated,  first,  by  certain  Symptoms  which 
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are  due  to  the  cerebellar  lesion  as  such,  which 
may  be  termed  thedirect  symptoms ;  and,  secondly, 
by  those  symptoms  which  depend  more  on  the 
influence  exerted  by  the  lesion  on  neighbouring 
or  subjacent  centres  and  structures.  These 
'  latter  may  be  termed  the  indirect  symptoms. 

It  is  by  no  means  easy  to  separate  these 
symptoms  from  each  other,  and  to  say  how  much 
is  due  to  interference  with  the  functions  of  the 
cerebellum,  and  how  much  to  interference  with 
the  functions  of  other  parts.  There  are  few 
diseases  which  have  a  purely  local  organic  or 
functional  limitation.  Hence,  in  order  to  arrive 
at  the  symptoms  peculiar  to  cerebellar  lesions, 
it  is  necessary  to  exclude  all  pathological  affec- 
tions which  in  their  very  nature  affect  the  whole 
of  the  intracranial  centres,  e.g.  tumours,  menin- 
gitis, &c.  The  most  satisfactory  conclusions 
from  a  pathological  point  of  view  are  to  be 
drawn  from  cases  of  atrophy  or  degeneration  of 
the  cerebellum,  and,  from  a  physiological  point 
of  view,  from  the  results  of  experimental  lesions 
of  this  organ  in  the  lower  animals. 

The  evidence  from  these  two  sources  is  mu- 
tually supporting. 

Direct  Symptoms. — The  characteristic  symp- 
toms of  cerebellar  disease  are  disorders  of 
equilibrium,  shown,  on  attempts  at  locomotion, 
in  a  reeling  or  staggering  gait  (titubation),  and 
a  continual  tendency  to  stumble  or  fall  over  the 
most  trifling  obstacle,  or  on  hurried  movements. 

These  symptoms  may  be  confounded  with 
locomotor  ataxy,  but  careful  observation  will 
show  that  in  cerebellar  disorders  there  is  no 
true  ataxy  of  co-ordination.  The  movements  are 
quite  co-ordinated  with  each  other,  and  are  such 
as  would  instinctively  be  made  to  prevent  fall- 
ing, or  to  preserve  the  equilibrium ;  and  have 
none  of  the  precipitate,  irregular,  and  sprawling 
character  seen  in  ataxy.  They  are  not  specially 
intensified  on  closure  of  the  eyes,  which  is  such 
a  marked  feature  in  ataxy.  Nor  are  they  accom- 
panied by  any  of  the  sensory  affections  of  ataxy, 
whether  in  the  form  of  pains  or  anaesthesia. 

There  is  no  true  motor  paralysis  in  cere- 
bellar disease  as  such,  and  the  various  volitional 
movements  of  the  limbs  can  be  carried  out  per- 
fectly well  in  the  recumbent  posture.  Sensation, 
general  and  special,  is  not  directly  affected  in 
cerebellar  disease.  Nystagmus  and  strabis- 
mus have  been  observed,  more  particularly  in 
connection  with  lesion  of  the  cerebellar  peduncles. 
Defects  of  articulation  have  been  noticed,  but  it 
is  very  doubtful  whether  they  should  be  regarded 
as  direct  symptoms. 

It  is  to  be  noticed  that  in  some  cases  of 
slowly  progressive  degeneration  of  the  cere- 
bellum, the  disorders  of  equilibrium  are  not 
observed  to  any  marked  extent,  an  occurrence  to 
be  accounted  for  in  all  probability  by  compen- 
satory action  on  the  part  of  other  centres. 

Indirect  Symptoms. — Pain  in  the  head,  more 
particularly  at  the  back,  though  not  constantly 
situated  there,  is  frequently  associated  with 
organic  disease  of  the  cerebellum. 

Vomiting  is  also  very  frequently  observed, 
perhaps  more  constantly  than  in  connection  with 
diseases  of  other  parts  of  the  brain.  There  is, 
however,  no  reason  to  regard  this  as  due  to 
cerebellar  disease  as  such.    It  is  probably  due 
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I  to  indirect  effects  on  the  medulla.    As  a  general 
rule,  diseases  tending  to  encroach  on  the  space 
of  theposterior  fossa  or  to  increase  the  pressure 
on  this  region,  have  a  similar  effect. 

Hemiplegia  is  not  uncommon  in  connection 
with  cerebellar  disease,  and  more  particularly 
in  cases  of  tumour  or  haemorrhage  into  the 
lateral  lobe  of  the  cerebellum.  The  hemiplegia 
is  on  the  side  opposite  the  lesion.  This  does 
not  prove  that  the  hemiplegia  is  due  to  the 
destruction  of  the  cerebellar  lobe,  or  that  the 
cerebellar  lobes  have  cross  relations  with  the 
limbs.  Experimental  physiology  and  anato- 
mical investigations  tend  to  show  that  the  cere- 
bellar lobes  are  functionally  related  to  the 
motor  tracts  on  the  same  side.  This  is  also 
borne  out  by  the  fact  that  atrophy  of  the  lateral 
lobe  of  the  cerebellum  follows  disease  and  de- 
generation of  the  opposite  cerebral  hemisphere. 
The  hemiplegia  from  cerebellar  disease  is, 
therefore,  in  all  probability,  due  to  compression 
or  some  affection  of  the  subjacent  motor  tracts, 
which  decussate  at  the  pyramids.  The  fact  that 
it  occurs  chiefly  when  the  disease  is  limited  to 
the  lateral  lobe  is  what  might  be  expected  on 
anatomical  grounds. 

Affections  of  sensation,  common  and  special, 
have  been  observed  in  cases  of  cerebellar  dis- 
ease. Diminution  of  tactile  sensation  on  the 
opposite  side  of  the  body,  when  the  disease  is 
situated  in  the  lateral  lobe,  is  to  be  accounted 
for  in  the  same  way  as  the  motor  paralysis.  As 
regards  the  special  senses,  affections  of  sight 
have  been  most  frequently  noted.  Sight  is  cer- 
tainly not  abolished  by  destruction  of  the  cere- 
bellum in  the  lower  animals,  and  when  blindness 
occurs  in  man  in  connection  with  diseases  of 
this  organ,  it  is  either  due  to  implication  of 
the  corpora  quadrigemina,  functionally  or  or- 
ganically, or  to  secondary  degeneration  in  the 
optic  tracts,  as  the  result  of  increased  intracranial 
pressure  or  descending  optic  neuritis. 

A  special  feature  of  tumours  of  the  cerebellum, 
more  especially  of  the  middle  lobe,  is  a  tonic 
rigidity  of  the  muscles  of  the  back  of  the  neck, 
with  retraction  of  the  head,  associated  frequently 
with  flexion  of  the  forearms  and  extension  of  the 
lower  extremities  and  pointing  of  the  toes.  In 
these  cases  also,  psychical  affections,  more  par- 
ticularly mental  hebetude  or  stupor,  occur  as 
the  result  of  secondary  dropsy  of  the  ventricles, 
caused  by  pressure  on  the  veins  of  Galen.  The 
symptoms  then  become  those  of  hydrocephalus. 

Haemorrhage  into  the  middle  lobe  of  the  cere- 
bellum, in  addition  to  the  ordinary  symptoms  of 
apoplexy,  has  been  frequently  found  to  cause 
vascular  excitement  of  the  genital  organs — in 
the  male  marked  priapism.  This  symptom,  of 
which  several  cases  were  first  reported'by  Serres, 
led  this  observer  to  modify  the  view  of  Gall 
that  the  cerebellum,  as  a  whole,  was  related  to 
the  sexual  instinct,  and  to  regard  the  middle 
lobe  only  as  having  any  such  function.  The 
facts,  however,  are  susceptible  of  a  totally 
different  interpretation,  and  one  more  in  har- 
mony with  other  data  of  physiology  and  pa- 
thology. It  has  been  found  experimentally  by 
Sogalas  and  by  Eckhard  that  irritation  of  tho 
posterior  surface  of  the  medulla  and  pons  gives 
rise  to  vascular  excitement  of  the  generative 
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organs,  and  hence  the  symptoms  in  cases  of 
lnemorrhige  into  the  middle  lobe  are  to  be 
ascribed  to  irritation  of  this  region.  This  fact 
also  explains  the  absonce  of  the  symptoms  when 
the  hemorrhage  occurs  into  the  lateral  lobes. 
There  is  absolutely  no  evidence  of  the  slight- 
est value  in  support  of  Gall's  hypothesis.  The 
facts  of  clinical  medicine  go  a  considerable  way 
in  diametrical  opposition  to  it,  if  they  are  not 
themselves  sufficient  entirely  to  overthrow  it. 

Cerebellar  Peduncles.  —  Eespecting  the 
effects  of  disease  of  the  rcstiform  tracts  or  in- 
ferior cerebellar  peduncles  we  have  no  definite 
knowledge. 

Cases,  however,  are  on  record  in  which  lesions 
have  been  found  involving  principally  either 
the  superior  or  middle  cerebellar  peduncles. 
The  symptoms,  in  the  main,  agree  with  those 
observed  by  Magendie  on  section  of  the  middle 
peduncle  in  the  lower  animals.  The  chief  effect 
of  this  lesion  was  to  cause  an  irresistible  ten- 
dency to  roll  over  towards  the  side  of  lesion. 
Together  with  this  rotatory  disturbance  of  the 
equilibrium,  a  peculiar  distortion  of  the  optic 
axes  was  observed,  the  eye  on  the  side  of  lesion 
being  directed  downwards  and  inwards,  the 
other  looking  upwards  and  outwards. 

In  a  case  described  by  Cursehmann  (Deutsch. 
Archiv  f.  Klin.  Med.  xii.  356),  along  with 
appearances  of  basilar  meningitis,  which  some- 
what complicate  the  case,  there  was  found  a 
focus  of  softening,  surrounded  by  capillary 
haemorrhages  in  the  right  superior  cerebellar 
peduncle.  The  symptoms  observed  in  this  case 
were  a  rotatory  distortion  to  the  right  side,  to 
which  position  the  patient  invariably  returned 
when  resistance  to  this  movement  was  with- 
drawn. There  was  no  motor  paralysis,  nor  was 
there  any  distortion  of  the  optic  axes. 

A  case  has  been  put  on  record  by  Nbnat 
{Comptes  Rendus,  181)  of  apoplectic  extrava- 
sation into  the  right  middle  peduncle  of  the 
cerebellum  and  right  cerebellar  hemisphere. 
In  this  case  the  head  and  trunk  were  twisted 
towards  the  right  side,  and  the  ocular  symp- 
toms were  also  present,  the  eyes  being  immovable 
in  a  position  of  skew  deviation,  Other  cases 
are  on  record  in  which  the  cerebellar  peduncles 
have  been  involved  in  more  extensive  lesions ; 
but  the  symptoms,  though  not  opposed  to  those 
above  related,  are  incapable  of  differential 
analysis.  The  special  diagnostic  symptoms, 
therefore,  of  lesion  of  the  cerebellar  peduncles 
are  what  are  frequently  termed  '  forced  move- 
ments'  (Zwangsbewegungen),  or  distortions  of 
the  normal  axis  of  the  trunk.  The  exact  direc- 
tion of  the  distortion,  in  consequence  of  lesion 
specially  limited  to  one  or  other  peduncle  on  the 
right  or  left  side  respectively,  is  somewhat 
doubtful,  though  as  a  rule  it  has  been  found  to- 
wards the  side  of  lesion.  Much,  however,  will 
depend  on  whether  the  lesion  is  of  an  irritative 
or  inflammatory,  or  of  a  destructive  character. 
A  lesion  of  an  irritative  nature,  though  occupy- 
ing the  same  position  as  a  destructive  lesion, 
would  exactly  roverse  the  direction  of  the  dis- 
tortion of  tho  head  and  trunk.      D.  Ferrier. 

CEREBRAL  ABSCESS.  See  Brain,  Ab- 
scess of. 


CEREBRO-SPI NAL  FEVER. 

CEREBRAL  APOPLEXY.  See Apoplf.xt, 

Cerebral. 

CEREBRAL  ARTERIES,  Diseases  of. 

See  Brain,  Vessels  of,  Diseases  of. 

CEREBRAL     HEMORRHAGE.  Sfe 

B«ain,  Haemorrhage  into. 

CEREBRITIS.— Inflammation  of  the  brain- 
substance.    See  Brain,  Inflammation  of. 

CEREBRO-SPINAL  FEVER. — Synon.  : 
Epidemic  Cerebro-spinal  Meningitis ;  The  Black 
Sickness  (popular,  Dublin) ;  Fr.  Meningite  chrebro- 
spinale  ipidemique  ;  Ger.  Cerebral-typhus ;  Epi- 
demische-meningiiis. 

Definition. — An  acute  epidemic  febrile  dis- 
ease, characterised  by  sudden  invasion,  with 
extreme  nervous  shock,  vomiting,  excessive  pain 
referred  to  the  back  of  the  neck  and  spine,  spas- 
modic contraction  of  muscles,  excessive  sensibi- 
lity of  the  skin,  and  frequently  delirium  ;  accom- 
panied by  purpuric  eruptions,  either  circum- 
scribed, raised,  hard,  and  shotty  to  the  feel, 
or  extensive  purpuric  spots  or  patches,  fre- 
quently accompanied  by  vesicular  eruptions  usu- 
ally of  herpetic  but  sometimes  of  a  pemphigoid 
character,  and  frequently  purulent  inflammation 
of  the  eyes.  Post  mortem  there  are  found : 
inflammation  of  the  membranes  of  the  brain  and 
spinal  cord,  especially  of  the  arachnoid,  with 
deposit  of  white,  yellow  or  greenish-yellow 
lymph  upon  the  surface  of  the  arachnoid,  espe- 
cially at  the  base  of  the  brain  and  anterior 
portion  of  the  medulla  oblongata  and  spinal  cord, 
and  effusion  of  serum  into  the  ventricles  and 
sub-arachnoid  spaces. 

^Etiology.  — Age. — The  disease  usually  attacks 
those  approaching  the  age  of  puberty  or  in  early 
adult  life  ;  it  is  seldom  met  with  after  thirty-five 
years,  and  is  very  rare  after  the  age  of  forty. 
It  is  not  unfrequent  in  young  children. 

Sex. — It  is  much  more  frequent  in  males  than 
females ;  robust  males  between  the  ages  of 
fifteen  and  thirty  are  its  favourite  victims. 

Occupation. — It  seems  specially  to  attack 
young  recruits  in  the  army,  as  was  the  case  in 
the  French  epidemics.  In  Dublin  it  was  specially 
severe  among  the  recruits  of  the  Royal  Jri^h 
Constabulary  stationed  in  the  police  barracks  in 
the  Phoenix  Park.  There  does  not  seem  to  be 
any  other  occupation  which  predisposes  to  the 
disease.  Excessive  fatigue  seems  to  predispose 
to  the  disease ;  it  has  arisen  after  a  hard  day's 
hunting,  foot-racing,  long  walks,  dancing,  or  in 
children  exhausted  from  out-door  play. 

Season  and  Climate. — It  is  widely  distributed 
in  the  temperate  zone.  It  prevails  more  in  cold 
than  in  hot  weather ;  in  Iceland  it  has  usually 
prevailed  in  winter  and  early  spring. 

General  Sanitary  Conditions. — It  seems  to  be 
less  influenced  than  any  other  epidemic  affection 
by  general  sanitary  conditions. 

CommunicabUity. — It  is  generally  believed  not 
to  be  contagious ;  a  few  doubtful  cases  of  con- 
tagion have  been  recorded  ;  except,  however,  in 
cases  whore  it  has  appeared  as  an  epidemic 
among  recruits,  there  are  few  instances  of  more 
than  one  caso  arising  in  any  particular  house  or 
circumscribed  locality. 

Kpidrmic  Influence. — The  disease  is  undoubt- 
edly epidemic. 


CEREBUO-SPIN. 

Unwholesome  Food. — It  has  been  suggested 
that  the  disease  owes  its  origin  to  the  uso  of 
brcadstuffs  made  from  diseased  grain.  _ 

Anatomical  Characters. — Cadaveric  rigidity 
is  woll  marked  ;  large  purpuric  patches  form 
aftor  death  even  in  cases  where  there  were  no 
ourpuric  symptoms  during  life;  in  some  cases 
tho  whole  body  has  turned  black.  On  incision 
a  large  quantity  of  dark,  tarry-looking  blood 
exudes  ;  the  muscles  are  darker  than  usual,  and 
in  prolonged  cases  much  weakened  and  wasted. 
Thore  is  increased  vascularity  of  the  scalp  ;  the 
cerebral  sinuses  are  much  distended  with  dark 
blood  ;  serum  is  found  in  the  sub-arachnoid  spaces 
and  ventricles  ;  all  the  membranes  of  the  brain 
may  be  more  or  loss  congested,  the  arachnoid 
being  always  extremely  vascular  and  opaque  from 
deposits  of  lymph  —this  opacity  varies  from  slight 
milkiness  to  thick  and  dense  deposits.  The  most 
marked  intracranial  lesion  is  the  white-yellowish 
or  yellowish-green  *  fibrino-purulent '  deposit 
found  at  the  base  of  the  brain.  This  deposit 
varies  somewhat  with  the  duration  of  the  disease  : 
in  cases  which  die  early  the  deposit  is  usually 
slight,  whitish,  and  soft ;  in  those  which  live  for 
a  week  or  so  the  deposit  is  yellowish  or  greenish  ; 
in  prolonged  cases  the  deposit  is  more  white 
and  pure,  the  effused  serum  greater  in  quantity, 
and  the  vascular  fulness  less.  The  origins  of 
the  nerves  seem  to  be  buried  in  and  compressed 
by  the  deposit.  The  brain-substance  itself  is 
-more  vascular  than  normal,  but  not  otherwise 
altered.  In  the  spinal  cord  the  lesions  are  similar 
to  those  found  in  the  brain  and  its  membranes. 
In  some  cases  purulent  infiltration  of  the  eye- 
ball and  effusion  into  the  joints  have  been  met 
with.  The  lungs,  liver,  and  spleen  have  been 
found  much  congested  in  many  cases. 

Symptoms. — The  patient  is  usually  attacked 
suddenly  when  in  apparently  vigorous  health  by 
faintness,  vomiting  of  greenish  matter,  and  in- 
tense pain  referred  especially  to  the  back  of  the 
head  and  neck  ;  the  extremities  become  cold  ;  the 
patient  becomes  insensible  and  sometimes  con- 
vulsed ;  the  limbs  become  rigid.    On  recovering 
from  the  collapse,  the  patient  complains  of  great 
pain  in  the  head,  back  of  neck,  and  along  the 
spine ;  the  head  is  drawn  back,  so  as  to  be  almost 
at  a  right  angle  with  the  spine  ;  the  whole  back 
is  sometimes  arched,  as  in  tetanus,  the  muscles 
become  rigid,  and  the  skin  excessively  sensitive  ; 
neuralgic  pains  are  also  complained  of  in  all  parts 
of  the  body.    In  most  of  the  severe  cases  erup- 
tions appear  within  the  first  twenty-four  hours ; 
the  eruption  usually  appears  first  on  the  legs, 
and  is  frequently  confined  to  the  lower  extremi- 
ties ;  the  spots  are  usually  black,  raised,  about 
a  line  in  breadth,  and  feel  like  a  grain  of  shot 
under  tho  skin ;  sometimos  these  raised  spots 
are  surrounded  by  a  dark  purplish  areola ;  in 
most  cases  large  purpuric  patches  of  many 
inches  in  extent  form  on  various  parts  and, 
sometimes  coalescing,  cover  tho  entire  body. 
Vesicular  eruptions  are  also  common ;  these 
usually  have  the  character  of  herpes  zoster, 
and  are  most  frequent  on  the  face,  nock,  and 
shoulders.  The  herpetic  eruptions  are  mot  with 
as  frequently  in  mild  as  in  severe  cases.  Pem- 
phigus sometimes  appears  in  the  advanced  stages 
of  the  disease.  Whou  reaction  sets  in,  the  tem- 
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perature  is  found  to  have  risen  to  from  100°  to 
103°  or  104°  Fahr.  In  many  cases  the  tem- 
perature never  rises,  and  the  patient  dies  in  the 
collapse ;  the  respiration  becomes  of  a  sighing 
character;  tho  pulse  rises  to  about  120,  and  has 
a  peculiar  jerking  character,  giving  a  sharp  up- 
stroke to  a  sphygmographic  tracing.  The  fore- 
going symptoms  are  very  variable ;  any  one,  or 
even  a  considerable  nnmber  of  them,  may  be 
absent  throughout  the  whole  course  of  the  case. 

Complications  and  Sequels.  -  Complica 
tions  connected  with  the  nervous  system  are  the 
most  common ;  paralysis  of  one  or  more  limbs 
is  common,  of  a  hemiplegic  character,  and 
most  frequently  attacking  the  arm ;  deafness 
is  not  very  common,  but  has  been  met  with  in 
several  cases,  and  sometimes  becomes  perma- 
nent. The  eye-complications  are  among  the 
most  frequent  and  most  serious.  The  eye  is 
frequently  attacked  with  a  low  form  of  inflam- 
mation, terminating  in  purulent  infiltration  of 
the  whole  or  part  of  the  organ ;  the  cornea  is 
more  frequently  attacked  than  any  other  por- 
tion ;  and  this  sometimes  giving  way,  the  whole 
contents  of  the  globe  escape,  causing  perma- 
nent loss  of  sight.  The  sight  is  also  often  per- 
manently impaired  by  iritis,  or  opacity  of  the 
cornea.  In  many  cases,  however,  the  inflamma- 
tion completely  subsides.  It  is  remarkable  that 
it  is  the  right  eye  which  is  usually  attacked, 
seldom  that  both  eyes  are  affected,  and  scarcely 
ever  the  left  eye  alone.  Acute  inflammation  of 
the  larger  joints  is  a  frequent  complication  in 
some  epidemics ;  this  often  terminates  in  puru- 
lent effusion  into  the  joints.  Haemorrhages 
are  frequent  in  the  more  malignant  forms,  and 
are  almost  always  present  in  cases  where  the 
purpuric  blotches  are  of  large  extent:  these 
haemorrhages  have  occurred  from  the  nose, 
uterus,  bowels,  kidneys,  and  ears  in  about  the 
foregoing  order  of  frequency.  Gangrene  is  occa- 
sionally met  with,  and  the  cases  in  which  it 
occurs  are  usually  fatal.  In  some  cases  toes 
have  been  lost  and  the  patient  recovered ;  the 
purpuric  patches  have  also  sloughed  without 
serious  danger  to  the  patient's  life. 

Diagnosis. — The  disease  is  liable  to  be  con- 
founded with  typhus  fever  on  account  of  the 
petechial  rash,  but  is  distinguished  from  typhus 
by  the  rash  appearing  suddenly  without  any 
previous  mottling  of  the  skin.  The  nervous  symp- 
toms also  distinguish  it  from  typhus,  although 
in  a  case  of  typhus  complicated  with  cerebro 
spinal  meningitis  the  diagnosis  is  extremely 
difficult,  and  may  be  impossible.  It  is  distin- 
guished from  purpura  hemorrhagica  by  the  in- 
tensity of  the  fever  and  the  localised  nervous 
symptoms.  The  malignant  cases  are  more  likely 
to  be  mistaken  for  malignant  scarlatina  than  for 
any  other  disease,  and  must  be  distinguished 
therefrom  by  the  rash,  sore  throat,  and  nervous 
affections.  In  some  cases  it  has  been  indistin- 
guishable from  malignant  scarlatina,  especially 
where  death  occurred  within  twenty-four  hours, 
and  both  diseases  were  epidemic  at  the  time. 

Prognosis,  Duration,  Termination,  and 
Mortality. — Tho  prognosis,  duration,  etc.,  of 
the  disease  depend  much  upon  tho  form  tho 
affection  assumes,  and  for  convenionco  wo  may 
divide  the  disease  into  the  following  forms: — 
q  2 
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1st.  Cases  of  a  very  mild  form,  terminating  in 
recovery;  the  duration  boing  usually  from  one 
to  three  wooks. 

2nd.  Cases  of  a  very  severe  form,  setting  in 
suddenly ;  the  symptoms  being  very  violent  and 
well  marked,  accompanied  by  purpuric  spots 
and  blotches,  with  a  tendency  to  haemorrhages, 
with  deep  collapse  and  coma ;  usually  terminating 
fatally  in  from  a  few  hours  to  three  days. 

3rd.  Cases  of  medium  severity,  where  all  the 
nervous  symptoms  set  in  with  less  suddenness 
than  in  the  second  class  of  cases,  purpuric 
blotches  not  being  usually  present,  and  no  hae- 
morrhages. These  usually  yield  to  treatment, 
and  terminate  in  recovery  in  from  two  to  six 
weeks. 

4th.  Cases  which  set-in  either  in  a  mild  or  in 
a  severe  form,  but  in  which  on  the  subsidence 
of  the  fever  the  strength  does  not  return,  con- 
valescence is  retarded  or  ceases  altogether,  and 
the  patient  falls  into  a  general  atrophic  condi- 
tion, and  usually  dies  in  from  three  to  six  months 
of  marasmus. 

By  deciding  to  which  of  the  above  classes  the 
case  belongs,  the  prognosis  will  be  to  a  great 
extent  determined.  The  chief  indication  of 
danger  is  the  early  appearance  of  purpuric  and 
haemorrhagic  conditions. 

The  mortality  in  cerebro-spinal  fever  is  very 
high — probably  on  an  average  about  60  per  cent. 
In  some  of  the  American  epidemics  it  is  placed 
as  high  as  75  per  cent.  Among  the  Irish  con- 
stabulary it  reached  80  per  cent.  Like  other 
epidemic  diseases  the  mortality  is  highest  at  the 
commencement  of  the  epidemic.  It  is  most  fatal 
about  the  age  of  twenty,  and  less  so  under 
fifteen  years. 

Treatment. — The  treatment  in  the  early  stage 
must  be  directed  to  recovering  the  patient  from 
the  collapse.  This  is  best  done  by  the  application 
of  heat,  the  administration  of  small  quantities  of 
stimulants  or  stimulating  enemata,  and  the  appli- 
cation of  sinapisms  over  chest  and  back.  In  the 
next  stage  of  the  disease  attention  must  be  almost 
altogether  directed  to  allaying  the  spinal  irrita- 
tion, and  promoting  the  absorption  of  the  effused 
matters.  The  extreme  irritation  will  be  best 
diminished  by  the  use  of  belladonna  and  bromide 
of  potassium.  The  pain,  which  is  extreme,  will 
yield  best  to  frequent  and  considerable  doses  of 
opium  ;  indeed  many  physicians  rely  altogether 
on  opium  as  the  curative  agent.  With  a  view 
of  promoting  absorption  of  the  effused  matters, 
mercury  and  iodide  of  potassium  have  been 
chiefly  relied  upon.  In  the  more  sthenic  cases 
calomel  may  be  employed  with  benefit  in  small 
and  repeated  doses.  The  disease  being  usually 
of  an  asthenic  type,  mercury  will  seldom  be  well 
borne,  and  iodide  of  potassium  should  be  pre- 
ferred. Leeches  applied  to  the  back  of  the  neck, 
behind  the  ears,  or  to  the  temples,  produce 
great  relief  of  the  excessive  pain  in  the  head 
and  upper  part  of  the  spine.  The  application 
of  ice  to  the  head  and  spine  temporarily  allays 
pain,  but  there  is  little  evidence  of  permanent 
benefit  being  derived  therefrom.  In  prolonged 
cases  blisters  applied  along  the  6pino  have  been 
favourably  spoken  of.  The  local  complications 
must  be  treated  as  they  ariso,  and  according 
to  goneral  principles  applicable  in  each  caso. 


Stimulants  are  required  in  considerable  quan- 
tity in  a  very  large  number  of  the  cases  which 
present  adynamic  symptoms. 

T.  W.  Grimshaw. 

CHALAZION  (x<&.aCa,  hail).— A  small  en-- 
cysted  tumour  of  the  eyelids,  colourless  and 
transparent,  and  resembling  a  hailstone. 

CHALK-STONES.— This  name  is  applied- 
to  the  deposits  which  are  formed  in  connexion 
with  the  gouty  diathesis,  especially  in  the  joint*. 
They  are  thus  denominated  from  their  appear- 
ance and  physical  characters,  in  which  they  more 
or  less  resemble  chalk ;  but  in  their  chemical 
composition  they  are  entirely  different,  consist- 
ing mainly  of  urate  of  soda.    See  Gout. 

CHALYBEATE  WATERS  {chalybs,  steel). 
— Mineral  waters  which  contain  iron.  See 
Mineral  Waters. 

CHANCRE  (Fr.  chancre).— Bard  chancre- 
is  the  initial  manifestation  of  syphilis.  See 
Syphilis.    Soft  chancre,  see  Venereal  Disease. 

CHANGE  OF  LIFE— Synon.  :  Climacteric* 
epoch ;  Sexual  involution  ;  Fr.  Menopause.  Ger. 
Menstruationsende. 

Definition. — The  time  of  life  in  a  woman  when 
the  functions  of  the  uterus  and  ovaries  cease, 
menstruation  terminating,  —  a  period  when 
disease  of  these  organs  is  especially  prone  to 
occur,  and  when  various  constitutional  disturb- 
ances are  almost  certain  to  arise. 

Anatomical  Characters. — Great  changes  oc- 
cur in  the  sexual  organs — the  ovaries  lose  their 
smooth  outline,  and  after  a  while  become  shri- 
velled up,  occasionally  only  a  trace  of  them  re- 
maining ;  the  Fallopian  tubes  diminish  in  size, 
and  sometimes  become  obliterated ;  the  walls, 
of  the  uterus  atrophy,  its  cavity  becomes  much 
smaller,  and  the  cervix  disappears  altogether. 

Symptoms.  —  The  term  '  change  of  life '  is 
used  among  women  very  widely  to  signify  every- 
thing which  affects  them  at  this  critical  time.  It 
is  so  rare  for  the  transition  from  activity  to  in- 
activity to  take  place  without  some  disturbance 
locally,  or  constitutionally,  that  women  are  apt 
to  neglect  seeking  advice  for  symptoms  which 
should  demand  careful  treatment,  believing  as 
they  do  that  it  is  natural  to  suffer  in  such  ways  • 
at  'the  change.'  There  is  no  fixed  period  for 
the  climacteric  epoch,  though  roughly  it  may  be 
said  to  occur  between  the  ages  of  forty-five  and 
fifty.  Certain  causes  are  apt  to  determine  the 
time — amongst  these  are  parturition  and  lacta- 
tion, febrile  attacks,  such  as  typhus  or  acute 
rheumatism,  profuse  haemorrhages,  fright,  &c. 

The  symptoms  vary  much.  In  some  women 
the  change  is  abrupt,  menstruation  ceasing  all 
at  once  after  perfect  regularity  ;  in  others,  and 
more  frequently,  the  change  is  prolonged,  the 
catamenia  being  irregular  for  many  months,  ■ 
and  varying  as  to  periodicity  and  quantity. 
Frequently,  after  a  long  interval,  a  profuse  flow 
with  clots  occurs,  and  this  is  very  often  attri- 
buted to  a  miscarriage.  This  loss  is  frequently 
beneficial,  and  if  it  do  not  take  place,  or  relief 
bo  derived  from  vicarious  discharges,  such  as 
bleedings  from  haemorrhoids,  the  excess  of 
blood  gives  rise  to  headaches,  flushes,  vertigo, 
and  a  host  of  other  unpleasant  symptoms.  The 
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talance  between  the  nervous  and  circulatory 
systems  is  upset ;  irritability  of  temper,  hyper- 
sensitiveness  and  all  sorts  of  fancies  arise,  or  de- 
pression sometimes  amounting  to  melancholia  en- 
sues. If  germs  of  disease  exist,  the  uterus  is  espe- 
cially prone  at  such  time  to  develop  them,  so  that 
carcinoma,  fibroid  disease,  and  polypus  frequently 
present  their  first  symptoms  at  this  epoch.  The 
importance,  therefore,  of  an  early  examination 
cannot  be  too  forcibly  dwelt  on,  or  the  mischief 
of  delay  from  considering  the  abnormal  condition 
as  typical  of  '  the  change  of  life,'  as  a  natural 
consequence,  which  will  therefore  right  itself. 
At  these  times  pruritus  of  the  vulva,  vascular 
■growths  at  the  orifice  of  the  urethra,  and  cuta- 
neous eruptions  are  especially  likely  to  occur. 
There  is  a  tendency  to  grow  fat,  and  become 
coarse ;  frequently  hairs  appear  on  the  face.  The 
breasts  often  become  very  large  and  pendulous, 
and  this  with  the  increase  in  the  size  of  the  ab- 
domen from  flatus,  and  the  deposition  of  fat  in 
its  walls,  together  with  the  cessation  of  menstru- 
ation, not  infrequently  gives  rise  to  the  supposi- 
tion of  pregnancy.  To  this  imaginary  state  the 
term  Pseudocyesis  has  been  applied,  and  it  is 
•often  almost  impossible  to  set  aside  the  opinion 
of  the  woman  regarding  her  supposed  condition. 
The  headaches,  neuralgia,  loss  of  memory  and 
nervous  symptoms  appear  to  be  due  to  disturb- 
ance in  the  ganglionic  system  of  nerves,  with 
<which  the  uterus  and  ovaries  are  largely  sup- 
plied. If  insanity  arise  the  most  common  form 
it  assumes  is  hypochondriasis  or  melancholia. 

Treatment. — This  must  be  directed  to  regu- 
lating the  secretions.  Generally  constipation, 
previously  troublesome,  becomes  aggravated ;  and 
•portal  congestion  frequently  occurs.  Saline  pur- 
•gatives  are  especially  beneficial,  and  these  may 
be  judiciously  administered  in  the  form  of  mine- 
ral waters,  such  as  the  Hunyadi  Janos,  or  Fried- 
riekshall.  Blue  pill  with  aloes  is  often  very 
useful.  The  headaches  and  reflex  nervous  symp- 
"toms  may  be  best  combated  by  the  administration 
of  bromide  of  potassium,  and  this  drug  appears 
to  act  as  a  direct  sedative  to  the  sexual  organs, 
besides  diminishing  the  amount  of  blood  deter- 
mined to  them.  Occasionally,  bleeding  from  the 
arm  or  cupping  gives  great  relief.  Attention 
must  above  all  be  paid  to  the  diet.  It  should  be 
plain  and  unstimulating;  beer  and  spirits  should 
be  prohibited,  and  only  light  wines,  if  any,  allowed. 
Tepid  baths  are  useful.  Late  hours,  heated  rooms, 
and  excitement  of  all  kinds  should  be  avoided. 
If  local  troubles  arise,  they  must  be  treated  ac- 
cording to  their  indications ;  as  a  rule,  abstracting 
blood  from  the  uterus  does  harm,  but  leeches  to 
the  anus  are  sometimes  beneficial.  It  is  clearly 
impossible  to  map  out  any  empirical  line  of  treat- 
ment for  a  condition  in  which  the  symptoms  are 
i  so  variable.  Clement  Godson. 

CHAPPED  NIPPLES.  -See  Breast,  Dis- 
■eases  of ;  and  Nipple,  Diseases  of. 

CHAPS.— Stnon.  :  Ehagades. — Cracks  or 
fissures  of  the  skin  occur  where  the  integu- 
ment has  become  hardened  by  infiltration,  as  in 
the  erythema  of  the  hands  and  wrists  of  cold 
weather,  in  chronic  eczema,  psoriasis  and  lepra 
vulgaris.    The  treatment  for  chaps  consists  in 
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protection  from  the  atmospnere ;  caroful  dry- 
ing after  the  hands  have  been  washed  or  wetted  ; 
and  the  use  of  zinc  ointment  and  glycerine  soap. 
Diluted  glycerine,  vaseline,  and  cold  cream  are 
also  popular  remedies.       Erasmus  Wilson. 

CHELOID  {xv^-h,  a  cla-w). — Stnon.  :  Che- 
loides,  Cheloma ;  Fr.  Dartre  de  la  graisse  ;  Ger. 
Keloid. 

Definition. — A  tumour  of  the  skin  resulting 
from  over-growth  of  connective  tissue  within  the 
corium. 

jEtiologt.  —  Cheloma  may  be  idiopathic  or 
accidental,  and  in  both  cases  it  is  referrible  to 
a  diathesis.  When  of  accidental  origin  it  is 
commonly  associated  with  a  cicatrix,  and  is  then 
developed  in  the  midst  of  the  cicatrix-tissue. 
This  form  of  the  tumour  has  been  denominated 
cheloides  spuria  or  traumatica,  and,  as  such,  has 
been  seen  scattered  numerously  over  the  chest 
and  shoulders  as  a  sequel  of  acne. 

The  cause  of  cheloma  must  be  sought  for  in 
that  vital  source  from  which  is  derived  aberra- 
tion of  nutrition  in  general.  It  is  a  consequence 
of  feeble  controlling  power,  and  may  be  resident 
in  the  skin  alone,  or  be  dependent  on  a  want 
of  vigour  of  the  constitution  of  the  individual. 

The  traumatic  cheloid  may  follow  a  light  as 
well  as  a  severe  injury  of  the  skin,  such  as 
a  boil,  a  blister,  a  leech-bite,  or  even  the  ir- 
ritation of  a  stimulating  liniment ;  it  is  some- 
times met  with  in  the  scars  of  strumous 
abscesses  or  ulcers,  but  is  most  common  in  the 
cicatrices  of  burns  or  scalds. 

Anatomical  Characters. — At  its  first  de- 
velopment cheloma  occupies  the  fibrous  portion 
of  the  corium.  As  it  increases  in  bulk  it 
pushes  the  vascular  layer  outwards  and  stretches 
the  corpus  papillare,  obliterating  the  capil- 
lary network,  more  or  less  completely.  In  its 
aggregate  form  when  it  presents  itself  as  a  flat 
plate,  raised  for  a  quarter  of  an  inch  above 
the  level  of  the  adjoining  skin  and  sinking  to  a 
similar  extent  into  the  corium,  it  has  the  appear- 
ance of  being  tied  down  by  strong  cords  or  roots 
at  either  end,  and  frequently  overlaps  the 
healthy  skin  along  its  borders.  In  this  state  it 
is  seen  to  be  composed  of  strong  fibrous  bands 
closely  interlaced  with  each  other  and  enveloped 
by  a  smooth  transparent  pinkish  layer,  in  which 
may  be  detected  a  scanty  vascular  plexus 
converging  to  venules  'which  sink  between  the 
meshes  of  the  fibrous  structure. 

Around  the  circumference  of  one  of  these 
larger  flattened  tumours,  such  as  is  commonly 
met  with  on  the  sternum,  and  measuring  several 
inches  in  diameter,  there  will  generally  be 
observed  a  few  scattered  knots.  These  are 
developed  in  the  fibrous  sheath  of  the  arteries  at 
a  short  distance  from  the  mass,  and,  being  thus 
linked  to  the  central  growth,  are  subsequently 
drawn  into  the  focus  of  the  tumour.  And  the 
development  of  the  so-called  roots  is  explained 
by  the  propagation  of  the  proliferating  process 
by  the  coats  and  sheaths  of  the  blood-vessels 
communicating  with  the  central  tumour. 

Description.  — Cheloid  has  received  its  name 
from  its  ha.bit  of  throwing  out  spurs  from  its 
circumference,  these  spurs  having  been  com- 
|  pared  to  crab's  claws.  It  originates  in  a  round. 
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oval,  or  oblong  tubercle  or  knot  in  the  skin,  and 
this  may  bo  followed  by  a  second  in  its  imme- 
diate neighbourhood,  or  sometimes  by  a  cluster  of 
three  or  tour.  When  two  of  these  knots  are  situ- 
ated at  a  short  distance  apart  they  are  apt 
to  become  connected  by  a  cord  of  the  same 
structure  as  themselves,  and  togivo  rise  to  what 
has  been  called  a  cylindrical,  club-shaped,  or 
dumb-bell  cheloid.  When  throe  or  four  knots 
are  grouped  near  together  they  are  disposed 
to  become  blended  by  growth  and  produce  an 
oval  or  square-shaped  cheloid ;  and  when  the 
growth  extonds  from  these  latter  into  the  sur- 
rounding integument  the  appearance  denominated 
radiciformis  is  established.  Cheloma  being  due 
to  a  tendency  to  overgrowth  or  hyperplasia  of 
connective  tissue  within  the  skin,  it  may  appear 
on  several  parts  of  the  integument  at  the  same 
time,  one  of  the  most  common  seats  of  its 
development  being  the  sternum,  which  it 
generally  crosses  transversely.  It  is  often 
solitary ;  is  more  commonly  composed  of  five  or 
six  tumours,  discrete  or  confluent ;  but  has  been 
met  with  occasionally  to  the  number  of  fifty  or 
sixty  tubercles  or  more. 

Course  and  Prognosis. — Cheloid  rarely  gives 
rise  to  much  inconvenience  or  attains  any  con- 
siderable magnitude,  and  when  left  to  itself 
progresses  very  slowly  or  remains  stationary  for 
a  number  of  years  or  for  life ;  and  we  have 
known  it  to  disappear  spontaneously.  Its  sub- 
jective symptoms  are  cf  no  great  severity,  being 
limited  to  itching,  tingling,  and  smarting,  and 
more  or  less  uneasiness  in  moving  the  limbs, 
or  from  pressure  when  sitting  or  lying  in  bed. 
It  has  no  tendency  to  desquamation  or  ulcera- 
tion. 

Treatment. — Being  dependent  on  a  diathesis, 
surgical  manipulation  has  generally  proved  un- 
availing in  cheloma.  It  might  be  expected  to 
recur  in  the  cicatrix  of  a  wound  made  for  its 
removal,  or  in  the  scars  of  a  suture  employed  to 
hold  the  cut  edges  together,  and  such  has  proved 
to  be  the  case.  The  most  successful  treatment 
consists  in  covering  up  the  tumour  with  a  mercu- 
rial or  iodine  plaster,  or  even  with  simple  em- 
plastrum  plumbi.  The  writer's  favourite  treat- 
ment is  to  paint  it  with  a  spirituous  solution  of 
soap  and  iodide  of  potassium,  and  then  cover  it 
with  an  adhesive  plaster  spread  on  washleather, 
repeating  the  application  as  often  as  the  plaster 
becomes  loosened.  We  have  seen  a  multiple 
cheloma  cured  in  this  way ;  aided  by  mild  doses  of 
the  perchloride  of  mercury.  The  combination  of 
warmth  and  moisture,  such  as  is  produced  by  a 
plaster,  is  an  important  element  in  the  cure.  But 
irritants,  caustics,  and  the  knife  are  all  equally 
objectionable  and  valueless. 

Erasmus  Wilson. 

CHELTENHAM,    in  Gloucestershire. 

Common  salt  waters.    See  Mineral  Waters. 

CHEMOSIS  (xVf,  a  hole). — A  swollen  con- 
dition of  the  conjunctiva,  caused  by  effusion  into 
its  tissue  around  the  cornea,  which  thus  appears 
as  if  placed  in  a  hole  or  hollow.  See  Eye  and 
its  Appendagos,  Diseases  of. 

CHEST,  Diseases  of  the. — Following  the 
plan  adopted  in  the  general  article  on  the  Abdo- 
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men,  it  is  proposed  in  the  first  place  to  give  aa 
outline  of  the  diseases  of  the  chest ;  and  then  to 
indicate  the  principal  points  bearing  on  their 
clinical  investigation. 

General  Summary.  —  The  diseases  of  the 
thorax  and  its  contents  may  be  conveniently 
divided  into  certain  groups,  namely : — 

I.  Diseases  of  the  chest-walls,  or  extending 
inwards  from  these  walls. 

II.  Diseases  of  the  respiratory  apparatus  con- 
tained within  the  thorax,  namely: — 1.  Pleurae. 

2.  Trachea.    3.  Main  Bronchi.    4.  Lungs. 

III.  Diseases  connected  with  the  circulatory 
system,  including  : — 1.  Pericardium.    2.  Heart. 

3.  Great  vessels  within  the  chest,  both  arteries 
and  veins. 

IV.  Diseases  originating  in  the  mediastinal 
cellular  tissue. 

V.  Diseases  of  the  absorbent  vessels  or  glands 
within  the  chest ;  of  the  thoracic  duct :  and  of  the 
thymus  gland  or  its  remains. 

VI.  Diseases  of  the  oesophagus. 

VII.  Diseases  of  either  of  the  important  nerves 
traversing  the  chest. 

VIII.  Diseases  of  the  diaphragm. 

IX.  Diseases  encroaching  upon  the  chest  from 
the  abdomen  or  from  the  neck. 

The  particular  diseases  comprehended  within 
most  of  the  groups  just  enumerated  are  very 
numerous,  and  they  will  be  described  under 
their  respective  articles.  Affections  connected 
with  the  chest  constitute  a  large  proportion  of 
the  cases  which  come  under  observation  in  prac- 
tice. This  will  be  readily  understood  when  we 
remember  that  the  thorax  encloses  organs  essen- 
tial to  life,  which  are  never  at  rest,  and  which  are 
constantly  more  or  less  exposed  to  influences 
liable  to  injure  them.  They  may  be  mere  func- 
tional disorders,  and  to  these  the  heart  is  espe- 
cially prone ;  but  serious  organic  diseases  are  also 
exceedingly  common,  andrankveryhighas  causes 
of  death.  Moreover,  they  may  either  come  under 
the  category  of  local  affections,  though  even  then 
they  frequently  depend  upon  some  cause  acting 
through  the  general  system,  such  as  exposure  to 
cold  or  wet ;  or  they  arise  in  the  course  of  some 
general  malady.  For  instance,  pulmonary  com- 
plications are  of  common  occurrence  in  connexion 
with  fevers  and  various  other  diseases;  the  heart 
is  implicated  in  a  large  proportion  of  cases  of 
rheumatic  fever ;  and  malignant  disease  is  not 
infrequently  manifested  by  a  local  development 
of  cancer  in  connexion  with  certain  of  the  thoracic 
contents.  The  structures  within  the  chest  have 
an  important  mutual  influence  upon  each  other; 
and  they  may  also  be  affected,  either  directly  or 
indirectly,  by  local  diseases  involving  other  parts 
of  the  body,  such  as  the  abdomen  or  the  central 
nervous  system. 

Clinical  Investigation. — It  may  be  confi- 
dently affirmed,  that  the  means  which  we  now 
possess  for  investigating  diseases  connected  with 
the  chest  are  so  adequate  and  precise,  that  any 
one  possessing  the  requisite  knowledge  and  skill, 
and  who  carries  out  the  clinical  examination  pro- 
perly, can,  in  the  very  large  majority  of  cases, 
arrive  at  a  diagnosis  with  certainty  and  accuracy. 
At  the  same  time  it  must  be  remembered  that 
every  complaint  referred  to  this  region,  however 
trivial  it  may  appear  to  be,  does  require  system- 
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atic  and  thorough  investigation,  otherwise  very 
serious  mistakes  are  constantly  liable  to  be  made. 
Of  course,  cases  also  do  come  under  observation 
occasionally  which  are  obscure,  and  which  may 
call  for  repeated  examination  before  a  correct 
diagnosis  can  be  formed;  and  exceptional  in- 
stances occur  in  which  no  satisfactory  conclusion 
can  be  arrived  at.  The  previous  general  history 
of  the  patient,  the  hereditary  history,  and  the 
account  of  the  origin  and  progress  of  the  illness, 
often  afford  signal  aid  in  the  investigation  of 
chest-affections,  and  ought  never  to  be  overlooked. 
The  symptoms  to  which  these  affections  give  rise 
are  necessarily  various.  Pain  or  other  morbid 
sensations  are  very  commonly  complained  of,  but 
only  in  a  comparatively  few  instances  are  these 
at  all  significant,  and  they  can  never  be  posi- 
tively relied  upon  in  making  a  diagnosis,  "while 
they  are  often  absent  in  diseases  of  the  most 
serious  character.  The  important  organs,  namely, 
the  lungs  and  heart,  usually  present  more  or 
less  disturbance  of  their  functions  when  they 
are  affected,  but  grave  diseases  may  exist  'without 
any  such  disturbance.  The  different  structures 
within  the  chest  have  a  mutual  influence  upon 
each  other,  and  thus  other  symptoms  besides  those 
connected  with,  the  structure  actually  diseased 
may  be  apparent.  For  instance,  the  lungs  and 
heart  are  thus  very  intimately  associated ;  while 
aneurisms  or  growths  often  disturb  these  organs 
seriously,  or  interfere  with  the  air-tubes,  nerves, 
veins,  and  other  structures.  In  consequence  of 
more  or  less  interference  with  the  circulation, 
various  symptoms  in  parts  remote  from  the 
chest  are  frequently  originated ;  and  distant 
organs  may  become  the  seat  of  organic  lesions 
as  the  result  of  long-continued  mechanical  conges- 
tion, a  new  train  of  symptoms  being  thus  set  up. 
The  general  system  may  be  in  this  manner  af- 
fected ;  -whilst  pyrexia,  wasting,  and  other  general 
symptoms  are  often  associated  with  chest-diseases. 
Lastly,  morbid  conditions  •within  the  thorax  may 
directly  affect  the  abdominal  organs ;  or  may 
make  their  way  through  the  diaphragm  into  the 
abdominal  cavity. 

Physical  Examination  constitutes  an  essential 
and  most  important  part  of  the  clinical  investiga- 
tion of  the  chest  and  its  contents.  Indeed,  with- 
out this  examination  no  certain  and  exact  diag- 
nosis can  ever  be  made.  This  subject  is  fully 
.discussed  in  other  appropriate  articles,  and  here 
it  need  only  be  mentioned  that  the  methods  of 
examination  which  are  usually  required,  and 
which  should  in  every  case  be  practised,  are: — 
1 .  Inspection.  2.  Palpation.  3.  Percussion.  4. 
Auscultation.  Other  modes  which  may  be  called 
for  include: — 5.  Measurement  (not uncommonly). 
(J.  Succussion.  7-  The  use  of  special  instruments, 
directed  to  the  investigation  of  particular  organs, 
such  as  the  spirometer,  cardiograph,  sphygmo- 
graph,  aspirateur,  oesophageal  bougie,  &c.  See 
Physical  Examination,  aDd  Diseases  of  the 
several  organs.         Fhedeeick  T.  Kobkhts. 

CHEST,  Examination  of.  See  Physical 
Examination. 

CHEST-WALLS,  Morbid  Conditions  of. 

—The  walls  of  the  chest  may  be  the  seat  of 
various  morbid  conditions,  and  the  affections 
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of  this  portion  of  the  framework  of  the  body  de- 
mand more  attention  than  they  are  accustomed 
to  receive.  All  that  can  be  done  within  the 
limits  of  this  article  is  to  indicate  their  nature  ■ 
to  notice  briefly  such  of  them  as  are  not  de- 
scribed in  other  parts  of  this  volume ;  and  to 
point  out  the  principles  of  treatment.  They  may 
be  considered  according  to  the  following  arrange- 
ment : — 

1.  Superficial  Affections. — Under  this  group 
may  be  included  morbid  conditions  of  the  skin 
and  subcutaneous  tissues,  a.  Cutaneous  erup- 
tions are  of  common  occurrence  over  the  chest. 
Among  these  may  be  specially  mentioned  the 
eruptions  of  the  exanthemata,  herpes  zoster,  and 
chloasma,  b.  The  superficial  vessels  are  liable 
to  become  enlarged  under  certain  circumstances. 
This  enlargement  is  usually  seen  in  the  veins  over 
the  front  of  the  thorax,  which  may  be  distended 
on  both  sides,  or  only  on  one  side,  or  in  some 
particular  region.  The  larger  divisions  may  alone 
appear  to  be  involved  ;  or  a  more  or  less  exten- 
sive network  of  smaller  veins  may  be  visible,  and 
occasionally  even  the  capillaries  seem  to  be  im- 
plicated. This  condition  generally  arises  from 
some  obstruction  interfering  with  the  circulation 
through  one  or  other  of  the  principal  veins  which, 
either  directly  or  indirectly,  receive  the  blood 
from  the  veins  of  the  thoracic  wall.  Thus  the 
superior  vena  cava,  or  either  innominate,  sub- 
clavian, or  axillary  may  be  implicated,  being,  for 
example,  pressed  upon  by  new  growths  or  en- 
larged glands,  the  distribution  and  extent  of  the 
venous  distension  varying  accordingly.  Occasion- 
ally one  of  the  smaller  veins  is  thus  interfered 
with.  The  writer  has  met  with  cases  in  which 
considerable  enlargement  of  the  veins  was  visible 
over  portions  of  the  thorax,  where  the  cause  was  by 
no  means  evident,  the  patients  asserting  that  this 
condition  had  existed  ever  since  they  could  re- 
member, and  being  regarded  by  them  as  perfectly 
normal.  Probably  it  has  resulted  from  some  local 
obstruction  occurring  during  early  life.  It  must 
be  remembered  that  women  who  are  suckling 
frequently  present  great  enlargement  of  the  su- 
perficial veins  over  the  front  of  the  chest,  which 
usually  subsides  when  the  period  of  lactation  is 
at  an  end.  Again,  more  or  less  venous  and  capil- 
lary engorgement  in  this  region  may  occasionally 
be  observed  in  cases  of  cardiac  or  pulmonary 
disease,  where  the  general  circulation  is  much  im- 
peded, and  due  aeration  of  the  blood  is  interfered 
with.  Sometimes  a  ring  of  enlarged  veins  and 
capillaries  is  seen  around  the  lower  part  of  the 
chest.  When  the  venous  distension  is  due  to  ob- 
struction of  the  vena  cava  superior,  the  skin  may 
present  a  more  or  less  marked  cyanotic  tint,  and 
in  cases  of  general  cyanosis,  the  chest,  in  common 
with  other  parts,  has  a  cyanotic  appearance. 
Occasionally  one  or  other  of  the  small  arteries 
which  supply  the  thoracic  walls  is  enlarged,  and  it 
may  attain  a  considerable  size.  c.  Subcutaneous 
oedema  is  sometimes  observed  over  the  chest.  In 
most  instances  this  is  a  local  condition,  being 
the  result  of  venous  obstruction  ;  but  it  may  be  a 
part  of  general  dropsy,  particularly  in  connexion 
with  renal  disease.  This  morbid  state  is  evident 
on  inspection  or  to  the  touch,  and  the  affected  part 
pits  on  pressure.  d.  The  subcutaneous  tissue 
of  the  thorax  is  also  liable  to  become  the  seat  of 
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so  cnlled  emphysema,  as  the  result  of  perforation 
or  rupture  of  the  lung  and  pleura,  with  the 
consequent  escape  of  air  into  the  cellular  tissue 
under  the  skin,  whore  it  accumulates,  and  travels 
to  a  greater  or  loss  extent  over  the  body.  The 
lung  may  also  give  way  into  the  mediastinum, 
the  air  which  escapes  subsequently  making  its 
way  from  this  part  into  the  subcutaneous  tissue. 
This  condition  is  generally  due  to  direct  injury, 
especially  from  fractured  ribs,  but  it  may  also 
arise,  in  exceptional  instances, from  other  causes, 
such  as  violent  cough, powerful  expiratory  effbrts, 
as  in  parturition,  pulmonary  disease — for  in- 
stance, the  giving  way  of  a  cavity  in  the  lung — or 
in  connexion  with  empysema.  Subcutaneous  em- 
physema is  attended  with  evident  swelling  of  the 
part,  which  may  be  very  great,  all  the  normal  ana- 
tomical outlines  being  obliterated ;  the  peculiar 
sensation  accompanying  this  condition  is  readily 
elicited  on  palpation  and  percussion ;  the  percus- 
sion sound  is  tympanitic  ;  and  on  auscultation  a 
superficial  crackling  sound  is  heard,  e.  As  be- 
longing to  the  superficial  affections  connected 
with  the  chest  may  be  just  mentioned  diseases  of 
the  mammary  gland  or  nipple,  which  of  course 
constitute  a  most  important  class  of  diseases  in 
females  (see  Breast,  Diseases  of). 

2.  Muscular  and  Tendinous  Affections. 
•  -a.  The  muscles  of  the  chest  or  their  tendinous 
attachments  may  be  the  seat  of  certain  painful 
affections.  These  are  of  the  nature  of  so-called 
muscular  rheumatism  or  myalgia,  of  inflamma- 
tion, or  of  more  or  less  injury  or  strain  ;  being 
induced  by  cold,  constitutional  conditions  such 
as  gout,  overwork,  straining,  violent  coughing, 
fatigue  from  prolonged  sitting,  and  other  causes. 
The  painful  condition  is  usually  localized,  but 
different  muscles  are  involved  in  different  cases, 
sometimes  those  which,  are  superficial  being 
affected,  iu  others  the  deeper  muscles  including 
the  intereostals  ;  or  the  complaint  may  be  confined 
to  a  single  muscle.  Pleurodynia,  dorsodynia,  and 
scapulodynia  are  the  terms  applied  to  muscular 
rheumatism  affecting  the  side  of  the  chest,  the 
upper  part  of  the  back,  and  the  scapular  regions 
respectively.  As  the  result  of  severe  coxighing, 
muscular  pains  are  very  common  around  the  lower 
part  of  the  chest.  The  pain  is  usually  more  or 
less  aching  in  character,  and  not  severe,  but  it 
may  be  very  intense,  especially  in  acute  cases. 
Whatever  brings  the  affected  muscles  into  play 
aggravates  the  suffering,  such  as  moving  the  arms 
or  shoulders  when  the  superficial  muscles  are 
affected,  coughing,  sneezing,  and  similar  actions. 
In  some  instances  the  pain  is  not  felt  when  the 
affected  structares  are  kept  quite  at  rest.  There 
may  be  local  tenderness  on  pressure,  or  diffused 
pressure  may  give  relief ;  while  posture  often 
influences  the  sensations  experienced,  such  as 
whether  the  patient  assumes  the  recumbent  or 
sitting  posture,  or  lies  on  one  or  other  side. 
Fatigue  generally  increases  the  pain.  Muscular 
affections  connected  with  the  chest  are  not  noces- 
sarily  accompanied  with  any  other  local  symp- 
toms ;  and  physical  examination  reveals  nothing, 
except  that  perhaps  the  act  of  breathing  is  volun- 
tarily restrained,  on  account  of  the  pain  thus  in- 
duced, b.  The  muscles  of  the  chestmay  beaffected, 
on  the  one  hand,  with  spasm  or  cramp  ;  on  the 
other,  with  paralysis.    The  former  is  attended 
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with  more  or  less  pain,  which  may  be  very 
severe;  the  latter  is  indicated  by  loss  of  power 
in  the  muscles  involved.  These  disorders  gene- 
rally depend  on  some  lesion  of  the  central  ner- 
vous system,  but  may  result  from  local  nerve- 
disease.  In  cases  of  hemiplegia  from  cerebral 
mischief,  the  muscles  of  the  thorax  on  the 
affected  side  are  often  temporarily  weakened, 
but  they  usually  subsequently  regain  their 
power.  When  the  upper  part  of  the  spinal  cord 
is  injured  or  diseased  at  a  certain  point,  all 
the  muscles  of  the  chest  become  paralysed, 
■which  is  a  very  serious  matter,  as  respiration 
and  the  acts  connected  therewith  cannot  be  carried 
on,  except  by  the  diaphragm,  and  consequently 
the  blood  is  imperfectly  aerated,  secretions  accu- 
mulate in  the  lungs,  and  the  patient  dies  from 
suffocation,  c.  Atrophy  or  degeneration  may 
involve  the  thoracic  muscles.  In  cases  of  pul- 
monary phthisis  either  the  whole  of  these 
muscles  or  certain  of  them  are  not  uncommonly 
wasted  out  of  proportion  to  the  general  emacia- 
tion. These  muscles  may  also  be  more  or  less 
implicated  in  progressive  muscular  atrophy, 
and  occasionally  a  single  muscle  undergoes 
marked  wasting.  The  writer  has  seen  a  striking 
example  of  this  local  atrophy  in  connection  with 
the  pectoralis  major,  but  the  serrarus  magnus  or 
other  muscles  may  be  implicated.  The  -wasting 
is  probably  in  most  cases  due  to  disease  of  the 
nerves  supplying  the  affected  muscles.  It  is 
quite  evident  on  examination,  and  the  movements 
which  are  usually  performed  by  the  involved 
structures  cannot  be  executed  properly,  d.  On 
the  other  hand,  the  chest-muscle6  may  become 
hypertrophied.  This  may  be  a  natural  result  of 
training ;  or  it  may  occur  in  consequence  of 
their  being  called  upon,  either  habitually  or 
at  intervals,  to  act  excessively,  as  in  cases  of 
emphysema  or  asthma.  In  exceptional  in- 
stances the  condition  known  as  pseudo-hyper- 
trophic  muscular  paralysis  has  extended  up  to 
the  chest,  e.  The  thoracic  muscles  occasionally 
present  marked  irritability  under  percussion  or 
friction.  This  has  been  regarded  as  an  impor- 
tant sign  of  phthisis ;  but  the  writer  has  only 
observed  it  in  a  comparatively  few  instances  of 
this  disease,  and  has  found  it  equally  if  not  more 
evident  in  cases  where  the  lungs  were  perfectly 
healthy,  f.  As  the  result  of  injury  and  other 
causes,  some  portion  of  the  muscular  structures 
of  the  chest  may  be  lacerated,  ruptured,  or  per- 
forated, either  alone  or  along  with  other  struc- 
tures. This  condition  will  be  further  alluded  to 
presently. 

3.  Nervous  Affections. — a.  Neuralgia  is 
very  common  in  different  parts  of  the  chest, 
especially  in  the  side,  and  particularly  the  left 
side — intercostal  neuralgia.  The  pain  is  loca- 
lised, being  usually  referred  to  a  point  where  a 
branch  of  nerve  becomes  superficial.  It  is  more 
or  less  constant,  but  subject  to  exacerbations,  in 
some  cases  being  very  severe  at  times.  It  may 
be  increased  by  deep  breathing  or  coughing,  but 
is  not,  as  a  rule,  so  much  affected  by  these  and 
similar  actions  as  are  other  painful  chest-affec- 
tions. Shooting  and  darting  sensations  often 
radiate  from  the  principal  point,  and  certain 
spots  of  tenderness — points  douloureux  —  may 
be  recognised  in  many  cases  (see  Intehcostai. 
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Neuralgia),  b.  Intercostal  neuritis  is  occasion- 
ally met  with,  and  this  affection  is  attended 
with  great  pain,  localised  and  radiating,  with 
much  tenderness,  the  suffering  being  aggravated 
by  whatever  causes  any  local  disturbance.  It 
is"  probable  that  the  severe  pains  experienced 
in  some  instances  where  the  complaint  is  sup- 
posed to  be  muscular,  are  due  to  branches  of 
nerve  being  in  an  inflammatory  condition,  c. 
Some  individuals,  especially  females,  exhibit 
a  remarkable  superficial  tenderness  over  the 
thorax  or  in  parts  of  this  region,  especially 
the  anterior  and  upper  portions.  The  slightest 
touch  is  resented,  and  the  most  delicate  percus- 
sion cannot  be  borne.  This  condition  may  exist 
without  any  actual  disease,  or  it  is  sometimes 
observed  in  phthisical  cases,  d.  Sensation  may 
be  more  or  less  impaired  over  the  chest,  or  in 
limited  portions,  either  in  connexion  with  central 
or  local  nervous  disease,  or  in  hysterical  and 
nervous  persons.  Various  paraesthesiae  are  also 
frequently  referred  to  this  region  by  the  class  of 
individuals  just-mentioned. 

4.  Diseases  of  the  Bones  or  Cartilages. — 
The  morbid  conditions  which  may  be  referred 
to  the  bony  and  cartilaginous  framework  of  the 
thorax  are  as  follows : — a.  There  may  be  undue 
rigidity  and  firmness  of  the  chest-walls,  owing 
to  an  excessive  deposit  of  calcareous  matter  in 
the  sternum  and  ribs,  with  ossification  or  petri- 
faction of  the  cartilages.  This  is  a  normal  con- 
dition in  old  people,  being  one  of  the  degenera- 
tive changes  to  which  they  are  liable,  but  it  may 
also  occur  in  younger  individuals,  as  the  result 
of  hard  work,  or  in  connexion  with  certain 
pulmonary  diseases.  This  state  of  rigidity 
interferes  more  or  less  with  the  respiratory 
movements,  and  not  infrequently  causes  serious 
embarrassment,  b.  On  the  other  hand,  the  ribs 
and  cartilages  may  be  deficient  in  firmness, 
and  consequently  too  yielding  and  elastic. 
This  is  observed  in  children  and  young  persons 
who  are  ill-nourished,  and  it  becomes  a  condition 
of  great  moment  when  any  disease  sets  in  which 
causes  obstruction  to  the  entrance  of  air  into 
the  lungs,  such  as  bronchitis.  The  chest-walls 
are  then  liable  to  fall  in  more  or  less  during  the 
act  of  inspiration,  and  may  become  permanently 
deformed,  the  pigeon-breast  and  other  abnormal 
forms  of  thorax  being  thus  originated.  In 
rickety  children  the  vicinity  of  the  junction  of 
the  ribs  with  their  cartilages  is  the  most  yield- 
ing part  of  the  chest,  where  nodular  thickenings 
•may  often  be  felt,  and  in  such  subjects  this  is 
the  portion  of  the  thoracic  wall  which  is  most 
liable  to  fall  in.  c.  Acute  or  chronic  periostitis 
•or  perichondritis  is  sometimes  observed  in  con- 
nexion, respectively,  with  the  sternum  or  ribs, 
•or  with  the  cartilages.  The  acute  affection 
gives  rise  to  much  pain  and  tenderness,  which 
may  be  accompanied  with  superficial  redness  and 
swelling,  and  may  simulate  some  more  serious 
disease.  The  chronic  complaint  usually  assumes 
the  form  of  a  node,  being  the  result  of  syphilis. 
The  writer  has  occasionally  observed  a  small 
swelling  at  the  junction  of  one  of  the  ribs  with 
its  cartilage,  painless,  unaccompanied  with  red- 
ness, but  presenting  distinct  fluctuation,  d. 
The  bony  and  cartilaginous  structures  them- 
selves may  be  the  seat  of  disr.ase  in  some  part  of 


the  chest,  and  here  must  be  included  the  portion 
of  the  spinal  column  which  limits  this  region 
posteriorly.  Thus  there  may  be  acute  inflam- 
mation, caries,  necrosis,  or  so-called  scrofulous 
disease.  Among  the  more  important  causes 
which  are  liable  to  originate  these  conditions 
may  be  mentioned  injury,  syphilis,  scrofula, 
empyaema  opening  externally,  and  thoracic  tu- 
mours or  aneurisms  growing  outwards.  They 
may  lead  to  serious  consequences,  both  local 
and  general,  and  frequently  cause  more  or  less 
deformity  of  the  chest,  e.  Permanent  thicken- 
ing and  distortion  of  portions  of  the  ribs  are 
sometimes  observed  after  fractures  which  have 
united  improperly. 

5.  Inflammation  and  Abscess. — It  is  ex- 
pedient to  make  a  separate  group  of  those  cases 
in  which  inflammation,  resulting  in  the  formation 
of  one  or  more  abscesses,  occurs  in  some  portion 
of  the  soft  structures  entering  into  the  construc- 
tion of  the  chest-walls.  This  may  be  of  local 
origin,  arising  from  injury,  bone-disease,  or  other 
causes ;  or  it  may  be  due  to  the  opening  of  an 
empyaema  into  the  tissues ;  to  suppuration  ex- 
tending and  burrowing  from  the  axilla  or  other 
parts  ;  or  to  pyaemia.  ■  If  deep-seated,  an  abscess 
may  be  difficult  to  detect  with  certainty,  but 
usually  the  signs  of  this  condition  become 
sufficiently  obvious.  Sinuses  or  fistulae  may  be 
left  as  a  consequence  of  suppuration  in  the 
chest- wall,  especially  when  pus  makes  its  way 
outwards  from  within. 

6.  Tumours  and  New- Growths. —  These 
morbid  conditions  also  demand  separate  notice. 
They  may  be  connected  with  any  of  the  struc- 
tures of  the  chest-walls,  and  are  of  various  kinds ; 
among  those  which  have  come  under  the  writer's 
notice  may  be  mentioned  molluscum,  fatty 
growths,  cystic  tumours,  enlarged  sebaceous 
glands,  and  infiltrated  carcinoma.  Tumours  may 
make  their  way  inwards  from  the  chest-walls, 
encroaching  upon  the  cavity  of  the  thorax  ;  or, 
on  the  other  hand,  the  walls  may  be  involved  by 
growths  from  within.  It  need  scarcely  be 
mentioned  that  mammary  tumours  constitute  a 
distinct,  and  by  far  the  most  important  group 
associated  with  the  structures  covering  the  chest. 
See  Breast,  Diseases  of. 

7.  Perforations  and  Ruptures. — The  mus- 
cular structures  of  the  thoracic  wall  may  be 
more  or  less  destroyed  in  some  part  either  by 
sudden  rupture  or  gradually,  allowing  a  hernial 
protrusion  of  the  lung  to  take  place  between  the 
ribs.  As  already  noticed,  empyaema  may  make 
its  way  outwards  through  the  chest-wall.  Aneu- 
risms and  tumours  extending  outwards  from 
within  the  thorax  frequently  cause  serious  de- 
struction of  the  tissues,  including  the  bony  and 
cartilaginous,  as  well  as  the  soft  structures. 
This  destructive  process  is  often  attended  with 
severe  pain  and  suffering,  and  leads  to  grave 
mischief. 

8.  Variations  in  Form  and  Size.  —  The 

chest  often  presents  deviations  from  the  normal 
shape  and  size,  and  these  are  so  important  that 
they  demand  separate  consideration.  See  De- 
formities of  Chest. 

Treatment. — In  many  cases  where  the  chests 
walls  are  in  a  morbid  state,  they  either  do  not 
need  any  special  treatment,  or  no  treatment  can 
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be  of  avail.  The  chief  circumstances  under 
which  the  practitioner  may  be  called  upon  to 
uitorfero,  and  the  measures  to  be  adopted,  may 
be  briefly  indicated  as  follows  : — 

a.  Painful  affections  of  the  chest-walls,  do- 
pending  upon  conditions  of  the  muscles  or 
nerves,  frequently  demand  local  applications  for 
their  relief.  Thus  in  different  cases  it  may 
be  requisite  to  employ  hot  fomentations,  dry 
heat,  or  cold  applications,  in  tho  form  of  wet 
rags  frequently  changed,  ice,  or  evaporating  lo- 
tions ;  or  to  use  anodyne  applications  of  various 
kinds,  such  as  belladonna  plaster  or  liniment, 
opium  plaster  or  a  liniment  containing  laudanum, 
oleate  of  morphia,  tincture  of  aconite  or  ointment 
of  aconitine,  or  veratria  ointment.  Anodynes 
may  also  sometimes  be  added  to  fomentations 
with  advantage.  Friction  is  often  of  much  ser- 
vice, and  at  the  same  time  stimulating  liniments 
may  be  employed,  such  as  one  containing  cam- 
phor, chloroform,  or  turpentine.  For  ill-defined 
muscular  pains  about  the  chest,  which  are  fre- 
quently complained  of,  free  douching  with  cold 
water  every  morning,  followed  by  friction  with 
a  rough  towel,  is  often  highly  efficacious.  When 
pain  is  localised  and  obstinate,  much  benefit  may 
be  derived  from  the  application  of  a  sinapism, 
mustard-leaf,  or  even  a  small  blister.  In  other 
cases  the  use  of  the  ether-spray  is  serviceable, 
repeated  more  or  less  frequently ;  or  sometimes 
much  relief  may  be  obtained  from  applying  over 
a  painful  spot  a  mixture  of  equal  parts  of  chloro- 
form and  belladonna  liniment.  Galvanism  is 
another  agent  which  may  be  of  the  greatest  ser- 
vice in  relieving  painful  sensations  about  the 
chest,  whether  connected  with  the  muscles  or 
nerves.  Subcutaneous  injections  of  hot  water, 
morphia,  or  atropine  may  be  demanded  in  some 
cases,  and  constitute  a  most  valuable  mode  of 
treatment  if  pain  cannot  otherwise  be  assuaged. 

In  the  treatment  of  many  painful  affections  of 
the  chest-walls  much  assistance  may  be  derived 
from  attention  to  posture,  especially  in  connec- 
tion with  certain  occupations ;  from  the  avoidance 
of  undue  fatigue,  or  of  any  violent  actions  which 
are  known  to  influence  this  part,  such  as  cough  ; 
and  from  the  adoption  of  measures  tending  to 
support  the  structures,  or  to  keep  them  in  a  state 
of  rest.  The  writer  has  found  great  benefit  in 
a  large  number  of  instances  from  strapping  the 
side  more  or  less  extensively,  in  the  manner 
advocated  by  him  for  the  treatment  of  pleurisy ; 
;ind  if  there  is  any  localised  pain,  some  limited 
anodyne  application,  such  as  a  piece  of  belladonna 
plaster,  may  be  placed  over  this  spot  under  the 
strapping. 

b.  In  many  affections  of  the  chest- walls,  treat- 
ment directed  to  the  general  system,  or  to  some 
special  constitutional  condition,  is  often  of  the 
ijreatest  service.  Thus,  in  the  painful  complaints 
already  noticed,  there  are  frequently  marked  gene- 
ral debility  and  anaemia ;  and  essential  benefit  is 
derived  from  the  administration  of  quinine,  pre- 
parations of  iron,  strychnine,  cod-liver  oil,  pre- 
parations of  phosphorus,  and  other  tonic  medi- 
cines, or  such  as  improve  nutrition.  Some  of 
these  aro  also  most  useful  when  there  is  disease 
of  bone  and  its  consequences.  Again,  certain  af- 
fections of  tho  thoracic  wall  may  be  associated 
with  rheumatism,  gout,  or  syphilis,  and  then  the 
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particular  treatment  indicated  for  each  of  these- 
several  conditions  is  called  for. 

c.  When  disorders  of  the  muscles  of  the  chest- 
walls  occur,  such  as  paralysis  or  spasm,  asso- 
ciated with  some  disease  of  tho  central  nervous 
system,  the  treatment  must  usually  be  directed 
to  this  disease,  and  but  little  can  be  done  for  the 
local  disturbance.  In  some  instances,  however, 
electrical  or  other  modes  of  treatment  may  b» 
of  some  service,  by  influencing  the  action  of  tho 
muscles,  but  no  definite  rules  can  be  laid  down. 

d.  Local  inflammations  in  connection  with  the 
thoracic  walls  must  be  treated  as  in  other  parts 
of  the  body,  and  it  is  unnecessary  to  discuss  this 
subject  in  the  present  article. 

e.  Surgical  treatment  may  be  called  for  under 
certain  circumstances.  Of  course  this  will  be  the 
case  if  the  chest-walls  are  injured  in  any  way. 
Among  other  conditions  likely  to  demand  sur- 
gical interference  may  be  specially  mentioned 
subcutaneous  emphysema,  abscesses,  disease  of 
the  bones,  and  tumours. 

Frederick  T.  Eobekts. 

CHEST-WALLS,   Deformities  of.  See 

Deformities  of  Crest. 

CHICKEN-POX.— Synon.  :  Varicella;  Fr. 
La  Varicelle ;  Ger.  Wasserpocken. 

Definition. —  A  specific  infectious  febrile 
disease,  characterised  by  the  appearance,  in  suc- 
cessive crops,  of  red  spots,  which  in  the  course  of 
about  a  week  pass  through  the  stages  of  pimple, 
vesicle,  and  scab. 

Etiology. — The  origin  of  this  disorder  is  un- 
known. It  is  certain  that  it  arises  from  con- 
tagion, and  that  childhood  is  its  predisposing 
cause.  It  occurs  in  children  at  the  breast,  and 
is  seen  with  increased  frequency  up  to  the  fourth 
year,  at  which  period  it  attains  its  maximum. 
It  is  less  often  found  between  four  and  twelve, 
and  after  twelve  it  may  be  said  to  disappear, 
although  it  is  occasionally  seen  in  adults. 

Symptoms — The  illness  commences  without 
any,  or  with  but  slightly-marked  premonitories. 
There  is  usually,  however,  6ome  feeling  of  lassi- 
tude, and  the  patient  goes  to  bed  earlier  than 
usual.  Within  a  few  hours  an  eruption  appears, 
usually  on  some  part  of  the  back  or  chest,  but 
there  are  many  exceptions  to  this  rule.  It  may 
commence  on  the  face,  neck,  chest,  abdomen,  or 
extremities,  or  upon  several  of  these  parts  at  the 
same  time.  The  eruption  consists  of  small, 
faintly  papular  rose-spots,  varying  in  number 
from  twenty  to  one  or  two  hundred.  These,  in 
the  course  of  eight,  twelve,  or,  at  the  most,  twenty- 
four  hours  from  their  appearance,  change  into 
vesicles,  which,  at  first  small  in  size  and  clear  as 
to  their  contents,  become  quickly  large  ;  globular, 
or  semi-ovoid  in  form  ;  translucent,  glistening, 
and  opalescent  in  appearance ;  and  surrounded 
with  a  faint  areola.  Towards  the  end  of  the 
second  day  of  illness,  the  vesicles  attain  complete 
development,  and  about  this  time  a  few  may  be 
seen  on  the  sides  of  the  tongue,  on  the  lips, 
cheeks,  or  palate,  and  sometimes  upon  the  mucous 
membrane  of  the  genitals.  About  the  third  day 
a  few  of  the  vesicles  may  have  a  pustular  appear- 
ance, and  sometimes  a  few  pustules  are  seen  ;  buV 
regarding  the  eruption  as  a  whole,  pustulation 
forms  an  incident  rather  than  an  essential  feature 
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in  its  progress.  On  the  fourth  day  the  vesicles 
begin  to  dry  up,  and  by  the  sixth  complete  scabs 
are  formed.  These  fall  off  in  a  few  days,  leaving 
in  their  place  faintly  red  spots,  and  sometimes 
a  few  pits.  A  single  crop  of  the  eruption  may 
be  said  to  complete  itself  in  five  or  six  days ; 
and,  as  two  or  three  crops  appear  on  as  many 
successive  days,  the  illness  will  last  rather 
more  than  a  woek.  In  the  event,  however,  of 
there  being  four  or  five  crops,  it  may  be  pro- 
longed for  another  week,  but  this  is  unusual. 
With  the  appearance  of  the  eruption,  the  tem- 
perature rises  two,  three,  or  even  more  degrees, 
and  this  rise  recurs  with  each  successive  crop  of 
spots.  The  pulse  is  sometimes  slightly  increased 
in  frequency;  the  tongue  is  moist,  and  sometimes 
covered  with  a  light  fur.  As  a  rule,  however, 
there  is  but  little  constitutional  disturbance, 
although  it  is  occasionally  severe. 

Pathology.  — Chicken-pox  is  due  to  the  re- 
ception of  a  specific  poison,  which  after  an  incu- 
bation of  about  thirteen  days,  shows  itself  by  an 
eruption  upon  the  skin.  What  this  poison  is,  how 
it  enters  the  body,  and  what,  if  any,  changes  it 
produces  upon  the  internal  organs,  the  present 
state  of  our  knowledge  does  not  enable  us  to 
say.  It  affects  the  same  individual  once  only, 
and  it  is  perfectly  distinct  from  modified  small- 
pox, as  the  following  considerations  will  show : — 
1.  Chicken-pox  is  characterised  by  the  rapidity 
with  which  it  runs  through  its  stages ;  modified 
small-pox,  on  the  contrary,  is  characterised  by 
an  interruption  in  the  course  of  the  disease  at 
one  or  other  of  three  points — the  papular,  the 
vesicular,  or  the  pustular.  2.  The  chicken-pox 
eruption  attains  complete  development  by  the 
end  of  the  third  day;  in  modified  small-pox, 
should  the  eruption  attain  complete  develop- 
ment, this  will  not  occur  before  the  ninth  day. 
however  much  the  disease  may  be  modified.  3. 
In  modified  small-pox  the  premonitory  symptoms 
are  usually  well-marked,  often  quite  as  severe  as 
in  the  natural  disease,  and  these  last  forty-eight 
hours,  after  which  there  is  an  eruption  of  small 
hard  papules  on  the  forehead,  face  and  wrists,  fol- 
lowed by  a.  fall  of  temperature.  In  chicken-pox 
the  premonitories  are  most  often  wanting,  and 
when  present  are  slightly  marked,  and  the  erup- 
tion is  followed  by  a  rise  in  the  temperature.  It 
appears,  moreover,  upon  any  part  of  the  body  in- 
discriminately, and  less  frequently  on  the  face  than 
on  other  parts;  and  within  a  few  hours — at  the 
most  within  twenty-four — ithas  become  vesicular; 
whereas  in  modified  small-pox  the  vesicular  stage 
is  only  reached  forty-eight  hours  after  the  appear- 
ance of  eruption.  4.  The  vesicles  of  chicken-pox 
are  globular  or  ovoid  in  form,  without  any  central 
depression ;  glistening  or  translucent  in  appear- 
ance ;  and  unicellular  in  structure.  They  collapse 
on  pricking,  and  attain  their  maximum  develop- 
ment in  from  twelve  to  eighteen  hours.  Modified 
and  natural  small -pox  vesicles  are  flat  and  circu- 
lar in  form,  always  depressed  in  the  centre,  and 
sometimes  umbilicated,  of  an  opaque  dirty 
white  colour,  and  multicellular  in  structure. 
They  do  not  collapse  on  pricking,  and  attain 
their  maximum  development  at  the  end  of  the 
third  day  from  their  origin.  5.  Small-pox  is  an 
mocolable  affection  ;  chicken-pox,  according  to 
reliable  authority,  is  not.    6.  When  cases  arise 
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which  all  recognise  to  be  modified  small-pox, 
they  are  always  accompanied  by  others  which 
are  more  severe ;  and  in  epidemics  these  latter 
gradually  become  more  numerous  up  to  a  point 
of  maximum  intensity,  when  they  decline  and 
the  modified  forms  reappear.  In  chicken-pox 
there  is  no  such  gradual  increase  in  the  intensity 
of  illness,  and  neither  serious  nor  fatal  cases  form 
part  of  its  epidemics,  which  prevail  indepen- 
dently of  small-pox.  7.  Small-pox  and  vaccinia 
are  often  early  followed,  in  the  same  individual, 
say  within  two  or  three  years,  by  chicken-pox, 
and  vice  versd.  8.  Chicken-pox,  vaccinia,  and 
small-pox  have  been  known  to  follow  in  imme- 
diate succession  in  the  same  individual. 

Couesb,  Terminations,  Sequeue. — Varicella 
always  runs  a  favourable  course,  invariably  ter- 
minates in  recovery,  and  has  no  sequelae. 

Diagnosis. — It  should  be  borne  in  mind  that 
a  sure  diagnosis  cannot  bemade  in  less  than  forty- 
eight  hours.  The  appearance,  however,- of  a  crop 
of  vesicles,  followed  on  the  next  day  by  a  second 
crop,  points  almost  certainly  to  chicken-pox. 
Attention  to  this,  and  to  the  points  noted  under 
the  head  of  pathology,  ought  to  make  the 
diagnosis  easy. 

Prognosis. — This,  as  has  been  indicated  above, 
is  always  favourable. 

Treatment. — The  treatment  of  chicken-pox 
consists  in  confining  the  patient  to  his  room,  or 
in  the  more  marked  cases  to  his  bed,  for  one  or 
two  days ;  and  in  the  administration  of  light, 
unstimulating  food.  Although  no  physician  has- 
recorded  a  fatal  case  of  chicken-pox,  a  child 
whose  temperature  may  be  three,  four,  or  six 
degrees  above  the  normal,  should  be  watched 
with  care.  Alex.  Collie. 

CHIGOE. — Description. — The  Chigoe  is  a. 
minute  parasitic  insect,  common  in  the  West 
Indies  and  northern  parts  of  South  America.  It 
is  also  popularly  known  as  the  Jigger  or  Sandflea. 
Though  formerly  regarded  as  an  acarus  or  mite, 
it  is  now  generally  recognised  as  a  true  flea  be- 
longing to  the  genus  Pulex  (P.  penetrans);  but 
several  entomologists  have  advanced  solid  reasons- 
for  separating  it  from  the  ordinary  fleas.  Thus 
Westwood  terms  it  the  flesh-flea,  or  Saroopsylla 
penetrans,  whilst  Gu&rin  formed  the  genus 
Dermatophiltis  for  its  reception.  Practically, 
these  distinctions  are  of  little  moment. 

The  Chigoe  ordinarily  lives  in  dry  and  sandy 
situations,  where  it  multiplies  to  a  prodigious 
extent.  It  attacks,  however,  the  feet,  chiefly 
underneath  the  nails  and  between  the  toes  ;  the 
impregnated  females  burying  themselves  beneath 
the  skin.  Here  the  abdomen  of  the  parasite 
swells  to  the  size  of  a  pea ;  and,  unless  removed 
by  operation,  gives  rise  to  acute  local  inflamma- 
tion, terminating  in  suppuration  and  sometimes 
in  extensive  ulceration,  with  even  fatal  results 
to  the  patient.  Dogs  also  suffer  excruciating 
torment  from  the  bites  and  immigration  of  the 
Bicho  do  Cachorro,  which,  however  Pohl  and 
Kollar  regard  as  distinct  from  the  human  jigger 
{Bicho  depi).  Be  that  view  correct  or  not,  it  would 
appear  from  the  observations  of  Rodschild  and 
W cstwood  that  the  larvae  of  the  human  chigoe  are 
hatched  in  the  open  wounds  or  ulcers,  which  some- 
times extend  inwards  so  as  to  involve  the  bonefr 
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themselves.  In  bad  cases  amputation  of  the  toes 
and  adjacent  parts  becomes  nocossary.  Left  to 
tiiomselves,  the  larvae  escape  from  their  host,  and 
probably,  after  the  manner  of  bots  and  other 
parasitic  insects,  penetrate  the  soil  for  the  pur- 
pose of  acquiring  the  pupal  stage  of  growth. 

Treatment. — As  regards  treatment,  the  in- 
dications are  simple.    The  parasite  should  bo 
removed  with  the  utmost  care.     Where  this 
has  not  boon  done,  and  whore,  as  a  conse- 
quonco,  opon  sores  oxist,  frequent  washings  with 
tepid  water,  followed  by  the  application  of  car- 
bolic acid  lotions  (twenty  or  thirty  grains  to  the 
ounce),  or  of  ointments  (one  drachm  to  one  ounce 
of  benzoated  lard)  will  be  found  most  suitable. 
Or,  again,  the  carbolic  acid  putty,  as  sold  in 
shops,  or  the  application  of  one  part  of  the  acid 
previously  mixed  with  ten  or  twelve  parts  of 
simple  olive  oil,  will,  in  all  likelihood,  be  suffi- 
cient to  cause  the  destruction  of  any  larvae  that 
might  remain.    In  European  practice  cases  of 
jigger  are  rarely  seen;  nevertheless  the  writer 
has  recorded  an  instance  in  which  strong  men- 
tal delusions  followed  the  torture  produced 
by  these  creatures  (Worms,  p.  141).  The  pa- 
tient, a  middle-aged  married  lady,  had  suffered 
severely  during  her  residence  in  the  West  Indies. 
Although  she  had  got  rid  of  the  parasites,  she 
constantly  harpooned  her  own  feet  in  the  hope 
of  destroying  the  young  jiggers  which  she  felt 
sure  were  still  burrowing  beneath  the  skin. 
Lastly,  it  seems  almost  needless  to  say  that 
residents  and  travellers  in  Guiana,  Brazil,  and 
in  the  West  Indies  generally,  should  have  their 
feet  properly  protected.  T.  S.  Cobbold. 

CHILBLAIN.— Stnon.  :  Kibe  ;  Pernio ;  Er. 
Engelure ;  Ger.  Frostbeule. 

Definition. — A  state  of  inflammation  of  a 
part  of  the  skin  induced  by  cold. 

2Etiologt. — Chilblains  are  common  in  children 
and  young  persons,  and  are  more  frequent  in  girls 
than  in  boys.  They  occur  chiefly  in  those  of  a 
lymphatic  constitution,  and  may  be  considered 
as  an  indication  of  debility  and  deficient  vital 
power.  In  adult  age  they  are  rare,  and  are  only 
met  with  when  the  powers  of  the  constitution 
are  reduced.  Their  occurrence  is  influenced  more 
by  the  strength  of  the  individual  than  by  the 
degree  of  cold,  and  they  continue  in  some  persons 
throughout  the  entire  year.  Their  tendency  is  to 
cease  with  the  full  development  of  the  organism, 
and  they  reappear  occasionally  in  advanced  life. 

Description. — The  regions  of  the  body  usually 
affected  with  chilblain  are  the  feet  and  hands,  to 
which  are  sometimes  added  the  ears  and  nose.  A 
chilblain  presents  three  stages  or  degrees  of 
severity,  namely,  erythematous,  bullous,  and  gan- 
grenous ;  and  it  may  be  arrested  at  the  first  or 
second  stage  by  the  withdrawal  of  the  cause.  The 
erythematous  stage  is  restricted  to  hyperaemia, 
swelling,  and  severe  burning  and  itching,  the 
itching  being  increased  by  heat,  as  by  that  of  the 
fire  or  that  induced  by  exercise.  The  congested 
spot  is  circular  in  figure,  somewhat  tumid, 
brightly  red  at  first,  but  later  on  roseate  crimson, 
purple,  or  livid  in  colour.  The  second  or 
bullous  stage  exhibits  the  blain  or  blister  re- 
sulting from  effusion  of  serum  beneath  the 
■cuticle;  the  permanent  colour  of  the  swelling  is 
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now  purple  or  livid,  and  the  contents  of  the 
blister  a  limpid  serum,  generally  reddened  with 
blood  ;  sometimes,  indeed,  the  fluid  of  the  blister 
may  be  semi-purulent.  In  the  gangrenous  stage 
the  blister  is  broken,  the  surface  of  the  derma 
is  in  a  state  of  gangrene,  and  the  gangrenous 
layer  is  subsequently  removed  as  a  slough  by 
ulceration. 

Treatment. — The  treatment  of  chilblain  re- 
quires to  be  modified  to  suit  its  "different  degrees. 
In  the  first,  the  indication  is  to  restore  normal 
circulation  by  gentle  friction,  and,  when  the 
part  is  severely  chilled,  it  is  usual  to  rub  it  with 
snow ;  then  some  soothing  liniment  may  bo 
employed ;  and,  finally,  a  stimulating  liniment, 
covering  the  part  afterwards  with  zinc  ointment 
and  cotton  wool,  or  shielding  it  with  lead  or 
opium  plaster  spread  on  washleather.  The  lini- 
ments most  in  favour  for  this  purpose  are  the 
soap  liniment  with  chloroform,  the  compound 
camphor  liniment,  the  turpentine  liniment,  and 
the  linimentum  iodi.  In  the  bullous  stage  a 
similar  treatment  may  be  used  to  the  erythema- 
tous portions,  whilst  the  blister  should  be 
snipped  and  the  broken  surface  pencilled  with 
the  compound  tincture  of  benzoin,  and  afterwards 
dressed  with  unguentum  resinae  or  an  ointment 
of  Peruvian  balsam.  In  the  third  stage  the 
erythematous  phenomena  still  require  attention, 
and  the  ulcer  should  be  dressed  with  unguentum 
resinae,  either  alone,  or  in  combination  with 
spirits  of  turpentine. 

To  obviate  constitutional  debility,  the  diet 
should  be  nutritious  and  generous,  and  recourse 
may  be  had  to  tonic  remedies,  such  as  iron  and 
quinine.  Ebasmus  Wilson. 

CHILL.  —  A  subjective  sensation  of  cold- 
ness, accompanied  with  shivering,  and  most 
frequently  experienced  in  connexion  with  febrile 
or  inflammatory  diseases,  in  nervous  individuals, 
and  after  exposure  to  cold  and  wet.  In  popular 
language  '  taking  a  chill '  is  used  as  synonymous 
with  '  catching  a  cold.'    See  Eigoe. 

CHIN-COUGH. — A  synonym  for  whooping- 
cough.    See  Whooping  Cough. 

CHIRAGRA  (Xelp,  the  hand,  and  Hypa,  a 
seizure). — Gout  in  the  hand.    See  Gout. 

CHLOASMA  (xAda,  a  green  herb). — 
Stnon.:  Liverspot.  Fr. Ephclide ;  Ger. Leberflcck. 

A  pigmentary  discolouration  of  the  skin,  of  a 
yellowish  brown  or  liver-colour  tint,  occurring 
in  blotches,  and  due  to  constitutional  causes. 
Its  synonym,  ephelis  gravidarum,  indicates  its 
occasional  association  with  pregnancy.  See 
Pigment  art  Skin  Diseases. 

Erasmus  Wtilson. 

CHLOEAL,  Poisoning  by.  See  Antidote. 
CHLOROFORM,  Use  of.  See  Anesthetics. 

CHLOROSIS  (x^ophs,  green  or  sallow). 
Stnon.  :  Green-sickness ;  Fr.  La  chlorose ;  Ger. 
Chlorose;  Bleichsucht. 

Definition. — A  variety  of  anaemia  occurring 
in  a  peculiar  diathesis  or  habit  of  body,  which 
is  characterised  by  deficient  growth  of  the  cor- 
puscular elements  of  the  blood,  and  of  the  vas- 
cular system. 


The  subjects  of  this  diathesis  are  said  to  be 
chlorotic.  They  ordinarily  enjoy  good  health, 
unless  exposed  to  any  of  the  causes  of  anaemia, 
when  they  speedily  suffer  from  aglobulism  ;  and 
this  aglobulism  may  proceed  to  complete  anaemia. 
The  term  chlorosis  is  properly  applied  to  the 
first  and  simpler  form  of  anaemia  in  these  sub- 
jects ;  while  the  second  and  more  complex  con- 
dition is  designated  chlor-anmmia ;  or,  more 
commonly,  ancemia  {see  Anjemia). 

2Etiology. — Chlorosis  occurs  almost  without 
exception  in  young  women  about  the  time  of 
puberty,  but  is  found  occasionally  in  children 
and  married  women,  and,  very  rarely,  even  in 
men.  It  is  believed  to  be  more  common  in  the 
higher  ranks  of  life.  Beyond  these  predisposing 
causes,  however,  the  very  origin  of  the  disease 
lies  in  a  peculiar  condition  of  the  blood  and 
blood-vessels,  to  be  presently  described,  which 
is  believed  to  be  congenital,  and  perhaps  heredi- 
tary. In  such  subjects,  and  under  the  preceding 
circumstances,  any  of  the  numerous  causes  of 
anaemia  may  be  sufficient  to  excite  the  appear- 
ance of  chlorotic  symptoms,  but  those  which  do 
so  most  commonly  are  sexual  development,  the 
establishment  of  menstruation  and  its  disorders, 
and  an  insufficient  supply  of  light  to  the  circu- 
lating blood. 

Anatomical  and  Chemical  Characters. — 
The  blood  in  chlorosis  presents  three  definite 
and  distinct  imperfections.  First,  the  total 
quantity  of  blood  is  below  the  normal,  though 
there  may  be  an  excess  in  relation  to  the  calibre 
of  the  vessels  (plethora  ad  vasa).  Secondly,  both 
red  and  white  corpuscles  are  deficient  in  num- 
bers, and  that  proportionately.  Thirdly,  the 
individual  red  corpuscle  contains  less  than  the 
normal  amount  of  haemoglobin,  and  this  defi- 
ciency may  be  so  great  that  the  total  amount 
of  haemoglobin  in  the  blood  is  reduced  to  one- 
fourth.  It  is  an  important  negative  fact  that 
in  pure  chlorosis  the  quality  of  the  liquor  san- 
guinis is  unchanged. 

With  this  condition  of  blood  there  are  asso- 
ciated remarkable  abnormalities  of  the  aorta 
and  arterial  system  generally.  The  most  strik- 
ing of  these  is  a  hypoplasia,  or  dwarfed  condi- 
tion of  the  aorta,  represented  by  small  calibre, 
increased  elasticity,  anomalous  origin  of  the 
branches,  and  unequal  thickness  of  the  intima. 
Along  with  these  there  may  be  found — probably 
as  a  consequence  of  the  preceding — fatty  meta- 
morphosis of  the  intima,  and  enlargement  of 
the  heart,  with  traces  of  endocarditis.  The 
blood-glands  and  lymphatic  structures  are  not 
diseased.  The  condition  of  the  ovaries  and 
uterus  has  been  carefully  examined  in  chlorosis 
and  found  to  vary  extremely.  In  some  cases 
the  generative  organs  are  described  as  '  infantile,' 
while  in  others  they  are  either  immoderately 
developed,  or  perfectly  normal  in  every  respect. 
Corresponding  with  the  aglobulism,  the  sub- 
cutaneous fat  is  abundant ;  and  the  viscera 
present  various  degrees  of  fatty  metamorphosis. 
When  the  cardio-vascular  changes  are  marked 
and  advanced,  there  may  be  extensive  secondary 
disease  throughout  the  body. 

Symptoms. — The  symptoms  of  simple  chlorosis 
are  those  of  mild  anaemia,  with  certain  impor- 
tant differences,  which  become  fewer  and  less 
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marked  and  finally  disappear  as  chlorosis  ad- 
vances to  the  more  serious  disease.  The  appear- 
ance of  the  chlorotic  girl  is  peculiar,  inasmuch 
as  the  pallor  of  her  complexion  is  accompanied 
by  natural  or  even  increased  fulness,  from  the 
excess  of  subcutaneous  fat.  At  the  same  time 
the  colour  of  the  skin  is  so  remarkable  as  to 
have  given  the  name  to  the  disease,  the  general 
hue  being  decidedly  yellow.  In  blondes  the 
transparency  of  the  skin  is  increased ;  in  bru- 
nettes it  is  diminished,  and  a  dull  yellowish- 
grey  colour  of  skin  is  the  result,  which,  in  con- 
trast with  the  greyish-blue  of  the  eyelids,  may 
appear  of  a  sickly  green. 

The  patient's  usual  complaint  is  of  this^ 
alteration  of  colour,  menstrual  disorder,  de- 
bility, great  breathlessness,  cardiac  symptoms, 
and  various  pains.  The  menstrual  symptomn 
are  always  prominent,  namely  amenorrhcea  or 
monorrhagia,  and  leucorrhcea.  Breathlessness 
on  exertion  is  one  of  the  most  striking  symp- 
toms. The  cardiac  symptoms  and  the  cardiac 
and  vascular  signs  closely  resemble  those  of 
anaemia.  But  there  is  this  important  difference 
in  the  phenomena  connected  with  the  heart,  that 
in  many  cases  of  chlorosis  they  indicate  enlarge- 
ment, and  especially  hypertrophy  of  the  left 
ventricle.  The  digestive  and  nervous  systems 
are  frequently  very  seriously  deranged.  The 
urine  is  abundant,  watery,  and  pale.  There  is 
no  dropsy  in  simple,  uncomplicated  chlorosis. 
Optic  neuritis  may  occur. 

,  The  chlorotic  diathesis  may  be  recognized  by  the 
following  characters,  which  are  variously  asso- 
ciated in  different  cases : — Diminutive  stature ;  im- 
perfect sexual  development ;  a  history  of  peculiar 
anaemia  in  childhood,  of  anaemia  with  menstrual 
irregularity  at  puberty,  and  of  previous  attacks 
of  symptoms  of  chlorosis ;  evidence  of  cardiac 
enlargement  or  mitral  disease  in  the  absence  of 
all  the  ordinary  causes  of  these ;  the  occurrence 
of  endocarditis  during  pregnancy  or  postpartum; 
and  the  presence  of  any  of  the  diseases  which 
will  be  referred  to  under  the  head  of  com- 
plications. 

Course,  Duration,  and  Terminations. — 
The  commencement  of  chlorosis  is  generally  gra 
dual,  but  may  be  sudden.  Its  ordinary  course  is 
towards  confirmed  anaemia,  in  which  it  may  ter- 
minate, the  liquor  sanguinis  becoming  affected, 
and  wasting  and  oedema  being  added  to  the 
previous  symptoms,  which  are  also  aggravated. 
It  is  for  this  reason  that  pure  chlorosis  is  a  rare 
disease,  while  anaemia  associated  with  the  chlo- 
rotic diathesis  is  comparatively  common. — The 
duration  of  the  disease  is  variable;  it  rarely 
declines  until  the  determining  circumstances 
have  been  removed,  and  the  patient  subjected  to 
careful  treatment.  Chlorosis  may  reappear  in 
the  subject  of  the  diathesis,  and  that  more  than 
once  ;  but  the  probability  of  its  return  is  small 
after  the  age  of  25,  especially  in  the  married 
female.  Death  from  chlorosis  directly  is  exces- 
sively rare. 

Complications  and  Sequelje. — According  to 
Virchow,  serious  valvular  disease  and  cardiac 
enlargement  may  be  traced  in  some  of  the  worst 
cases  of  chlorosis  to  the  associated  vascular  con- 
dition ;  and  the  mitral  valve  is  peculiarly  liable 
to  be  attacked  by  endocarditis  in  rheumatic 
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puerperal,  or  septic  fevor.  Haemorrhages,  gastric 
nicer,  and  exophthalmic  goitro  are  believed  to 
occur  with  comparative  frequency  in  persons  of 
the  chlorotic  diathesis. 

Pathology.— The  deficiency  of  the  blood  in 
red  and  white  corpuscles,  and  of  the  individual 
red  corpuscle  in  haemoglobin,  described  above, 
indicates  an  imperfect  production  of  the  cellular 
elements  of  the  blood,  and  imperfect  growth  of 
the  red  corpuscles.  With  this  blood-state  there 
is  undoubtedly  associated  a  hypoplastic  or 
dwarfish  condition  of  the  blood-vessels.  In  the 
embryo  the  blood  and  blood-vessels  are  de- 
veloped from  the  same  elements,  the  former 
making  its  appearance  within  the  colls  which 
produce  the  latter.  It  is  highly  probable,  there- 
fore, that  the  anomaly  of  blood  and  the  anomaly 
of  vessels  are  to  be  considered  as  together  an 
expression  of  some  congenital  defect  of  the  blood- 
vascular  system,  leading  to  imperfect  growth 
both  of  blood  and  of  vessels.  Any  individual 
possessing  a  blood-vascular  system  thus  an- 
omalous labours  under  a  peculiar  diathesis,  or 
debility  of  the  corpuscles  and  circulatory  system, 
and  is  said  to  be  a  chlorotic  subject. 

If  the  other  systems  of  the  body  are  full-sized 
(which  is  not  always  the  case)  the  dwarfish  con- 
dition of  the  arteries  of  the  chlorotic  subject, 
and  the  scanty  supply  of  haemoglobin,  will  tend 
to  fail  to  supply  the  ordinary  demands  for  blood, 
and  especially  for  oxygen  ;  and  at  every  period 
of  extraordinary  demand  within  the  economy  the 
blood-vascular  system  will  be  in  danger  of  break-, 
ing  down.    Exposure  to  any  of  the  causes  re- 
ferred to  above  will  be  sufficient  to  produce  the 
symptoms  of  aglobulism,  that  is,  chlorosis  ;  and 
that  when  they  would  not  affect  the  blood  of  an 
ordinary  non-chlorotic  individual.    This  effect  is 
peculiarly  striking  when  the  exciting  influence  is 
one  which  is  universally  recognised  as  an  impor- 
tant factor  in  the  production  of  chlorosis,  namely 
want  of  light ;  for  light  is  essential  in  the  forma- 
tion of  haemoglobin,  and  to  the  health  of  the  red 
corpuscle.    Thus  the  special  phenomena  of  un- 
complicated chlorosis  are  those  of  aglobulism  or 
deficiency  of  the  oxygenating  substance  of  the 
organism ;  and  they  furnish  one  of  the  purest 
examples  in  the  whole  range  of  pathology  of  the 
effects  of  want  of  oxygen  in  the  system  {see 
Blood,  Morbid  Conditions  of).    When  chlorosis 
advances  to  anaemia,  by  the  implication  of  the 
Dlasma,  a  new  series  of  phenomena  present 
themselves,  prominent  among  which  are  loss  of 
flesh  and  oedema  of  the  extremities. 

The  relation  of  the  cardiac  enlargement  and 
valvular  disease  to  the  vascular  hypoplasia  is 
a  purely  physical  one.  More  complex  is  the 
connexion  between  the  blood-vascular  condition 
and  that  of  the  generative  organs.  The  chlo- 
rotic diathesis,  or  actual  chlorosis,  will  mani- 
festly interfere  with  the  development  and  activity 
of  the  ovaries  and  uterus  ;  whilst,  on  the  other 
hand,  disorders  of  the  sexual  functions  are 
amongst  the  most  frequent  exciting  causes  of 
aglobulism. 

Diagnosis. — Chlorosis  is  to  be  distinguished 
from  symptomatic  and  idiopathic  anaemia  ;  and 
the  points  by  which  the  diagnosis  may  be  ac- 
complished have  boon  sufficiently  indicated 
above.     leukaemia  may  be  readily  recognised 
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by  a  careful  examination  of  the  blood  and 
spleen. 

Proonosis. — The  prognosis  is  highly  favour- 
able as  regards  life ;  and  a  speedy  cure  may  be 
assured  in  uncomplicated  cases  subjected  to 
careful  treatment. 

Treatment. —  The  success  of  a  particular 
method  of  treatment  of  simple  chlorosis  is  ono 
of  the  strongest  arguments  in  favour  of  the 
correctness  of  the  preceding  view  of  the  patho- 
logy of  the  disease.  The  condition  being  one  of 
aglobulism,  the  treatment  employed  will  be  60 
far  simpler  than  that  of  anaemia,  that  the  red 
corpuscles  alone  have  to  be  restored.  While  the 
various  measures  recommended  in  the  more 
serious  blood-disorder  are  therefore  to  be  em- 
ployed, if  necessary,  it  will  generally  be  found 
that  in  chlorosis  iron  alone  will  be  sufficient  to 
effect  a  cure.  The  particular  form  in  which  the 
drug  is  to  be  presented  must  be  carefully  selected 
according  to  circumstances  which  need  not  be 
repeated  in  this  article.  A  free  supply  of  sun- 
light is  essential,  and  must  be  insisted  upon  ;  and 
physiological  rest  of  the  blood  and  of  the  organs 
of  circulation  is  equally  necessary. 

J.  Mitchell  Bruce. 

CHOLAGOGUES  (x°M,  bile,  and  &yu>,  I 
move). — Definition. — Substances  which  lessen 
the  amount  of  bile  in  the  blood 

Enumeration. — The  principal  cholagogues 
are  Mercury  and  its  preparations — especially 
calomel  and  blue  pill ;  Podophyllum  and 
Podophyllin ;  Aloes ;  and  Rhubarb. 

Action  and  Uses. — The  liver  has   a  two- 
fold action — it  forms  bile,  which  is  poured  into 
the  duodenum ;  and  it  also  excretes  the  bile 
which  has  been  reabsorbed  from  the  duodenum 
and  carried  back  to  the  liver  by  the  portal  cir- 
culation.   Much  bile  thus  circulates  continually 
between  the  liver  and  duodenum,  while  part  is 
carried  down  the  intestine  with  the  faeces,  and 
its  place  supplied  by  newly-formed  bile.  When 
the  quantity  circulating  in  this  way  is  too  great  to 
be  completely  excreted  by  the  liver,  it  enters  the 
general  circulation  and  produces  symptoms  of 
biliousness.    These  are  removed  by  the  so-called 
cholagogues,  which  probably  act  by  stimulating 
the  duodenum,  and  thus  carrying  the  bile  so  far 
down  the  intestine  as  to  interfere  with  re-absorp 
tion.  Amongst  the  best  cholagogues  are  the  pre- 
parations of  mercury,  which  do  not  increase  the 
secreting  power  of  the  liver,  nor  augment  the 
quantity  of  bile  formed  by  it.    Their  utility  is 
greatly  increased  by  combination  with  a  saline 
purgative,  which  still  further  clears  out  the  in- 
testine, and  completely  prevents  any  re-absorp- 
tion of  bile.    Other  cholagogues,  such  as  podo- 
phyllin, rhubarb,  and  aloes,  actually  increase  the 
secretion  of  bile  by  the  liver.  At  the  same  time, 
they  probably  prevent  its  re-absorption,  in  a 
similar  way  to  mercurials  and  6alines. 

T.  Lauder  Bhunto>\ 

CHOLELITHIASIS  (XoKh,  bile,  and  A.'flos, 
a  stone). — The  condition  of  system  associated 
with  gall-stones.    See  Gall-Stones. 

CHOLERA,  ASIATIC. — Stnon.  :  Serous 
cholera,  Spasmodic  cholera,  Malignant  cholera ; 
Fr.  Chottra  asiaiiqtte;  Ger   asiatische  Cholera. 


CHOLERA, 

Definition. — Asiatic  cholera  is  a  specific  dis- 
use, characterized  by  violent  vomiting  and  purg- 
ing 'with  rice-water  evacuations,  cramps,  prostra- 
tion, collapse,  and  other  striking  symptoms  ;  tend- 
ing to  run  a  rapidly  fatal  course;  and  capable  of 
being  communicated  to  persons  otherwise  in  sound 
health,  through  the  dejecta  of  patients  suffering 
from  the  disease.  These  excreta  are  most  com- 
monly disseminated  among  a  community,  and 
taken  into  the  system  by  means  of  drinking  water, 
or  in  fact  by  anything  swallowed  which  has  been 
contaminated  by  the  organic  matter  passed  from 
cholera  patients.  In  badly  ventilated  rooms,  the 
atmosphere  may  become  so  fully  charged  with  the 
exhalations  from  patients  suffering  from  cholera 
as  to  poison  persons  employed  in  nursing  the 
6ick.  In  the  same  way  people  engaged  in 
carrying  the  bodies  of  those  who  have  died  from 
cholera  for  burial,  or  in  washing  their  soiled 
linen,  may  contract  the  malady.  In  a  dried  con- 
dition the  organic  poison  contained  in  cholera 
excreta  may  retain  its  dangerous  properties  for  a 
long  time. 

The  disease  is  endemic  in  certain  parts  of 
British  India,  where  from  time  to  time  it  assumes 
a  virulent  type,  and  is  apt  then  to  spread,  through 
•the  means  above  indicated,  along  the  great  lines 
of  human  intercourse,  and  so  to  extend  over  the 
world. 

Histoky. —  Since  the  days  of  Hippocrates 
medical  practitioners  residing  in  various  parts 
of  Europe  have  described  a  disease  which  they 
called  cholera.  The  nosology  of  this  affection 
was  hardly  a  matter  of  doubt  with  them,  and  it  is 
only  in  modern  times  that  the  question  has  arisen 
as  to  whether  the  cholera  commonly  met  with 
among  us  is  identical  in  its  nature  with  Asiatic 
cholera.  Doubtless,  if  we  compare  isolated  cases 
we  may  find  that  the  symptoms  which  these 
affections  induce  are  very  similar ;  but  those 
who  have  lived  beyond  the  endemic  area  of 
Asiatic  cholera,  and  watched  the  disease  spread 
from  India  over  Europe  and  America,  can  scarcely 
mistake  this  malignant  malady  for  simple  cholera. 
Asiatic  cholera  was  unknown  in  Europe  before 
the  year  1829-30,  although  it  has  existed  in 
India  for  many  centuries.  It  is  true  we  have 
no  accounts  of  cholera  extending  throughout 
the  whole  of  Hindustan  prior  to  the  year  1817, 
but  this  arises  from  the  circumstance  that  it 
was  only  at  the  commencement  of  the  present 
Century  that  the  British  Government  began  to 
bind  the  heterogeneous  principalities  of  India 
into  union,  and  thus  render  it  possible  for  us 
to  gather  together  authentic  details  regarding 
the  disease  as  it  spreads  from  one  province  to 
another. 

We  cannot  here  fully  consider  the  relations 
which  unquestionably  exist  between  the  rapidity 
of  the  diffusion  of  cholera  from  the  East  over 
Europe,  and  the  increased  facilities  of  communi- 
ration  that  have  lately  been  established  between 
Ladia,  and  Persia,  and  Arabia,  also  from  Hin- 
dustan to  Russia,  and  the  shores  of  the  Medi- 
terranean. For  instance,  forty  years  ago  the 
passage  from  Bombay  up  the  Arabian  and 
PerHi'an  Gulfs  could  only  be  undertaken  at  cer- 
tain seasons  of  the  year  whon  the  winds  were 
favourable,  and  even  then  the  voyage  was  te- 
moixii  and  cuost  difficult  to  accomplish ;  now 
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largo  steamers  run  every  weok  from  Bombay 
to  Bassorah  and  the  intermediate  ports  along  the 
Persian  Gulf,  and  others  pass  with  equal  rapi- 
dity to  the  various  towns  bordering  the  Red  Sea. 
But  although  we  cannot  enter  further  into  this 
subject,  we  must,  in  order  to  appreciate  the 
nature  of  cholera,  glance  at  the  chronological 
order  of  some  of  the  principal  outbursts  of  the 
disease  which  have  been  disseminated  from 
British  India  over  the  world. 

In  1817  cholera  spread  rapidly  throughout 
Bengal ;  extending  during  the  following  year  over 
the  greater  part  of  Hindustan,  and  from  thence 
to  Ceylon,  Burmah,  and  China.  The  disease  was 
communicated  from  Bombay  vid  the  Persian 
Gulf  in  1820-21,  and  travelled  northward,  but 
did  not  extend  into  Europe. 

During  the  year  1826  cholera  again  burst 
out  over  Bengal,  and  passing  through  the  Pun- 
jaub,  it  entered  Cabul  in  1828,  and  from  thence 
extended  to  Persia,  and  so  to  Russia  during  the 
years  1829-30,  and  over  the  whole  of  Europe  and 
the  greater  part  of  America. 

In  1840-41  cholera  accompanied  a  British 
force  despatched  from  Calcutta  to  China :  it 
broke  out  among  our  troops  on  their  voyage  to 
that  country,  and  having  spread  throughout 
the  Chinese  and  Burmese  empires,  it  passed  in 
1843-44  through  Kashgar  to  Bokhara,  and  so  to 
Cabul.  From  Afghanistan  the  disease  extended 
south  into  Seinde,  and  westward  in  1845-46 
through  Persia  to  Russia  and  Europe,  reaching 
America  in  1848. 

In  1849  cholera  was  very  fatal  over  Bengal, 
and  during  the  season  of  1851-52  it  was  commu- 
nicated through  the  Punjaub  and  Bombay  re- 
spectively to  Persia  and  Arabia,  and  in  1853-54 
it  spread  vid  Russia  and  Egypt  with  frightful 
virulence  throughout  Europe  and  America. 

During  the  years  1860-61-62  cholera  pre- 
vailed to  an  alarming  extent  throughout  Bengal 
]  and  the  Central  Provinces,  and  in  1864—65  in 
Bombay  and  along  the  shores  of  the  Red  Sea ; 
thence  it  passed  with  pilgrims  from  Mecca  to 
Egypt,  and  so  to  Europe,  and  for  the  fourth  time 
to  America. 

These  various  outbursts  of  cholera  were  usually 
remarkably  sudden  in  their  advent,  a  consider- 
able number  of  people  in  the  affected  locality 
being  attacked  by  the  disease  within  a  few  days 
after  it  appeared  among  them.  The  malady  almost 
invariably  died  out  from  amongst  the  inhabitants 
of  a  country  under  its  influence  during  the 
cold  seasons  of  the  year,  to  re-appear  on  the 
approach  of  summer.  As  a  general  rule  the 
disease  was  most  deadly  during  the  first  year  of 
the  epidemic;  it  decreased  in  violence  the  second 
season ;  and  then  gradually  disappeared,  seldom 
prevailing  in  any  one  locality  for  more  than 
three  consecutive  years. 

^Etiology. — The  more  we  study  the  history 
of  Asiatic  cholera  the  better  shall  we  understand 
that  every  outburst  of  the  disease  which  has  oc- 
curred beyond  the  confines  of  India  might  invari- 
ably be  traced  back  through  a  series  of  cases  to 
that  country ;  the  disease  has  nover  broken  out 
spontaneously  in  any  other  part  of  the  world— no 
amount  of  filth,  bad  food,  or  climatic  influences 
have  up  to  the  prosent  time  induced  a  widespread 
epidemic  of  cholera.    The  inhabitants  of  coun- 
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trios  far  removed  from  Hindustan,  and  having 
limited  communication  with  that  empire,  such  as 
Australia,  have  not  experienced  the  disease ; 
whereas  those  states  which  have  been  brought 
into  intimate  relation  with  India  have  become 
frequently  subject  to  outbroaks  of  cholera. 

Many  of  the  earliest  Anglo-Indian  authors 
declared  their  conviction  that  the  disease  was 
contagious  ;  others  disputed  this  idoa  ;  but  all 
agreod  that  cholera  when  extending  over  a 
country  often  settled  on  the  inhabitants  of  low- 
lying,  ill-drained,  and  overcrowded  localities,  and 
that  it  frequently  left  unharmed  people  residing 
beyond  the  affected  area,  although  they  might 
have  been  employed  in  attending  patients  suf- 
fering from  the  disease.  It  remained  for  Dr. 
Snow,  in  1854,  to  explain  this  apparent  mystery, 
and  to  demonstrate,  as  he  did  by  means  of  the 
Broad  Street  case,  that  the  poison  which  causes 
cholera  is  contained  in  the  excrements  of 
those  suffering  from  the  disease,  and  '  that  if  by 
leakage,  soakage  from  cesspools  or  drains,  or 
through  reckless  casting  out  of  slops  and  wash- 
water,  any  taint,  however  small,  of  the  infective 
material  gets  access  to  wells  and  other  sources 
of  drinking  water,  it  imparts  to  enormous  volumes 
of  water  the  power  of  propagating  the  disease  ' 
(Simon).  Cholera  patients  cannot,  in  fact,  com- 
municate the  affection  to  others,  unless  by 
means  of  the  discharges  which  they  pass.  Per- 
sons attending  them  run  no  risk  of  contracting 
the  disease  provided  they  are  protected  from 
swallowing  the  organic  poison  passed  by  the 
sick  ;  but  in  badly  ventilated  rooms,  this  organic 
matter  having  been  disseminated  in  consider- 
able quantities  through  the  atmosphere,  may  be 
taken  into  the  system  by  attendants,  and  so 
poison  them. 

Dr.  W.  Aitken  observes  that  the  evidence  in 
favour  of  the  communicability  of  cholera  by 
means  of  water  or  food  contaminated  with  cho- 
lera dejecta  has  since  1854  become  almost  over- 
whelming. A  remarkable  instance  of  the  kind 
reported  by  Mr.  N.  Radcliffe  took  place  in  East 
London  during  the  year  1866  ;  and  previous  to 
this  time  the  circumstances  of  a  case  came  under 
the  writer's  notice,  in  which  a  small  quantity  of  a 
fresh  rice-water  stool  passed  by  a  patient  suffer- 
ing from  cholera  was  accidentally  mixed  with  some 
four  or  five  gallons  of  water,  and  the  mixture 
exposed  to  the  rays  of  the  tropical  sun  for  twelve 
hours.  Early  the  following  morning  nineteen 
people  each  swallowed  about  an  ounce  of  this 
contaminated  water — they  only  partook  of  it 
once, — but  within  thirty-six  hours  five  of  these 
nineteen  persons  were  seized  with  cholera.  In 
this  instance  the  choleraic  evacuation  did  not 
touch  the  soil :  as  it  was  passed,  so  was  it  swal- 
lowed, but  (and  this  is  most  important  to  remem- 
ber) it  had  been  largely  diluted  with  impure 
water,  and  the  mixture  had  been  exposed  to  the 
light  and  beat  of  a  tropical  sun  for  twelve  hours. 

Doubtless  we  have  much  yet  to  learn  regarding 
the  nature  of  the  organic  substance  which  causes 
cholera.  Professor  Pettenkofor  holds  that  if 
this  material  after  leaving  the  human  body 
happens  to  pass  into  the  ground,  it  may 
there,  under  peculiar  conditions  of  soil,  mois- 
ture, and  heat,  undergo  definite  changes,  and 
then,  having  risen  as  a  miasma  into  the  air,  may 


poison  those  who  are  predisposed  to  the  disease  s 
the  earth,  according  to  this  theory,  seems  called 
on  to  play  the  part  in  the  r6le  of  cholera  which 
has  been  assigned  in  former  times  to  solar, 
lunar,  electrical,  or  epidemic  influences.  The 
conclusions  recently  arrived  at  in  Bengal  by 
Drs.  Lewis  and  Cunningham  rather  incline  to- 
wards this  view.  The  difficulty  of  working  out 
those  problems  in  relation  to  the  infecting  ma- 
terial of  cholera  is  enhanced  by  the  fact,  that 
the  human  is  the  only  animal  which  is  incontes- 
tably  subject  to  its  influence.  We  must,  however, 
refer  our  readers  to  some  admirable  papers  by 
Dr.  E.  Parkes,  published  in  the  Army  Medical 
Department  Reports,  for  accurate  knowledge  on 
this  subject. 

Predisposing  Causes. — Persons  arriving  in  an 
infected  area  are  predisposed  to  the  disease. 
Beyond  this  fact  nothing  certain  is  known  con- 
cerning the  existence  of  predisposing  causes  of 
the  disease. 

Anatomical  Characters. — The  external  ap- 
pearances of  the  bodies  of  those  who  have  died 
of  cholera  present  the  mottled  skin,  shrunken  and 
livid  appearance  of  the  limbs,  and  other  features 
hereafter  described  as  characteristic  of  the  disease 
during  the  stage  of  collapse.  The  temperature 
of  the  body  rises  after  death,  and  it  remains 
warm  for  some  time.  Eigor  mortis  sets  in  speedily 
and  is  sometimes  accompanied  with  muscular 
contractions,  which  displace  the  limbs  of  the 
corpse. 

With  regard  to  the  internal  lesions  observed 
after  death  from  Asiatic  cholera,  the  writer's 
observations  lead  him  to  the  conclusion,  that 
almost  the  only  alterations  noticed  in  the  tissues 
are  due  to  tho  physical  and  chemical  characters 
of  the  blood  having  been  changed,  consequent  on 
its  loss  of  water.  The  mucous  surface  of  the 
stomach  and  small  intestines  is  injected  and 
swollen,  and  its  epithelial  cells  contain  micro- 
cocci; this  epithelium  drops  off  the  surface- 
of  the  mucous  membrane  in  large  patches  within 
an  hour  and  a  half  after  death ;  and  whatever 
may  be  the  nature  of  the  changes  going  on  in  the 
epithelial  coat  of  the  intestinal  canal  in  cases  of 
cholera,  there  can  be  no  doubt  as  to  its  being 
extensively  affected  in  this  disease. 

Anatomical  changes  of  a  specific  nature,  es- 
pecially with  reference  to  the  amount  of  blood 
contained  in  the  right  side  of  the  heart  and  lungs, 
have  been  described  by  pathologists  as  being 
characteristic  of  Asiatic  cholera;  and  in  many 
instances  after  death  from  this  disease,  if  the 
post-mortem  is  delayed  for  a  few  hours,  the 
right  side  of  the  heart  will  be  found  full  of 
blood,  together  with  the  pulmonary  artery 
and  its  divisions ;  while  the  lungs  are  collapsed 
and  bloodless.  But  the  writer  holds  that  there 
are  numerous  exceptions  to  this  state  of  the 
heart  and  lungs,  and  that  the  condition  above 
described  is  not  infrequently  due  to  post-mortem 
changes  ;  and  if  the  bodies  of  those  who  have 
died  of  cholera  be  examined  immediately  after 
death,  the  left  6ide  of  the  heart  will  be'  found 
as  full  of  blood  as  the  right  side,  bnt  as  post- 
mortem rigidity  sets  in,  the  blood  is  forced  from 
the  left  ventricle  into  the  aorta,  and  in  fact  from 
the  large  arteries  of  the  body  into  the  capillaries 
and  veins.    He  has  less  hesitation  in  express- 
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in"  an  opinion  of  this  kind,  because  under 
similar  circumstances  he  was  misled  into  attri- 
buting an  important  place  in  the  pathology  of 
cholera  to  the  shedding  of  the  intestinal  epithe- 
lium, as  observed  after  death  :  more  recent  re- 
searches have,  however,  convinced  him  that  the 
shedding  of  the  epithelial  cells,  en  masse,  is  also 
a  post-mortem  change,  -which  takes  place  usually 
about  an  hour  and  a  half  or  two  hours  after 
death. 

Stsiftoms. — Asiatic  cholera  is  most  deadly 
at  the  commencement  of  an  epidemic,  and  then 
usually  begins  without  premonitory  symptoms. 
The  patient  feels  well  up  to  within  a  few  hours 
of  the  attack,  or,  it  may  be,  goes  to  bed  and 
sleeps  soundly  through  the  night,  and  imme- 
diately on  rising  in  the  morning  is  seized  with 
violent  purging  and  vomiting.  After  the  first 
outburst  of  the  disease,  as  a  rule,  cholera 
commences  with  diarrhoea,  the  stools  being  copious 
and  watery,  followed  by  great  prostration  of 
strength,  with  a  peculiar  feeling  of  exhaustion  at 
the  pit  of  the  stomach ;  the  sick  person  suffers 
from  nausea,  but  seldom  from  actual  vomiting 
or  pain  at  the  outset  of  the  attack.  If  judi- 
ciously treated,  many  patients  recover  from  this, 
the  first  stage  of  cholera,  but  if  neglected  the 
tendency  of  the  disease  is  to  grow  rapidly  worse. 
The  stools  become  very  frequent,  and  resemble  in 
appearance  and  consistency  the  water  in  which 
rice  has  been  boiled :  these  liquid  evacuations 
flow  away  from  the  sick  person  with  a  sense 
of  relief  rather  than  otherwise  ;  but  the 
patient  now  commences  to  vomit,  first  throwing 
up  the  contents  of  his  stomach,  and  subsequently 
all  the  water  he  drinks,  mixed  with  mucus  and 
disintegrated  epithelium  ;  the  fluid  is  ejected  from 
his  mouth  with  considerable  force,  and  this  adds 
to  the  increasing  prostration  which  is  one  of  the 
most  urgent  and  marked  features  of  the  disease. 
The  patient  complains  of  intense  thirst,  and  a 
burning  heat  at  the  pit  of  his  stomach ;  he  suffers 
also  excruciating  pain  from  cramps  in  the 
muscles  of  the  extremities  ;  he  is  terribly  restless ; 
and  his  urgent  cry  is  for  water  to  quench  his 
thirst,  and  that  some  one  might  rub  his  limbs, 
and  thus  relieve  the  muscular  spasm.  Although 
the  temperature  of  the  sick  person's  body  falls 
below  the  normal  standard,  he  complains  of  feel- 
ing hot,  and  throws  off  the  bed-clothes  in  order 
that  he  may  keep  himself  cool.  The  pulse  is 
rapid  and  very  weak,  the  respirations  are  hurried, 
and  the  patient's  voice  becomes  husky.  His  coun- 
tenance is  pinched,  and  the  integument  of  his 
body  feels  inelastic  and  doughy,  while  the  skin  of 
his  hands  and  feet  becomes  wrinkled  and  purplish 
in  colour.  The  duration  of  this,  the  second  stage 
of  cholera,  is  very  uncertain  ;  it  may  last  for  two 
or  three  hours  only,  or  may  continue  for  twelve  or 
fifteen  hours ;  but  so  long  as  the  pulse  can  be  felt  at 
the  wrist,  there  are  still  good  hopes  of  the  sick 
:  person's  recovery.  The  weaker  the  pulse  becomes, 
the  nearer  the  patient  is  to  the  third,  or  collapse-- 
etage  of  cholera,  from  which  probably  not  more 
than  thirty-five  per  cent,  recover.  This,  how- 
ever, depends  much  on  the  condition  of  the 
patient's  heart;  it  is  quite  possible,  although 
the  caaos  must  be  rare,  that  a  sudden  out- 
pouring of  fluid  into  the  intestinal  canal  has 
been  sufficient  to  cause  syncope  and  death,  among 
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persons  suffering  from  a  weak  heart,  before  the 
liquid  contents  of  the  bowels  have  had  time  to  be 
rejected  either  by  the  mouth  or  anus.  In  the  third 
stage  of  the  disease  the  vomiting  and  purging  con- 
tinue, although  in  a  mitigated  form;  and  the  skin 
is  covered  with  a  clammy  perspiration,  especially 
if  the  cramps  are  still  severe.  We  now  cease  to 
be  able  to  feel  the  pulse  at  the  wrist,  the  lividity 
of  the  extremities  and  surface  of  the  body  in- 
creases, the  patient  cannot  speak  above  a  low 
whisper,  his  breathing  is  very  rapid,  his  eye- 
balls are  deeply  sunk  in  their  sockets,  and  his 
features  are  marvellously  changed  within  a  few 
hours.  The  urine  is  suppressed.  The  tempera- 
ture of  his  body  may  fall  as  low  as  94°  Fahr. 
The  patient  remains  terribly  restless,  longing  only 
for  sleep,  and  that  he  may  be  supplied  with  water. 
His  intellect  is  clear,  but  he  seldom  expresses 
any  anxiety  regarding  worldly  affairs,  although 
fully  conscious  of  the  dangerous  condition  he 
is  in  ;  sleep,  and  a  plentiful  supply  of  drinking 
water,  are  the  sole  desires  of  a  person  passing 
through  the  collapse-stage  of  cholera.  This 
condition  seldom  lasts  for  more  than  twenty -four 
hours,  and  reaction  either  commences  within 
that  period,  or  the  patient  dies  in  collapse,  or 
passes  on  into  the  tepid  stage,  which  in  ninety- 
nine  cases  out  of  a  hundred  ends  speedily  in 
death.  In  the  tepid  stage  of  the  disease  the  sick 
person's  body  feels  cold  to  the  touch,  but  the 
temperature,  as  shown  by  the  thermometer,  be- 
gins to  rise  very  rapidly,  sometimes  marking  99° 
or  100°  F.  The  purging  and  vomiting  cease,  and 
the  patient  lies  in  a  semi -comatose  state,  his  eyes 
half  open,  the  ocular  conjunctiva  being  deeply 
congested,  the  cornea  hazy,  and  the  pupils  fixed  ; 
the  pulse  can  be  felt  at  the  wrist,  but  the  respira- 
tion is  very  hurried,  suppression  of  urine  con- 
tinues, the  patient's  body  is  bathed  in  a  cold 
clammy  perspiration,  the  skin  becomes  of  a 
dusky  red  hue,  and  death  too  frequently  closes 
the  scene  within  a  few  hours. 

On  the  other  hand,  the  sick  person  having 
been  in  the  collapse-stage  of  cholera  some  twenty- 
four  hours  (it  may  be  a  longer  or  shorter  period), 
the  temperature  of  his  body  may  begin  to  rise, 
gradually  creeping  up  to  the  normal  standard  ; 
the  respiration  diminishes  in  frequency ;  the 
pulse  returns  ;  the  patient  can  sleep,  and  after 
some  thirty-six  hours  may  pass  a  little  urine  ;  in 
fact,  the  functions  of  animal  life  are  slowly  re- 
stored, and  the  sick  person  recovers  his  health. 
This  desirable  result,  however,  is  not  infre- 
quently thwarted  by  various  complications  which 
arise  during  the  stage  of  reaction.  Of  these 
complications  the  following  are  the  most  impor- 
tant :  —  suppression  of  urine  ;  gastritis  and 
enteritis  ;  pulmonary  congestion ;  meningitis  ; 
sloughing  of  the  cornea ;  abscesses  over  the  body; 
the  formation  of  coagula  in  the  right  side  of  the 
heart  or  pulmonary  arteries ;  haemorrhage  from 
the  bowels ;  and  roseola-choleraica. 

Diagnosis. — The  question  of  the  diagnosis  of 
Asiatic  cholera  is  discussed  in  the  article  on 
Choleraic  Diarrhoea. 

Prognosis. — The  means  of  forming  a  prognosis 
in  cholera  will  be  gathered  from  the  preceding 
account  of  the  disease.  Speaking  generally,  the 
prognosis  depends  chiefly  upon  the  stage  of  the- 
disease,  and  upon  the  time  of  the  epidemic — 
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that  is,  according  as  the  patient  has  been  seized 
at  the  outbreak,  at  tho  hoight,  or  towards  the 
end  of  an  epidemic. 

Treatment. — In  the  first  stage  of  Asiatic 
cholera  we  should  endeavour  to  stop  the  purging, 
and  without  doubt  opium  is  the  drug  upon  which 
we  may  with  tho  greatest  confidenco  rely  for 
effecting  this  purpose.  When  practising  in  the 
endemic  aroa  of  cholera  tho  writer  was  in  the 
habit  of  carrying  about  pills  containing  one 
grain  of  opium  and  four  of  acetate  of  lead,  so 
that,  if  called  to  see  a  patient  suffering  from  the 
disease  in  its  early  stage,  no  time  was  lost  in 
administering  one  of  those  pills  dissolved  in 
water.  The  next  thing  done  was  to  make  a 
large  mustard  poultice,  and  apply  it  over  the 
whole  surface  of  the  patient's  abdomen.  Tho 
sick  person  was  ordered  to  remain  in  bed,  and 
to  be  allowed  nothing  in  the  shape  of  food  or 
water  ;  but  he  might  suck  as  much  ice  as  he  felt 
inclined  for. 

If,  after  the  first  pill,  the  patient  was  again 
purged,  a  second  was  given,  and  a  third  (but 
not  more)  after  each  loose  motion.  It  often 
happened  that  the  first  or  second  pill,  together 
with  the  mustard  poultice,  ice,  and  rest,  was 
sufficient  to  check  the  progress  of  the  disease, 
and  the  patient  recovered.  Supposing  this  treat- 
ment not  to  succeed,  or  that  on  first  seeing  the 
patient  it  be  found  that  he  has  passed  into 
the  second  stage  of  the  disease,  we  should  still 
prescribe  the  pill,  as  above  directed,  dissolving  it 
in  water,  because  in  the  solid  form  it  might  be 
rejected  entire,  and  under  any  circumstances  it 
would  take  time  to  be  dissolved  by  the  fluid 
contained  in  the  stomach  ;  the  mustard  poultice 
also  should  be  applied,  and  the  sick  person 
kept  warm  and  in  bed.  Ice  is  invaluable  in  this 
stage  of  the  disease,  and  unless  a  person  has 
passed  through  an  attack  of  cholera,  it  is  impos- 
sible to  realise  the  immense  relief  it  affords ;  it 
should  be  given  in  small  lumps,  the  sick  person 
eating  and  swallowing  as  much  as  he  chooses  ; 
he  will  frequently  devour  a  pound  or  two  of  ice 
in  the  course  of  an  hour,  and  he  cannot  take  too 
much  of  it.  In  the  treatment  of  cholera  there 
can  be  no  question  as  to  the  value  of  ice.  The 
patient  should  be  prohibited  from  drinking 
water  or  any  other  fluid  beyond  that  which 
he  gets  from  the  ice.  The  practitioner  must 
be  firm  on  this  point,  turning  a  deaf  ear  to  the 
entreaties  of  the  sick  man  or  his  friends,  that 
he  may  be  permitted  to  swallow  even  a  small 
quantity  of  water,  for  if  they  once  break  through 
this  rule,  it  will  be  impossible  to  limit  the 
amount  of  liquid  the  patient  will  consume.  If 
this  treatment  does  not  check  the  progress  of 
the  malady,  we  may  prescribe  three  grnins  of 
acetate  of  lead  and  fifteen  drops  of  diluted  acetic 
acid  in  water  every  second  hour,  and  fifteen 
drops  of  diluted  sulphuric  acid  in  water  every 
alternate  hour,  so  that  the  patient  should  take 
a  draught,  first  of  one  mixture  then  of  the  other, 
every  hour.  The  writer  often  combines  five 
drops  of  spirit  of  camphor  with  each  dose  of  the 
medicine,  but  this  drug  requires  care  in  its  admi- 
nistration, and  should  seldom  be  continued  beyond 
five  or  six  doses  of  from  five  to  ten  drops  each. 
Should  the  vomiting  be  very  severe,  in  spite  of 
the  free  administration  of  ice,  a  second  mustard 
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poultice  should  be  applied  over  the  abdomen  ;  all 
medicine  must  then  be  omitted  for  an  hour  and  a 
half,  after  which  time  a  scruple  of  calomel  nmy  be 
sprinkled  on  the  patient's  tongue,  and  he  should 
bo  made  to  wash  it  down  with  a  little  iced  water. 
The  cramps  are  best  relieved  by  hand-friction,  and 
if  very  severe,  ease  may  from  time  to  time  be 
given  by  allowing  the  patient  to  inhale  some 
ether.  The  writer  prefers  this  practice  to  ad- 
ministering hydrate  of  chloral,  either  by  the  mouth 
or  by  subcutaneous  injection.  Hot  water  bottles 
should  be  applied  to  the  soles  of  the  patient's  feet, 
and  also  to  his  legs  and  abdomen. 

Should  the  disease  have  reached  the  collapse- 
stage  there  is  but  little  we  can  do  for  the  patient. 
Ice  must  still  be  given,  and,  if  the  purging  is  fre- 
quent, the  sulphuric  acid  draught  (but  no  opium) 
may  be  administered  every  hour ;  heat  and  friction 
may  with  advantage  be  applied  to  thesurface  of  the 
body ;  and  the  patient  may  now  be  permitted  to 
drink  iced  water  in  moderation,  provided  it  does 
not  increase  the  vomiting.  According  to  the  writer's 
experience,  wine  and  stimulants,  if  given  by  tfle 
mouth,  do  harm  in  this  stage  of  cholera  ;  but,  if 
the  purging  has  abated,  enemas  of  warm  beef-tea 
and  brandy  may  be  administered  by  the  rectum 
every  third  hour.  When  reaction  comes  on,  we 
must  guard  against  doing  too  much — it  is  very 
rare  indeed  to  see  a  patient  in  this  condition  sink 
from  exhaustion,  but  probably  many  lives  are  lost 
by  endeavours  erroneously  made,  under  the  idea 
of  keeping  up  the  patient's  strength.  Iced  milk 
or  arrowroot  is  all  that  should  be  allowed  to  be 
given  by  the  mouth  for  some  time  after  reaction 
has  set  in ;  but  enemas  such  as  those  above-men- 
tioned, administered  per  rectum  every  five  or  six 
hours,  are  often  beneficial,  especially  i  f  the  stomach 
remains  irritable  ;  and  under  these  circumstances 
we  not  unfrequently  find  that  a  small  quantity 
of  solid  food  is  easily  digested,  when  soup  and 
liquids  are  rejected.  In  each  case,  hewever,  the 
dictates  of  common  sense  and  experience  must 
guide  the  medical  practitioner  in  his  treatment 
of  the  sick  person  through  the  convalescent  stage 
of  the  disease. 

With  reference  to  the  treatment  of  suppres- 
sion of  urine  after  cholera,  we  should  get  the 
patient  to  drink  about  half  a  pint  of  water  every 
second  hour,  so  as  to  add  fluid  to  his  blood.  Dry 
cupping  over  the  loins  should  be  employed  ;  and 
ten  drops  of  the  tincture  of  cantharides  in  water 
administered  every  hour,  until  a  drachm  of  the 
drug  has  been  given.  It  need  hardly  be  remarked 
that  suppression  of  urine  after  cholera  is  a  most 
dangerous  complication,  and  there  is  very  little 
that  can  be  done  to  restore  the  suspended  func- 
tions of  the  kidneys. 

Preventive  Treatment. — Among  persons  pre- 
disposed to  its  influence,  the  infecting  material 
of  Asiatic  cholera  will  manifest  its  effects  on 
the  system  within  five  days  of  having  been 
Bwallowed,  but  the  poison  does  not  always 
engender  symptoms  of  virulent  cholera.  Never- 
theless, in  milder  cases  of  the  disease  the 
evacuations  passed  by  the  patient  may  contain 
the  germs  of  cholera,  and  these  evacuations  are 
therefore  capable,  under  certain  circumstances, 
of  developing  a  deadly  type  of  the  malady;  con- 
sequently, tho  following  remarks  are  applicable 
to  instances  of  so-called  chokrim,  as  well  as 
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to  the  severer  forms  of  cholera.  If  the  disease 
has  appeared  within  a  neighbourhood, a  searching 
examination  must  be  made  into  the  condition 
and  source  of  the  local  water-supply,  not  over- 
looking that  of  the  milk,  which  is  too  often 
diluted  with  water  before  being  sold.  All  sur- 
face and  doubtful  wells  (especially  those  in  the 
proximity  of  drains  and  cesspools)  should  be 
immediately  closed ;  and  it  is  desirable  that  the 
drinking  water  before  being  consumed  should  be 
carefully  filtered.  All  accumulations  of  house 
refuse  and  filth  must  he  removed;  and  dirty 
places,  both  within  and  without  uncleanly  pre- 
mises, must  be  freely  disinfected  and  cleansed. 
There  is  no  necessity  when  the  disease  is  preva- 
lent for  making  any  alteration  in  the  usual  diet ; 
but  in  times  of  cholera  we  cannot  too  strongly 
insist  on  at  once  checking  any  tendency  to  diar- 
rhoea, especially  if  it  be  of  a  watery  nature. 
Many  cases  of  incipient  cholera  have  been  pre- 
vented from  running  on  into  dangerous  disease, 
by  the  early  administration  of  pills  containing 
four  grains  of  acetate  of  lead  and  one  of  opium, 
one  pill  to  be  taken  after  each  loose  motion,  to 
the  extent  of  three  pills. 

If  called  to  treat  a  case  of  Asiatic  cholera, 
care  should  be  taken  that  the  rice-water  stools, 
and  the  matters  vomited,  are  disinfected  by 
means  of  bichromate  of  potash  or  MacdougalFs 
mixture,  which  should  be  poured  over  the  bot- 
tom of  the  vessel  into  which  the  evacuations 
are  received  from  the  patient ;  and  directly 
the  dejecta  are  passed  from  the  sick  person,  a 
solution  of  one  part  of  carbolic  acid  to  twenty  of 
water  should  be  sprinkled  over  them,  and  they 
must  be  immediately  taken  from  the  patient's 
room,  and  disposed  of  as  follows  : — If  the  sewage 
of  the  locality  is  conveyed  away  by  means  of  a 
constant  water  supply,  the  disinfected  cholera 
evacuation  should  be  thrown  at  once  into  the 
sewer.  Drains  used  for  a  purpose  of  this  kind 
must,  however,  be  flushed  with  a  mixture  contain- 
ing about  an  ounce  of  ferro-sulphate  to  a  pint  of 
water.  But  if  the  drainage  of  the  place  passes 
into  a  cesspool,  the  disinfected  cholera  stools 
should  be  buried  in  a  deep  hole  in  the  ground,  re- 
moved from  wells,  and,  if  possible,  from  human 
habitations ;  it  is  a  dangerous  practice,  however 
carefully  cholera-stools  have  been  disinfected,  to 
allow  them  to  gain  access  to  a  cesspool.  The 
room  in  which  the  patient  has  been  treated  must 
be  freely  disinfected,  and  his  bedding  subse- 
quently burnt.  If  the  sick  person  should  die, 
the  corpse  is  at  once  to  be  placed  in  a  coffin  con- 
taining a  mixture  of  lime,  charcoal,  and  carbolic 
acid ;  in  fact,  the  body  should  immediately  be 
buried  in  a  mixture  of  this  kind,  and  the  coffin 
with  its  contents  committed  to  the  grave  within 
twenty-four  hours  of  the  patient's  death. 

JBut  after  all,  as  Mr.  Simon  remarks,  infinitely 
the  most  important  preventive  measures  to  be 
adopted  against  cholera  are  to  provide  a  pure 
supply  of  drinking  water,  good  drainage,  ventila- 
tion, and  cleanliness  ;  for  these  means,  if  rightly 
enforced,  must  prevent  the  cholera  contagion, 
whether  disinfected  or  not,  from  acting  to  any 
great  extent  on  the  population. 

The  Vienna  Cholera  Conference  has  decided 
that  quarantine  is  inapplicable  to  the  circum- 
stances of  cholera;  but  this  subject,  together 


CHOLERAIC  DIARRHCEA.  243 

with  the  duties  incumbent  on  sanitary  aud  port 
authorities  with  reference  to  the  preventive 
treatment  of  the  disease,  hardly  falls  within  the  . 
scope  of  this  article.  C.  Macnamaea. 

CHOLERAIC  DIABRHCEA.  Synon.  : 
Simple  Cholera  ;  Sporadic  Cholera  ;  Fr.  Cholera 
sporadique;  Ger.  sporadische  Cholera. 

Definition.— An  acute  catarrhal  affection  of 
the  mucous  membrane  of  the  stomach  and  small 
intestines,  attended  with  vomiting  and  diarrhoea. 
The  stools  consist  of  a  serous  fluid,  containing  a 
little  albumin.  The  whole  system  is  implicated 
to  a  greater  or  less  extent,  through  the  rapid  loss 
of  water  from  the  body. 

^Etiology. — As  has  already  been  remarked,  it 
is  only  of  late  years  that  the  question  has  arisen 
as  to  whether  Asiatic  cholera  and  simple  cho- 
lera are  identical  diseases ;  but  it  seems  pro- 
bable that  any  obscurity  which  may  exist  on 
the  subject  occurs  from  the  impression  that 
similar  symptoms  are  necessarily  produced  from 
precisely  the  same  causes.  It  appears  reasonable, 
however,  to  believe  that,  if  the  infecting  matter 
of  Asiatic  cholera,  when  introduced  into  the  in- 
testinal canal,  induces  changes  such  as  we  have 
described,  decomposing  animal  or  vegetable 
substances,  under  certain  conditions,  may  excite 
analogous  changes  in  the  mucous  membrane 
of  the  alimentary  canal,  the  consequence  being 
that  in  both  diseases  a  drain  of  serous  fluid 
takes  place  from  the  bowels,  followed  by  symp- 
toms of  cholera.  In  the  case  of  Asiatic  cholera, 
however,  we  believe  that  the  discharges  have 
the  power,  under  favouring  conditions,  of  pro- 
pagating the  disease,  whereas  the  evacuations 
in  simple  cholera  are  in  this  respect  barren. 
Doubtless  climatic  and  meteorological  influences 
very  materially  affect  the  susceptibility  of  the 
human  subject  to  disease,  and  consequently  we 
find  that  simple  cholera,  like  the  malignant  form 
of  the  malady,  is  apt  to  prevail  as  an  epidemic  in 
moist  or  wet  seasons  of  the  year,  and  especially 
among  people  whose  bodies  are  predisposed  to 
pass  into  a  diseased  condition,  from  their  having 
habitually  breathed  impure  air,  and  consumed 
unwholesome  food  and  water,  or  become  debili- 
tated from  other  causes. 

In  a  hot  and  moist  climate  like  that  of  lower 
Bengal,  choleraic  diarrhoea  is  an  affection  which 
we  meet  with  at  all  seasons  of  the  year,  and  it  is 
especially  prevalent  among  infants  who  are  being 
reared  on  cow's  milk,  or  on  other  kinds  of  food 
prone  to  undergo  putrefaction.  Among  the  fish- 
eating  Hindoos  the  writer  has  frequently  seen 
several  members  of  the  same  family  who  have 
been  seized  with  symptoms  of  simple  cholera, 
attributable  to  the  patients  having  partaken  of 
fish  which  was  slightly  tainted.  In  fact,  accord- 
ing to  his  experience,  there  are  few  more  cer- 
tain sources  of  this  form  of  cholera  than  fish 
which  has  gone  bad  ;  and  it  is  very  evident  that 
whatever  the  deleterious  influence  may  be  which 
food  of  this  description  contains,  the  mere  fact 
of  keeping  it  in  boiling  water  for  some  time  does 
not  destroy  its  pernicious  qualities. 

It  occasionally  happens  that  cases  of  choleraic 
diarrhoea  occur  among  people  residing  in  mala- 
rious districts,  the  diarrhoea  taking  the  place 
of  the  cold  stage  of  a  fit  of  ague ;  patients 
r  2 
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under  these  circumstances  have  been  seized  with 
nil  the  symptoms  of  severe  cholera,  but  they 
havo,  almost  invariably,  recovered  from  the  at- 
tack. 

Symptoms. — Choleraic  diarrhoea  begins  sud- 
donly  ;  that  is,  the  patient,  whether  an  infant  or 
an  adult,  has  probably  up  to  the  commence- 
ment of  the  attack  been  in  good  health ;  there 
are  in  fact  seldom  any  premonitory  symptoms. 
A  child  may  perhaps  look  somewhat  paler  thuu 
usual,  and  has  a  dark  ring  under  his  eyes,  but 
beyond  this  appears  to  bo  perfectly  well.  Shortly 
after  taking  food,  the  infant  vomits  up  a  quantity 
of  uncoagulated  milk,  the  evacuation  not  being 
curdled  like  that  from  an  overloaded  stomach, 
the  gastric  secretion  no  longer  having  the  power 
of  coagulating  the  casein  of  milk.  Soon  after 
vomiting,  or  it  may  be  before,  the  child  com- 
mences to  pass  from  the  bowels  an  acid  greenish- 
yellow  fluid,  containing  flakes  and  often  lumps  of 
undigested  food.  The  little  patient  becomes 
very  thirsty,  restless,  and  is  evidently  in  con- 
siderable pain,  crying,  and  drawing  his  legs  up 
towards  the  abdomen.  If  these  symptoms  con- 
tinue the  evacuations  become  colourless,  resem- 
bling in  appearance  the  rice-water  stools  of 
Asiatic  cholera.  The  temperature  of  the  body 
falls,  the  face  becomes  of  a  dusky  hue,  the  features 
are  contracted,  and  the  eyeballs  deeply  sunk  in 
their  sockets;  the  fontanelles  are  depressed,  the 
child  is  evidently  terribly  prostrated,  his  pulse 
can  no  longer  be  felt  at  the  wrist,  and  his  crying 
passes  into  a  weak  whimpering,  he  eagerly  drinks 
water  when  offered  him;  and,  as  the  exhaustion 
increases,  convulsions  supervene,  and  the  child 
dies  within  a  few  days  or  even  hours.  On  the 
other  hand,  the  symptoms  may  abate  at  any 
stage  of  the  disease,  and  the  little  patient  gra- 
dually recovers  his  health. 

In  the  adult  the  symptoms  induced  by  chole- 
raic diarrhoea  are  much  the  same  as  those  above 
detailed.  There  are  seldom  any  premonitory 
symptoms,  and  the  attack  begins  with  nausea 
and  vomiting,  together  with  a  sensation  of  ex- 
haustion referrible  to  the  pit  of  the  stomach; 
the  vomiting  is  speedily  followed,  or  it  may 
be  preceded,  by  purging ;  copious  watery  dis- 
charges are  thus  passed  out  of  the  body,  and  the 
larger  and  more  rapid  the  evacuations,  the  more 
they  come  to  resemble  the  serum  of  the  blood, 
which,  in  fact,  drains  into  the  intestinal  canal, 
and  passes  away  from  the  stomach  and  bowels. 
The  patient  naturally  complains  under  the  cir- 
cumstances of  intense  thirst:  he  is  very  rest- 
less, and  at  the  commencement  of  the  attack 
suffers  from  colicky  pains  in  the  abdomen,  and 
subsequently  from  spasms  and  cramps  which 
often  seize  the  muscles  of  the  extremities.  The 
pulse  becomes  small  and  weak,  the  respiration 
is  hurried,  the  voice  feeble,  and  the  counte- 
nance pale  and  shrunken.  The  urine  is  6canty 
or  suppressed,  and  the  temperature  of  the  body 
falls  one  or  two  degrees  below  the  usual  standard. 
Those  symptoms,  as  a  rule,  gradually  subside, 
the  purging  and  vomiting  cease,  and  the  patient 
falls  off  to  sleep,  waking  more  or  less  exhausted 
in  proportion  to  the  severity  of  the  attack,  but 
ho  usually  recovers  his  health  rapidly. 

Diagnosis. — The  question  naturally  arises,  are 
there  any  means  by  which  we  can  distinguish  a 
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case  of  choleraic  diarrhoea  from  one  of  Asiatic 
cholera?  and  in  reply  it  may  be  affirmed  that  there 
is  no  characteristic  symptom  by  which  these  af- 
fections can  be  diagnosed  from  one  another. 
But,  taking  all  the  circumstances  of  any  par- 
ticular case  into  consideration,  it  is  difficult,  ex- 
cept on  paper,  to  confound  the  two  diseases  ;  for 
unless  a  patient  has  recently  imbibed  the  poison 
which  produces  Asiatic  cholera,  he  cannot  be 
suffering  from  that  malady.  Should  the  sick 
person  reside  in  a  neighbourhood  affected  by 
Asiatic  cholera,  we  must,  in  forming  an  opinion  ae 
to  the  nature  of  the  affection,  be  guided  by  the 
previous  history  of  the  case,  the  nature  of  the 
food  consumed,  and  so  on,  and,  above  all,  by  the 
severity  of  the  symptoms.  Choleraic  diarrhoea, 
even  in  the  tropics,  rarely  passes  on  within  a  few 
hours  from  the  commencement  of  the  attack  into 
collapse,  such  as  is  commonly  seen  in  cases  of 
Asiatic  cholera ;  and,  in  the  early  stages  of  the 
former  disease,  there  is  seldom  that  complete  loss 
of  voice  and  pulse  so  characteristic  of  the  malig- 
nant form  of  this  affection.  An  experienced 
medical  practitioner,  placed  at  the  bedside 
of  a  person  suffering  from  Asiatic  cholera,  even 
in  its  earliest  stages,  feels  no  doubt  whatever  as 
to  the  nature  of  the  affection,  and  is  at  once  im- 
pressed with  the  grave  responsibility  of  the  charge 
which  rests  upon  him  :  his  anxiety  is  infinitely 
less  when  he  meets  with  an  instance  of  choleraic 
diarrhoea,  although  he  is  unable  to  lay  down  any 
hard  and  fast  rules  by  means  of  which  he  could 
define  the  difference  that  exists  between  th» 
symptoms  present,  and  those  occurring  in  a  case 
of  Asiatic  cholera. 

Prognosis. — Although  choleraic  diarrbesa  in 
its  more  severe  forms  resembles  mild  cases  of 
Asiatic  cholera,  it  is  a  comparatively  harmless 
disease.  Unless  among  young  infante,  or  old  and 
sickly  people,  no  matter  how  threatening  the 
symptoms  may  be,  however  great  the  collapse  and 
depression  of  the  patient  may  seem,  a  previously 
healthy  adult  seldom  dies  of  choleraic  diarrhoea. 

Treatment. — In  cases  of  simple  cholera  occur- 
ring among  children,  the  important  point  we  must 
enforce  in  our  treatment  is  that  the  affected 
organ  shall  have  rest.  In  practice,  however,  it  is 
often  difficult  to  persuade  parents  and  nurses 
that  an  infant  can  exist  uninjured  for  ten  or 
fourteen  hours  on  iced  water  ;  nevertheless,  we 
must  insist  on  a  plan  of  this  kind  being  carried 
out.  The  little  patient  will  eagerly  swallow  cold 
water,  either  from  a  bottle  or  spoon,  and  the 
child  may  be  allowed  to  take  as  much  cold  water 
as  he  requires,  and  to  suck  ice,  which  may  be 
wrapped  up  in  the  corner  of  a  handkerchief 
and  put  into  his  mouth.  A  poultice  made  of  equal 
parts  of  mustard  and  flour,  applied  over  the 
abdomen,  is  often  very  useful  in  this  form  of 
disease.  With  reference  to  drugs,  should  the 
treatment  above  indicated  not  relieve  the  symp- 
toms, or  should  the  vomiting  be  very  constant,  four 
grains  of  calomel  may  be  given,  and  repeated  if 
necessary  in  an  hour's  time  ;  but  if  the  diarrhea 
is  the  more  prominent  symptom,  calomel  is  not 
required,  but  a  teaspoonful  of  castor  oil  should 
be  administered,  and  after  the  bowels  have 
been  cleared  out,  if  the  serous  discharge  con- 
tinues, we  should  order  astringents,  in  the  form 
of  ^  of  a  grain  of  acetate  of  lead  every  hour, 
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or  ^  of  a  grain  of  nitrate  of  silver,  until  the 
purging  subsides.  Tannic  acid,  in  combination 
•with  dilute  sulphuric  acid  and  sugar,  is  fre- 
quently a  useful  combination  to  administer  to 
children  in  cases  of  this  description.  With  re- 
ference  to  opium,  much  as  the  writer  dislikes 
prescribing  it  for  infants,  it  may  be  necessary  in 
;ases  of  simple  cholera,  but  it  should  hardly  be 
given  in  a  mixture  to  be  administered  from  time 
to  time  by  a  nurse;  opium  under  these  circum- 
stances can  only  be  admissible  when  given  by  the 
medical  attendant  himself,  in  doses  of  two  or 
three  drops  of  laudanum  in  a  little  weak  brandy 
and  water,  carefully  watching  its  effects.  Jf  the 
drug  causes  the  child  to  sleep  for  a  few  hours 
it  may  act  almost  like  a  charm  ;  the  infant  awakes 
comparatively  well ;  but  if  the  opium  has  no  such 
effect,  we  may  be  tempted  to  repeat  the  dose, 
but  can  scarcely  give  it  a  third  time,  at  any  rate 
until  some  hours  have  elapsed  since  the  ad- 
ministration of  the  second  dose.  The  symptoms 
having  subsided,  the  child's  diet  must  be  strictly 
attended  to,  a  good  healthy  wet-nurse  as  a  rule 
being  an  urgent  necessity  in  the  case  of  infants. 
Lime-water  may  with  advantage  be  mixed  with 
the  child's  food. 

With  reference  to  the  treatment  of  adults  suf- 
fering from  choleraic  diarrhoea,  we  must  bear  in 
mind  the  fact  that,  unless  among  old  and  debili- 
tated persons,  the  patient  will,  as  a  rule,  get  well 
without  medicine.  If  therefore  called  to  pre- 
scribe for  a  case  of  this  complaint,  we  may  order 
fifteen  drops  of  laudanum,  or  a  drachm  of  the 
compound  tincture  of  camphor  in  water,  to  be 
taken  (supposing  the  patient  is  very  sick)  imme- 
diately after  vomiting  ;  half  the  above  dose  may 
be  given  at  the  expiration  of  one  hour,  and  again 
after  another  hour,  unless  the  symptoms  have 
in  the  meantime  subsided.  A  large  mustard 
poultice  should  be  applied  over  the  abdomen, 
and  the  patient  must  be  confined  to  bed,  and 
kept  on  ice  and  iced  water ;  he  should  not,  how- 
ever, be  permitted  to  swallow  too  much  liquid. 
Among  old  or  weakly  persons,  and  also  in  the 
case  of  infants,  it  is  often  very  necessary  to  ad- 
minister brandy  and  water  from  time  to  time, 
according  to  the  state  of  the  pulse.  If  the 
vomiting  is  severe,  a  scruple  of  calomel  may 
be  given  to  an  adult,  or  in  the  first  instance 
the  effervescing  mixture  with  hydrocyanic  acid 
may  be  employed  to  allay  the  sickness  ;  on  the 
other  hand,  should  the  serous  diarrhoea  be  ex- 
cessive, we  may  with  advantage  prescribe  four 
grains  of  the  acetate  of  lead  and  ten  drops  of 
diluted  acetic  acid  every  second  hour ;  or  pills 
containing  a  drop  of  creasote,  a  quarter  of  a  grain 
of  nitrate  of  silver,  a  grain  of  camphor,  and 
two  grains  of  Dover's  powder,  to  be  repeated 
after  each  loose  motion.         C.  Macnamara. 

CHOLERINE. — A  term  applied  to  a  class 
of  cases  which  occur  during  the  prevalence  of 
cholera,  in  which  the  milder  symptoms  of  the 
disease  are  present.  It  has  also  been  used  to 
designate  the  poison  on  which  cholera  is  sup- 
posed to  depend.  See  Cholera;  and  Choleraic 
Diarrhoea. 

CHOLESTEATOMA  (x«Ai),  bile; 
suet;   and  i^hs,  like). — An  encysted  tumour, 
consisting  chiefly  of  cholesterine.   Sec  Cysts. 
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CHOLESTEEINE.    See  Appendix. 

CHORDEE  (x°P5^.  a  harpstring). — Defini- 
tion.— Painful  imperfect  erection  of  the  penis 
during  gonorrhoea. 

^Etiology  and  Pathology. — Chordee  is  most 
common  in  the  second  and  third  weeks,  and 
rarely  attacks  the  patient  after  the  third  week 
of  gonorrhoea.  In  exceptional  cases,  on  the  con- 
trary, chordee,  absent  in  the  acute  stage,  is 
violently  developed  after  the  inflammation  has 
become  chronic  and  very  slight.  The  bulbous 
part  of  the  urethra  is  generally  intensely  inflamed 
when  chordee  happens ;  and,  further,  chordee  is 
very  uncommon  when  the  urethritis  is  limited  to 
the  anterior  or  posterior  portions  of  the  canal. 

The  mechanism  of  chordee  is  imperfectly  un- 
derstood. Two  explanations  have  been  put 
forward  : — (a)  That  the  corpus  spongiosum  sur- 
rounding the  urethra  being  affected  by  inflam- 
mation through  the  effusion  of  lymph  into  its 
substance,  proper  distension  of  its  spongy  tissue 
and  elongation  during  erection  cannot  take 
place.  Hence  it  is  drawn  tight  like  a  bowstring 
by  the  arching  of  the  distended  corpora  caver- 
nosa, (b)  That  the  inflammatory  condition  of  the 
mucous  membrane  and  submucous  tissue  at  the 
bulbous  part  excites  reflex  spasm  of  the  muscles 
surrounding  that  part  of  the  corpus  spongiosum. 
This  prevents  distension  of  the  parts  com- 
pressed ;  while  the  corpora  cavernosa,  being  un- 
trammelled, continue  to  expand  in  the  ordinary 
manner.  The  first  explanation  is  insufficient  to 
account  for  some  cases  where  the  inflammatory 
action  is  very  slight  and  there  is  no  evidence 
that  lymph  has  been  effused  into  the  erectile 
tissue ;  for  example,  after  a  plastic  operation  on 
the  penis.  Again,  natural  erection  has  been 
known  to  take  place  very  shortly  after  the  sub- 
sidence of  gonorrhceal  irritation,  and,  it  is  fair 
to  suppose,  before  effused  lymph  can  have  been 
absorbed.  The  second  explanation  is  unsatis- 
factory, because  spasm  of  other  muscles  of  the 
perinseum  is  often  absent.  Probably  both  methods 
may  be  active  in  producing  chordee. 

The  causes  of  chordee  are  indirect  or  direct. 
The  most  common  indirect  cause  is  urethritis  or 
urethral  congestion.  Direct  causes  are  the  reflex 
irritants  which  usually  produce  erection  during 
sleep,  such  as  stimulating  food  and  drink, 
strongly  acid  urine,  great  superficial  warmth  of 
the  body,  distended  bladder,  lascivious  dreams, 
&c. 

Symptoms. — The  organ  grows  suddenly  turgid 
and  assumes  a  bowed  or  crooked  form,  causing 
acute  pain,  which  is  felt  at  the  part  and  towards 
the  perinaeum.  In  severe  cases  the  strain  causes 
rupture  of  the  mucous  membrane  and  spongy 
tissue,  with  haemorrhage.  The  loss  of  blood  is 
usually  limited  to  a  few  drops,  and  gives  relief 
to  the  pain.  Rarely  the  haemorrhage  is  rapid 
and  prolonged. 

Treatment. — Abstinence  from  stimulants  of 
all  kinds  and  late  suppers  ;  light  clothing  ;  and 
a  hard  mattress  at  night  are  the  best  means  of 
preventing  chordee.  Micturition  at  short  in- 
tervals during  the  night  must  be  enjoined.  Of 
medicinos  the  best  is  a  suppository  at  bed-time 
of  one  grain  of  crude  opium  in  ten  grains  of 
cocoa  butter.    The  subcutaneous  injection  into 


216 


CHOKDEE. 


CHOREA. 


the  porinasum  of  one-sixth  grain  of  acetate  of 
morphia  is  also  an  effectual  remedy.  Both 
these  applications  should  be  followed  by  an 
aperient  saline  draught  tho  noxt  morning.  A 
drachm  of  spirit  of  camphor  thrown  just  before 
it  is  swallowod  into  an  ounce  of  water,  and  taken 
on  lying  down  at  night  is  also  useful,  and  it  may 
be  repeatod  once  if  chordce  awaken  the  patient, 
but  it  is  a  very  uncortain  romcdy.  More  trust- 
worthy are  twenty  or  twenty-five  grains  of 
chloral-hydrate  in  syrup  and  water  at  bed-time, 
and  repeated  in  four  or  six  hours  if  needed. 
Bathing  the  genitals  and  perinaeura  with  very  hot 
water  for  ton  minutes  before  going  to  bod  some- 
times proves  successful.  The  application  of  a 
spiral  coil  of  narrow  india-rubber  tubing  round 
the  penis  and  scrotum,  through  which  a  con- 
tinuous current  of  ice-cold  water  flows,  is  also  an 
excellent  preventive. — To  disperse  an  attack  of 
ehordee  the  best  remedies  are  voiding  urine  ; 
the  application  of  cold  to  the  perinaeum  by 
evaporating  lotion  or  by  ice;  and  the  upright 
posture.  Berkeley  Hill, 

OHOSEA  (xopeia,  a  dance). — Synon.  :  Chorea 
Minor ;  St.  Vitus's  Dance ;  Fr.  Danse  de  St.-  Guy ; 
la  Chorbe;  Ger.  Veitstanz. 

Definition. — A  disease  of  the  nervous  system, 
characterised  by  a  succession  of  irregular,  clonic, 
involuntary  movements  of  limited  range,  occur- 
ring in  almost  all  parts  of  the  body. 

The  distinctive  features  of  the  movements  are 
the  entire  absence  of  either  rhythm  or  method 
in  their  recurrence  ;  that  not  individual  muscles 
but  co-ordinated  groups  are  affected ;  and  not  one 
or  more  groups  only,  but  almost  all  the  muscles 
in  turn.  There  is  not  actual  loss  of  command  over 
the  muscles,  but  voluntary  movements  are  inter- 
fered with  by  superaddition  of  involuntary  move- 
ments. As  a  rule  the  movements  cease  during 
sleep. 

2Etiology. — Chorea  is  a  disease  of  childhood ; 
it  is  most  common  between  the  ages  of  eight  and 
twelve,  very  rare  before  six,  and  rare  after  six- 
teen ;  it  is  more  than  twice  as  frequent  in  girls 
as  in  boys,  especially  after  the  age  of  nine.  It 
occurs  more  frequently  in  families  in  which  ner- 
vous diseases  are  hereditary  than  in  others.  It 
is  more  common  in  large  towns  than  in  the 
country  ;  and  far  more  frequent  among  the  poor 
than  among  those  in  comfortable  circumstances. 
Want  of  proper  food,  neglect,  ill-usage,  with  the 
weakness  and  anaemia  induced  by  these  means,  are 
very  common  antecedents.  Children  well-nour- 
ished and  with  a  good  colour,  exposed  to  none  of 
these  causes,  may  however  suffer.  An  intimate 
association  between  chorea  and  rheumatism  has 
long  been  recognised.  A  large  proportion  of  the 
children  suffering  from  chorea  are  found  to  have 
had  acute  or  subacute  rheumatism,  and  some  of 
the  most  terrible  cases  met  with,  especially  after 
the  age  of  puberty,  are  those  in  which  the  chorea 
comes  on  during  or  just  after  acute  rheumatism. 
Whether  traceable  to  rheumatism  or  not,  there  is 
very  frequently  found  in  chorea  a  cardiac  murmur, 
usuallymitral systolic, sometimesaortic.  Thismay 
or  may  not  disappear  after  recovery.  In  almost 
all  the  fatal  cases  of  chorea  which  have  been  exa- 
mined after  death,  endocarditis  with  fibrinous  ve- 
getations on  the  valves  has  been  present  In  adults, 


pregnancy  divides  with  rheumatism  the  causation 
of  this  affection  ;  recovery  generally  speedily  fol- 
lows delivery,  and  can  rarely  be  brought  about  till 
this  has  taken  place.  Bad  habits,  and  disorders  of 
menstruation,  are  also  said  to  be  capable  of  induc- 
ing chorea.  Intestinal  worms  again  have  appeared 
to  set  up  the  disease,  and  instances  are  on  record 
in  which  the  expulsion  of  worms  has  been  followed 
at  once  by  cessation  of  the  movements,  but  thij 
must  be  extremely  rare.  Flight  or  some  power- 
ful emotion  is  very  frequently  assigned  as  a  cause 
and  it  is  seldom  that  parents  are  not  prepared 
with  the  instance  required.  But,  making  allow- 
ance for  this,  and  notwithstanding  the  fact  that 
endocarditis  may  be  present  in  cases  said  to  have 
originated  in  fright,  it  does  not  seem  possible  to 
exclude  fright  as  a  cause  of  chorea.  The  influ- 
ence of  imitation  is  less  certain.  The  disease  is 
said  to  be  far  less  common  in  negroes. 

Anatomical  Characters  and  Pathology. — 
The  study  of  chorea,  as  of  epilepsy  and  many 
other  affections  of  the  nervous  system,  has  been 
hampered  by  its  being  regarded  as  a  morbid 
unity.  The  view  here  maintained  is  that  it  is 
a  sympton  rather  than  a  disease,  and  that 
the  characteristic  movements  are  in  relation 
not  with  the  nature  of  the  morbid  change  but 
with  its  seat.  The  seat  of  the  disturbance  is  the 
corpus  striatum,  its  character  probably  different 
in  different  cases  ;  but  the  anatomical  condition 
cannot  amount  to  actual  breach  of  structure,  since 
that  is  known  to  give  rise  to  hemiplegia,  while 
it  must  obviously  be  of  a  kind  to  impair  the 
functional  vigour  of  the  ganglia.  Chorea,  as  the 
writer  has  said  elsewhere,  has  been  called  '  in- 
sanity of  the  muscles ' — a  better  phrase  would  be 
'  delirium  of  the  sensori-motor  ganglia.'  In  de- 
lirium there  is  loss  of  control  over  the  mental 
processes  with  rapid  succession  of  incoherent  and 
imperfect  ideas  ;  in  chorea  loss  of  control  over 
the  motor  apparatus,  with  movements  excessive 
in  point  of  number  and  extent,  but  wanting  in 
vigour  and  precision. 

In  some  cases  of  chorea  nothing  abnormal 
has  been  detected  after  death,  but  usually  the 
minute  methods  of  investigation  now  pursued 
yield  positive  results.  The  largest  series  of 
examinations  published  is  contained  in  a  com- 
munication to  the  Medico-Chirurgieal  Society, 
in  the  session  1875-6,  by  Dr.  Dickinson.  He 
describes  dilatations  of  the  minute  arteries  as 
existing  throughout  the  brain  and  cord,  more 
especially,  however,  in  the  corpus  striatum  and 
thalamus,  with  small  haemorrhages ;  and  considers 
the  disease  to  be  due  to  a  widely-spread  hyper- 
aemia  of  the  nerve-centres.  He  did  not  find 
capillary  embolisms,  but  does  not  appear  to  have 
drawn  out  the  arterioles  to  look  for  them.  The 
appearances  he  describes  are  very  much  those 
producible  by  impaction  of  microscopic  particles 
of  fibrin  in  the  minute  vessels.  Capillary  em- 
bolisms have  been  found  by  Dr.  TuckwelJ  and 
other  observers,  predominantly  in  the  central 
ganglia,  but  also  in  the  convolutions  and  cord, 
accompanied  by  patches  of  softening  and  minute 
haemorrhages.  In  almost  all  fatal  cases  of 
chorea  there  is  endocarditis  with  deposit  of  beads 
of  lymph  on  the  mitral  or  aortic  valves  or  both, 
whether  a  murmur  has  been  audible  during  life 
or  not. 


The  post-mortem  appearances  consequently  do 
not  indicate  any  localisation  of  the  morbid 
change  in  the  central  ganglia.    But  it  is  to  be 
remembered  that  the  fatal  cases  are  those  in 
which  there  is  not  only  extreme  violence  in  the 
choreic  movements  but  usually  also  delirium  and 
other  symptoms.    There  are  in  fact  multiple 
symptoms  just  as  there  are  multiple  lesions,  and 
■we  are  called  upon  to  distribute  the  symptoms 
and  assign  them  to  their  respective  sources  by 
such  knowledge  of  the  functions  of  the  different 
nerve-centres  as  physiology  affords  us.  The 
delirium  or  comparative  dementia  is  thus  attri- 
buted to  the  lesions  in  the  convolutions ;  the  loss 
of  speech  to  lesions  in  convolutions  or  in  lower 
centres,  according  to  its  character ;  the  impair- 
ment of  sensation  to  lesions  in  the  thalami ;  the 
chorea  to  lesions  in  the  corpora  striata.  The 
grounds  upon  which  this  last  localisation— that 
in  which  we  are  immediately  concerned — is  de- 
cided, are  as  follows.    We  exclude  the  cerebral 
hemispheres  and  cerebellum,  rather  arbitrarily 
perhaps,  since  there  is  much  to  be  said  in  favour 
of  their  contributing  to  excite  the  movement,  now 
especially  that  convolutional  motor  areas  have 
been  demonstrated  by  Hitzig  and  Ferrier.  The 
important  point  to  be  made  clear,  however,  is 
that  chorea  has  not  its  seat  in  the  cord.  The 
arguments  and  evidences  against  this  are  (1) 
That  tonic  and  not  clonic  spasm  is  characteristic 
of  persistent  spinal  irritation  ;  (2)  The  degree  of 
control  over  the  movements  retained  by  the  will; 
(3)  Their  increase  under  emotion;  (4)  Their 
cessation  during  sleep.    To  those  which  were 
originally  advanced  by  Pr.  Eussell  Eeynolds  may 
be  added :  (o)  The  diminished  reflex  action  on 
tickling;  and  (6)  The  phenomena  of  hemichorea 
and  its  relations  with  hemiplegia.    The  evidence 
afforded  by  hemichorea  is  so  conclusive  that  other 
considerations  have  been  merely  alluded  to. 
It  cannot  be  supposed,  for  example,  that  one 
lateral  half  of  the  entire  length  of  pons,  medulla, 
and  cord  can  be  affected  without  implication  of 
the  other  half,  which  would  be  the  case  with 
hemichorea  of  spinal  origin  ;  and  still  more  con- 
clusive is  the  fact  that  when  in  hemichorea  there 
is  impairment  of  sensation  it  is  on  the  same  side 
with  the  movements,  and  not,  as  in  hemiparaplegia 
(due  to  division  of  one  half  of  the  cord),  on  the 
opposite  side  to  the  motor  paralysis.  The  paral- 
lelism between  hemichorea  and  hemiplegia  is 
so  perfect  as  to  suggest  at  once  that  the  two 
affections  represent  different  conditions  of  the 
same  nerve-centres,  and  is  made  more  complete 
by  the  very  discrepancies,  as  they  may  at  first 
sight  appear,  which  have  been  considered  to  be 
objections.     In  hemiplegia   there  are  certain 
muscles  which  more  or  less  completely  escape 
paralysis:  the  motores  oculorum,  orbiculares 
palpebrarum  and  other  facial  muscles,  the  mus- 
cles of  the  neck,  chest,  back,  and  abdomen. 
In  hemichorea  the  irregular  movements  cross  the 
median  line  and  invade  the  opposite  side  inthese 
same  muscles.   This  has  been  explained  (rightly 
or  wrongly)  by  the  hypothesis  that  all  these 
muscles  acting  in  compulsory  concert  with  the 
corresponding  (or  other)  muscles  of  the  opposite 
side,  the  nerve-nuclei  of  the  bilaterally  associated 
muscles  will  be  commissurally  associated  in  the 
cord,  so  as  to  become  in  effect  a  single  nucleus, 
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and  this  single  nucleus  for  muscles  on  each  side 
of  the  body  being  connected  with  both  corpora, 
striata  is  thrown  into  action  by  the  sound  cor- 
pus striatum  when  its  fellow  of  the  opposito 
side  is  damagod,  as  in  hemiplegia,  thus  prevent- 
ing paralysis;  and,  on  the  other  hand,  is  reached 
by  the  irregular  impulses  from  the  corpus  stria- 
tum affected  in  hemichorea,  thus  causing  bila- 
teral chorea  in  the  parts  enumerated. 

In  addition  to  the  correspondence  between 
hemichorea  and  hemiplegia  just  described,  there 
are  transitions  from  one  to  the  other,  and  combi- 
nations of  the  two  to  be  mentioned  below,  under 
the  head  of  complications.  Hemiplegia  may  be 
succeeded  by  hemichorea  (the  post-hemiplegic 
chorea  of  various  observers);  or  chorea  maydeepen 
into  paralysis  ;  or,  as  in  a  case  reported  by  the 
writer,  there  may  be  with  chorea  of  the  limbs 
on  one  side,  first  chorea,  then  paralysis  (hemi 
plegiform),  and  then  again  chorea  of  the  same 
side  of  the  face.  The  conclusion  is  obvious,  that 
hemiplegia  and  hemichorea  in  these  cases  are 
indicative  of  different  degrees  of  damage  in  the 
same  centre.  Hemichorea  and  hemiansesthesia 
have  been  found  very  constantly  associated  with 
structural  lesions  in  the  white  fibres  just  outside 
the  posterior  extremity  of  the  thalamus,  usually 
involving  also  the  ganglion  itself  at  this  part. 

The  well-known  embolic  theory   of  chorea 
originated  by  Kirkes,  and  improved  and  ably 
maintained  by  Dr.  Hughlings  Jackson,  at  once 
finds  its  place  here.    Capillary  embolism  is  of 
all  others  the  condition  which  might  be  expected 
to  induce  the  instability  without  abolition  of 
function  which  exists  in  chorea,  and  in  almost  all 
cases  a  fertile  source  of  fibrinous  shreds  is  present, 
in  the  form  of  vegetations  on  the  valves  of  the 
heart ;  the  fact  of  embolism,  again,   has  re- 
peatedly been  demonstrated.    While,  however, 
giving  to  capillary  embolism  a  prominent  place 
among  the  causes  of  chorea,  it  cannot  be  con- 
sidered as  the  only  cause.    The  clinical  differ- 
ences between  ordinary  chorea  and  the  acute  and 
fatal  form  are  of  themselves  suggestive  of  a 
different  pathology;  and  the  speedy  recovery  after 
delivery  in  the  chorea  of  pregnancy,  or  (as  in  one 
or  two  cases  on  record)  after  expulsion  of  in- 
testinal worms,  is  inconsistent  with  the  existence 
of  embolism.    What  the  precise  anatomical  con- 
dition is  can  only  be  matter  of  conjecture,  but  it 
will  be  some  form  of  innutrition,  irritability,  and 
debility,  as  Dr.  C.  B.  Eadcliffe  has  abundantly 
demonstrated,  going  together.   Hypersemia,  with 
capillary  blood-stasis,  or  capillary  thrombosis 
by  cohering  leucocytes,  has  been  suggested  as 
the  cause.    Prolonged  arterial  spasm  from  per- 
sistent reflex  irritation,  uterine  or  intestinal, 
or  the  more  brief  contraction  of  tho  cerebral 
vessels  from  fright,  may  perhaps  lower  the 
functional  vigour  of  the  ganglia  to  the  degree 
required.    A  very  important  consideration  is 
the  remarkable  limitation  of  chorea  to  the  period 
of  childhood — the  period  between  infancy  and 
puberty.   This  is  a  limitation,  if  not  without 
parallel,  certainly  unequalled,  and  it  points  to 
a  condition  of  nerve  centres  in  childhood  which 
specially  favours  the  occurrence  of  the  disease. 
This  condition  may  be  said  with  confidence  to 
be  the  fact  that  childhood  is  the  period  of 
special  activity  of  the  sensori -motor  ganglia. 
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Symptoms. — In  aslight  caso  tlio  pal  iont.usually 
a  child,  may  be  perfectly  quiot  whon  lying  down, 
and  for  a  short  time  even  when  sitting  or  stand- 
ing, if  not  conscious  of  being  under  observation  ; 
but  when  walking  or  while  undor  examination 
thore  will  be  various  fidgety  actions,  abrupt  flexion 
of  the  fingers,  asuddon  pronation  of  the  forearm, 
or  hitching  up  of  one  shoulder,  or  twist  of  the 
body,  or  there  is  shuffling  of  a  foot  on  the  floor, 
or  again  a  jork  of  the  head  or  twitch  of  the 
mouth  or  eyes.  If  the  patient  be  told  to  do 
anything,  the  movements  will  be  multiplied  and 
exaggerated  in  the  muscles  employed.  A  small 
object  will  be  picked  up  and  held,  but  the  hand 
is  brought  down  upon  it  hastily  and  after  various 
irregular  excursions.  In  a  more  severe  case  the 
grimaces,  contortions,  and  jerkings  succeed  oach 
other  without  intermission.  The  gait  is  now 
very  peculiar,  being  slow,  shuffling,  and  uneven  ; 
the  steps  of  irregular  length  and  unequal  time  ; 
and  the  line  of  progress  deviating.  In  the  worst 
forms  of  this  disease  every  muscle  appears  to  be 
thrown  in  turn  into  violent  contraction,  the  face 
is  distorted  this  way  and  that,  the  eyes  roll  to  and 
fro,  the  teeth  are  snapped  or  ground  together,  the 
whole  body  writhes,  and  the  limbs  are  in  unceasing 
motion.  It  is  to  be  remarked  that,  even  in  extreme 
cases,  the  movements,  violent  as  they  may  be,  are 
in  some  degree  circumscribed  ;  the  arms,  for  ex- 
ample, are  not  thrown  up  over  the  head,  nor  do  the 
legs  go  to  the  full  extent  of  their  range  of  motion ; 
the  tongue  is  rarely  bitten,  though  the  lips  may 
be.  Deglutition  is  greatly  interfered  with  in 
a  severe  attack,  and  the  evacuations  may  be 
discharged  involuntarily.  In  the  mildest  forms, 
the  diaphragm  and  muscles  of  the  chest  and 
abdomen  are  affected,  causing  irregularity  in 
respiration.  The  action  of  the  heart  may  also  be 
irregular,  but  this  is  probably  secondary  to  the 
respiratory  variations  in  frequency  and  depth, 
and  is  not  attributable  to  chorea  of  the  heart. 
There  is  generally  impairment  of  motor  power, 
and  frequently  diminution  of  sensation.  This  is 
most  readily  ascertained  in  hemichorea,  i.e.chorea 
affecting  one  half  of  the  body  only,  when  the  sound 
side  can  be  employed  for  comparison ;  but  in  the 
violent  forms  of  the  disease,  when  the  skin  is 
gradually  worn  through  by  incessant  friction, 
there  is  often  so  little  complaint  of  pain  that 
sensibility  must,  it  would  seem,  be  blunted.  Ke- 
flex sensibility  is  also,  commonly,  dull. 

It  has  already  been  stated  that  the  movements 
cease  during  sleep ;  this  is  a  rule  to  which  ex- 
ceptions are  rare  though  not  unknown,  even  in 
mild  cases,  and  especially  in  hemichorea. 

Chorea  is  usually  gradual  in  access,  even  in 
the  cases  which  ultimately  become  severe ;  it  is 
very  commonly  one-sided  for  a  time,  and  oc- 
casionally throughout,  when  the  name  hemi- 
chorea is  given.  It  is  not,  however,  strictly 
unilateral  in  these  cases,  as  the  movements  trans- 
gress the  median  line  and  affect  the  corresponding 
muscles  of  both  sides  of  the  body  at  those  parts 
where  these  are  bilaterally  associated,  and  where 
in  hemiplegia  there  is  immunity  from  the  para- 
lysis, as  for  instance  the  oculo-motor  muscles,  the 
muscles  of  the  neck,  chest,  and  abdomen. 

Complications. — The  foregoing  description  ap- 
plies more  or  less  to  all  cases  of  chorea,  but  thero 
are  often  additional  symptoms,  and  it  will  conduce 


to  clearness  if  these  are  considered  apart  and 
culled  complications.  Mention  has  been  made 
of  impairment  of  motor  power;  at  times  this 
amounts  to  complete  paralysis,  and  the  relations 
and  combinations  of  chorea  and  paralysis,  and 
especially  of  hemichorea  and  hemiplegia,  throw 
much  light  on  the  disease.  Chorea  sometimes 
succeeds  hemiplegia  in  the  paralysed  parts  ;  more 
rarely  chorea  deepens  into  paralysis.  Cases  again 
occur  in  which  with  facial  hemiplegia  there  is 
chorea  of  the  limbs  of  the  same  side.  Speech  is 
very  commonly  more  or  less  affected  and  occa- 
sionally completely  lost  for  a  time.  The  difficulty 
is  usually  articulator^',  chorea  of  the  muscles  of 
respiration, phonation, and  articulation  interfering 
with  utterance  of  words  ;  but  there  is  in  some 
cases  true  aphasia,  and  when  this  is  so,  there  is 
the  same  tendency  to  the  association  of  aphasia 
with  right  hemichorea  as  with  right  hemiplegia. 
The  intellect  may  suffer  in  various  degrees :  the 
face  has  often  an  idiotic  expression  in  chorea, 
usually  no  doubt  from  the  muscular  contortion 
or  atony,  but  sometimes  truly  indicative  of 
temporary  imbecility.  In  the  violent  and  fatal 
forms  of  chorea  there  is  almost  always  delirium. 
Impairment  of  sensation  is  common,  and  hemi- 
anaesthesia  is  almost  always  associated  with 
hemichorea. 

Dotation,  Terminations,  and  Prognosis. — 
The  average  duration  of  chorea  is  about  two 
months;  if  prolonged  beyond  three  months  it 
may  be  exceedingly  chronic  and  go  on  better  and 
worse  for  one  or  two  years.  There  is  a  ten- 
dency to  spontaneous  recovery,  but  on  the  other 
hand  relapses  are  common.  Chorea  is  rarely 
fatal  in  children ;  when  it  is  so  the  case  is 
usually  acute  and  violent  from  a  very  early 
period  of  the  attack,  and  it  is  rare  for  a  case  to 
run  the  usual  course  for  a  time  and  then  take  on 
a  very  severe  character.  After  puberty  and  es- 
pecially when  it  supervenes  on  acute  rheumatism, 
it  is  very  dangerous,  but  less  so  when  associated 
with  menstrual  disorders  and  pregnancy  than  in 
youths  or  men. 

Diagnosis. — It  is  only  necessary  under  this 
head  to  warn  against  the  mistake  of  confounding 
with  the  movements  of  chorea  the  tremor  or 
jactitation  of  disseminated  sclerosis  of  the  nerve- 
centres,  which,  though  most  common  in  adults, 
is  not  unknown  in  childhood. 

Treatment. — In  a  large  proportion  of  cases  of 
chorea,  especially  such  as  come  into  the.hospitals 
of  London,  rest  and  food,  with  perhaps  aperients, 
are  all  that  are  required  for  recovery.  But  it 
can  scarcely  be  denied  that  medicinal  treatment 
often  renders  important  services,  especially  in 
cases  of  a  lingering  character.  The  causation 
and  pathological  condition  being  various,  it  is 
to  be  expected  that  the  remedies  required  will 
be  different,  and  the  attempt  should  be  made  to 
adapt  the  treatment  to  the  special  features  of 
the  case,  the  basis  of  all  being  the  endeavour  to 
improve  the  nutrition  of  the  body  generally,  and 
of  the  nervous  system,  by  good  food,  rest,  and 
warmth.  The  food  may  be  supplemented  by  cod- 
liver  oil,  and  Dr.  C.  B.  Radcliffe  attache's  im- 
portance to  the  free  administration  c  f  wino  or 
other  stimulants.  Any  recognised  cause  should 
be  removed,  such  as  constipation  or  worms; 
irregularities  or  suspension  of  the  catamenia 
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should  receive  attention ;  when  there  is  pregnancy 
it  may  perhaps  be  nocessary  to  induce  premature 
labour.  When  the  chorea  is  accompanied  by  rheu- 
matoid pains  and  feverisbness,  iodide  of  potassium 
with  ammonia  may  have  a  remarkably  good 
effect.  Iron  in  some  form  or  other  is  very  gene- 
rally useful,  but  especially  when  the  patient  is 
antemic.  Another  remedy  is  sulphate  of  zinc, 
given  in  doses  gradually  increasing  from  one 
or  two  grains  three  times  a  day,  to  six,  eight,  or 
ten,  till  sickness  is  induced,  when  in  some  cases 
the  disease  appears  to  be  cut  short.  The  remedy 
which  in  the  writer's  experience  has  been  found 
most  generally  useful  is  arsenic.  Trousseau 
sometimes  gave  strychnine  in  gradually  increasing 
doses  till  its  physiological  effects  manifested 
themselves.  On  the  other  hand,  conhim,  recom- 
mended by  Dr.  John  Harley,  has  been  exten- 
sively employed ;  the  only  reliable  preparation  is 
the  juice,  which  should  again  be  given  in  gradu- 
ally increasing  doses,  beginning  with  a  drachm 
and  going  up  to  one  or  two  ounces  if  necessary, 
till  its  depressing  effect  on  the  muscles  becomes 
evident.  It  has  not,  in  the  writer's  hands,  given 
satisfactory  results ;  the  same  may  be  said  of 
the  application  of  ether-spray  along  the  spine, 
which  has  recently  been  strongly  recommended, 
except  in  acute  cases  in  which  the  freezing  of 
the  skin  here  has  in  two  cases  been  followed  at 
once  by  sleep,  and  in  a  few  days  by  alleviation 
of  the  violence  of  the  chorea.  Baths,  warm  and 
cold,  especially  shower-baths,  spinal  douches, 
spinal  ice-bags,  gymnastics,  musical  gymnastics, 
i.e.  movements  timed  by  music,  haTe  advocates 
and  may  no  doubt  be  useful  in  suitable  cases. 

In  the  terrible  cases  of  acute  chorea  the  great 
indication  is  to  procure  rest  for  the  poor  sufferer 
and  keep  up  the  strength.  Milk,  eggs,  beef-tea 
and  other  forms  of  concentrated  fluid  nourish- 
ment, should  be  given  freely,  together  with  wine 
or  brandy.  Conium,  hyoscyamus,  bromide  of 
potassium  or  ammonium,  and  chloral,  have  been 
tried  separately  or  in  combination,  with  more  or 
less  appearance  of  success;  chloroform,  again, 
may  be  administered ;  chloral  by  the  mouth  or 
rectum,  and  hypodermic  injection  of  morphia  with 
free  administration  of  brandy  have  in  the  writer's 
judgment  appeared  to  do  much  good.  It  is  in 
these  cases  that  tartar  emetic  in  full  doses  has 
been  recommended ;  it  is  certainly  tolerated  in 
an  astonishing  degree.  Eestraint  of  the  violent 
movements  is  often  a  great  comfort  to  the  patient ; 
the  limbs  should  be  carefully  bandaged  with 
flannel  and  bound,  the  legs  together,  the  arms  to 
the  sides,  a  folded  blanket,  across  the  abdomen 
and  hips,  keeping  down  the  body.  If  half-done 
it  only  adds  to  the  suffering,  but  when  properly 
carried  out  it  gives  a  feeling  of  relief  and  favours 
sleep.  W.  H.  Broadbent. 

CHOROIDITIS.  —  Inflammation  of  the 
choroid.    See  Eye,  Diseases  of. 

CHROMIDROSIS  (xfxfya,  colour,  and  iSp&s, 
sweat),  coloured  perspiration.  See  Perspira- 
tion, Disorders  of. 

CHRONIO  (xpivos,  time).— This  word  is 
applied  to  a  disease  when  its  progress  is  slow 
and  ita  duration  prolonged.  See  Disease,  Dura- 
tion of. 

CHYLOUS  URINE. — See  Chyldria. 


CHYLURIA  (x"A.oj,  chyle ;  and  oloov,  urine). 
— Synon.  :  Galacturia ;  Chylous  urine ;  Fr. 
Urine  laiteuse;  Ger.  Die  Chylurie;  milchsaf- 
tiger  Harnabgang. 

Definition. — A  diseased  condition,  occurring 
in  tropical  and  sub-tropical  climates,  which 
manifests  itself  by  a  milky  appearance  of  the 
urine,  accompanied  usually  with  more  or  less 
distinct  traces  of  blood.  On  standing,  the  fluid 
coagulates,  so  as  to  present  the  appearance  of 
size.  A  microscopic  nematoid  entozoon  {Filaria 
sanguinis  hominis)  is  generally  found  in  the  blood 
and  urine  of  persons  affected  with  the  disease. 

General  Description. — The  affection  known 
as  chylous  or  chyloid  urine  has  long  remained 
a  puzzle  to  physicians,  not  only  on  account  of 
the  very  remarkable  character  assumed  by  the 
secretion,  but  also  on  account  of  the  very  erratic 
course  which  the  disease  runs.  Scarcely  any 
two  persons  affected  with  this  malady  give  a 
similar  account  of  its  mode  of  onset,  of  the 
duration  of  the  attack,  or  of  the  symptoms  and 
seasons  of  its  occurrence.  The  writer  has  had 
the  opportunity  of  studying  from  thirty  to  forty 
cases  of  the  disease  in  Calcutta,  and  the  variety 
of  symptoms  presented,  and  the  numerous  causes, 
of  the  most  opposite  character,  to  which  the 
disease  has  been  attributed,  are  very  perplexing. 
The  histories  of  the  cases  published  by  various 
observers  present  a  like  uncertainty,  and  Dr. 
William  Roberts  very  aptly  describes  the  course 
which  the  disease  runs  as  marked  by  an  irregu- 
larity and  capriciousness  which  baffles  explana- 
tion. It  would  seem  as  though  the  one  symptom 
which  may  be  looked  upon  as  constant  is  the 
condition  of  the  urine  implied  by  the  designation 
which  was  applied  to  the  disorder  by  Prout. 

This  symptom,  however,  although  very  ap- 
plicable to  the  generality  of  cases  met  with  in 
Didia,  does  not  appear  to  be  so  generally  ap- 
plicable to  the  disease  as  it  occurs  in  Egypt,  the 
Brazils,  and  the  West  Indies.  In  these  countries 
the  term  hematuria  is  adopted  as  being  a  more 
correct  description  of  the  malady,  whereas  in 
India  the  designation  '  hsematuria,'  though  gene- 
rally more  or  less  applicable  at  some  period  or 
other  of  the  disease,  is,  nevertheless,  not  so  ap- 
propriate in  the  great  majority  of  the  cases,  and, 
indeed,  in  some  instances  is  wholly  inappropriate, 
as  occasionally  no  marked  traces  of  red  colouring 
matter  can  be  detected  in  the  urine  from  the 
beginning  to  the  close  of  the  attack.  It  is  of 
importance  that  this  feature  in  connection  with 
the  disease  should  be  borne  in  mind,  as  it  may 
hereafter  be  found  that  what  at  present  are  gene- 
rally considered  as  merely  two  phases  of  one 
malady  may  each  have  a  distinctive  aetiology. 

History  and  Geographical  Distribution. — 
The  phase  which  chyluria  usually  presents  in 
India  is,  in  this  article,  taken  as  the  typical  one, 
and  its  history  may  be  thus  briefly  epitomised. 
To  Dr.  Vandyke  Carter  belongs  the  credit  of 
having  observed  systematically,  and  seriously 
attempted  to  clear  up  the  pathology  of  the 
disease.  His  researches,  published  in  1861-62 
tended  to  show  that  a  direct  admixture  of  chyle 
and  urine  occurred — a  leak  from  the  lymphatic 
tract  into  the  urinary.1    In  March  1870,  when 

1  Transactions  Med.  and  Phys.  Boc.  Bombay,  vol.  Yii. 
1861.   Mcdico-chir.  Tram.,  vol.  xlv.,  1862. 
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examining  a  specimen  of  milky  urine  passed  by 
a  man  under  the  charge  of  Dr.  R.  T.  Lyons  in 
Calcutta,  the  writer  found  that  it  contained 
numerous  microscopic  nematoid  worms  in  a  living 
condition.  Thos9  were  described  and  figured  in 
a  roport  published  ir  1870  by  the  Indian  Govern- 
ment.1 Under  tho  impression  that  no  nematoid 
parasites  had  previously  been  found  in  the  urine, 
specimens  wore  forwarded  to  tho  late  Dr.  Parkes, 
and  by  him  shown  to  Professor  Busk,  who  sug- 
gested that  probably  they  belonged  to  the  Filari- 
dae.  Similar  entozoa  were  detoctod  in  tho  urine  of 
chyluria  patients  in  Calcutta  by  Dr.  W.  J.  Palmer 
and  Dr.  Charles  in  the  course  of  the  next  few 
months.  Towards  the  beginning  of  July  1872 
the  writer  found  nine  minute  nematoid  worms  in 
a  state  of  great  activity  on  a  slide  containing  a 
drop  of  blood  from  the  finger  of  a  Hindoo.  These 
were  identical  in  character  with  thoso  above  re- 
ferred to.  Unfortunately  the  man  could  not  be 
found  after  the  observation  had  been  made,  so  as 
to  be  questioned  as  to  his  past  history,  so  that  the 
pathological  conditions  which  might  have  been 
associated  with  this  the  first  recorded  instance  of 
the  existence  of  nematoid  haematozoa  in  man  must 
continue  to  remain  in  obscurity.  However,  since 
this  period  the  writer  has  traced  the  helminth 
(named  Filaria  sanguinis  hominis)  to  the  blood 
direct  in  about  fifteen,  and  to  one  or  other  of  the 
various  tissues  and  secretions  of  the  body  in 
about  thirty-five  individuals.  All  with  the  ex- 
ception of  the  person  just  referred  to  were  known 
to  suffer  or  to  have  suffered  from  chyluria  or 
some  closely  allied  pathological  condition.2  These 
observations  have,  moreover,  been  confirmed  by 
others  in  numerous  instances. 

The  more  recent  history  of  the  variety  of  the 
disease  usually  referred  to  as  '  hematurie  grais- 
seuse,'  'haematuria  Braziliensis,'  'haematuria 
Egyptica,'  is  also  associated  with  an  entozoon — 
or  rather  with  two  distinct  kinds  of  entozoa — a 
fluke  and  a  nematode.  The  former  was  dis- 
covered in  1851  by  Bilharz.  His  observation 
was  followed  up,  and  now  it  is  estimated  that 
about  a  third  of  the  inhabitants  of  Brazil 
harbour  this  parasite  in  their  bodies.  In  1868 
Dr.  Otto  Wucherer,  of  Bahia,  discovered  a 
microscopic  entozoon,  which  he  forwarded  to 
Leuckart  to  be  identified.3  The  latter  writer 
suggested  that  it  might  be  the  embryo  of  some 
round  worm,  probably  belonging  to  the  strongy 
lidae.  Dr.  Jules  Crevaux,  a  French  naval  surgeon, 
succeeded  in  confirming  Wucherer's  observation 
by  finding  (July  27,  1870)  similar  helminths  in 
the  urine  of  a  young  Creole  affected  with  1  hema- 
turie chyleuse.'4  The  next  link  in  the  chain 
appears  to  have  been  furnished  by  Dr.  Sonsino, 
who,  in  January  1874  (having  no  knowledge  ol 
previous  observations  of  a  like  character),  found 
similar  parasites  in  the  blood  and  in  the  urine  of 

'  Tide  abstract  of  this  description  In  British  Medical 
Journal,  Nov.  19,  1870. 

*  '  On  a  Hromatozoon  In  human  blood  ;  Its  connection 
with  Chyluria  and  other  diseases.'  Vide  Eighth  Ann.  Rep. 
of  Sanitary  Commits,  with  Oovt.  of  India,  1872  ;  also  Indian 
Ann.  Med.  Science,  vol.  xvi. 

'  On  tho  Pathological  Significance  of  Nematode  Hajma- 
tozoa.'  Tenth  Report  of  Sanitary  Commtss.,  1874;  also 
Indian  Ann.  Med.  Science,  voL  xvil. 

*  Oazitta  da  Bahia,  Dec.  1868. 

*  Journ.  de  I' Anal,  et  de  la  Physiol.  T.  xi.,  1876  ;  and 
Loncknrt'g  '  Parasiten,'  Band  II.  8.  628  et  seq. 


a  Jew  Jad  at  Cairo  affected  with  hematuria 
In  tho  latter  fluid  distomata  also  were  found. 
This  observer,  however,  considers  that  these 
parasites,  though  bearing  a  very  close  resem- 
blance, differ  in  some  respects  from  those  found 
in  chyluria,  and  has  accordingly  added  the  word 
Egyptica  to  the  original  designation  for  the 
purpose  of  distinguishing  it.  It  is  possible 
that  the  microscopic  nematode  which  was  dis- 
covered by  Wucherer  in  Bahia  may  also  be 
traced  to  the  blood  eventually,  and  that  the 
slight  differences  in  the  recorded  characters  in 
the  worm  as  found  in  Egypt  and  in  the  Brazils 
from  that  found  in  India  may  be  shown  to  be 
sufficient  to  indicate  a  specific  difference  in 
the  parasites,  and  thus  offer  a  satisfactory 
explanation  of  the  discrepancies  observed  in 
the  character  of  the  urinary  disorder  in  the 
different  countries. 

In  Europe  the  disease  has  been  investigated  by 
several  observers.  The  cases  which  have  com<* 
ander  their  care  have  occurred  with  verj'  rare 
exceptions  in  persons  who  have  at  some  time  or 
other  resided  in  countries  situated  between  about 
30°  north  and  30°  south  latitude.  Of  the  four  or 
five  cases  which  have  been  recorded  as  having 
originally  occurred  in  Europe,  one  is  furnished 
by  Dr.  William  Roberts,  the  patient  never  hav- 
ing been  out  of  Lancashire ;  and  another  by  Dr. 
Beale,  in  a  person  who  had  never  resided  out  of 
Norfolk.' 

Symptoms. — So  far  as  is  at  present  known, 
there  are  no  premonitory  symptoms  of  chyluria. 
Sometimes  the  only  symptom  is  the  milky 
condition  of  the  urine — a  condition  which 
usually  comes  on  very  suddenly;  generally, 
however,  the  patient  complains  of  uneasiness, 
scarcely  amounting  to  pain,  across  the  loins, 
along  the  ureters,  over  the  bladder,  or  along 
the  course  of  the  urethra — especially  towards 
the  perinaeum  in  the  male.  There  is  gener- 
ally marked  debility,  with  mental  depression. 
Occasionally  chylo-serous  discharges  take  place 
from  various  parts  of  the  body — the  axilla, 
the  surface  of  the  abdomen,  the  groin,  and 
especially  from  the  scrotum,  in  that  con- 
dition of  it  which  is  known  as  Elephan- 
tiasis lymphangiectodes  (Bristowe),  Naevoid 
elephantiasis,  or  Varix  lymphaticus.  The 
disease  is  also  sometimes  observed  associ- 
ated with  true  elephantiasis  of  the  limbs 
and  scrotum.  It  occurs  at  all  ages,  from 
childhood  to  extreme  old  age,  and  in  about 
equal  proportion  among  the  sexes — perhaps 
more  frequently  in  the  female  than  in  the 
male. 

With  regard  to  the  urine,  it  presents,  as  already 
mentioned,  a  milky  appearance,  and  frequently 
emits  a  strong  milky  or  whey-like  odour,  which  is 
made  more  evident  by  warmth.  After  standing 
a  short  time  the  fluid  coagulates,  so  as  to  form 
a  more  or  less  semi-solid  mass  resembling  blanc- 
mange. In  the  course  of  a  few  hours  the  clot 
breaks  down,  and  the  urine  becomes  rapidly  de- 

1  Dr.  S.  Mackenzie  exhibited  to  the  Pathological  Society 
(October  1881)  living  specimens  of  filaria  from  a  soldier 
who  had  served  in  India.  He  noticed  the  daily  periodicity 
of  the  filaria,  which  had  previously  been  determined  by 
Dr.  Manson  of  Amoy,  and  further  showed  that  the  perio- 
dicity could  be  Inverted  from  day  to  night  by  changing 
the  habits  of  the  Individual. 


composed.  In  some  cases  the  fluid  presents  a 
pink  colour,  from  the  admixture  of  blood,  but 
more  commonly— at  least,  in  India — the  blood, 
when  present,  is  seen  forming  a  shreddy  adhe- 
rent coagulum  at  the  bottom  of  the  vessel.  Not 
unfrequently  the  flow  of  urine  is  suddenly 
stopped  during  micturition  by  the  blocking  up 
temporarily  of  the  urethra  with  one  of  the  clots. 
Sometimes  in  India,  but  apparently  almost  al- 
ways in  the  West  Indies,  South  America,  and 
Egypt,  the  presence  of  blood  in  the  urine  forms, 
&s  already  mentioned,  the  most  pronounced  fea- 
ture. The  specific  gravity  varies  greatly — may 
range  in  the  same  individual  from  1007  to  over 
1020.  Shaken  up  with  ether  the  urine  loses  its 
milky  aspect ;  and  when  nitric  acid  or  heat  is 
applied  a  precipitate  almost  invariably  results. 
These  characters,  and  the  fact  of  the  coagu- 
lability of  the  fluid,  indicate  the  presence  of  fat, 
albumen,  and  fibrin,  all  of  which  are  to  be  con- 
sidered as  abnormal  constituents.  The  propor- 
tion, however,  in  which  they  exist  in  different 
individuals,  and  even  in  the  same  individual  at 
different  times,  varies  greatly.  Dr.  Beale's 
analyses  show,  that  though  a  specimen  of  urine 
may  contain  at  one  time  l-39  per  cent,  of  fat, 
another  specimen,  obtained  a  few  hours  later, 
from  the  same  person,  may  contain  none.  In 
the  majority  of  cases  the  fatty  element  is  usually 
scanty  in  the  morning  before  meals,  and  so  are 
the  other  abnormal  elements,  unless  exercise 
have  been  taken  or  the  circulation  otherwise 
accelerated.  Under  the  latter  circumstance,  as 
Dr.  Bence-Jones  has  shown,  the  albumen  is 
increased,  without,  however,  a  corresponding 
increase  of  the  fat.1  It  is  evident,  therefore,  that 
in  order  to  institute  a  comparison  between  the 
character  of  the  urine  and  the  character  of  the 
various  nutritive  fluids  for  the  purpose  of  ascer- 
taining from  which  of  them  the  abnormal  con- 
stituents of  the  urine  are  derived,  the  results 
of  analyses  of  the  latter  fluids  at  different  times 
of  the  day  and  at  different  stages  of  the  disease 
should  be  taken.  Further,  as  the  nutritive 
fluids  themselves  undergo  constant  changes  de- 
pendent on  the  quality  of  the  nourishment  sup- 
plied and  the  time  which  has  elapsed  since  par- 
taking of  it,  it  is  equally  evident  that  any  single 
analysis  would  be  insufficient.  An  attempt  has 
been  made  to  bring  together  in  the  following 
table  all  of  what  appeared  to  be  the  most  trust- 
worthy analyses  of  these  fluids  which  have  been 
published.  In  order  to  simplify  the  table,  only 
the  estimates  of  the  albuminoid  and  fatty  matters 
have  been  given,  these  being  the  most  pronounced 
of  the  more  readily  estimated  abnormal  con- 
stituents in  the  urine  : — 


Constituents 
selected. 

TJlUNB 

in  chy- 
. luria. 
[  Mean 
of  15  an- 
alyses]. 

Blood 
in  chy- 

luria. 
[Hoppc- 
Seyler.] 

Blood 
—  Nor- 
mal 
human. 
[Bec- 
querel 
and 
Rodlor.] 

Chyle 
[Mean 

of  6  an- 
alyses : 
man, 
cow, 
horse, 

ass,  dog, 
cat. 

Lymph 
-human 

[Mean 
of  4  an- 
alyses]. 

Albuminoids 
Fatty  mat- 
ters. 

054% 
0.80% 

3-35% 
0-67% 

7-00% 
006% 

7-08% 
0-92% 

2-96% 
0'56% 

1  Fhil.  Trani.  of  Royal  Soc,  cxl.,  1850,  p.  661. 


UKIA.  251 
A  glance  at  this  table  reveals  the  fact  that  the 
relative  proportion  of  the  albuminoids  to  the 
fatty  matters  in  chylous  urine  does  not  corre- 
spond with  the  proportion  in  which  they  ar« 
found  in  any  one  of  the  nutritive  fluids  of  the 
body.  In  normal  blood,  for  example,  the  fatty 
matter  is  as  1  to  116  of  the  albuminoid,  whereas 
in  the  urine  the  former  exceeds  the  latter  to 
a  very  considerable  extent.  The  same  discre- 
pancy, but  to  a  less  degree,  is  found  to  exist 
when  the  urine  and  chyle  are  compared — the 
quantity  of  albumen .  in  the  latter  being  more 
than  seven  times  greater  than  that  of  fat.  The 
proportion  of  these  substances  in  lymph  ap- 
proaches more  closely  to  what  is  encountered  in 
the  urine — the  fat  being  to  the  albumen  as  1  to 
4  very  nearly.  The  specimen  of  chyluria-blood 
recently  analysed  by  Hoppe-Seyler1  approaches 
very  closely  to  the  average  composition  of  human 
lymph — the  fatty  matters  being  as  1  to  5  of  the 
albuminoid,  thus  differing  in  this  respect  very 
considerably  from  Dr.  Bence-Jones'  analyses  of 
similar  blood  where  the  quantity  of  fat  given  is 
that  of  normal  blood.  On  the  other  hand,  the 
urine  of  the  man  from  whom  this  blood  was  ob- 
tained yielded  a  proportion  of  fat  almost  iden- 
tical with  what  Hoppe-Seyler  obtained  in  the 
urine  of  the  person  whose  blood  he  examined — 
the  figures  given  by  the  former  writer  being  074 
and  by  the  latter  0  72  per  cent.  The  composi- 
tion of  the  blood  in  this  affection  must  be  re- 
garded as  hitherto  unsettled.  Guibort  found 
in  a  clot  of  it  almost  twice,  and  floppe-Seylex 
about  eleven  times  as  much  fat  as  is  found  in 
normal  blood ;  on  the  other  hand,  Bayer,  Bence- 
Jones,  and  Crevaux  could  detect  no  change  in 
its  composition.  It  is  possible  that  the  discre- 
pancy in  the  results  of  these  analyses  and  macro- 
scopic examinations  of  the  blood  may  be  due  in 
part  to  the  particular  moment  when  the  blood 
was  abstracted.  According  to  M.  Claude  Ber- 
nard, '  Les  urines  chyleuses  resemblent  au  sang 
d'un  animal  en  digestion,  ou  plutot  a  celui  dea 
oies  que  l'engraisse.'  2 

With  regard  to  the  microscopic  examination  oj 
the  blood,  the  writer  has  not  observed  that  the 
corpuscles  or  serum  presented  any  abnormality 
indicative  of  the  presence  of  fatty  matter  in  any 
form—  the  serum  has  seemed  as  clear  and  as  free 
from  molecular  matter  as  normal  blood.  So  far 
as  his  experience  goes,  the  only  feature  worthy 
of  special  note  in  connection  with  microscopical 
examination  of  the  blood  in  chyluria,  is  the  pre- 
sence of  the  hsematozoon  already  referred  to.  In 
searching  for  it,  it  will  be  advisable  to  abstract 
by  means  of  a  needle  a  drop  of  blood  from  several 
fingers,  and  to  submit  each  slide  to  a  thorough 
examination,  which  may  have  to  be  very  pro- 
longed, employing  for  this  purpose  a  compara- 
tively low  power — §"  or  V  objective — a  higher 
power  being  resorted  to  when  the  entozoon  has 
been  detected.  It  must  not  be  expected  that  the 
blood  will  present  any  peculiarity  to  the  naked 
eye,  even  though  every  ounce  may  contain  thou- 
sands of  these  microscopic  worms.     The  accom- 

1  Med.-chem.  Untersuchungen,  1871,  s.  551-58.  Abstract 
by  Dr.  Ferrier  In  Journ.  C/iem.  Soc,  vol.  ix.,  1871 :  poKe 
740. 

■  Quoted  by  Crovaur,  op.  tit. 
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panying  wood-cut,  traced  from  a  micro-photo- 
Kraph,  accurately  represents  the  size  and  form  of 
the  parasite.  Its  average  length 
is  i"(  =  0  34mra.) ;  its  breadth 
53^,  (  =  0  007mm.),  or  about 
oqual  to  the  diameter  of  a  red 
blood-corpuscle.  It  is  enclosed 
in  a  transparent  tubular  sac, 
within  which  it  can  be  seen  to 
alternately  contract  and  elon- 
gate itself.  This  sac  is  extremely 
delicate  and  translucent,  and  may 
sometimes,  when  the  worm  has 
shortened  itself  more  than  usual, 
be  seen  collapsed  and  folded  like 
a  ribbon,  and  the  next  moment 
be  instantaneously  straightened 
again,  by  the  extension  of  the 
filaria  to  its  ordinary  length. 
After  death  the  worm  may  occupy 
either  the  entire  length  of  the 
tubular  sac,  or  be  so  contracted 
as  to  leave  the  tube  empty  at  one 
or  both  ends,  as  may  be  observed 
in  the  wood-cut.1  The  internal 
organs  are  not  sufficiently  differ- 
Fig.  11.  entiated  to  be  recognised  with 
Filaria  Sanguinis  anything  like  certainty,  although 
Hominis.       when  carefully  scrutinised  from 

(Tra^edrrom  a   time  to/ime  *u/mg  the  feuty- 
micro-photo-    four  or  forty-eight  hours  that  the 
graph.)       parasites  may  continue  to  live, 
something  like  differentiation  of  an  alimentary 
canal  may  be  recognised. 

Microscopical  Characters  of  the  Urine. — 
The  filaria  may  likewise  be  detected  in  the 
urine.  One  day  it  may  be  readily  obtained  in 
the  blood  but  not  in  the  urine,  and  vice  versd ; 
but,  as  a  rule,  the  parasite  will  be  found  equally 
readily  in  both  fluids.  In  making  a  search  in 
the  urine,  it  is  advisable  to  pick  out  one  of  the 
coagulated  shreds  generally  found  in  it,  transfer 
it  to  the  glass  slide  by  means  of  a  forceps  or 
pipette,  and  carefully  tease  the  fragment  before 
applying  the  cover-glass. 

The  other  leading  microscopical  character  of 
the  urine  is  the  minutely  molecular  matter — fat 
in  an  emulsified  condition — to  which  the  fluid 
owes  its  opaline  or  milky  aspect.  There  are  also 
numerous  white,  lymphoid  corpuscles,  together 
with  red  corpuscles,  numerous  or  the  reverse 
according  to  the  degree  of  sanguinolence  of  the 
urine.  Casts  of  the  tubular  structure  of  the  kid- 
ney— indicative  of  organic  disease  of  these  organs 
— are  seldom  to  be  seen ;  they  were  absent  in  all 
the  cases  that  have  come  under  the  writer's  obser- 
vation. 

Anatomical  Characters. — The  post-mortem 
examinations  of  persons  who  have  died  whilst 
affected  with  chyluria,  also  testify  to  the  free- 
dom of  the  kidneys  from  disease.  This  was 
the  case  in  two  autopsies  conducted  recently 

1  The  microscopic  worms  detected  by  the  writer  (in 
July  1874)  in  tho  blood  of  dogs  in  India— presumnbly  the 
same  species  as  those  discovered  by  MM.  Grube  and 
Delafond,  in  France,  about  1843 — are  not  enclosed  in  an 
envelope  of  this  kind,  although  in  every  other  way  they 
appear  to  be  identical;  and  Dr.  Sonsino  states  that  the 
btematozoon  fonnd  in  Egypt  Is  also  destitute  of  this  en- 
veloping tnbo,  as  is  likewise  the  urinary  parasite  dis- 
covered by  Wucherer. 


by  Dr.  McConnell  in  Calcutta.  The  writer  had 
the  opportunity  of  examining  the  kidneys  of 
the  first  case,  and  of  all  the  organs  of  the  body 
of  the  other  case,  but  could  find  nothing  in 
any  of  the  organs  or  tissues  suggestive  of  being 
a  cause  of  the  urinary  derangement,  except  the 
fact  that  ull  the  vessels — arteries  as  well  as  veins 
— contained  the  filaria  in  their  minutest  ramifica- 
tions. It  may  be  further  mentioned  that  the 
entozoon  is  present  in  the  chylo-lymphous  dis- , 
charges  which  have  already  been  referred  to  as 
sometimes  accompanying  chyluria.  Of  this  the 
writer  was  able  to  satisfy  himself  in  1872,  and 
repeatedly  on  subsequent  occasions.  In  one  of 
the  instances  the  secretion  flowed  from  the  inner 
corner  of  the  eye,  several  ounces  of  which  escaped 
daily ;  the  others  were  cases  of  elephantiasis 
lymphangiectodes,  or  naevoid  elephantiasis  of  the 
scrotum.  For  a  summary  of  what  is  known  of 
tho  latter  affection,  the  reader  is  referred  to  a 
carefully-written  paper  by  Dr.  Kenneth  McLeod.' 

-SStiology  and  Pathology. — Having  consid- 
ered in  detail  what  seem  to  be  the  leading  patho- 
logical features  of  chyluria,  a  brief  reference  may 
be  made  to  the  views  which  at  present  prevail 
regarding  its  aetiology.  These  may  be  comprised 
under  three  heads  : — ( 1 )  Dr.  Vandyke  Carter 
advocates  the  view  that  a  direct  communication 
exists  between  the  chyle-carrying  vessels  and  the 
urinary  tracts.  (2)  MM.  Claude  Bernard  and 
Ch.  Robin  believe  that  the  condition  of  the 
urine  is  but  a  symptom  of  piarrhaemia — fatty 
blood ;  the  latter  condition  being  but  the  normal 
condition  of  the  blood  for  some  time  after  the 
partaking  of  food,  aggravated  and  made  perma- 
nent by  derangement  of  the  digestive  organs — 
notably  the  liver.  One  of  these  distinguished 
authors  (M.  Robin)  suggests,  further,  that  this 
derangement  is  probably  induced  in  the  liver 
and  elsewhere  by  the  filaria  sanguinis  hominis.5 
(3)  The  third  view  to  be  noticed  is  that  advanced 
by  Dr.  W.  Roberts.  This  view  appears  to  be  based 
mainly  on  the  history  of  a  very  remarkable  case, 
published  by  him  in  1868.  It  was  one  in  which 
a  coagulable  chylo-lymphous  discharge  escaped 
from  open  vesicles  which  had  formed  over  the 
surface  of  the  abdomen :  the  patient's  urine  was, 
moreover,  chylous  for  two  days.  Dr.  Roberts 
suggests  that  a  condition  somewhat  similar  to 
that  on  the  surface  of  the  abdomen  exist  ed  in 
the  urinary  tract, — a  sort  of  eczema— probably 
on  the  front  of  the  bladder.  Post-mortem  ex- 
amination did  not  however  confirm  this  view, 
nor  could  anything  be  detected  in  any  of  the 
organs  suggestive  of  a  cause,  but  Dr.  Roberts 
infers  that  this  was  probably  due  '  to  the  fact  that 
in  the  last  few  weeks  of  life  the  morbid  process 
had  retrograded  and  had  consequently  left  no 
appreciable  marks  on  the  surface  of  the  bladder.' 
The  examination  of  the  skin  in  the  diseased  part 
showed  that  tho  cutis  vera  and  the  subcutaneous 
tissue  were  traversed  by  short  channels  or 
lacunae  from  the  width  of  a  crow-quill  to  that  of 
a  hair.  A  careful  study  of  this  and  other  cases 
suggested  to  Dr.  Roberts  the  view  that  one,  at 
least,  of  the  forms  of  chyluria  may  be  due  to 
hypertrophy  of  the  lymphatic  channels  and  sub- 
sequent acquisition  by  them  of  gland  properties. 

1  Indian  Afcdical  Oaittte,  August  1874. 

■  'Lecons  sur  les  humours' ;  2nd  edit.  1874,  p.  845. 
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In  the  present  state  of  our  knowledge,  how- 
ever, it  cannot  be  said  that  any  of  these  ingenious 
explanations  meet  all  the  objections  that  might 
be  raised.  For  example,  before  the  explanation 
suggested  of  the  direct  leakage  of  the  chyle  into 
the  urine  can  be  accepted  as  sufficient,  it  must  be 
shown  that  such  a  leakage  is  anatomically  pos- 
sible, and,  secondly,  that  the  relative  proportion 
of  the  leading  constituents  of  the  two  fluids  agree 
more  closely  than  is  suggested  by  the  greater 
number  of  the  analyses  hitherto  published.  M. 
Kobin's  view  does  not  suggest  any  special  anato- 
mical difficulty,  but  it  remains  to  be  demon- 
strated more  conclusively  than  has  hitherto  been 
done  that  the  blood  in  man  ever  contains  a 
sufficient  quantity  of  fatty  matter  to  produce 
such  extreme  milkiness  by  admixture  with  the 
urine  as  is  observed  in  chyluria.  Dr.  Eoberts' 
theory  is  certainly  not  open  to  these  particular 
objections,  as,  given  a  certain  agent  to  start  the 
formation  of  these  glandular  tissues,  there  does 
not  appear  to  be  any  special  anatomical  or  phy- 
siological difficulty  to  be  got  over ;  but  the  result 
of  all  the  autopsies  as  yet  recorded  do  not  war- 
rant the  inference  of  the  existence  of  such  patho- 
logical conditions.  Future  observation,  however, 
may  show  that  they  really  do  exist. 

Of  the  etiological  significance  of  the  presence 
of  the  filaria  in  the  circulation  there  can,  the 
writer  thinks,  scarcely  be  much  doubt — more 
especially  when  the  number  of  observations  re- 
corded within  the  short  period  that  has  elapsed 
since  attention  has  been  drawn  to  its  existence 
therein,  is  taken  into  consideration.  These  sug- 
gest more  than  a  fortuitous  connection;  indeed  it 
might  rather  be  said  that  chylo-serous  effusions 
may  be  considered  as  symptomatic  of  the  para- 
sitism. Filariae  have  even  been  detected  shortly 
before  chyluria  had  manifested  itself.  Whether 
they  act  injuriously  by  giving  rise  to  rupture  of 
the  walls  of  the  delicate  channels  in  which  they 
circulate  and  thus  cause  the  escape  of  the  dif- 
ferent nutritive  fluids  into  the  urinary  tract ;  or 
whether,  as  M.  Robin  suggests,  they  produce  de- 
rangements of  the  liver  and  other  organs  which 
give  rise  to  piarrhsemia  (and,  probably  M.  Eobin 
would  add,  to  rupture  of  the  capillaries,  so  as  to 
permit  of  the  escape  of  the  abnormally  fatty 
blood),  it  would  be  premature  to  express  a  defi- 
nite opinion.  It  is  possible  that  both  Carter 
and  Eobin  may  be  correct  to  some  extent,  for 
the  disease  presents  many  phases ;  and  the 
writer  would  suggest  further,  that  it  may  also  be 
possible  that,  in  addition  to  giving  rise  to  the 
escape  of  fluid  in  a  purely  mechanical  manner  by 
causing  ruptures,  local  congestions,  and  so  forth, 
the  entozoon  may  in  some  way  tend  to  the  pro- 
duction of  minute  secreting  structures  (analogous 
to  those  described  by  Eoberts  as  having  been 
formed  in  the  subcutaneous  tissues)  along  the 
urinary  tract,  or  in  other  situations,  which  might 
permit  of  the  filtration  of  the  ordinary  nutritive 
fluids  of  the  body  in  a  more  or  less  modified 
condition. — Analyses  tend  to  show  that  the  con- 
stituents of  these  fluids  do  not  reach  the  urine 
in  the  proportions  in  which  they  are  normally 
found  in  the  body. 

It  is  also  possible  that  chyluria  may  occasion- 
ally occur  unassociated  with  any  parasite,  but 
this  remains  to  be  demonstrated. 
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Prognosis. — Persons  have  been  known  to 
suffer  off  and  on  from  this  affection  for  from  one  to 
fifty  years.  This  would  suggest  that  the  malady 
usually  runs  a  chronic  course,  which  as  a  rule  it 
doubtless  does ;  on  the  other  hand  patients  ap- 
parently in  fair  health  otherwise  have  been 
known  to  die  very  unexpectedly  from  no  recog- 
nised acute  disorder.  With  regard  to  the  pro- 
spect of  a  cure  a  very  guarded  opinion  should  be 
given,  as  the  probability  is  that  the  complaint 
will  return  again  and  again  so  long  as  life  lasts — 
even  when  the  disease  commences  at  a  very  early 
age,  and  often  after  a  complete  change  of  climate 
and  avocation. 

Treatment. — This  has  proved  extremely  un- 
satisfactory in  almost  all  the  cases  recorded ;  in 
fact  it  cannot  be  distinctly  stated  that  the  course 
of  the  disease  has  been  materially  modified,  much 
less  cured,  by  any  known  remedy.  Iodide  of 
potassium  has  been  tried  in  large  doses,  and  in 
some  cases  appears  to  have  been  beneficial ;  in 
others  the  tincture  of  the  perchloride  of  iron  has 
seemed  to  be  more  successful.  A  decoction  of 
the  bark  of  Ehizophora  racemosa  (mangrove) 
has  a  reputation  in  Guiana,  just  as  a  decoction  of 
the  seed  of  Nigella  sativa  (used  also  as  a  condi- 
ment in  curries)  has  in  India.  The  latter  remedy 
has,  however,  been  known  to  be  powerless  in 
mitigating  the  malady  even  in  cases  where  on 
former  occasions  it  had  been  resorted  to  with 
apparent  success.  Perhaps  the  most  satisfactory 
results  which  have  been  published  are  those  which 
have  followed  the  administration  of  large  doses  of 
gallic  acid — one  or  two  drachms  a  day.  See  Fila- 
ria Sangotnis-hominis.        Timothy  Lewis. 

CICATBIZATION  {cicatrix,  a  scar)  is  the 
process  by  which  solutions  of  continuity  in  an 
organ  or  tissue  are  repaired.  These  solutions  of 
continuity  may  be  due  to  injury,  ulceration,  ex- 
travasation, or  the  effusion  of  inflammatory  pro- 
ducts. The  result  of  the  process  is  the  formation 
of  a  cicatrix  or  scar. 

Pathology.  —  Cicatrization,  as  it  occurs  in 
superficial  parts  in  surgical  practice,  may  be 
selected  as  affording  a  typical  illustration  of 
the  process.  It  is  most  frequently  and  easily 
observed,  and  it  corresponds  to  what  is  met  with 
in  deeper  tissues. 

Eepair  may  take  place  either  with  or  without 
the  occurrence  of  granulation,  and  the  process  of 
granulation  may  or  may  not  be  accompanied  by 
suppuration  :  the  existence  both  of  granulation 
and  of  suppuration  depending  on  the  degrees  of 
abnormal  stimulation  to  which  the  injured  tissues 
are  subjected. 

In  an  incised  wound  favourably  circumstanced 
as  to  vascularity  of  tissue,  absence  of  tension,  and 
apposition  of  edges,  epidermic  continuity  may  be 
re-established  in  thirty -six  to  seventy-two  hours. 
The  lips  of  such  a  wound  are  temporarily  united 
by  a  thin  layer  of  lymph  and  white  corpuscles  of 
the  blood,  and  perhaps  soon  afterwards  by  cells 
proliferated  from  connective-tissue  corpuscles, 
These  colls  become  spindle-shaped,  and  are  ulti- 
mately converted  into  ordinary  connective-tissue 
corpuscles,  whilst  offsets  from  the  neighbouring 
capillaries  re-establish  the  circulation  throughout 
the  new  tissue.  Coincidently  with  these  changes 
the  surface  becomes  covered  with  epidermic  scales. 
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CIRCULATION,  DISORDERS  OF. 


The  resulting  scar  at  first  appears  as  a  red  liue, 
which  subsequently  becomes  white  from  the  dis- 
appearance of  many  of  its  blood-vessels. 

When  an  open  wound  heals  by  scabbing,  the 
t-pidermis  sproads  over  the  tissuos  without  the 
intervention  of  the  process  of  granulation,  owing 
to  tho  protection  afforded  them  by  the  crust  of 
blood  and  lymph  which  has  formed  upon  tho 
wound. 

Recent  antiseptic  surgery  has  shown  that  even 
large  hollow  wounds  fillod  with  blood-clot,  such 
is  are  causod,  say,  by  operation  for  ununited  frac- 
ture of  the  femur,  may  cicatrize  completely 
without  suppuration  or  granulation,  if  protected 
from  the  stimulation  of  the  antiseptic  used. 
In  these  cases  the  white  corpuscles  of  the  clot 
oecome  organized  directly  into  fibro-plastic  cells 
and  connective-tissue  corpuscles,  and  the  new 
epidermis  will  probably  be  formed  beneath  a 
thin  upper  layer  of  tho  clot. 

If  a  recent  wound,  too  large  for  scabbing,  be 
simply  loft  exposed  to  the  air  or  treated  with 
water  dressing,  or  with  an  ordinary  antiseptic, 
there  will  be  a  discharge  at  first  of  serum  tinged 
with  blood,  then  of  pale  serum,  and  latterly  of 
cloudy  yellowish  serum,  replaced  in  about  three 
days  by  fully-formed  pus.  By  this  time  the  wound 
will  be  studded  over  with  little  bright  red  ele- 
vations, termed  granulations,  which  ultimately 
cover  the  whole  surface.  Granulation-tissue 
consists  of  nucleated  cells,  amongst  which  pass 
vascular  loops  with  thin  walls.  After  an  inter- 
val the  edges  of  the  skin  are  seen  to  be  on  a  level 
with  the  granulating  surface,  and  as  it  were 
continuous  with  it.  Perhaps  already  the  wound 
is  much  smaller,  owing  to  the  shrinking  of  the 
granulations  as  their  cells  assume  the  spindle-cell 
type.  Then,  extending  from  the  cutaneous  mar- 
gin there  may  be  observed  a  narrow  red  line, 
brighter  than  the  rest  of  the  granulating  surface, 
owing  to  the  presence  of  a  layer  of  transparent 
epidermis.  Next  day  this  zone  will  be  bluish, 
owing  to  the  growing  opacity  of  the  epidermic 
cells,  and  there  will  be  a  new  red  line  of  newest 
epithelium.  A  day  later  the  outer  layer  will  have 
become  so  opaque  as  to  be  whitish,  and  the  second 
to  be  bluish ;  and  there  will  again  be  a  fresh 
inner  red  line,  which  will  gradually  advance  until 
the  scar  is  complete.  The  new  epidermis  quickly 
separates  into  a  horny  and  a  mucous  layer. 

The  healing  of  an  evacuated  abscess-cavity 
depends  partly  upon  the  contraction,  and  partly 
upon  the  coalescence  of  the  granulations  of  which 
its  pyogenic  membrane  consists. 

Many  cases  of  disease  of  joints  (caries,  &c), 
and  the  behaviour  of  abscesses  treated  anti- 
septically  and  with  adequate  drainage,  may  be 
referred  to  as  instances  of  the  existence  of  non- 
suppurating  granulations.         John  Bishop. 

CINCHONTSM.— A  condition  induced  t>y 
the  administration  of  quinine,  the  chief  active 
principle  of  cinchona.   See  Quininism. 

CINCLISIS  (KiyXlCw,  I  move). — This  word 
signifies  agitation  or  motion,  and  was  formerly 
applied  to  involuntary  winking  or  movements 
of  the  eyelids ;  and  also  to  the  movements  of 
the  chest  in  dyspnoea. 

CIRCULATION,  Disorders  of. — Abnor- 


mal excess  and  deficiency  of  blood  are  known 
as  Hyperemia  and  Anannia  respectively.  Each 
of  these  may  be  general  or  local. 

I.  Hypereemia. —  General  hyperemia  signifies 
excess  of  blood  in  the  body,  and  is  also  called 
plethora.  Local  hyperemia  moans  excess  of 
blood  in  a  part.  Such  excess  nwy  be  caused 
either  by  superabundant  supply,  or  by  deficient 
removal  of  blood  through  the  agency  of  the 
blood-vessels.  Dilatation  of  the  arteries,  how- 
over  produced,  causes  more  copious  afflux  of 
blood,  which  fills  the  capillaries  and  veins  in  a 
corresponding  degree,  so  that  there  is  excess  of 
blood  in  all  the  vessels  of  the  part.  This  con- 
dition is  called  arterial  or  active  hyperemia, 
active  congestion,  or  determination  of  blood.  If, 
on  the  other  hand,  blood  is  imperfectly  removed 
by  the  veins,  these  vessels,  as  well  as  the  capil- 
laries, become  gorged,  and  the  condition  called 
venous  or  passive  hyperemia,  or  venous  con- 
gestion, results.  There  cannot  be  capillary 
hypereemia,  except  as  the  result  of  one  of  these 
conditions. 

A.  Arterial  or  Active  Hyperemia. — An  excessive 
amount  of  blood  can  be  conveyed  by  the  arteries 
only  under  two  conditions  : — ( 1 )  Enlargement  of 
these  vessels  by  relaxation  of  their  muscular 
walls  ;  (2)  Increased  pressure  within  them,  from 
obstruction  of  collateral  channels  with  which 
they  communicate,  i.e.  collateral  hyperemia. 

(1)  Relaxation  of  the- muscular  walls  may  be 
caused  directly  by  violence  or  by  warmth,  as  is 
illustrated  in  the  redness  of  the  skin  produced 
by  a  blow,  by  heat,  or  by  the  reaction  after 
intense  cold.  Sudden  withdrawal  of  pressure 
has  the  same  effect,  as  is  sometimes  seen  on 
evacuating  a  hydrocele  or  fluid-collection  in  a 
serous  cavity.  Dry-cupping  produces  similar 
but  more  complex  results,  the  veins  being  acted 
upon  as  much  as  the  arteries.  Relaxation  of 
the  muscle-fibres  is  produced  also  indirectly 
through  the  vaso-motor  nerves.  If  these  are 
paralysed,  relaxation  of  the  fibres  occurs,  and 
the  arteries  dilate.  Experimental  section  of  the 
cervical  sympathetic  in  animals  shows  this  most 
clearly;  but  the  same  result  follows  less  con- 
stantly if  other  nerves  containing  vaso-motor 
fibres  are  divided  or  injured,  such  as  the  mixed 
nerves  of  the  limbs,  or  branches  of  the  trige- 
minus. Wounds  of  the  brachial  plexus  have  been 
found  to  cause  hyperemia  of  the  fingers  {glossy 
fingers  of  Paget).  When  the  section  is  com- 
plete, hyperemia  is  only  transitory,  and  is  soon 
followed  by  a  return  to  the  normal  condition,  or 
even  by  undue  anaemia,  which  is  permanent.  In 
irritative  lesions,  on  the  other  hand,  such  as 
gunshot  wounds,  hyperemia  continues  as  long 
as  the  irritation.  In  such  cases  it  is  possible 
that  the  lesion  is  not  paralytic,  but  depends 
upon  stimulation  of  the  actively-dilating  vaso- 
motor fibres  which  physiologists  have  now  shown 
to  exist  in  many  parts  of  the  body,  since  stimu- 
lation of  these  produces  the  same  result  as 
paralysis  of  the  inhibitory  fibres.  Hyperemia 
often  accompanies  neuralgia,  both  depending 
upon  some  morbid  condition  of  the  nerve.  The 
starting  point  of  the  neurosis  in  all  these  cases 
may  be,  and  often  is,  in  the  central  nervous 
system,  and  hence  chronic  diseases  of  the  spinal 
cord  or  brain  are  often  accompanied  by  general 
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paralytic  hyperemia— that  is,  flushing,  or  by  con- 
gestion of  special  parts.  The  sarao  result  may 
come  from  reflex  nervous  action,  set  up  by  dis- 
turbances of  the  digestive  organs,  the  organs  of 
generation,  or  of  other  parts. 

(2)  Collateral  hyperemia  is  a  consequence  of 
the  rise  of  pressure  produced  by  the  blocking-up 
of  arterial  channels  in  the  adjoining  parts.  It 
is  usually  effected  by  the  enlargement  of  existing 
vessels,  and  the  conversion  of  small,  almost  capil- 
lary, vessels  into  pulsating  arteries.  It  occurs 
not  only  in  the  familiar  instances  of  surgical 
ligature,  and  the  sudden  blocking  of  an  artery 
by  a  plug  (see  Embolism)  ;  but  in  the  gradual 
obstruction  which  accompanies  atrophic  and 
sclerotic  processes.  When  the  chief  arterial 
channels  to  an  organ  become  obstructed ,  its  peri- 
pheral parts  are  very  liable  to  become  hyperaemic, 
a  principle  which  when  applied  to  such  cases  as 
cirrhosis  of  the  liver,  granular  kidney,  and 
sclerosis  of  the  brain,  will  be  found  fruitful  in 
practical  deductions. 

Signs  and  Results. — The  colour  of  parts  in 
a  state  of  active  hyperemia  is,  during  life, 
bright  red,  the  arteries,  large  and  small,  being 
visibly  injected,  while  the  capillaries,  filled  with 
arterial  blood,  produce  a  diffuse  red  colour.  In 
experimental  hyperemia  the  blood  may  remain 
bright  red  even  in  the  veins.  The  temperature 
of  external  parts  becomes  elevated,  though  not 
above  that  of  internal  parts.  Sometimes  there 
is  obvious  pulsation  or  throbbing.  There  may 
be  swelling,  which  is  due  to  simple  enlargement 
of  the  vessels,  not  to  exudation  of  fluid,  since  this 
does  not  occur  from  arterial  hyperemia  alone. 
The  nerves,  both  those  of  common  sensation  and 
those  of  special  sense,  are  more  excitable  than 
they  are  normally.  There  is  usually  a  subjec- 
tive sensation  of  warmth,  and  there  may  be  pain 
or  itching. 

Arterial  hyperemia  may  last  for  a  long  time 
without  producing  any  change  whatever  in  the 
part  affected,  but  may,  under  conditions  little 
understood,  give  rise  to  hypertrophy,  which  some- 
times, though  rarely,  results  from  section  of  the 
cervical  sympathetic.  Transitory  but  repeated 
hyperaemic  conditions  more  regularly  produce  this 
result,  as  is  seen  in  hypertrophy  from  pressure  ; 
in  thickening  of  the  skull  from  excessive  exposure 
of  the  head  to  the  sun ;  in  hypertrophy  of  the 
skin  and  its  glands  from  frequently  recurring 
hyperemia  of  the  face  (acne  rosacea).  This  kind 
of  hyperemia  constantly  precedes,  but  can  hardly 
be  said  to  produce,  inflammation.  It  does,  how- 
ever, render  the  tissues  more  vulnerable,  bring- 
ing them  into  a  condition  in  which  a  slight  cause 
will  set  up  inflammation.  Unless  the  vessels 
are  unsound,  simple  arterial  hyperemia  does  not 
lead  to  haemorrhage. 

B.  Passive  Hyperemia  or  Venous  Congestion. — 
This  may  be  due  to  —(1)  Feeble  circulation  ;  or 
(2)  Obstruction  in  the  veins. 

(1)  Blood  may  be  imperfectly  removed  from 
a  part,  owing  to  the  imperfect  action  of  the 
forces  which  normally  maintain  the  flow  of 
blood  in  the  veins.  These  are,  bosidos  the  action 
of  the  heart,  the  pressure  of  muscles  (combined 
with  the  arrangement  of  the  valves  in  the  veins), 
and  the  movement  of  the  thorax  in  inspiration. 
If  these  are  deficient,  the  venous  current  will  be 


everywhere  delayed,  but  notably  in  those  parts 
where  it  has  to  overcome  the  action  of  gravity. 
In  the  erect  posture  this  will  bo  the  case  in  the 
lower  limbs,  and  hence  venous  congestion  is  com- 
mon in  the  legs,  ankles,  and  feet.  In  decumbent 
patients,  for  analogous  reasons,  the  nates,  sacrum, 
shoulder-blades,  and  the  bases  of  the  lungs 
behind  become  the  seat  of  what  is  called  hypo- 
static congestion.  Very  general  obstruction,  such 
as  results  from  imperfection  of  the  heart  itself, 
may  lead  to  the  condition  called  cyanosis,  which 
is  essentially  venous  congestion,  and  to  similar 
congestion  of  the  lungs,  liver,  kidneys,  and  other 
internal  organs,  with  very  serious  results. 

(2)  Obstruction  of  the  veins  is  rarely  produced 
by  a  morbid  condition  of  the  walls  of  these 
vessels,  but  may  result  from  coagulation  of  blood 
within  them.  Another  cause  is  external  pressure, 
such  as  that  of  tumours,  of  the  gravid  uterus,  or 
of  the  intestinal  contents,  as  in  the  case  of  the 
haemorrhoidal  veins.  Finally,  indurative  changes 
in  the  solid  viscera  lead  to  venous  obstruction, 
as  is  seen  in  cirrhosis  of  the  liver,  which  produces 
congestion  of  the  whole  portal  system. 

Signs  and  Results. —  The  colour  of  parts 
in  a  state  of  passive  hyperemia  is  bluish  rather 
than  red,  the  veins,  large  and  small,  being  in- 
jected with  venous  blood,  and  the  capillaries, 
in  which  the  blood  is  also  venous,  producing  a 
uniform  purple  colour:  If  the  congestion  is 
extreme,  collateral  venous  channels  are  likely  to 
be  established,  which  are  sometimes  the  only 
evident  sign  of  internal  venous  obstruction.  The 
surface  is  usually  cooler  rather  than  hotter  when 
compared  with  corresponding  parts  of  the  body  ; 
and  there  is  no  unusual  nervous  sensibility  or 
sense  of  throbbing.  Swelling  very  frequently 
occurs,  and  depends  on  actual  serous  effusion 
from  the  vessels,  so  that  the  parts  are  often 
anasarcous,  pitting  on  pressure  ;  while  in  cavities 
there  is  an  accumulation  of  fluid. 

Venous  congestion  produces  more  important 
and  permanent  results  than  arterial.  In  experi- 
mental venous  obstruction,  besides  engorgement 
of  the  vessels,  two  nearly  constant  phenomena 
are  seen — copious  transudation  of  serum,  and 
migration  of  a  number  of  red  blood-disks  through 
the  walls  of  the  capillaries  and  smaller  veins. 
Few  or  no  white  corpuscles  emigrate,  and  the 
arterial  circulation  is  unaltered.  The  absence 
or  occurrence  of  dropsy  depends  upon  the  ade- 
quacy or  inadequacy  of  the  lymphatics  to  carry 
off  the  superfluous  serum.  In  ordinary  patho- 
logical venous  congestion  all  these  changes  are 
seen  to  some  extent ;  extravasation  of  red  blood- 
disks  being  shown  by  the  pigmentation  of  parts 
in  chronic  congestion,  though  this  is  not  evident  in 
the  acute  condition.  Chronic  venous  congestion 
increases  the  hardness  and  density  of  organs, 
a  change  which  may,  in  the  first  instance,  result 
from  simple  oedema,  but  in  the  end  is  due  to 
fibroid  change  (see  Degenerations).  Such 
organs  are  at  first  enlarged,  but  ultimately 
diminish  in  size,  and  suffer  fatty  atrophy,  not 
only  through  the  general  law  of  fibroid  change, 
but  because  venous  blood  is  inadequate  to  the 
proper  nutrition  of  tissues.  These  changes  are 
seen  in  the  liver  and  kidneys  in  cases  of  obstruc- 
tive heart-disease.  External  parts,  as  the  skin 
of  the  lower  part  of  the  leg,  show  by  a  tendency 
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to  ulceration  that  they  are  imperfectly  nourished, 
and  are  also  liablo  to  become  inflamed  from 
slight  causes  (varicose  eczema). 

Post-mortem  Characters. — The  appearance 
of  hyporaemic  parts  after  death  is  not  neces- 
sarily the  same  as  during  life.  The  colour  of 
the  blood  does  not  enable  us  to  say  whether 
the  hyperemia  was  arterial  or  venous.  All 
blood  contained  in  the  body  after  death,  excluded 
from  the  air,  is  dark  or  venous,  but  becomes 
florid  when  exposed  to  tho  air,  unless  it  have 
previously  undorgone  somo  post-mortem  change, 
or  some  morbid  alteration  during  life.  This 
change  may  bo  watched  in  the  lungs  when  the 
chest  is  opened,  especially  in  the  case  of  chil- 
dren whoso  lungs  have  little  local  colour.  The 
only  important  point  after  death  is  the  fulness  of 
the  three  kinds  of  vessels.  Arteries  are  usually 
empty,  unless  diseased  ;  the  larger  veins  almost 
always  full.  If  the  smaller  veins  and  arteries 
are  conspicuously  and  brightly  injected,  the  part 
maybe  described  simply  as  congested;  a  uniform 
colour  indicates  fulness  of  the  capillaries,  which 
may  be  confirmed  by  the  microscope.  Uncom- 
plicated arterial  hyperaemia  leaves  no  trace  after 
death  ;  the  appearance  of  it  is  produced  by  in- 
flammation. Simple  venous  hyperaemia  can  only 
be  recognised  as  such  after  death  by  comparison, 
that  is,  with  the  same  part  under  normal  con- 
ditions. Chronic  venous  congestion  is  indicated 
by  many  of  the  same  characters  as  during  life. 
Care  should  be  taken  not  to  mistake  for  arterial 
hyperaemia  mere  staining  with  blood-pigment 
of  the  walls  of  the  vessels ;  nor  for  venous 
congestion  mere  post-mortem  hypostasis,  or-  the 
settling  down  of  the  blood,  if  fluid,  after  death. 

II.  .Ansemia. — General  anaemia  is  a  morbid 
condition  in  which  there  is  a  deficiency  of  blood, 
or,  more  correctly,  a  deficiency  of  the  red  cor- 
puscles of  the  blood,  throughout  the  whole  body. 
It  is  also  called  oligemia,  or  oligocythemia  (see 
Anaemia).  Local  anaemia,  with  which  we  are  here 
concerned,  signifies  deficiency  of  blood  in  a  part. 
It  may  be  complete  or  partial.  Complete  local 
anaemia  can  only  occur  when  the  blood-supply  of  a 
part  is  totally  cut  off  by  obstruction  of  its  arteri  es. 
The  conditions  and  consequences  of  such  obstruc- 
tion are  discussed  elsewhere  (see  Embolism.)  Par- 
tial anaemiaor  we&smia  may  be  produced  by  direct 
pressure,  or  else  by  arterial  obstruction,  perma- 
nent or  transitory.  Permanent  anaemia  of  many 
parts  results  from  gradual  obstruction  of  arteries 
by  atheromatous  change,  or,  still  more  strikingly, 
by  a  form  of  endarteritis  (endarteritis  obliterans) 
attributed  to  syphilis  ;  or,  again,  from  deposi- 
tion of  fibrin  on  the  diseased  vascular  wall. 
Temporary  anaemia  results  from  spasmodic  con- 
traction of  the  annular  fibre-cells  in  the  muscu- 
lar coat  of  the  artery.  Such  a  contraction  may 
be  produced  experimentally  by  direct  electrical 
stimulation,  or  by  stimulation  of  the  sympathetic 
branches  distributed  to  the  vessel ;  and  in  pa- 
thological conditions  we  find  such  contraction 
occurring  in  consequence  of  some  derangement 
of  tho  nerve-centres,  or  from  reflex  irritation, 
or  even,  as  it  would  seem,  idiopathically.  Neu- 
ralgia and  migraine  are  often  accompanied  or 
caused  by  spasm  of  the  arteries,  and  epilepsy 
has,  with  less  certainty,  been  attributed  to  the 
same  cause.    In  those  cases  it  is  possible,  as  is 
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held  by  some  authorities,  that  anaemia  cf  thu 
nerve-tissue  is  the  cause  of  the  disturbed  inner- 
vation. Hysterical  blindness,  and  probably  other 
hysterical  affections,  may  be  explained  in  the 
same  way. 

Signs  and  Results. — An  anaemic  part  is 
pale,  its  temperature  in  the  case  of  external 
parts  is  diminished,  and  there  is  weakened  or 
arrested  arterial  pulsation.  A  permanent  con- 
dition of  anaemia,  even  if  only  partial,  produces 
degeneration,  ending  in  atrophy  of  the  affected 
part.  The  wasting  of  the  skin,  and  possibly  that 
of  the  kidneys  in  old  age,  is  due  to  this  cause. 
Transitory  anaemia  causes  necessarily  a  cessa- 
tion of  functional  activity  in  the  part,  as  is 
obvious  in  the  nerve-centres  and  the  muscles 
but  does  not,  so  far  as  we  know,  produce  any 
permanent  change.  Compression  or  obstruction 
of  the  abdominal  aorta  produces  symptoms  of 
temporary  paraplegia.  J.  F.  Payne. 

CTBCTTLATION,  Diseases  of  Organs  of. 

The  organs  of  circulation  comprehend  the 
heart,  the  arteries,  the  veins,  and  the  inter- 
vening capillaries.  The  diseases  affecting  each 
of  these  structures  will  be  found  described  under 
their  respective  headings.  It  has,  however,  been 
thought  desirable  to  give  in  this  place  a  general 
sketch  of  the  different  ways  in  which  the  inti- 
mate relations  that  exist  between  the  parts  of  the 
circulatory  apparatus  maybe  disturbed  by  disease. 
While  the  heart,  the  arteries,  the  veins,  and  the 
capillaries  have  each  special  diseases,  related 
to  their  differences  of  structure  and  of  function, 
the  effect  of  such  diseases  is  rarely  or  never 
purely  local.  The  other  parts  of  the  circulation 
on  either  side  of  the  lesion  and  the  regions  to 
which  the  vessels  are  distributed  suffer  more  or 
less  from  the  local  disease.  This  is  true  whether 
the  disease  be  structural  or  only  functional ;  and 
whether,  in  the  latter  case,  the  nervous  system 
or  the  blood  be  the  primary  seat  of  the  disorder. 
Viewed  thus,  the  subject  will  be  best  considered 
under  three  heads  : — 1  The  structural  changes 
of  the  several  organs  of  circulation,  and  the 
diseases  and  disorders  to  which  they  give  rise 
in  other  parts  of  the  system,  whether  general 
or  local.  2.  The  functional  disorders  of  the 
organs  of  circulation  due  to  nervous  disturbance, 
both  local  and  general.  3.  The  functional  dis- 
orders of  the  circulation  due  to  changes  in  the 
blood.  We  shall  discuss  these  divisions  in  the 
order  in  which  they  have  been  named. 

(A) — Structural  Changes  ln  the  Ohgans  of 
Circulation. — The  heart  is  liable  to  organic 
disease  either  in  its  propelling  muscular  walls,  its 
regulating  valves,  or  its  controlling  nervous  sys- 
tem ;  and  it  will  be  found  that  diseases  of  each  of 
these  parts  of  the  cardiac  apparatus  affect  respec- 
tively its  several  functions.  Thus  disease  of  the 
walls  of  the  heart  affects  the  force  or  pressure  ; 
valvular  disease  primarily  disturbs  the  distribu- 
tion or  quantity  of  blood  in  the  several  parts  of  the 
circulation ;  while  nervous  disorder  especially  in- 
terferes with  the  rate  and  regularity  of  its  move- 
ments. Diseases  of  the  arteries  interfere  with 
the  quantity  of  blood  transmitted  through  them, 
and  produce  secondary  disturbances  of  distri- 
bution or  of  pressure.  When  the  capillary  walls 
are  degenerated  or  ruptured,  or  when  their  canals 
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are  blocked  as  a  result  of  embolism  or  throm- 
bosis in  arteries  or  veins,  nutrition  is  disturbed 
in  various  ways.  Lastly,  the  veins  may  be  the 
seat  of  a  variety  of  lesions,  which  prevent  the 
return  of  blood,  and  lead  to  haemorrhage  or  to 
dropsy.  We  shall  consider  the  diseases  that  have 
been  above  indicated  from  a  common  point  of 
view,  viz.  their  effects  upon  the  circulation. 

1.  The  pressure  of  blood  within  the  circula- 
tion may  be  either  increased,  diminished,  or 
irregularly  distributed.  The  most  marked  in- 
stance of  increased  pressure  is  seen  in  simple 
hypertrophy  of  the  left  ventricle  without  val- 
vular disease,  especially  if  the  hypertrophy  be 
associated  with  increased  peripheral  resistance, 
as  observed  in  chronic  Bright's  disease.  The 
effects  of  increased  pressure  on  the  heart  are 
cardiac  enlargement  with  its  consequences,  and 
valvular  disease  ;  in  the  arteries,  they  are  fulness, 
blongation,  thickening,  and  atheroma  with  its 
results.  The  pulse  is  strong  and  full,  and  may 
possess  the  various  characters  of  the  vessel-wall 
just  enumerated.  The  capillaries  are  over-dis- 
tended, and  may  be  ruptured,  haemorrhage  being 
the  result.  The  functions  of  the  several  organs 
are,  under  favourable  circumstances,  more  active ; 
and  the  venous  circulation  is  more  free. 

Diminished  pressure  of  the  circulation  is  more 
common,  and  is  seen  in  dilatation  with  thinning 
of  the  cardiac  walls,  in  atrophy,  in  fatty  de- 
generation, and  in  fibroid  hypertrophy  or  de- 
generation. The  effects  of  diminished  pressure 
■within  the  circulation  generally  are  the  reverse 
of  those  of  increased  pressure.  The  arteries  are 
comparatively  empty  and  small,  and  the  pulse  is 
weak,  small,  and  often  irregular.  The  capil- 
laries are  insufficiently  supplied  with  blood  ;  the 
visible  surfaces  are  anaemic,  or  passively  con- 
gested; and  the  various  functions  are  feebly 
discharged.  The  backward  pressure  within  the 
veins  is,  on  the  contrary,  increased ;  the  blood 
tends  to  accumulate  within  them;  the  walls  are 
dilated ;  the  valves  are  disorganised  ;  and  passive 
congestion,  thrombosis,  dropsy,  and  chronic  in- 
flammation are  frequent  results. 

2.  The  Quantity  of  blood  distributed. — What 
has  just  been  said  concerning  the  pressure  of  the 
blood  applies,  in  a  great  measure,  to  the  quantity 
distributed  through  the  circulatory  system.  In 
hypertrophy  of  the  heart,  a  larger  amount  of 
blood  passes  through  it  in  a  given  time,  and  the 
arteries  and  pulse  are  full;  while  in  atrophy 
and  dilatation  the  quantity  is  less,  and  the 
pulse  is  empty  and  contracted. 

3.  The  most  frequent  disturbance  observed 
is  irregularity  of  distribution.  This  condition 
generally  affects  the  pressure  and  quantity  to- 
gether, but  may  affect  one  more  than  the  other. 
Irregular  distribution  of  blood  and  of  pressure 
is  most  markedly  present  in  valvular  imperfec- 
tion, and  especially  in  aortic  and  mitral  regur- 
gitation. It  is  also  seen  in  obstruction  and 
other  allied  conditions  of  the  arteries,  especially 
of  the  aorta.  In  the  parts  of  the  circulation  and 
in  the  organs  situated  behind  the  seat  of  disease, 
irregularity  of  distribution  of  blood  and  of  pres- 
sure is  manifested  in  the  form  of  dilatation, 
such  as  enlargement  and  engorgement  of  the 
heart,  of  congestion  and  associated  changes  in 
the  lungs  and  abdominal  viscera,  of  haemor- 


rhage, and  of  various  exudations  and  effusions 
whether  as  oedema,  dropsy,  or  catarrh.  On  the 
other  hand,  the  portions  of  the  circulatory 
apparatus  beyond  the  seat  of  disoase  are  under- 
filled and  undersized  ;  the  organs  are  deprived 
of  their  sufficient  supply  of  blood  :  and  anosmia, 
with  its  further  consequences,  is  the  result. 

4.  Frequency  and  Rhythm. — Among  the  most 
common  forms  of  cardiac  disturbance  are  altera- 
tion of  frequency  and  irregularity  of  rhythm. 
Alteration  in  frequency  is  generally  in  the  direc- 
tion of  increase ;  but  unnatural  slowing  may  also 
occur  as  a  symptom  of  fatty  degeneration  and 
other  morbid  conditions.  The  essential  causes 
of  modifications  in  the  rate  of  the  heart's  action 
are  very  complex  and  obscure,  for  the  muscular 
tissue,  the  intrinsic  nervous  apparatus,  and  the 
extra-cardiac  nerves  and  centre  in  the  medulla 
oblongata,  may,  in  different  instances,  be  all 
more  or  less  concerned.  As  a  rule,  increased 
frequency  is  associated  with,  and  proportionate 
to,  weakness  of  ventricular  contraction.  Un- 
natural slowing  is  believed  to  be  generally  ner- 
vous in  its  origin  ;  but  it  may  sometimes  be  due 
to  inertness  of  the  muscular  substance  from 
fatty  degeneration  of  the  walls  of  the  heart. 
The  remarks  that  have  just  been  made  respect- 
ing frequency  apply  equally  to  disturbance  of 
rhythm  and  irregularity  of  contraction.  Fre- 
quency and  irregularity  of  pulse  in  organic 
disease  of  the  heart  are  generally  indications  of 
serious  cardiac  weakness,  and  are  often  found 
in  the  later  stages  of  heart-disease,  whether  its 
original  seat  has  been  valvular  or  parietal. 

(B.)  Functional  Nervous  Disorders  of  the 
Ciecuiation. — When  the  distribution  and  func- 
tions of  the  nervous  structures  associated  with 
the  organs  of  circulation  are  considered,  the 
variety  and  complexity  of  the  disorders  of  the 
heart  and  vessels  due  to  nervous  influences  will  be 
readily  appreciated. 

Through  the  medium  of  the  nervous  system 
the  action  of  the  heart  is  affected  by  every  sen- 
sory impression  received  by  the  brain  ;  specially 
by  influences  proceeding  from  the  following 
parts  : — the  respiratory  centre,  the  respiratory 
organs,  the  blood-vessels,  the  abdominal  viscera, 
the  surface  of  the  body,  and  the  cerebrum  itself 
with  the  organs  of  sense.  Many  of  the  disturbances 
of  the  circulation  with  which  the  reader  is  fami- 
liar in  diseases  of  the  lungs  are  occasioned 
through  nervous  channels,  especially  such  respi- 
ratory diseases  as  are  attended  with  imperfect 
oxygenation  of  the  blood.  In  the  blood-vessels, 
the  most  marked  example  of  nervous  associa- 
tion between  them  and  the  heart  is  aflbrded 
by  the  relaxation  of  the  arteries  in  cardiac 
over-distension  and  embarrassment  through  the 
operation  of  the  depressor  nerve,  which,  passing 
from  the  heart  to  the  vaso-motor  centre  in 
the  medulla,  inhibits  or  controls  the  constrict- 
ing influences  constantly  exerted  by  this  centre 
on  the  walls  of  the  vessels,  and  thus  effects 
the  relaxation  of  these  vessels  and  '  depresses ' 
the  circulation  or  lowers  the  blood-pressure. 
Cardiac  disturbance  referable  to  abdominal 
causes  is  so  familiar  that  it  needs  scarcely 
to  be  mentioned  ;  and  such  disturbance,  though 
frequently  direct,  is  more  frequently  indirect 
or  reflex  through   the  nervous  centres.  The 
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condition  of  tho  blood-vessols  within  the  ab- 
domen has  the  greatest  influence  on  the  heart 
and  circulation  generally,  as  may  be  seen  in  cases 
of  shock,  injury,  and  inflammation  of  the  pori- 
toneum  and  great  viscera.  The  surface  of  tho 
body,  as  tho  seat  of  improssions  of  touch,  of 
temperature,  and  of  common  sensibility,  may 
prove  to  bo  the  source  of  cardio-vascular  nervous 
disturbance.  It  is  through  improssions  on  tho 
nerves  of  the  surfaco  that  tho  circulation  may 
be  disturbed  until  seriously  embarrassed,  and 
even  paralysod,  as  in  shock,  exposure  to  cold, 
&c. ;  or,  on  tho  other  hand,  roused  to  activity, 
by  blistering,  flagollation,  douching,  &c.  Lastly, 
the  moro  extreme  and  frequent,  as  well  as  tho 
more  irregular  and  varied  nervous  disturbances 
of  the  circulatory  organs  are  due  to  conditions 
of  the  brain.  The  most  common  of  all  forms 
of  circulatory  disturbance  is  seen  in  emotional 
excitement,  as  palpitation,  with  vascular  throb- 
bing, and  as  in  blushing  or  in  pallor. 

The  general  phenomena  of  functional  disorders 
of  the  circulation  due  to  nervous  disturbance 
are — (1)  Alteration  in  the  force,  frequency,  and 
rhythm  of  the  cardiac  movements  ;  and  (2)  Dis- 
turbances of  sensibility  referable  to  the  condition 
of  the  nerves,  to  distension  of  the  cavities,  and 
to  irregular  muscular  contraction.  In  certain 
cases  the  cardio-vascular  disorder  may  be  ex- 
tensive, complex,  and  serious,  and  may  involve 
the  neighbouring  nerves,  as  is  seen  in  angina 
pectoris.  The  remote  effects  of  those  attacks 
of  functional  failure  are  fully  described  else- 
where. See  Heakt,  Functional  Disorders  of. 
Other  disorders  of  a  complex  character  occur, 
such  as  Graves's  disease,  which  is  probably 
referable  to  a  nervous  origin. 

(C.)  Functional  Disorders  of  the  CmcuiA- 

TION,  DEPENDING  ON  THE  CONDITION  OF  THE  BlOOD. 

— The  blood  is  so  essentially  associated  with  the 
organs  of  circulation,  that  any  alteration  either 
in  its  quantity  or  in  its  composition  speedily 
manifests  itself  in  disorders  of  the  heart  or 
vessels.  Besides  the  effect  on  the  general  intra- 
vascular pressure  that  follows  directly  any 
change  in  the  blood,  there  are  two  ways  in 
which  any  morbid  state  of  this  fluid  reacts  upon 
the  circulation — namely,  first,  by  affecting  the 
nutrition  of  the  cardiac  and  vascular  walls ; 
and,  secondly,  through  the  agency  of  the  ner- 
vous centres.  Thus,  when  the  amount  of  blood 
is  below  the  normal,  not  only  is  the  circulation 
comparatively  depressed,  but  the  myocardium  is 
ill-nourished  and  feeble,  the  tone  of  the  vessels 
is  low,  and  the  excitability  of  the  nervous  cen- 
tres, which  directly  or  indirectly  control  the 
heart,  is  greatly  increased.  The  opposite  condi- 
tion— of  plethora,  high  blood-pressure,  enlarged 
and  powerful  heart,  and  energetic  nervous 
system  cannot,  within  definite  limits,  be  con- 
sidered morbid,  but  rather  an  evidence  of  too 
robust  health.  The  most  frequent  changes  in 
the  quality  of  the  blood  are  those  which  are 
associated  with  anaemia,  as  first  described.  The 
next  most  important  group  of  cases  is  that  in 
which  the  blood  contains  some  poison,  whether 
generated  within  tho  body  or  introduced  from 
without.  The  disturbances  of  tho  circulation 
by  poisons  of  all  kinds  are  vory  numerous  and 
complex.    When  tho  poisoning  of  the  blood  ie 
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of  long  duration,  and  moderat  e  in  degree,  chronic 
disease  may  be  set  up  throughout  the  organs  of 
circulation ;  and  this  is  probably  the  mode  of 
origin  of  tho  cardio-vascular  disease  so  often 
found  accompanying  chronic  Bright's  disease. 

R.  Qoain,  M.D. 

CIBHHOSIS(/fi(5^s,yellow).— Synon.:  Scle- 
rosis ;  Fibroid  Substitution ;  Fibroid  Degene- 
ration ;  Chronic  Interstitial  Inflammation ;  Fr. 
Cirrhose ;  Ger.  Cirrluose. 

Tho  term  cirrhosis,  which  was  originally  in- 
vented to  describe  a  parti  cular  state  of  the  liver 
has  now  acquired  a  moro  extended  meaning, 
and  is  applied  to  similar  morbid  processes  affect- 
ing other  organs,  though  the  name  itself, 
derived  as  it  is  from  the  yellow  colour  of  the 
liver  in  this  disease,  ceases  to  be  properly 
applicable.  Cirrhosis  may  be  regarded  as  a 
chronic  non-suppurative  inflammation  affecting 
the  interstitial,  connective,  and  supporting 
tissues  of  the  different  organs,  and  not  those  by 
which  the  proper  physiological  function  is  per- 
formed. The  process  begins,  after  a  more  or 
less  protracted  hyperaemia,  by  the  appearance 
in  the  interstitial  tissues,  between  the  proper 
functional  elements,  of  small  lymphoid  cor- 
puscles or  leucocytes,  which  are  arranged  in 
lines  or  tracts  interpenetrating  the  affected 
organ.  These  corpuscles  crowd  the  tunica 
adveutitia  of  the  small  vessels,  the  lymph- 
spaces,  and  the  cavities  in  which  the  connective- 
tissue  corpuscles  lie  ;  and  when  present  in  con- 
siderable amount  appear  to  the  naked  eye  as 
narrow  lines  of  a  slightly  translucent  greyish 
material.  This  condition  'sras  formerly  termed 
cellular  hyperplasia  of  the  connective  tissue,  and 
the  corpuscles  themselves  were  supposed  to 
originate  from  proliferation  of  the  connective- 
tissue  corpuscles.  More  recent  researches  have, 
however,  shown  that  in  inflammation  the  connec- 
tive-tissue corpuscles  remain  quite  passive  and 
take  no  part  in  the  formation  of  new  cells.  The 
early  stage  of  cirrhosis  is  therefore  more 
correctly  described  as  cellular  infiltration  of  the 
connective  tissue.  The  cells  themselves  are 
white  blood-globules,  which  have  emigrated  from 
the  vessels,  and  their  descendants.  The  amount 
of  this  cellular  exudation  varies  very  much 
in  different  organs  in  the  different  forms  of  the 
disease.  In  many  cases  of  cirrhosis  of  the  liver, 
and  in  the  fibroid  induration  of  the  left  ven- 
tricle of  the  heart,  and  of  the  pylorus,  it  is  very 
considerable,  and  causes  much  increase  in  the 
bulk  of  the  affected  organ.  In  other  instances, 
as  in  some  forms  of  granular  kidney,  it  may 
be  very  small.  Many  pathologists  consequently 
regard  the  process  in  these  cases  as  essentially 
one  of  atrophy  of  the  true  physiological  tissue, 
and  the  indurated  fibrous  tissue  which  results  as 
consisting  of  the  withered  remains  of  the  vessels 
ducts,  &c.  of  the  organ. 

The  later  stages  of  the  process  consist  in  the 
conversion  of  these  tracts,  which  may  be  looked 
upon  as  closely  analogous  to  ordinary  granula- 
tion-tissue, into  fibrous  tissue.  A  moro  or  less 
fibrillated  intercellular  substance  appears  ;  the 
corpuscles  diminish  in  number ;  the  remaining 
ones  become  in  part  elongated  and  oar-shaped, 
and  some  may  pass  into  true  spindle-cells,  or 
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become  stellate :  in  cirrhosis  of  tho  lung  tracts 
of  true  spindle-cell  tissuo  are  often  met  'with. 
In  the  liver,  -where  much  of  this  new  tissue  is 
often  formed,  numerous  blood-vessels  become 
developed  in  it:  they  are  devoid  of  distinct 
walls  and  consist  merely  of  channels  lined  by 
endothelium.  The  fibrous  tissue  which  is  the 
final  result  of  the  -whole  process,  closely  ro- 
sembles  ordinary  cicatricial  tissue ;  it  is  usually 
tough,  dense,  and  imperfectly  fibrillated,  -with 
a  strong  tendency  to  contract.  Sometimes, 
especially  in  the  suprarenal  capsules,  and  less 
frequently  in  the  liver,  portions  of  it  consist  of  a 
reticulated  connective  tissue. 

The  effect  of  this  series  of  changes  on  the  proper 
physiological  tissue  of  the  organ  is  to  cause  its 
atrophy.  This  is  partly  due  to  the  direct  pres- 
sure of  the  new  growth,  -when  it  is  formed  in  large 
quantities,  but  chiefly  to  the  constriction  of  the 
contracting  fibrous  tissue  and  the  consequent  ob- 
literation of  the  blood-vessels ;  for  even  where,  as 
in  the  liver,  new  vessels  are  developed,  the  origi- 
nal vessels  of  the  organ  become  obliterated.  The 
atrophy  of  the  proper  tissue  of  the  organs  ap- 
pears to  take  place  by  a  gradual  process  of  granu- 
lar and  fatty  degeneration  followed  by  absorp- 
tion. Sometimes,  particularly  in  the  lungs  and 
suprarenal  capsules,  this  change  is  less  gradual, 
and  portions  of  the  original  tissue  together  with 
the  new  growth  lose  their  vitality  en  masse,  pass 
at  once  into  a  state  of  fatty  degeneration,  and 
ultimately  become  caseous  and  even  calcareous, 
giving  rise  to  the  formation  of  opaque  yellow 
nodules  surrounded  by  the  semi-translucent  grey 
fibrous  tracts.  In  these  cases  it  becomes  difficult 
to  draw  a  strict  line  of  demarcation  between 
cirrhosis  and  true  tuberculosis,  and  the  difficulty 
is  rendered  greater  from  the  fact  that  chronic 
tuberculosis  in  itself  sets  up  the  cirrhotic 
process.  In  the  lung  the  caseous  transforma- 
tion is  no  doubt  most  commonly  caused  by  the 
filling  up  of  the  air-vesicles  with  large 
•epithelioid  catarrhal  cells  coincidently  with  the 
•cirrhotic  change  in  the  walls  of  the  vessels. 
These  catarrhal  cells  not  being  in  immediate 
relation  with  the  blood-vessels,  are  especially 
prone  to  caseous  change.  So,  too,  in  the  suprarenal 
capsules  the  caseous  nodules,  if  examined  early 
enough,  will  be  found  to  consist  of  the  tubular 
spaces  of  the  organ  filled  with  their  cells  in  a 
state  of  fatty  degeneration.  In  the  liver,  on  the 
other  hand,  the  secretory  cells,  being  in  intimate 
relation  with  the  blood-vessels,  are  not  liable 
to  this  caseous  transformation.  Again,  it 
is  impossible  to  make  a  strict  demarcation  be- 
tween syphilitic  affections  of  the  viscera  and  true 
cirrhosis.  Even  the  typical  gummata  of  syphilis 
originate  in  and  are  surrounded  by  tracts  of 
cirrhotic  induration  ;  and  in  other  cases  where 
truo  gummata  are  not  found,  the  only  difference 
between  cirrhosis  and  syphilis  is  that  in  the 
latter  there  is  a  greater  accumulation  of  the  new 
growth  at  particular  points  and  a  less  general 
diffusion  of  it  through  the  organ.  Lastly,  in 
some  cases,  as  in  the  cirrhotic  liver  of  hereditary 
syphilis,  the  two  processes  are  identical. 

.  If  we  now  proceed  to  inquire  into  the  causes  of 
cirrhosis,  we  find  that  it  is  generally  preceded  by 
a  protracted  hyperaemia  of  the  affected  organ 
produced  by  some  chronic  irritation,  whether 


functional  or  mechanical.  As  examples  of  this 
may  be  mentioned  cirrhosis  of  tho  liver  which 
results  from  the  congestion  produced  by  spirit- 
drinking;  sclerosis  of  the  grey  matter  of  the 
cerebral  convolutions  after  protracted  maniacal 
excitement ;  cirrhosis  of  the  lung,  the  result  of 
prolonged  inhalation  of  irritating  dust  in  the 
various  forms  of  grinders'  and  miners'  phthisis ; 
the  cirrhotic  thickening  of  the  pylorus  in 
chronic  catarrh  of  tho  stomach  ;  and  cirrhotic 
affections  of  the  lungs  and  heart  extending  to 
those  organs  in  chronic  inflammation  of  their 
serous  coverings.  A  mere  passive  congestion, 
however,  if  long  continued,  may  cause  a  simple 
hypertrophy  or  overgrowth  of  the  interstitial 
connective  tissue,  and  more  or  less  induration  in 
consequence.  It  does  not,  however,  appear  to 
have  the  same  tendency  to  excite  active 
proliferation  and  the  formation  of  the  contract- 
ing fibrous  tissue  characteristic  of  true 
cirrhosis.  The  exception  to  this  rule  is  that  we 
usually  meet  with  a  slight  degree  of  the 
cirrhotic  change  in  cases  of  '  nutmeg '  atrophy  of 
the  liver  due  to  prolonged  passive  congestion  of 
the  hepatic  venous  system.  W.  Cayley. 

CIRRHOSIS  OF  LIVER,  LUNG,  &o. 

See  Ltver,  Lotto,  &c,  Diseases  of. 

CIVIL  INCAPACITY.— One  of  the  causes 
of  this  condition  is  mental  weakness  or  disease, 
and  it  is  one  of  the  duties  of  the  physician  to 
aid  in  determining  the  existence  and  nature  of 
such  conditions.  There  is  a  kind  of  incapacity 
which  is  implied  in  the  restriction  of  a  person's 
liberty  when  he  is  placed  under  care  in  an  asylum 
or  other  special  place  of  treatment.  The  neces- 
sary information  regarding  this  will  be  found  in 
the  article  Lunacy,  Laws  of.  But  the  question 
of  incapacity  is  more  directly  raised  when  it  is 
proposed  that  a  person  should  be  declared  unfit 
to  exercise  his  civil  rights,  to  require  the 
shield  of  the  law  to  prevent  his  being  imposed 
on,  and  to  obtain  special  protection  for  his  pro- 
perty. Medical  evidence  will  require  to  be  taken 
if  it  becomes  necessary  for  a  Commission  of 
Lunacy  to  be  issued  by  the  Lord  Chancellor.  This 
is  a  proceeding  which  ought  not  to  be  adopted 
if  it  can  properly  be  avoided.  But  it  must  be 
remembered  that  till  a  person  is  found  lunatic  by 
inquisition  he  may,  though  placed  in  an  asylum 
under  regular  certificates,  exercise  his  rights  un- 
restricted in  the  disposal  of  his  property.  The 
acts  of  any  person  either  in  or  out  of  an  asylum 
may,  however,  be  declared  invalid  if  it  can  be 
shown  that  at  the  time  they  were  performed 
the  person  laboured  under  such  an  insanity  as 
rendered  him  incapable  of  performing  them 
rationally  and  without  injurious  consequences. 
On  this  principle  any  person  may  be  found  to 
have  been  incapable  of  contracting  marriage,  of 
executing  a  deed,  contracting  a  debt,  making  a 
will,  or  giving  credible  evidence.  The  principle, 
it  must  be  carefully  noted,  is  not  that  the  mere 
existence  of  insanity  in  the  person  performing 
them  invalidates  such  actions,  but  that  if  the 
insanity  has  materially  affected  the  character 
and  quality  of  tho  actions  they  may  be  thereby 
invalidated.  This  is  one  of  the  most  important 
principles  that  a  medical  jurist  has  to  keep  in 
mind  as  it  is  not  an  unfrequent  mistake  to  sup- 
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pose  that  a  person  is  necessarily  incapacitated 
for  the  performance  of  every  civil  act  the  moment 
he  can  be  proved  to  labour  under  any  condition 
to  which  the  term  insanity  may  be  applied.  Per- 
haps the  case  in  which  the  validity  of  a  civil  act 
is  most  easily  endangered  by  the  existence  of 
any  form  of  insanity  is  the  contract  of  marriage. 
This  proceeding  is  supposed  so  to  affect  the 
•whole  relations  of  life  that  almost  any  form  of 
unsoundness  of  mind  may  be  sufficient  to  inter- 
fere with  that  intelligent  and  deliberate  con- 
sideration which  is  essential  to  the  giving  of 
rational  consent. 

The  different  kinds  of  mental  disease  will  be 
found  described  elsewhere  (see  Insanity),  and 
it  is  necessary  that  the  practitioner,  when  dealing 
with  medico-legal  questions,  should  be  fully  ac- 
quainted with  them.  But  it  is  chiefly  important 
that  he  should  distinguish  the  two  following 
classes:  (1)  diseased  perversion  of  the  mental 
faculties,  and  (2)  weakness  or  enfeeblement  of 
the  mental  faculties  resulting  either  from  de- 
fective development,  disease,  or  decay.  The 
first  class  includes  all  kinds  of  insanity  which 
are  the  result  of  active  disease.  These  would  be 
the  simple  forms  of  delirium,  mania,  melan- 
cholia, and  monomania ;  as  well  as  the  similar 
primary  conditions  which  are  found  in  general 
paralysis,  and  other  diseases  which  present  ma- 
niacal, melancholic,  or  monomaniacal  symptoms. 
It  is  in  this  class  that  the  special  knowledge  of 
the  physician  can  be  most  successfully  applied 
in  aiding  the  administration  of  justice.  In  order 
to  establish,  the  iucapacity  of  a  person  said  to 
labour  under  any  of  these  forms  of  disease,  it 
must  be  necessary  that  an  experienced  physician 
should  not  only  be  able  to  detect  their  charac- 
teristic symptoms,  but  also  to  show  that  the 
performance  of  the  duties  or  the  exercise  of  the 
rights  under  consideration  would  be  modified  or 
obstructed  by  the  existence  of  such  disease.  The 
second  class  includes  congenital  imbecility,  and 
all  the  forms  of  what  is  called  chronic  dementia — 
all  those  enfeeblements  of  mind  whioh  are  some- 
times the  remaining  effects  of  acute  disease,  some- 
times the  concomitants  of  chronic  disease,  and 
sometimes  only  the  mental  phase  of  senile  decay. 
Here,  again,  the  information  which  maybe  com- 
municated by  the  physician  must  be  of  great 
importance.  But  in  estimating  the  extent  to 
which  a  condition  of  mere  mental  weakness  will 
disable  a  person  from  the  performance  of  a  cer- 
tain class  of  actions  there  is  not  so  much  special 
medical  knowledge  required  as  is  necessary  in 
the  consideration  of  active  disease. 

Marriage. — As  has  been  already  stated,  the 
mere  existence  of  any  form  of  insanity  in  one  of 
the  parties  may  render  a  contract  of  marriage 
void.  In  one  case  which  terminated  in  this 
manner,  a  man  who  had  been  insane  and  when 
in  that  state  had  voluntarily  contracted  marriage 
instituted  the  suit  himself. 

Civil  Contracts  may  be  held  binding  although 
made  by  lunatics.  If  the  person  with  whom  a 
contract  is  made  had  no  knowledge  that  the 
person  contracting  was  insane,  and  if  no  attempt 
was  made  to  take  undue  advantage  of  him,  the 
contract  would  be  held  good. 

Wills. — A  person  is  considered  to  be  of  a  dis- 
posing mind,  that  is,  capable  of  making  a  valid 


will,  if  he  knows  the  nature  of  the  act  which  h& 
is  performing,  and  is  fully  aware  of  its  conse. 
quences.  It  is  in  regard  to  the  making  of  wills 
that  the  law  has  carried  out  most  thoroughly  the 
principle  that  the  validity  of  an  act  ought  to  be 
maintained  in  cases  of  insanity  unless  at  the 
.time  the  act  is  performed  the  state  of  mind  of 
the  agent  can  be  shown  to  render  him  unfit  to 
perform  that  particular  act  in  a  rational  manner. 
Persons  have  made  valid  wills  while  inmates  of 
lunatic  asylums.  And  one  will  was  held  to  be 
good  though  the  testator  had  committed  suicide 
within  three  days  after  its  execution.  The  ex- 
istence of  delusion  which  has  been  regarded  by 
lawyers  as  of  such  importance  in  cases  of  al- 
leged insanity  does  not  invalidate  a  will ;  for  it 
has  been  declared  to  be  '  compatible  with  the 
retention  of  the  general  powers  of  the  faculties 
of  the  mind,'  and  to  be  '  insufficient  to  overthrow 
the  will  unless  it  was  calculated  to  influence  the 
testator  in  making  it.'  On  the  other  hand,  a 
will  may  be  invalidated  on  account  of  the  exist- 
ence of  mental  states  which  would  not  be  re- 
garded as  insanity  from  either  a  legal  or  medical 
point  of  view.  Drowsiness  and  stupor  resulting 
from  erysipelas  or  fever,  extreme  weakness  from 
cholera,  and  failure  of  memory  in  old  age,  have 
all  been  found  sufficient  to  render  wills  void.  It 
frequently  happens  that  a  medical  man  is  called 
on  to  be  witness  to  a  will.  On  such  an  occasion 
it  is  his  duty  to  satisfy  himself  as  to  the  testa- 
mentary capacity  of  the  testator.  His  subse- 
quent evidence  in  regard  to  this,  will,  in  case  of 
dispute,  be  of  almost  decisive  influence  if  he  has 
taken  proper  means  of  forming  an  opinion.  In 
all  cases,  therefore,  where  there  may  be  a  possi- 
bility of  doubt  it  is  well  to  require  the  testator 
to  show  that  without  extraneous  aid,  and  with- 
out referring  to  the  document  itself,  he  remem- 
bers and  understands  all  the  provisions  of  the 
deed. 

Evidence  of  the  Insane. — Lunacy  was,  till  a 
recent  date,  regarded  by  the  law  as  incapacita- 
ting a  patient  from  giving  evidence  in  court. 
But  according  to  the  much  more  extended  sig- 
nification which  the  term  lunacy  has  received  it 
now  includes  states  of  mind  which  are  looked 
on  as  compatible  with  testimonial  capacity. 
Where  the  judge  is  satisfied  that  the  lunatic- 
understands  the  obligation  of  an  oath,  and  can 
give  a  rational  account  of  such  things  as  happen 
before  his  eyes,  the  evidence  may  be  admitted. 
But  the  weight  to  be  attached  to  such  evidence 
will  still  depend  on  the  extent  to  which  it  fulfils 
the  conditions  commonly  required  to  constitute 
credibility.  It  has  been  held,  however,  that  when 
a  person  has  suffered  from  an  attack  of  insanity 
between  the  occurrence  of  the  transaction  and 
the  time  he  tenders  his  testimony,  his  evidence 
cannot  be  admitted. 

Management  of  Property. — Where  persons  are 
supposed  to  be  unable  from  unsoundness  of  mind 
to  undertake  the  management  of  their  own  pro- 
perty, it  may  be  necessary  that  they  should  be 
placed  under  the  protection  of  the  Court  of 
Chancery;  but  this  proceeding  is  not  usually  had 
recourse  to  unless  there  is  urgent  necessity  or  a 
strong  probability  that  the  person's  incapacity 
will  be  permanent.  It  is  consequently  resorted 
to  chiefly  in  chronic  or  congenital  cases  wherp 
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There  is  no  room  for  doubt  as  to  the  mental  con- 
dition of  the  individual ;  and  in  eases  of  recent 
insanity  where  it  is  necessary  to  have  recourse 
to  an  asylum  for  the  protection  of  the  individual 
it  may  also  be  necessary  to  obtain  protection 
for  his  property  by  the  aid  of  the  Court  of 
Chancery.  In  giving  evidence  or  framing  a 
•statement  in  such  a  case  it  is  important,  if 
incapacity  is  to  be  proved,  to  show  that  the 
individual  has  been  found,  when  placed  in  cir- 
cumstances requiring  such  capacity,  unable  to 
perform  the  acts  which  the  management  of 
property  necessitates.  In  cases  of  active  in- 
sanity it  is  especially  required  to  show,  not 
merely  that  there  is  delusion  or  other  symptoms 
of  insanity,  but  that  the  insanity  is  of  such  a 
nature  as  specially  to  disable  the  person  from 
duly  performing  the  duties  which  would  be  re- 
quired of  him.  Difficulties  most  frequently  occur 
in  cases  of  imbecility  and  dementia  ;  but  the  ver- 
dicts in  such  cases  when  disputed  will  generally 
be  found  to  rest  rather  upon  the  impression  pro- 
duced by  evidence  of  the  actual  behaviour  of  the 
individual  than  upon  the  mere  medical  view  of 
his  mental  condition.  The  most  effectual  aid  that 
the  medical  witness  can  render  in  such  cases  is 
to  show  whether  there  are  or  are  not  such  pecu- 
liarities in  the  conduct  of  the  person  under  inquisi- 
tion as  are  known  to  be  characteristic  of  imbeciles 
or  demented  persons.  In  undisputed  cases,  where 
the  duty  of  the  medical  man  consists  merely  in 
making  an  affidavit,  there  is  no  special  difficulty 
to  be  encountered.  Brevity,  scrupulous  accuracy, 
and  attention  to  the  fact  that  such  unsoundness  of 
mind  as  involves  incompetency  to  manage  pro- 
perty must  be  established,  are  the  most  important 
requirements.  A  person  found  by  the  court  to 
be  incapable  is  placed  under  the  control  of  a 
'  committee  of  the  person,'  and  the  property  under 
a  '  committee  of  the  estate.'  In  Scotland  an 
•application  to  the  Court  of  Session  for  the  ap- 
pointment of  a  Curator  bonis  takes  the  place  of 
the  English  inquisition.  The  chief  peculiarities 
of  the  Scotch  process  are  that  it  is  cheaper,  more 
easily  effected  and  more  easily  annulled,  and 
that  it  does  not  affect  the  person  of  the  lunatic. 
The  functions  of  the  curator  correspond  to  those 
of  the  committee  of  the  estate  in  the  English 
•:ourt.  The  Scotch  procedure  for  the  appoint- 
ment of  a  guardian  of  the  person  was  virtually 
in  desuetude  until  the  passing  of  a  recent 
statute  (31  and  32  Vict.,  cap.  100).  Under 
this  act  a  brieve  for  the  cognition  of  an  al- 
leged lunatic  is  issued  from  Chancery  and  tried 
before  a  judge  of  the  Court  of  Session  and  a 
special  jury.  The  procedure  is  similar  to  that  of 
jury  trials  in  other  civil  causes  in  Scotland, 
and  both  medical  and  other  evidence  must  be 
produced.  If  the  person  so  cognosced  be  found 
'furious,  fatuous,  or  labouring  under  such  un- 
soundness of  mind  as  to  render  him  incapable  of 
managing  his  affairs,'  his  person  is  placed  under 
the  guardianship  of  the  nearest  male  relative 
found  competent. 

Drunkenness. — This  condition  is  not  held  to 
deprive  a  man  of  civil  capacity  unless  it  has  at 
the  time  rendered  the  individual  unconscious  of 
what  he  was  doing.  J.  Sibbald. 

CLAP. — A  popular  name  for  gonorrhoea. 
-?ee  Gonorrhoea. 
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CLAVTJS  HYSTERICUS  (olavus,  anail).— 
An  acute  pain  often  associated  with  hysteria,  but 
occurring  also  in  other  conditions,  which  is  felt 
in  a  localised  point  in  the  head,  and  is  compared 
by  the  sufferer  to  the  sensation  that  might  be 
produced  by  a  nail  being  driven  into  the  part. 
See  Hysteria. 

CLIMACTERIC  (KAifiaKriip,  a  step ,  /cAi/taC>, 
I  proceed  by  degrees,  or  step  by  step). — This 
word,  which  properly  signifies  '  by  degrees.'  was 
originally  employed  to  indicate  certain  epochs  or 
periods  in  the  life  of  an  individual,  which  were 
looked  upon  as  critical,  and  at  which  the  body 
was  supposed  to  have  undergone  a  complete 
change,  so  that  it  had  become  entirely  renewed 
in  its  structural  elements.  The  years  in  which 
these  epochs  terminated  were  called  climacteric 
years — anni  climacterici,  and  their  number  wag 
variously  estimated.  Thus,  some  only  recognised 
three  climacterics ;  the  Greek  physiologists  held 
that  there  were  five,  ending  at  the  seventh  year, 
the  twenty-first  (7  x  3),  the  forty-ninth  (7  x  7), 
the  sixty-third  (7  x  9),  and  the  eighty-first  (9x9); 
others  made  them  multiples  of  seven  or  nine,  or 
multiples  of  seven  by  an  odd  number.  Most 
regarded  the  sixty-third  year  as  the  grand  cli- 
macteric, but  the  Greeks  recognised  two  grand 
climacterics,  terminating  respectively  at  the 
sixty-third  and  eighty-first  years,  and  this  special 
denomination  was  given  because  there  was  little, 
if  any,  prospect  of  life  being  extended  beyond 
these  periods.  At  the  present  day  the  word  cli- 
macteric has  lost  much  of  its  original  meaning, 
and  is  generally  applied  to  certain  times  of  life, 
without  any  reference  to  numbers  of  years,  at 
which  marked  physiological  or  developmental 
changes  occur,  such  as  the  period  of  puberty,  or 
that  of  the  cessation  of  menstruation. 

A  particular  climacteric  disease  has  been  de- 
scribed, which  is  said  to  occur  either  about  or 
subsequent  to  the  sixty-third  year  or  grand  cli- 
macteric, and  supposed  to  be  distinct  from  the 
natural  decay  and  degeneration  which  takes  place 
in  advanced  life,  inasmuch  as  recovery  often 
ensues.  It  is  stated  that  the  complaint  comes 
on  suddenly,  but  advances  insidio\isly,  the 
symptoms  being  at  first  loss  of  flesh  and 
weakness,  followed  by  loss  of  appetite  and  dys- 
peptic symptoms  with  a  white  tongue,  which  are 
regarded  as  sympathetic,  sleeplessness  or  disturbed 
and  unrefreshing  sleep,  constipation,  pains  in  the 
head  and  chest,  a  frequent  pulse,  swelling  of  the 
legs,  and  an  emaciated  or  bloated  appearance  of 
the  face.  The  urine  does  not  present  any  ab- 
normal characters,  and  most  of  the  viscera  seem 
to  perform  their  functions  properly.  Whether 
there  is  any  independent  disease  deserving 
this  special  denomination  seems  to  the  writer 
to  be  more  than  doubtful. 

Frederick  T.  Roberts. 

CLIMATE,  etiology  of.  See  Disease, 
Causes  of. 

CLIMATE. — Formerly  the  word  climate 
(from  the  Greek  word  kA^oi,  I  incline)  was  a  term 
of  astronomical  or  mathematical  geography, 
which  implied  a  portion  or  zone  of  the  earth's 
surface  comprised  between  two  lings  parallel  to 
the  equator,  and  moasured  by  the  length  of  time 
I  during  which  the  sun  there  appears  during  the 
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summer  solstice,  that  is,  by  the  sun's  inclination. 
The  space  betwoeu  the  equator  and  the  polo 
was  divided  into  half-hour  climates,  in  which  the 
length  of  oach  day  increased  by  half-au-hour,  and 
also  into  monthly  climates.  This  unequal  division 
of  each  hemisphere  is  now  replaced  by  a  division 
of  the  interval  botwoon  the  equator  and  the  poles 
into  ninety  degroos,  which  constitute  what  are 
called  degreos  of  latitude,  and  the  word  climate 
has  received  a  more  extended  application. 

By  climate  is  now  understood  those  conditions 
of  boat,  moisture,  atmosphore,  wind,  soil,  and 
electricity,  which  impress  certain  conditions,  uni- 
form evon  when  apparently  irregular,  on  given 
portions  of  the  earth's  surface,  and  which  modify, 
alsoin  a  uniform  manner,  vogetableand  animal  life. 

Climate,  when  thus  interpreted,  is  still  princi- 
pally dependent  on  astronomical  facts,  on  the 
sun's  position  or  inclination  with  regard  to  the 
earth,  and  on  the  amount  of  heat  it  supplies  to 
different  portions  of  the  surface  of  the  latter. 
Climate  may  be  studied  generally  and  locally. 
The  division  of  the  earth's  climates  is  necessarily 
arbitrary,  and  many  different  classifications  have 
been  proposed.  The  most  simple  is  that  which 
recognises  three  principal  kinds  of  climate,  each 
-usceptible  of  subdivision,  viz. :  warm  climates 
from  the  equator  to  35°  lat.,  temperate  climates 
from  35°  to  50°  or  55°  lat.,  cold  climates  from 
50°  or  55°  to  the  pole.  As  subdivisions  we  may 
recognise  equatorial,  tropical,  sub-tropical,  sub- 
polar, and  polar  climates ;  and  also  insular  and 
maritime,  or  moist  climates — continental  and 
mountain,  or  dry  climates. 

1.  Warm  climates,  extending  from  the  equator 
to  35°  lat.,  that  is,  1 beyond  the  tropics,  com- 
prise nearly  all  Africa  and  its  islands,  South  Asia, 
most  of  the  islands  of  Polynesia,  and  the  portions 
of  North  and  South  America  comprised  between 
California  and  the  north  of  the  La  Plata  territory. 
In  the  equatorial  regions  the  medium  temperature 
for  the  year  is  from  80°  to  84°  F.,  the  min.  being 
54°,  the  max.  118°.  Near  the  equator  the  annual 
mean  temperature  decreases  slowly  as  we  recede 
from  it,  the  decrease  not  amounting  to  more  than 
2°  F.  for  the  first  1 0°  lat.  The  difference  of  tem- 
perature during  the  day  is  slight,  but  much 
greater  during  the  night,  owing  to  radiation. 
The  general  variations  of  the  barometer  are 
slight,  but  the  periodical  or  diurnal  variations 
are  very  marked.  It  ascends  and  descends  regu- 
larly twice  in  the  twenty-four  hours.  It  ascends 
from  4.13  a.m.  to  9.23  a.m.,  and  descends  until 
4.8  p.m.,  ascending  again  until  10.23.  Electrical 
phenomena  are  very  decided.  The  rainfall  is 
Variable,  but  40  inches  may  be  given  as  a  mean. 
Jc  is  generally  supposed  that  heat  is  greatest  at 
the  equator  and  diminishes  as  we  recede  from  it ; 
but  both  observation  and  astronomical  induction 
lead  to  the  conclusion  that  not  only  the  maximum 
of  temperature  in  warm  climates  is  attained  at  or 
near  the  tropics,  but  also  tho  highest  annual 
mean.  The  countries  in  which  the  highest  degree 
of  heat  is  known  to  be  attainod  are  near  the 
tropic  of  Cancer,  as,  for  instance,  the  banks  of 
the  Senegal,  the  Tehama  of  Arabia,  and  Mehran 
in  Boloochistan.  Moreover,  tho  snow-line,  or  the 
lino  of  porpetual  snow,  is  highor  at  the  tropics 
than  at  tho  equator.  In  the  Bolivian  Andos, 
near  tho  tropic,  it  is  17,000  feet,  whoreas  in  the 


Ecuador  Andes,  on  tho  equator,  it  is  only  ) 6,00o- 
foot.  Those  facts  are  partly  explained  by  the 
unequal  progress  of  tho  sun  after  tho  equinox  in 
its  course  towards  the  tropic.  In  the  first  month 
it  passes  through  12°  of  latitude,  in  the  second 
month  through  8°.  At  the  end  of  the  second 
month,  therefore,  it  is  20°  from  the  equator,  and 
there  remain  only  3£°  to  be  traversed  in  the  third 
month.  Tho  sun  receding  from  the  tropic  at  the 
same  rate  at  all  places  between  20°  and  23£°  of 
latitude,  tho  solar  rays  during  two  months  fall 
at  noon  either  perpendicularly  or  at  an  angle 
which  deviates  from  a  right  only  by  3A°  at  most. 

Another  cause  which  tends  to  diminish  heat  in 
the  rogions  near  the  equator  is  the  providence  of 
rain.  For  about  five  degrees  north  and  south 
of  the  equator,  in  the  region  of  the  equatorial 
calms,  there  are  few  consecutive  days  in  the  year 
without  rain.  The  principal  cause  both  of  the 
calms  and  of  the  rains  has  been  attributed  to  the 
meeting  in  the  upper  atmospheric  regions  of  the 
trade  winds,  north  and  south.  They  neutralise 
each  other  and  precipitate  the  vapour  they  hold 
in  solution. 

Regions  that  lie  between  5°  and  10°  of  latitude 
have  usually  two  rainy  and  two  dry  seasons. 
The  greater  rainy  season  occurs  when  the  sun  in 
its  passage  to  the  nearest  tropic  passes  over  the 
zenith,  lasting  from  three  to  four  months.  The 
lesser  rainy  season  occurs  when  the  sun  on  its 
return  from  tho  nearest  tropic  approaches  the 
parallel  of  the  place.  The  rains  then  only  last 
from  six  weeks  to  two  months,  and  are  much  less 
abundant  and  continual.  Countries  more  than 
10 J  or  12°  from  the  equator  have  onty  one  rainy 
and  one  dry  season  ;  the  first  begins  when  the 
sun  approaches  the  nearest  tropic,  and  ends  some 
time  after,  when  in  its  course  from  the  tropic  it 
has  passed  the  parallel  of  the  place.  It  lasts 
from  four  to  six  months.  Local  conditions  may 
modify  the  course  of  the  dry  and  wet  seasons,  as 
is  the  case  in  India,  where  the  dry  and  rainy 
seasons  depend  principally  on  the  monsoons.  The 
amount  of  rain  that  falls  in  a  short  time  within 
the  tropics  is  very  great,  much  more  so  than  in 
more  northern  regions,  but  these  heavy  rains  do 
not  last  continuously  as  is  supposed.  Days  of 
continued  rain,  even  in  the  rainy  season,  are 
rarer  than  in  the  north.  Still,  heavy  rains  are 
apt  to  cause  great  inundations,  and  to  cover  large 
extents  of  low  or  level  country  with  water, 
causing  swamps  and  marshes,  very  injurious  to 
health. 

In  the  vicinity  of  the  tropics  there  is  a  belt, 
extending  over  several  degrees  of  latitude,  wher» 
it  seldom  rains.  This  rainless  tract  is  precisely 
the  region  which  has  been  already  mentioned  as 
that  of  greatest  heat.  These  belts  of  rainless 
regions,  extending  around  the  globe  on  each  side 
of  the  equator,  may  be  said  to  separate  the  coun- 
tries which  lie  on  each  side  of  the  equator  from 
the  temperate  zones.  Thus  in  Africa  the  rains 
cease  on  the  southern  border  of  the  desert  of 
Sahara  at  about  lb'°  N.,  and  begin  again  at  28° X. 
On  the  banks  of  the  Nile  the  rain  ceases  about 
18°  or  19°,  to  begin  again  between  28°  and  29°. 
The  Tehama,  or  low  coast  of  Arabia,  is  all  but 
rainless.  This  rainless  tract  crosses  Asia  as  far 
as  China,  where  there  is  no  rainless  region,  owing, 
probably,  to  the  fact,  that  all  parts  of  Chin^  be- 


tween  22°  and  30°  N.  lat.  are  traversed  by  high 
mountain  chains. 

The  influence  of  warm  climates  impresses  cer- 
tain peculiarities  on  the  peoples  who  inhabit  them. 
They  are  the  abode  of  the  Ethiopian  and  Mongo- 
lian races  of  mankind,  and  appear  to  have  im- 
pressed the  samecharacteristics,inaminor  degree, 
on  the  Caucasian  races  that  inhabit  them :  a  dark 
complexion  and  black  hair.  The  inhabitants  of 
these  countries  are  indolent  and  apathetic.  The 
functions  of  the  skin  and  liver  are  peculiarly  ac- 
tive, a  circumstance  which  exposes  them  to  severe 
disease  of  these  organs.  The  digestive  functions 
are  sluggish,  and  the  nervous  system  is  alter- 
nately excited  and  depressed.  Remittent  and  in- 
termittent fevers,  dysentery  and  yellow  fever  are 
common.  During  the  dry  season  disease  tends 
to  assume  the  ataxic,  during  the  rainy  season 
the  adynamic  form.  Pulmonary  consumption  is 
frequently  met  with  in  the  towns,  in  contra- 
diction to  received  opinions. 

2.  Temperate  climates  may  be  said  to  occupy 
the  zones  of  the  earth's  surface  comprised  between 
35°  and  50°  or  55°  lat.  They  comprise  south- 
ern and  central  Europe,  with  its  islands  ;  the 
parts  of  Asia  which  extend  between  the  Black 
Sea  and  the  Mediterranean,  and  Japan;  the 
greater  part  of  North  America  ;  a  part  of  Chili 
and  La  Plata  and  Patagonia,  in  South  America. 
The  mean  temperature  may  be  stated  at  from  60° 
to  50°.  The  climates  in  which  the  mean  tem- 
perature is  from  60°  to  68°  are  often  spoken  of 
as  temperate,  but  in  reality  they  approximate 
closely  to  warm  climates.  The  four  seasons, 
winter,  spring,  summer,  and  autumn,  are  well 
marked,  but  very  variable  both  as  to  barometri- 
cal and  thermometrical  conditions.  The  mean 
temperature  in  the  central  regions  is,  for  winter 
38°,  for  spring  51°,  for  summer  68°,  and  for 
autumn  53°.  The  regions  which  are  near  the 
south  and  north  limits  of  the  temperate  zones 
approximate  to  the  meteorological  characters  of 
the  warm  and  cold  climates  respectively.  The 
periods  of  the  year  when  storms,  rain,  and 
general  versatility  of  meteorological  phenomena 
are  principally  observed  correspond  with  the 
vernal  and  autumnal  equinoxes.  The  in- 
fluence of  a  temperate  climate  on  the  human 
organisation  is  salutary,  extremes  of  heat  and 
cold  being  both  trying.  Thus  the  healthiest 
climates  of  the  world's  surface  are  found  in  this 
zone.  Intense  heat,  or  even  moderate  heat  if 
persistent,  throws  a  physiological  strain  on  the 
liver,  skin,  and  digestive  system,  and  renders 
mankind  prone  to  severe  and  fatal  diseases  of 
these  organs.  Intense  cold  throws  a  physiological 
strain  on  the  lungs  and  kidneys,  and  exposes  them 
also  to  severe  and  fatal  disease.  The  healthiest 
temperate  climates  are  those  in  which  the  winter  is 
not  very  cold  and  the  summer  is  not  very  warm, 
and  in  which,  consequently,  there  is  no  great  or 
continued  strain  on  any  one  class  of  organs. 
The  diseases  of  temperate  regions  are  those  that 
are  the  best  known,  as  their  study  and  descrip- 
tion constitute  the  foundation  of  pathological 
science,  ancient  and  modern. 

The  climate  which,  perhaps,  the  best  deserves 
the  appellation  of  temperate  is  that  of  the  Medi- 
terranean basin.  The  winters  are  not  severe  on 
any  part  of  its  north  shores,  and  the  summers  are 
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not  intensely  hot  on  its  south  shores  ;  at  least 
the  heat  falls  short  of  that  of  the  tropics.  There 
are  many  conditions  of  physical  geography  which 
conduce  to  this  result.  The  north  shores  are 
protected  from  north  winds  by  the  ranges  of  high 
mountains  of  Southern  Europe  which  skirt  them, 
and  the  south  shores  are  in  close  proximity  to 
the  hot,  rainless  tract  of  Northern  Africa — the 
desert  of  Sahara,  which  favourably  modifies  win- 
ter temperature.  Moreover,  the  Mediterranean 
is  a  warm  sea,  but  few  cold  rivers  of  con- 
siderable size  flowing  into  it  from  the  north,  a 
fact  which  increases  the  temperature  on  its  shores 
and  islands. 

3.  Cold  climates  comprise  the  regions  which  ex- 
tend from  50°  or  55°  lat.  to  the  poles.  They 
may  be  subdivided  into  cold,  with  a  mean  of  from 
50°  to  40°;  very  cold,  with  a  mean  of  from  40° 
to  32°  ;  glacial,  with  a  mean  below  the  freezing 
point.  In  the  austral  hemisphere  the  zone  con- 
tains but  little  known  land,  although  the  existence 
of  an  antarctic  continent  is  suspected  ;  in  the 
northern  hemisphere  it  comprises,  in  Europe,  the 
north  of  Scotland,  Denmark,  Sweden,  Norway, 
Iceland,  Finland,  Lapland,  Northern  Eussia, 
Spitzbergen,  Nova  Zeinbla ;  Northern  Asia,  and 
some  of  its  large  plains  below  50°  lat.,  Siberia,  and 
Kamtschatka ;  in  America,  Canada,  including  some 
regions  below  50°,  the  northern  lands  and  islands 
of  Hudson's  and  Baffin's  Bays,  and  Greenland. 
In  this  zone  the  decrease  of  the  mean  temperature 
is  much  more  rapid  as  we  recede  from  the  equa- 
tor, than  it  is  in  the  tropical  regions.  Thus 
from  the  equator  to  20°  lat.  the  variation  of  the 
mean  temperature  is  not  more  than  7°  or  8°, 
whereas  the  variation  between  55°  and  75°  lat. 
amounts  to  from  22°  to  27°.  The  coldest  region 
of  the  globe  is  not,  it  would  appear,  at  or  near  the 
pole,  but  at  about  80°  lat.,  or  10°  from  the  pole, 
north  of  Behring's  Straits  :  the  cold  of  the  glacial 
climates  has  been  exaggerated.  At  the  latitudes 
of  from  70°  to  78°,  the  extreme  limit  of  human 
habitation,  the  mean  annual  temperature  is  be- 
tween 19"  and  17°,  i.e.  13°  to  15°  below  the 
freezing  point.  The  extreme  of  cold  registered, 
however,  reaches  a  hundred  degrees  or  more  below 
the  freezing  point.  Owing  to  astronomical  condi- 
tions there  is  great  disproportion  between  the 
length  of  the  nights  and  of  the  days  at  different 
seasons  of  the  year.  In  the  more  northern  regions, 
for  several  months  in  the  winter  the  sun  never 
appears  above  the  horizon,  and  in  the  summer  for 
several  months  the  sun  never  disappears  below 
it.  Spring,  during  which  the  extreme  cold  is 
mitigated,  lasts  but  a  very  short  time,  and  is  suc- 
ceeded by  summer,  which  is  in  its  full  strength 
in  June  and  July.  Temperature  rises  rapidly 
from  35°  to  55°  and  60°.  In  some  northern 
localities  it  rises  to  86°  or  90°.  Under  the  in- 
fluence of  the  prolonged  or  persistent  days,  and 
of  the  increased  temperature,  the  vegetation 
peculiar  to  each  locality  passes  through  nil  its 
phases  with  extreme  rapidity.  Towards  the  end 
of  July  rain  and  fog  reappear,  and  are  followed 
by  snow  and  intense  cold,  the  highest  expression 
of  which  is  in  January  and  February.  The 
barometrical  changes  are  the  reverse  of  what 
obtains  in  the  tropics.  Above  60°  lat.  tho  diur- 
Dal  or  periodical  changes  are  scarcely  perceptible, 
whereas  general  or  occasional  variations  become 
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more  marked  as  we  approach  the  polo.  Electrical 

fihenomena  become  less  marked,  and  above  68° 
at.  they  are  scarcely  porceptible,  with  the  excep- 
tion of  the  aurora  borealis.  The  winds  which  pre- 
dominate are  the  N.E.  andS.W.,  and  they  change 
rapidly  from  one  point  of  the  horizon  to  the 
other,  and  thus  frequently  occasion  tempests 
which  extond  over  considerable  areas.  The  quan- 
tity of  rain  that  falls  in  cold  climates  is  much  less 
than  in  the  tropical  and  temperate,  with  some 
exceptions.  Botween  60°  and  90°  lat.  it  only 
amounts  to  a  few  inches,  and  falls  principally  in 
the  form  of  snow.  The  influence  of  cold  climates 
is  shown  on  the  inhabitants  of  these  countries, 
who  vary  much  in  stature,  and  possess  a  vigorous 
constitution,  a  sanguineous  temperament,  great 
muscular  development,  active  digestive  func- 
tions, and  sluggish  nervous  powers.  Notwith- 
standing the  severity  of  the  climate  they  gene- 
rally succeed  in  protecting  life,  and  live  to 
old  age,  presenting  few  diseases  peculiar  to 
climatic  influences.  They  are,  however,  subject 
to  opththalmia  and  amaurosis,  owing  to  the  re- 
flexion of  light  from  the  snow  in  the  polar 
regions,  and  to  scrofula  and  scurvy,  the  result  of  a 
poor  and  incomplete  dietary.  Agues,  and  intermit- 
tent fevers  from  marsh  influences,  are  rare,  and 
not  severe,  and  disappear  entirely  as  we  approach 
the  pole.  Continued  fevers  are  met  with,  but 
seldom  if  ever  epidemically. 

4.  Insular  climates  present  important  pecu- 
liarities. The  temperature  of  the  sea  is  more 
equable  than  that  of  the  land.  Owing  to  the 
action  of  currents,  and  to  the  circulation  of  its 
waters  under  the  influence  of  heat,  its  super- 
ficial temperature  is  warmer  in  winter  and  cooler 
in  summer — more  equable — than  that  of  the 
land.  It  has  thus  a  tendency  to  warm  in  winter 
and  to  cool  in  summer  the  island  which  it 
surrounds.  Moreover,  there  is  constantly  watery 
vapour  arising  from  the  sea  which  extends  to 
island  atmospheres,  veils  the  sky  more  or  less, 
shields  their  surface  from  the  ardour  of  the  sun 
in  summer,  and  prevents  great  radiation  both  in 
summer  and  in  winter.  Thus  it  is  that  the 
climate  of  all  islands  is  more  equable  than  that 
of  continents.  This  fact  is  more  especially 
recognisable  in  the  climate  of  the  British  Isles, 
which  is  also  modified — rendered  warmer  and 
moister,  by  the  waters  of  the  Gulf  Stream  im- 
pinging on  their  shores.  The  warm  Gulf  Stream, 
commencing  in  the  tropics,  in  the  Gulf  of  Mexico, 
passes  northwards  along  the  shores  of  North 
America,  crosses  the  Atlantic  to  the  south  of 
Newfoundland,  and  strikes  the  shores  of  the 
British  Islands,  of  Norway  up  to  Cape  North,  of 
Holland,  and  of  France;  everywhere  raising 
temperature  and  the  annual  mean. 

5.  Maritime  climates  participate  in  these  influ- 
ences ;  temperature  is  more  equable,  warmer  in 
winter  and  cooler  in  summer,  on  the  shores  of  seas 
and  oceans  than  it  is  inland.  Owing  to  this  cause 
most  of  the  winter  sanitaria  have  been  chosen  in 
islands  or  on  the  coasts  of  oceans  and  seas : 
such  as  Hastings,  Ventnor,  Bournemouth,  Tor- 
quay, Fnnchal,  Malaga,  Cannes,  Nice,  Mentone, 
Naples,  Salerno,  and  Algiers. 

6.  Continental  climates  exhibit  conditions  the 
reverse  of  those  which  obtain  in  maritime 
climates.    The  tendency  is  to  cold  winters  and 


warm  summers,  owing  principally  to  the  absence 
of  the  equalizing  influence  on  temperature  of 
large  masses  of  water.  A  very  short  distance 
from  the  sea  is  sufficient  to  establish  this  differ- 
ence. Thus  the  central  parts  of  France  are  very 
much  warmer  in  summer  and  colder  in  winter 
than  the  coasts  of  Normandy  and  Brittany.  But 
it  is  when  we  reach  the  centre  of  continents — 
Russia,  central  Asia,  central  America. — that  the 
difference  is  the  most  marked. 

7.  Mountain  climates. — As  we  rise  above  the 
level  of  the  sea,  we  meet  with  two  important  me- 
teorological conditions.  The  ai  r  becomes  more  and 
more  rarefied,  and  the  heat  diminishes,  indepen- 
dently of  the  more  or  less  obliquity  of  the  sun's 
rays.  The  higher  we  rise  above  the  sea  level  the 
more  the  air  is  rarefied,  and  the  more  the  degree 
of  heat  due  to  the  solar  rays  diminishes.  We 
arrive  at  last,  even  at  the  tropics  or  the  equator, 
at  a  height,  variable  according  to  latitude,  where 
the  sun's  heat  is  insufficient  to  melt  the  snow. 
This  is  termed  the  snow-line.  Mountains  attract 
clouds  and  watery  vapour,  and  the  coolness  of 
their  atmosphere  causes  the  precipitation  of  the 
vapour  in  the  form  of  rain  or  snow.  Thus, 
mountains,  mountain-ranges,  and  the  glaciers 
they  contain,  are  the  principal  cause  and  origin 
of  rivers.  The  influence  of  mountain  climates, 
notwithstanding  the  clouds,  fogs,  and  rain  which 
characterise  them,  is  proverbially  a  healthy  one, 
owing  to  the  purity  of  the  air,  and,  perhaps,  to 
the  sparseness  of  population.  They  have  of  late 
been  much  recommended  for  phthisis.  The  two 
conditions  above  mentioned,  however,  namely, 
purity  of  the  atmosphere  and  sparseness  of  human 
habitations,  are  quite  sufficient  to  account  for  the 
rarity  of  phthisis  amongst  their  inhabitants,  and 
for  the  improvement  of  the  phthisical  who  re- 
sort to  them. 

Soil  modifies  climate  considerably.  Wet  ani 
marshy  soils  are  cold,  engendering  fog  and  mist. 
Sandy,  dry,  well-drained  soils  are  comparatively 
warm.  All  sandy  plains  are  warm  in  summer 
and  cold  in  winter. 

Such  are  the  features  which  characterise  the 
climates  of  the  terrestrial  globe,  generally.  Each 
locality,  however,  each  mountain,  plain,  and  val- 
ley, each  city,  village,  and  house,  has  a  climate  of 
its  own,  modified  by  all  the  meteorological  ele- 
ments which  we  have  successively  considered.  To 
discover  what  each  climate  is,  we  must  study 
carefully  the  meteorological  conditions  and  in- 
fluences which  we  have  rapidly  surveyed  in  their 
application  to  it. 

8.  Isotliermal  climates. — Owing  to  the  unequal 
influence  of  the  different  elements  that  constitute 
climate,  the  annual  mean  temperature  of  regions 
occupying  the  samelatitude  on  the  earth's  surface 
is  very  variable.  Hence  the  above  name  has  been 
given  to  the  regions  in  which  the  annual  mean 
is  the  same.  The  study  of  a  map  on  which  the 
isothermal  lines  are  marked  is  an  instructive 
illustration  of  the  facts  above  described.  Thus 
it  will  be  seen  at  a  glance  that  the  limit  of  con- 
stantly frozen  ground  in  the  central  plains  of 
Asia  and  in  the  northern  plains  of  America  is 
below  54°  F.,  which  is  the  latitude  of  York ! 

The  general  influence  of  climate. — The  vege- 
table and  animal  worlds,  including  man  himself, 
have  been  modified  in  esseniial  characters  by 


climatic  conditions.  The  study  of  its  influence 
on  their  vitality  and  organisation  opens  out  a 
wide  field  to  the  observer.  This  study  leads 
to  the  conclusion  that  geological  periods  of 
time  have  been  necessary  to  impress  on  ter- 
restrial life,  be  it  vegetable  or  animal,  the  cha- 
racteristics observed  now  or  formerly  in  the 
climates  of  different  regions  of  the  earth.  The 
current  of  modern  research  is  strongly  directed 
to  tho  elucidation  of  the  influeuce  of  climate 
on  life  during  such  geological  periods.  The 
investigations  of  Darwin  and  his  followers  may 
be  named  as  the  most  remarkable  and  impor- 
tant illustration  of  this  fact.  We  may  also 
mention  the  researches  of  modern  philologists, 
which  have  proved,  by  the  study  of  languages 
and  their  roots,  that  most  of  the  nations  of 
modern  Europe  have  descended  from  the  same 
Aryan  parents  as  the  inhabitants  of  the  Indian 
peninsula.  Climate,  in  the  course  of  time,  has 
so  modified  them  as  apparently  to  produce  dif- 
ferent races.  For  such  a  change  to  take  place 
geological  lapses  of  time  are  certainly  required. 
Our  earliest  records,  dating  back  several  thou- 
sand years,  show  these  races  such  as  they  are 
now,  quite  as  distinct.  In  these  days  the 
Aryan  races  of  Europe  cannot  rear  their  chil- 
dren in  the  climate  of  India,  where  their  Hindoo 
relatives  thrive  and  propagate  their  species.  In 
Palestine  and  Egypt  the  biblical  records, 
those  of  the  Pharaohs,  and  those  of  Nineveh  and 
Babylon,  show  these  regions  to  have  been  in- 
habited, several  thousand  years  ago,  by  nations 
and  tribes  presenting  precisely  the  same  race 
characteristics  as  those  that  now  inhabit  them. 
During  the  historical  period,  the  races  of  Europe 
have  in  vain  endeavoured  to  colonise  the  valley 
of  the  Nile ;  but  they  have  not  been  able  to  propa- 
gate their  species,  and  have  died  away,  leaving 
the  valley  of  the  Nile  to  its  ancient  inhabitants. 
Their  children  cannot  withstand  the  heat  of 
summer.  On  the  north-eastern  shore  of  Africa 
the  Algeria  of  the  present,  history  presents  the 
same  record.  The  Eomans  and  the  Visigoths 
occupied  its  plains  for  centuries,  continually  re- 
cruiting their  colonies  from  the  mother-countries ; 
and  yet,  except  in  the  mountains,  all  traces  of 
their  presence  has  disappeared.  They  could  not 
rear  their  children  so  as  to  occupy  the  land  of 
the  Arabs.  What  lengthened  periods  of  time 
must  have  elapsed  to  so  profoundly  modify  races 
deriving  their  origin  from  a  common  parentage, 
that  they  can  no  longer  live  and  propagate  their 
spei'ies  in  the  same  climates! 

Therapeutical  Applications. — The  therapeutical 
application  of  many  of  the  above  facts  is  contained 
in  the  facts  themselves.  Reasoning  suffices  to 
deduce  the  therapeutical  law,  and  experience 
proves  the  correctness  of  the  deduction.  A  very 
brief  summary  only  can  here  be  given.  See  also 
Climate,  The  Treatment  of  Disease  by. 

Firstly,  it  is  clear  that  if  a  local  climate  pro- 
duces injurious  effects  on  the  health  of  its  inhabi- 
tants, or  of  visitors,  the  latter  should  leave  it, 
and  the  regular  inhabitants,  who  cannot  leave 
it,  should  endeavour  by  every  possible  means  to 
modify  tho  pernicious  climatic  influence  to  which 
they  are  exposed,  and  to  partially  escape  from 
its  action.  This  rule  may  be  illustrated  by  the 
influence  of  confined  mountain  valleys  in  pro- 
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ducing  goitre,  and  of  marshy  districts  in  pro- 
ducing intermittent  fevers.  The  principle  ap- 
plies to  all  local  climates  which  exercise  a 
pernicious  influence  of  any  kind  on  the  human 
organisation.  AVhen  possible  the  climate  should 
be  abandoned  ;  if  that  is  impossible  its  pernicious 
influence  must  be  combated  by  every  possible 
hygienic  and  therapeutical  means. 

The  injurious  effects  which  extreme  climates 
exercise  on  the  human  economy — warm  climates 
on  the  abdominal  and  cerebral  organs,  cold  cli- 
mates on  the  thoracic — point  to  change  of  resi- 
dence as  an  important  therapeutical  agent,  the 
value  of  which  is  only  beginning  to  be  under- 
stood. Our  naval  and  military  surgeons  have 
done  much  to  clear  up  this  branch  of  therapeu- 
tics, as  regards  the  diseases  of  tropical  regions. 
Thus  chronic  affections  of  the  liver  and  intestines 
incurable  in  a  warm  climate,  often  become  quiti 
curable  if  the  patient  is  transferred  to  a  tem- 
perate region  or  to  a  mountain  elevation  in  the 
tropics,  which  reproduces  a  temperate  climate. 

Inversely,  persons  suffering  from  diseases  of 
the  respiratory  organs,  so  common  in  damp  tem- 
perate climates  like  those  of  France,  England, 
and  Holland,  find  relief  by  migrating,  especially 
during  winter,  to  warmer  regions  of  the  earth's 
surface,  where  they  escape  from  the  influences 
which  have  proved  so  detrimental  to  them. 
Thence  the  yearly  increasing  exodus  of  persons 
suffering  from  chronic  laryngitis  and  bronchitis, 
from  bronchial  asthma  and  from  phthisis,  from 
the  north  of  Europe  to  the  south. 

The  increased  facilities  of  locomotion,  by  rail 
and  by  steam,  have  thus  opened  out,  as  it  were, 
a  new  and  important  branch  of  therapeutics, 
that  of  the  application  of  climate  to  the  treat- 
ment of  disease.  J.  Henry  Bennet, 

CLIMATE,  The  Treatment  of  Disease 

by. — Though  we  can  scarcely  say  with  accuracy 
that  change  of  climate  is  a  specific  for  disease, 
yet  much  can  be  effected  by  it  in  relieving  symp- 
toms, and  in  assisting  the  reparative  powers  of 
the  organism  by  thus  improving  the  general 
health.  The  diseases  in  which  change  of  climate 
has  been  found  of  value  will  be  enumerated 
below,  with  a  short  notice  of  various  climates. 
Here  we  may  notice  the  rationale  of  the  benefit 
to  be  derived  from  such  change. 

Change  of  climate,  we  must  premise,  is  only  a 
relative  term.  It  does  not  necessarily  involve 
the  idea  of  removal  to  a  great  distance  from  the 
patient's  home.  A  few  miles'  journey  from  the 
town  to  the  country,  from  inland  to  the  seashore, 
from  the  plain  to  the  mountain,  often  suffices 
to  produce  marked  results.  One  use  of  climate 
being  to  expose  the  organism  to  the  effects  of 
contrast,  the  element  of  distance  comes  in  most 
when  we  wish  to  make  the  contrast  greater ;  for 
instance,  in  ordering  change  from  a  cold  to  a 
warm  climate  ot  vice  versa. 

The  therapeutic  elements  of  most  importance  in 
any  climate  are  (1)  pure  air  free  from  dust  and 
organic  particles ;  (2)  abundance  of  sunshine, 
without  excessive  heat,  so  that  much  time  can 
be  spent  in  tho  open  air ;  (3)  a  temperature 
■without  extremes,  so  that  the  body  is  not  ex- 
posed to  the  risk  of  great  variations  of  heat  and 
cold- equability  ;  (4)  absence  of  violent,  very 
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cold,  or  very  hot  winds,  at  any  rate  of  long  duration 
(in  this  is  involved  the  eloment  of  local  shelter). 

These  four  eloments  should  be  present  in  each 
of  the  subdivisions  of  climate  which  a  thera- 
peutic classification  renders  necessary,  namely 
climate  of  (a)  the  soashoro  ;  (4)  mountains  ;  (c) 
inland  wooded  districts ;  (d)  the  open  sea. 

Tho  epithets  '  moist '  and  '  dry,'  which  are 
applied  to  climates,  are  merely  relative,  and 
depoud  on  local  peculiarities  of  rainfall,  soil, 
&c,  as  well  as  to  some  extent  on  season  ;  and  the 
essential  differences  between  the  climate  of  the 
seashore,  the  woodland,  and  the  mountain  remain 
everywhere  the  same.  We  shall  say  a  few  words 
about  each  of  these,  with  the  indications  for  their 
use.  The  climate  of  the  open  sea  will  be  referred 
to  in  speaking  of  sea  voyages. 

(a)  Climate  of  the  Seashore.  —  The  special 
peculiarities  of  this  variety  of  climate  are  that — 
the  air  is  saturated  with  moisture,  except  when 
dry  land  winds  prevail ;  it.  is  dense,  and,  as  a 
rule,  therefore,  bulk  for  bulk,  contains  more 
oxygen  than  air  of  any  higher  level ;  its  density 
is  liable  to  great  and  frequent  but  regular  varia- 
tions, which  increase  the  activity  of  the  circula- 
tory and  respiratory  organs,  and  thus  favour 
their  functional  activity ;  it  is  more  equable  ;  and, 
lastly,  it  contains  saline  particles  in  suspension. 

According  to  Beneke,  sea  air  cools  the  body 
relatively  quicker  than  mountain  air,  and  thus 
quickens  the  processes  of  tissue-change  the  most. 
Hence  the  seaside  should  be  ordered  where  we 
wish  for  a  highly  stimulating  effect,  as  in  persons 
of  scrofulous  tendency,  in  chronic  diseases  suc- 
ceeding acute  ones,  or  in  the  later  stages  of 
convalescence  from  the  latter,  in  convalescence 
from  surgical  operations,  or  in  some  surgical 
diseases  where  we  wish  to  accelerate  tissue- 
change,  without  exertion  on  the  patient's  part. 
On  account  of  the  equability  of  the  climate,  some 
patients  who  cannot  bear  great  changes  of  tem- 
perature do  well  at  the  seaside.  Persons  suffer- 
ing from  overstrain,  mental  or  bodily,  with  a 
fair  digestive  power,  and  not  liable  to  nervous 
irritability,  may  also  be  sent  there. 

(b)  Mountain  Climates  are  distinguished  from 
sea-side  climates  by  the  lower  density  of  their 
atmosphere ;  their  lower  and  less  equable  tem- 
perature ;  by  less  humidity,  though,  owing  to 
local  winds,  mist  and  cloud  often  form ;  and  by 
relatively  lower  night^temperatures  in  clear 
weather,  owing  to  the  dryness  of  the  air,  and 
consequent  great  radiation.  They  are  cooler  also 
than  the  inland  climates  of  level  districts,  and  this 
coolness  tends  to  some  extent  to  diminish  the 
rarefaction  and  increase  the  density  of  their  air. 

The  general  action  of  mountain  air  is  to  pro- 
duce a  freer  circulation  of  the  blood  and  greater 
vascularity  of  the  lungs,  owing  to  deeper  and 
more  frequent  inspirations  and  greater  ease  of 
bodily  movement.  Owing  to  the  cooling  of  the 
body  by  the  lowered  temperature  more  food  is 
required,  the  appetite  improves,  and  the  body 
becomes  better  nourished  and  gains  weight. 

The  intensity  of  the  effect  is,  roughly  speaking, 
directly  as  the  height.  The  term  'mountain 
climate '  is  appliod  in  medical  parlance  to  eleva- 
tions in  Europe  of  from  1,500  to  6,000  feet,  though 
in  South  America  patients  have  been  sent  as 
high  as  10  000  feet,  or  hiaher. 


Mountain  Climates  are  indicated  (1)  in  cases 
of  hereditary  tendency  to  phthisis  in  young 
persons  with  narrow,  shallow  chests,  and  who 
are  growing  too  fast ;  also  in  young  scrofulous 
patients.  (2)  In  chronic  phthisis  and  pneumonia; 
remembering,  however,  that  phthisis  occurs  at  all 
elevations.  The  coolness  of  the  mountain  air  in 
the  height  of  summer  is  an  important  element  in 
phthisical  cases,  which  always  suffer  from  great 
heat.  (3)  As  a  tonic  and  restorative  in  persons 
suffering  from  over-work  in  business  or  literary 
pursuits,  and  who  have  no  real  organic  disease. 
(4)  Generally  to  complete  the  convalescence  f  rom 
acute  diseases  of  individuals  not  past  middle 
life,  with  a  fair  amount  of  muscular  power  and 
bodily  activity.  (5)  As  a  prophylactic  again6t 
hay-fever,  cholera,  and  other  infectious  diseases. 
Mountain  climates  are  not  advisable  in  cases 
of  chronic  bronchitis,  heart-disease,  emphysema, 
Bright's  disease,  chronic  rheumatism,  or  for 
aged  persons. 

(c)  The  Climate  of  Wooded  Districls(elevat'wns 
above  1 ,500  feet  are  not  here  referred  to)  is  peculiar 
in  the  following  points : — ( 1 )  It  has  a  temperature 
lower  than  that  of  the  surrounding  country — on 
the  average  3°  Fahr. — during  the  hours  of  day- 
light; the  temperature  is  also  more  equable. 
(2)  The  relative  humidity  is  higher (9-3  percent) 
in  summer  than  in  the  less  wooded  country, 
and  hence  there  is  greater  liability  to  rain  and 
mist.  (3)  It  affords  greater  protection  and 
shelter  against  winds  than  other  climates. 

The  general  effect  of  woodland  climates,  as 
may  be  deduced  from  the  above,  is  sedative  and 
tonic.  They  may  be  advised  in  chronic  bron- 
chitis, emphysema,  heart-disease,  and  in  hypo- 
chondriasis, hysteria,  and  other  nervous  affections 
where  tranquillity  and  subdued  light  are  of 
importance;  also  in  the  earlier  stages  of  con- 
valescence from  acute  disease  when  sea  or 
mountain  air  is  too  stimulating.  In  bronchitis 
pine  woods  should  be  selected,  and  in  heart- 
disease  level  walks  are  essential. 

(d)  Ocean  Climates. — Sea  Voyages  have  of 
late  years  been  much  recommended  in  the  treat- 
ment of  phthisis  in  its  early  stages,  with  a  view 
to  enable  the  invalid  to  spend  much  time  in  an 
exceedingly  pure  and  fairly  equable  atmosphere, 
and  to  secure  a  sufficient  amount  of  bodily  move- 
ment without  great  fatigue. 

The  main  drawbacks  to  the  sea  are  the  impos- 
sibility of  escape  from  bad  weather  and  the 
confinement  to  close,  ill-ventilated  cabins,  if 
such  occurs  ;  the  absence  of  sufficient  light  and 
air  below  decks,  the  latter  being  felt  very  much 
at  night;  want  of  variety  in  the  diet  after  a 
certain  time,  and  at  all  times  (except  in  short 
cruises,  or  coasting  trips)  of  fresh  food,  milk, 
&c. ;  monotony  in  society  and  occupations  ;  and. 
lastly,  the  inconveniences  arising  from  crowding 
of  the  maindeck  with  hen-coops,  sheep-pens,  &c, 
and  in  steamers  from  the  smoke  of  the  engines, 
and  the  smell  and  vibration  of  the  machinery. 

The  routes  generally  recommended  to  invalids 
are  either  to  (1)  Australia,  90  days ;  (2)  the 
Cape  of  Good  Hope,  30  days ;  (3)  the  V.'est 
Indies,  14  days;  (4)  the  United  States  or 
Canada  (in  summer),  10  days.  Short  cruises  in 
the  Mediterranean,  or  to  the  latitudes  of  the 
Canaries  and  Azores  are  suitable  for  certain 
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eases  where  expense  is  no  object.  Of  routes  (3) 
and  (i)  we  may  say  that  they  are  too  short  for 
the  full  benefit  of  the  sea  to  be  obtained,  as 
improvement  does  not  generally  begin  for  a 
■week  or  two  after  sea-sickness  has  subsided  and 
the  patient  can  remain  comfortably  on  deck. 
Route  (2)  does  not  allow  him  to  get  the  bracing 
effect  of  high  South  latitudes.  Hence  where  a 
long  sea  voyage  is  indicated,  route  (1)  is 
decidedly  the  best.  England  is  quitted  in  the 
beginning  of  October,  Australia  (Sydney  or 
Melbourne),  or  New  Zealand  (Wellington),  is 
reached  early  in  January,  and  the  return  voyage 
is  begun  not  later  than  the  end  of  February. 

Patients  should  not  remain  in  the  coast-towns 
of  Australia  in  summer  on  account  of  the  heat. 
They  should  go  to  the  table-land  of  New  South 
"Wales,  or  to  Darling  Downs  in  Queensland,  or 
else  they  should  cruise  from  port  to  port,  or  run 
over  to  New  Zealand  or  Tasmania. 

In  returning,  the  route  round  Cape  Horn 
should  be  avoided  on  account  of  the  great  risk  of 
the  climate  of  the  South  Pacific  Ocean  and  the 
chance  of  encountering  icebergs,  fogs,  and  un- 
favourable winds.  Either  the  patient  should 
come  back  round  the  Cape  of  Good  Hope ;  or  if 
his  strength  permits  he  may  cross  to  California, 
travel  overland  to  New  York  and  thence  by 
steamer;  or,  lastly,  he  may  come  by  the  Red  Sea, 
Suez  Canal,  and  Mediterranean. 

The  invalid  must  expect  about  20  wet  days 
on  the  voyage  out.  The  temperatures  met  with 
range  from  40°  to  80°  Fahr.,  the  coldest  and  most 
uncertain  weather  occurring  in  the  North  Atlantic 
and  South  Pacific  Oceans. 

Choice  of  Vessel. — The  following  considera- 
tions may  be  useful  in  deciding  between  steam 
and  sailing  vessels : — 

For  a  steamer  there  is  the  greater  certainty 
in  predicting  the  length  of  the  voyage,  and  the 
calms  of  the  tropics  are  sooner  passed. 

Against  steamers,  there  is  the  nuisance  of 
steam  and  smoke  on  deck  ;  much  space  is  taken 
up  by  the  engines,  stokers'  rooms,  &c,  and  hence 
other  parts  of  the  ship  are  more  crowded ;  the 
bilge  water  is  tainted  with  the  engine  grease ; 
there  is  the  wearying  grind  of  the  screw  by  day 
and  by  night;  while  more  seas  are  shipped, 
because  a  steamer  can  run  against  a  head-wind. 

For  sailing  vessels  there  are  the  advantages  of 
more  room,  light,  and  air  in  the  cabins,  and  the 
absence  of  the  above-mentioned  disagreeable 
conditions. 

Against  them  there  is  the  longer  and  more 
uncertain  duration  of  the  voyage,  and  the 
necessity  of  shaping  their  course  by  the  prevail- 
ing winds. 

A  word  must  be  added  as  to  the  comparative 
merits  of  wooden  and  iron  vessels.  Briefly 
stated,  iron  ships  are  cleaner,  drier,  freer  from 
smell  of  bilge  water,  and  hence  healthier  than 
wooden  ;  but  on  the  other  hand  they  are  less 
equable  in  temperature  (hotter  in  hot  and  colder 
in  cold  latitudes),  and  less  aerated  by  natural 
ventilation  through  their  sides  than  the  latter. 
They  are  also  noisier. 

The  vessel  chosen  should  not  be  under  1,000 
tons,  and  her  age,  class  of  passengers,  the 
character,  temper,  and  standing  of  her  captain, 
BB  well  as  the  size  of  her  cabins,  should  be  care- 
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fully  ascertained.  Of  course  it  is  a  sine  qud  rion 
that  she  should  carry  a  duly  qualified  surgeon. 

The  cabin  for  the  outward  voyage  to  Australia 
should  be  on  the  port  side,  so  as  to  get  the- 
breeze  in  hot  weather,  and  vice  versd  in 
returning. 

The  cabin  outfit  should  include  a  spring 
mattress,  with  hair  (not  wool)  mattress  over,  a 
folding  easy  chair,  chest  of  drawers,  carpet, 
curtains,  and  sponge  bath  (Faber).  Clothes  of 
various  degrees  of  thickness  are  essential,  both 
for  body  and  head,  and  a  waterproof  suit  is 
necessary  for  bad  weather. 

Plenty  of  linen  must  be  taken,  as  washing  is 
difficult  on  board,  and  there  should  be  a  supply 
of  preserved  milk,  meat  or  essence  of  meat, 
fruit,  and  light  wines. 

The  indications  for  a  sea  voyage  are  hereditary 
tendency  to  phthisis,  or  the  presence  of  actual 
but  uncomplicated  disease  in  a  very  early  stage, 
in  persons  not  past  middle  life,  with  a  fan- 
digestion,  absence  of  severe  pyrexia,  and  general 
health  not  much  impaired.  Patients  with  a 
tendency  to  haemoptysis  should  not  be  sent, 
nor  should  those  of  a  desponding  disposition, 
who  would  thus  be  likely  to  suffer  by  the  long 
absence  from  home,  or  from  fears  of  their  per- 
sonal safety.  Of  course  a  tendency  to  protracted 
sea-sickness  is  a  distinct  contra-indication. 

The  invalid  should  be  careful  not  to  overtax 
his  digestion  too  much ;  he  should  take  regular 
daily  exercise  on  deck  to  the  extent  of  his 
strength,  have  some  definite  occupation  to 
beguile  the  time,  and,  if  possible,  be  accompanied 
by  a  personal  friend  (Faber). 

Choice  of  a  Climate — General  Hints. — It  is  a 
good  plan,  if  possible,  to  order  a  patient  a 
climate  with  that  mean  temperature  and  relative 
humidity  which  he  is  known  to  tolerate  well 
(Sigmund).  Tho  patient's  disposition  must  be 
considered,  and  a  lively  or  a  quiet  place  chosen 
according  to  his  temperament.  We  should  not 
send  a  poor  man  to  a  place  beyond  his  means, 
otherwise  he  has  to  grudge  himself  many  com- 
forts, and  loses  much,  if  not  all,  the  benefit  of 
the  change.  In  sending  patients  to  the  South  of 
Europe  this  rule  is  too  often  neglected. 

The  special  indications  for  the  climates  of  par- 
ticular places  can  only  be  understood  by  study- 
ing their  local  aspect.  Generally  speaking,  as 
far  as  Great  Britain  is  concerned,  the  climate  of 
the  east  coast  is  colder  and  drier  than  that  oi 
the  west  and  south  coasts.  In  Europe  the  north 
and  west  coasts  are  moister  and  cooler  than  the 
shores  of  the  Mediterranean.  As  to  season, 
mountain  and  woodland  climates  are  almost 
exclusively  indicated  in  summer  from  May  to 
September.  Certain  parts  of  the  sea-coast  are 
adapted  for  invalids  at  all  seasons  of  the  year ; 
but  as  a  rule  the  northern  coasts  of  Europe 
and  the  eastern  or  south-eastern  coasts  of  Great 
Britain  are  best  suited  for  summer,  and  the 
south,  west,  and  south-western  for  winter  resi- 
dence. The  Mediterranean  coast  is  only  to  be 
recommended  from  mid-October  to  the  middle 
or  end  of  May,  and  Egypt  should  be  quitted 
not  later  than  April.  A  word  may  be  added 
as  to  the  advantages  of  wintering  in  the  South 
of  Europe.  It  is  incontestable  that  the  in- 
valid gets  a  milder  winter,  a  longer  autumn, 
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and  an  earlier  spring.  Although  there  is  no 
place  where  some  days  of  bad  weather  do  not 
occur,  or  where  uninterrupted  calms  are  met 
with,  yet  the  number  of  rainy  days  is  fewer, 
there  is  more  sun,  little  or  no  fog,  and,  except  in 
the  neighbourhood  of  the  Pyrenees,  little  or  no 
snow  or  ice.  The  scenery  is  picturesque  and 
attractive,  and  the  invalid  is  able  to  spend  much 
time  in  the  open  air,  and  to  sit  out  of  doors  on 
many  days,  even  in  mid-winter.  The  drawbacks  to 
the  South  are  the  risk  of  chills,  owing  to  the  differ- 
ence between  sun  and  shade  temperatures, 
especially  at  first,  when  persons  are  unaccus- 
tomed to  the  climate,  and  fail  to  take  sufficient 
care ;  the  occasional  occurrence  of  high  winds, 
especially  in  spring  ;  the  more  limited  accom- 
modation, owing  to  the  expense  of  rooms  and 
living;  and  the  absence  of  many  so-called  '  home 
comforts.' 

Those  who  visit  the  South  must  remember 
that  the  curative  value  of  the  climate  consists  in 
its  allowing  much  time  to  be  spent  in  the  open  air, 
and  in  its  milder  temperature  and  drier  air, 
which  protect  the  respiratory  organs  from  fresh 
inflammatory  attacks.  A  south  room  and  warm 
clothing  of  the  texture  usually  worn  in  England 
in  autumn  are  essential,  and  a  coat  or  wrap 
should  always  be  carried  out  of  doors  in  mid- 
winter to  put  on  in  passing  from  sun  to  shade. 
The  invalid  should  strictly  avoid  the  hot  atmo- 
sphere of  gaslit  salons  at  night. 

Patients  with  acute  diseases  of  the  respiratory 
organs  should  not  beieent  to  the  South ;  and  high 
fever,  excessive  weakness,  or  the  necessity  of 
remaining  in  bed,  are  also  contra-indications, 
owing  to  the  fatigue  and  risks  of  the  journey 
and  the  need  of  home  comforts.  Cases  of  mental 
disease  with  excitement,  where  rest  and  protec- 
tion of  the  mind  and  body  is  of  primary  im- 
portance, should  not  be  sent. 

In  the  convalescence  from  acute  diseases 
occurring  in  autumn,  where  a  cold  northern 
winter  would  prevent  open-air  exercise,  and 
probably  set  up  fresh  exacerbations,  southern 
winter  climates  are  of  great  value. 

In  ordering  change  of  climate  the  accommo- 
dation, food  and  water  supply,  soil  and  drainage 
of  the  locality  chosen  should  be  carefully  con- 
sidered, especially  if  the  distance  is  a  long  one. 
The  best  climate  may  be  unavailable  for  the 
invalid,  owing  to  defects  in  one  or  more  of 
these  particulars. 

Lastly,  the  patient's  own  feelings  should  be 
carefully  consulted  before  he  is  sent  far  away 
from  home.  In  some  cases  all  the  benefits  of 
climate  are  counteracted  by  'home-sickness.' 
Calumnon  animum  mutant  qui  trans  mare currunt. 

Enumeration  of  Climates. — "We  shall  now 
enumerate  various  climates  and  regions  suitable 
for  the  treatment  of  cases  that  can  be  benefited. 

1.  Of  the  Nervous  System.— In  neuralgia, 
Arcachon  (for  the  calm,  sedative,  yet  tonic 
atmosphere  of  the  pinewoods),  Cannes  (the  dis- 
tricts away  from  the  sea),  Upper  Egypt  (Cairo, 
Luxor,  Helwan),  Hastings,  Hyeres,  the  Enga- 
dine,  the  Bernese  Oberland,  Pau,  Pisa,  Eome, 
the  Salzkammergut  (Ischl,  Berchtesgadcn). 
Some  of  the  above  climates  will  also  be  found 
suitable  to  cases  of  hemicrania  and  sciatica. 

In  hysteria,  hypochondriasis,  spinal  irritation, 
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and  in  some  casts  of  protracted  chorea,  Brighton 
Cannes,  Ischl,  Malta,  Mentone,  Montpelliir, 
Morocco  (Tangiers),  Nice,  Naples,  the  Bernese 
Oberland  (Grindulwald,  Miirren),  Palermo,  Pan 
Seville,  Spezia,  and  Valencia;  the  effect  pro- 
duced being  chiefly  due  to  diversion  of  the  atten- 
tion by  the  change  of  scene,  although  the  bracing 
influence  exerted  on  the  system  at  large  must  be 
taken  into  account. 

In  chronic  softening  of  the  brain  and  spinal 
cord,  in  paralysis  of  cerebral  origin,  and  in  some 
cases  of  locomotor  ataxy  the  South  of  Prance 
may  be  advantageously  ordered  in  winter,  and 
Alpine  climates  of  moderate  height  in  summer. 
As  a  rule  hot  climates,  or  those  where  the  sun 
has  considerable  power,  are  contra-indicated 
where  there  is  a  tendency  to  apoplexy  or 
hyperemia  of  the  brain. 

Temperate  and  bracing  climates  are,  as  a  rule, 
to  be  recommended  in  nervous  diseases,  to  restore 
the  general  tone  of  the  system. 

The  immediate  neighbourhood  of  the  sea  not 
unfrequently  causes  nervous  excitement,  Den-- 
ralgia,  and  sleeplessness. 

2.  Of  the  Respiratory  and  Circulatory 
Systems. — In  chronic  bronchitis,  emphysema, 
bronchial  and  spasmodic  asthma,  as  well  as  in 
chronic  pharyngeal  and  laryngeal  catarrh  and 
laryngeal  ulceration  the  following  climates  may 
be  recommended :— Algiers,  Australia,  the  Azores, 
Bordighera,  Bournemouth,  the  Canaries,the  Cape 
of  Good  Hope  (?),  Upper  Egypt,  Glengarriff, 
Hastings,  Hyeres,  Lisbon.  Madeira,  Malaga, 
Malta  (?),  Mentone,  Naples  (?),  Nfrvi,  Nice, 
Palermo,  Pau,  Pisa,  Queenstown,  Rome,  San 
Remo,  Torquay,  and  Ventnor. 

Change  of  climate  is  of  great  value  in  con- 
valescence from  the  acute,  and  as  a  prophylactic 
and  curative  measure  in  the  chronic  forms  of 
bronchitis  ;  but  we  must  remember  that  where 
there  is  copious  expectoration  a  dry  climate  is 
indicated,  while  in  the  irritative  forms  with 
scanty  sputa  {bronchitis  sicca)  a  moderately 
moist  mild  climate  is  generally  suitable.  In 
emphysema  we  should  choose  a  mild  and  not  too 
dry  climate,  if  possible  in  the  neighbourhood  of 
pine-woods,  such  as  Arcachon,  on  the  west  coast 
of  France.  In  spasmodic  asthma  the  choice  of 
climate  must  be  partly  a  matter  of  personal 
experience. 

In  the  early  active,  and  in  the  quiescent  forms 
of  the  later  stages  of  phthisis,  as  well  as  in 
chronic  pleurisy,  and  in  convalescence  from 
pneumonia,  the  following  (chiefly  winter)  health 
resorts  and  climates  have  been  favourably  spoken 
of : — Algiers  (?),  Australia,  Bordighera,  Bourne 
mouth,  Cannes,  Davos,  Upper  Egypt,  Upper  En- 
gadine  (in  summer),  South  of  France,  Hastings, 
Hyeres,  Queenstown,  Ischl  (in  summer),  Madeira, 
Malaga,  Mentone,  Natal  (?),  Nervi,  Nice  (?),  the 
Oberland  (in  summer),  Palermo,  Pau,  Pisa,  San 
Remo,  Sicily,  Spezia,  Torquay,  Glengarriff.  and 
the  Undercliff  (Isle  of  Wight). 

In  chronic  endocarditis,  pericarditis,  and  in 
heartrdisease  generally,  a  rather  bracing  climate, 
without  extremes  and  of  the  character  suited  to 
chronic  bronchitis,  is  usually  indicated.  Here 
both  the  tonic  effects  of  climatic  change  and  the 
prevention  of  pulmonary  complications  and  fresh 
rheumatic  attacks  must  be  taken  into  account. 
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Mountain  resorts  of  moderate  height,  -well  pro- 
tected from  sudden  changes  of  temperature,  may 
be  prescribed  in  summer  (von  Dusch). 

in  the  neuroses  of  the  heart,  including  (1) 
angina  pectoris,  (2)  palpitation  associated  -with 
chlorosis,  hysteria  or  hypochondriasis,  and  (3) 
exophthalmic  g6itre,  bracing  climates  _  are  in- 
dicated. In  angina  pectoris  long  journeys 
involving  great  exertion  must  be  rigorously  for- 
bidden, as  must  also  sightseeing  or  exciting 
amusements. 

3.  Of  the  Abdominal  Organs. — In  the 
various  forms  of  chronic  dyspepsia  and  intestinal 
catarrh,  in  chronic  hepatic  disease,  in  chronic 
dysentery  (after  removal  from  a  malarial  district 
or  tropical  climate),  in  diabetes,  and  in  chronic 
endometritis,  pelvic  cellulitis,  and  other  diseases 
of  the  uterus  and  its  surroundings,  the  following 
climates  may  be  selected  from : — Cannes,  The 
Engadine,  Hastings,  Hyeres,  Lisbon,  Malta, 
Mentone,  Montpellier,  Morocco,  Naples,  Nice, 
the  Nile,  the  Bernese  Oberland,  Pontresina, 
the  Pyrenees  (in  summer),  Queenstown,  the 
Salzkammergut,  Seville,  Spezia,  St.  Moritz, 
Valencia,  and  Ventnor. 

In  convalescence  from  acute  nephritis,  and  in 
all  forms  of  chronic  Bright's-disease,  but  especi- 
ally catarrhal  nephritis,  warm  dry  climates  are 
indicated.  Among  the  best  are  Upper  Egypt, 
the  Biviera,  the  Cape  of  Good  Hope  (inland), 
Bombay ;  and  in  England :  Brighton,  Folkestone, 
and  Ventnor. 

In  renal  calculus  removal  from  particular 
districts  in  -which  stone  is  known  to  be  prevalent 
may  possibly  be  of  use  in  some  cases. 

4.  Of  the  System  at  large.  —  Change  of 
climate  is  here  nearly  always  indicated : — 

(1)  In  convalescence  from  typhus  and  typhoid 
fevers,  scarlet  fever  (at  the  end  of  the  desquama- 
tive stage),  measles,  diphtheria,  and  acute  rheu- 
matism ;  also  in  the  third  stage  of  protracted 

'  hooping  cough. 

(2)  As  a  prophylactic  against  all  infectious 
diseases,  and  especially  cholera,  yellow  fever, 
hay  fever,  influenza,  and  malaria;  also  against 

r  rheumatism  and  phthisis  by  withdrawal  from 
damp  districts,  and  goitre  and  cretinism  by 
removal  from  the  ensemble  of  conditions  to  which 
the  latter  are  due. 

(3)  In  rickets,  scrofula,  chlorosis,  general 
anaemia,  and  functional  debility.  Here,  where  a 
pure  air  and  a  bracing  sunny  atmosphere  are  the 
chief  indications,  the  climates  enumerated  in  sec- 
tion 1,  page  268,  are  suitable,  as  are  also  Algiers, 
Biarritz  (in  autumn),  the  Cape  of  Good  Hope, 
Ischl,  Malaga,  Borne,  Sicily,  St.  Moritz ;  and  in 
Great  Britain  a  number  of  inland  and  seaside 
places  (Malvern,  Scarborough,  &c.)  which  we 
have  not  space  to  mention. 

Edward  I.  Sparks. 

CLINICAL  (kAIctj,  a  bed).— This  word  lite- 
rally signifies  '  of  or  belonging  to  a  bed ' ;  but  it 
has  been  particularly  applied  to  the  practical 
3tudy  and  teaching  of  disease  at  the  bedside ; 
and  has  more  rocently  been  extended  to  all  that 
relates  to  the  practical  study  of  disease  in  the 
living  subject  generally. 

CLONIC  (kX&vos,  commotion). — This  word 
is  applied  to  spasmodic  movements  which  are  of 
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short  duration,  and  alternate  with  periods  of 
relaxation.    See  Convulsions,  and  Spasm. 

CLONUS.  See  Spinal  Cokd,  Diseases  of  • 
p.  1458. 

CLOT. — A  clot,  or  coagulum,  is  the  product 
of  the  formation  of  fibrin.  The  separation  or 
formation  of  fibrin  is  attributed  to  the  union, 
under  the  influence  of  a  ferment,  of  the  fibrino- 
genetic  substance  or  fibrinogen  which  is  con- 
tained in  the  liquor  sanguinis,  the  juice  of  the 
flesh  and  most  of  the  serous  fluids,  with  the 
fibrinoplastic  substance  which  is  contained  in 
the  blood-globules,  the  lymph-corpuscles,  and 
the  cells  of  the  body  generally.  Coagulation  of 
the  blood  within  the  blood-vessels  is  described 
under  Thrombosis  ;  the  coagulation  of  extrava- 
sated  blood  under  Hemorrhage  and  Brain, 
Haemorrhage  into;  and  the  coagulation  of  inflam- 
matory exudations  under  Inflammation  and  Exu- 
dation.   See  also  Blood,  Morbid  Conditions  of. 

CLOTHING.  See  Disease,  Causes  of;  and 
Health,  Personal. 

COAGULUM  {coagulo,  I  curdle).  See  Clot. 
COAL  GAS,  Poisoning  by. — Coal  gas,  so 
largely  employed  for  illuminating  purposes,  is  a 
compound,  containing — in  addition  to  olefiant  gas 
and  analogous  hydrocarbons,  on  which  the  lumi- 
nosity principally  depends — certain  so-called 
diluents  which  burn  with  a  non-luminous  flame, 
viz.,  hydrogen,  marsh  gas,  and  carbonic  oxide 
along  with  what  are  termed  impurities,  of  which 
the  chief  are  carbonic  acid,  sulphuretted  hydro- 
gen, and  bisulphide  of  carbon.  On  these  im- 
purities the  characteristic  odour  mainly  depends. 
This  odour,  which  is  perceptible  even  to  the 
extent  of  1  in  10,000,  is  a  valuable  safeguard 
against  accidents  from  escape  of  gas. 

A  mixture  of  coal  gas  with  the  air  inhaled 
exerts  a  deleterious  effect  on  the  system,  and 
proves  fatal  when  it  reaches  a  certain  percentage. 
In  addition  to  the  danger  from  inhalation,  fatal 
accidents  frequently  occur  from  the  explosive 
nature  of  the  compound  which  is  formed  when 
the  gas  reaches  the  proportion  of  1  to  10  of  the 
atmosphere.  Much  less  than  this,  however  (a 
non-explosive  mixture,  therefore),  proves  fatal 
if  long  inhaled. 

It  is  difficult  to  determine  the  exact  propor- 
tion of  the  gas  present  in  atmospheres  in  which 
fatal  accidents  have  occurred,  but  we  derive  im- 
portant information  on  this  point  from  experi- 
ments on  animals.  Many  such  have  been  made. 
M.  Tourdes,  who  has  carefully  investigated  the 
subject,  finds  that  pure  gas  is  almost  instan- 
taneously fatal ;  £th  kills  rabbits  in  five  minutes, 
and  dogs  in  twelve  minutes ;  ^th  kills  rabbits 
in  from  ten  to  fifteen  minutes ;  ^th  still  proves 
fatal  after  a  longer  period ;  and  evident  signs  of 
distress  are  caused  in  rabbits  by  an  atmosphere 
containing  only  g^th  of  the  gas.  Dr.  Taylor 
(Edin.  Med.  Jour.,  July,  1874)  has  estimated 
the  proportion  of  gas  existing  in  a  room  in 
which  a  fatal  case  occurred  at  three  per  cent. 

Sources  of  Poisoning. — Poisoning  by  coal 
gas  is  only  known  of  as  an  accident.  Occasion- 
ally suddenly  fatal  consequences  ensue  among 
workmen  from  exposure  to  a  sudden  rush  of  un- 
diluted gas  from  gasometers  and  mains.  More 
commonly  slowly  fatal  caBes  result  from  the  gas 
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tap  in  a  bed-room  being  left  open  carelessly, 
from  accidental  extinction  of  the  light,  or  from 
leakage  of  gas-pipes  in  a  house  or  at  a  dis- 
tance; the  gas  gaining  access  to  the  house  in 
the  latter  case  through  collars,  walls,  and  more 
especially  by  means  of  drains  and  sewer -pi pes. 

Symptoms. — Gas,  even  when  in  comparatively 
small  proportion  and  just  sufficient  to  cause 
an  unpleasant  odour,  acts  deleteriously  if  long 
breathed,  and  gives  rise  to  headache  and  general 
depression  of  health. 

In  severe  and  fatal  cases  the  symptoms  which 
have  been  noted  are  headache;  nausea  or  vomit- 
ing; vertigo;  and  loss  of  consciousness,  passing 
into  deep  coma  and  muscular  prostration,  which 
resembles  the  apoplectic  state,  the  individual 
lying  insensible  and  incapable  of  being  roused, 
with  livid  features,  stertorous  breathing,  and 
froth  at  the  mouth.  Death  usually  occurs  quietly, 
in  this  state  of  coma,  but  occasionally  with  con- 
vulsions. 

The  state  of  the  pupils  does  not  seem  to  be 
constant,  though  they  are  generally  dilated 
before  death. 

In  Dr.  Taylor's  case  the  teeth  were  firmly 
clenched,  and  the  eyes  were  in  a  constant  state 
of  lateral  oscillation. 

Fatal  Period. — The  fatal  period  of  poisoning 
by  coal  gas  is  extremely  variable,  and  a  remittent 
character  of  the  symptoms  sometimes  gives  rise 
to  fallacious  hopes  of  recovery  in  cases  which 
ultimately  prove  fatal. 

Diagnosis. — The  smell  of  gas  in  the  clothes, 
breath,  and  perspiration,  which  continues  for  a 
considerable  time  after  removal  from  the  in- 
fected atmosphere,  is  the  best  indication  of  the 
cause  of  the  coma. 

Anatomical  Characters. — The  smell  of  gas 
is  often  very  marked.  M.  Tourdes  has  found, 
as  the  most  constant  appearances,  a  dark  colour 
of  the  blood,  which,  however,  coagulates ;  a  bright 
colouration  of  the  pulmonary  tissue;  froth  in  the 
air-passages;  congestion  of  the  mucous  membrane 
at  the  base  of  the  tongue  more  particularly; 
engorgement  of  the  cerebral  and  spinal  venous 
system  ;  and  rose-coloured  patches  on  the  thighs. 

Mode  of  Action. — It  is  obviously  impossible 
to  differentiate  between  the  effects  of  the  various 
constituents  of  coal-gas,  but  we  have  good  reason 
for  believing  that  the  most  active  agent  is  the 
carbonic  oxide,  which  exists  in  the  proportion  of 
from  five  per  cent.  (English  gas)  to  twenty-five 
per  cent. 

The  symptoms  in  the  main  agree  with  those 
caused  by  carbonic  oxide  (see  Carbonic  Oxide, 
Poisoning  by),  and  the  effects,  therefore,  would 
be  chiefly  due  to  the  action  of  the  carbonic  oxide 
on  haemoglobin. 

Treatment. — Instant  removal  from  the  in- 
fected atmosphere  is  the  first  thing  to  be  attended 
to.  Attempts  must  then  be  made  to  cause  oxy- 
genation of  the  blood  by  artificial  respiration  and 
excitation  of  the  respiratory  centres  by  reflex 
stimulation  of  the  face,  chest,  &c. 

Pure  oxygen  gas  may  be  administered.  As, 
however,  the  compound  which  carbonic  oxide 
makes  with  tho  blood-colouring  matter  is  a  very 
stable  one,  and  not  easily  broken  up  by  the  in- 
troduction of  atmospheric  air  or  oxygen,  it  not 
unfrequently  happens  that  these  measures  prove 
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of  no  avail.  In  such  cases  it  would  be  highly 
advisable  to  perform  venesection,  and  then  trans- 
fuse fresh  blood,  a  plan  of  treatment  which  hag 
been  found  successful  in  poisoning  by  carbonic 
oxide.  D.  Fehrier. 

COARCTATION  (coarcto,  I  straiten).— 
A  pressing  together,  narrowing,  or  stricture  of 
any  hollow  tube,  such  as  the  aorta,  intestine,  or 
urethra. 

COLD,  A. — A  popular  name  for  Catarrh.  See 
Catarrh. 

COLD,  Etiology  of.  See  Disease,  Causes  of. 

COLD,  Effects  of  Severe  or  Extreme. — 

The  general  effect  of  exposure  to  severe  or  ex- 
treme cold  is  to  lower,  even  to  extinction,  all 
vital  activity.  The  blood-vessels,  especially  the 
smaller  arteries  and  capillaries,  after  a  brief 
period  of  congestion,  become  contracted,  the 
latter  to  such  an  extent  as  no  longer  to  permit 
the  passage  of  the  red  corpuscles ;  the  normal 
condition,  composition,  and  structural  integrity 
of  the  various  tissues  are  more  or  less  impaired, 
or  altogether  destroyed ;  and  those  processes  of 
chemical  and  physiological  change  which  are 
essential  to  every  manifestation  of  life,  being 
only  possible  within  certain  very  narrow  limits 
of  temperature,  are  hindered  or  absolutely  pre- 
vented. 

Effects  and  Symptoms. — The  more  special 
effects  vary  in  degree  and  kind: — lstly,  with 
the  degree  of  cold,  the  duration  of  the  exposure, 
and  the  medium  or  manner  of  application; 
2ndly,  with  the  part,  and  extent  of  surface  ex- 
posed; and,  3rdly,  with  the  general  constitu- 
tion and  physiological  condition  of  the  sufferer. 
Moderate  cold,  acting  during  a  short  time,  or 
even  severe  cold  during  a  still  shorter  time, 
followed  by  the  glow  of  speedy  reaction,  ex- 
ercises a  tome  and  stimulating  influence.  But 
if  the  cold  is  too  severe,  or  the  exposure  too 
long,  no  glow  of  reaction  occurs,  but  a  sense  of 
depression  is  experienced,  from  which,  at  best, 
recovery  takes  place  but  slowly.  Continued  ex- 
posure to  such  degree  of  cold  as  is  yet  not 
incompatible  with  the  maintenance  of  life*  never- 
theless keeps  at  low  ebb  activity  of  nutrition  and 
function  alike.  Extreme  cold  and  long  exposure 
lead  to  congelation  and  consolidation  of  the 
various  tissues  of  the  body.  After  complete 
congelation  recovery  is  impossible.  Dry  cold  is 
much  less  readily  injurious  in  its  influence  than 
cold  associated  with  wet.  The  better  conductor 
of  heat  the  medium  is,  the  more  speedily  and 
completely  does  it  reduce  the  temperature  of  the 
part  with  which  it  is  in  contact.  Immersion  in 
water  cools  more  rapidly  than  exposure  to  air  of 
the  same  tempera turo ;  and  contact  with  wool, 
wood,  or  metal,  of  the  same  degree  of  coldness, 
excites  in  each  case  a  different  sensation,  and 
leads  to  a  different  result,  or  to  the  same  result 
with  very  different  rapidity.  Constant  renewal 
of  the  medium  in  contact  hastens  the  cooling 
effect ;  and  a  continuous  draught  of  only  mode- 
rately cold  air  may  do  more  to  chill  than  tem- 
porary exposure  to  an  intensely  cold,  but  still 
atmosphere.  If  some  external  part,  and  a 
comparatively  small  extent  of  surface  only,  be 
acted  upon,  the  effect  may  be  simply  local,  and 
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the  general  disturbance  of  the  system  scarcely 
appreciable.  But  if  the  whole  body,  or  a  con- 
siderable exteut  of  surface,  or  any  important 
internal  organs  be  acted  upon,  a  proportionately 
serious  general  effect  is  produced.  The  young 
(infants  especially)  and  the  aged  alike  ill  sustain 
exposure  to  cold,  and  are  most  liable  to  suffer, 
not  only  from  its  direct  effects,  but  also  from 
the  various  maladies  to  which  it  gives  rise.  The 
feeble,  ill-nourished,  and  broken  in  health,  especi- 
ally the  subjects  of  organic  disease,  or  of  de- 
generation due  to  habitual  intemperance,  readily 
succumb,  or  only  slowly  and  imperfectly  recover. 
Among  the  healthy  and  otherwise  vigorous,  hun- 
ger, fatigue,  sleep,  anxiety  of  mind,  fear  and 
mental  depression  of  whatever  kind,  lower — too 
often  even  to  fatal  issue — the  power  of  resistance 
to  the  deadly  influence  of  cold. 

For  local  effects  of  exposure  to  cold  see  Chil- 
blain, Frost-bite,  and  Gangrene. 

The  General  Effects  produced  by  exposure 
to  severe  or  extreme  cold  vary  somewhat  in 
different  cases.  Temporary  exposure  produces, 
first,  a  sense  of  coldness  or  chilliness,  associated 
with  paleness  and  corrugation  of  the  skin  (the 
so-called  cutis  anserina),  then  shivering  and 
tingling  sensations,  followed  by  numbness  and 
diminution  of  muscular  activity  and  power. 
Healthy  reaction  restores  more  or  less  quickly 
the  normal  condition.  Prolonged  exposure  to 
extreme  cold  gives  rise  to  a  series  of  symptoms, 
graphically  described  by  Beaupr6  somewhat  as 
follows: — .Reaction  has  a  limit,  and  a  moment 
arrives  when  the  powers  are  exhausted.  Shiver- 
ings,  puckerings,  paleness  and  coldness  of  the 
-skin,  livid  spots,  muscular  fiutterings,  are  symp- 
toms of  the  shock  given  to  the  vital  forces  ;  syn- 
cope approaches ;  the  stiff  muscles  contract 
irregularly ;  the  body  bends  and  shrinks ;  the 
limbs  are  half-bent ;  lassitude  and  languor  invite 
to  repose;  a  feeling  of  weight  and  numbness 
retards  the  steps  ;  the  knees  bend  ;  the  sufferer 
sinks  down  or  falls  ;  the  propensity  to  sleep  be- 
comes irresistible  ;  everything  grows  strange  ; 
the  senses  are  confused ;  the  mind  grows  dull,  the 
ideas  incoherent,  and  the  speech  stammering  or 
raving ;  respiration,  at  first  interrupted,  becomes 
slow ;  the  heart's  action  is  feeble,  quick,  hard, 
irregular,  and  sometimes  painful,  and  the 
pulse  progressively  smaller ;  the  pupils  dilate  ; 
the  brain  becomes  stupified;  and  finally  deep 
coma  indicates  the  approach  of  inevitable 
death. 

Other,  and  somewhat  different  effects  and 
symptoms,  attributable  to  differences  of  circum- 
stances and  condition,  have  been  from  time  to 
time  observed.  Distressing  and  almost  intoler- 
able thirst,  with  loss  of  appetite  for  food,  is  often 
experienced;  and  the  attempt  to  obtain  relief, 
by  sucking  snow  or  ice,  only  adds  to  the  suffering. 
Somnolence  is  by  no  means  so  constant  an  effect 
as  is  commonly  supposed — at  any  rate,  in  the 
earlier  stages,  and  less  extreme  cases.  On  the 
other  hand,  inability  to  sleep  has  proved  a  com- 
mon cause  of  suffering  and  consequent  loss  of 
strength.  The  manifestations  of  brain-disturb- 
ance due  to  exposure  to  cold,  varying  as  they  do 
from  dullness,  incoherence,  wandering  and  thick- 
ness of  speech  to  even  raving  delirium,  are 
especially  worthy  of  note,  inasmuch  as  they  re- 
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semble,  and  are  liable  to  be  mistaken  for,  the 
effects  of  alcoholic  intoxication. 

Death  from  the  direct  and  immediate  effects  of 
cold  is  rare  in  our  country  ;  but  it  is  estimated 
that  in  the  Russian  Empire,  on  an  average,  694 
deaths  occur  annually  from  this  cause.  The  length 
of  time  during  which  exposure  can  be  sustained 
varies  greatly  with  the  condition  of  the  indivi- 
dual and  with  surrounding  circumstances,  as 
well  as  with  the  degree  of  cold.  Under  ordinary 
circumstances,  an  hour's  exposure  to  intense  cold 
often  suffices  to  determine  a  fatal  result.  At  the 
same  time,  well-authenticated  cases  are  on  record, 
in  which  persons  buried,  for  days  even,  in  the 
snow,  have  nevertheless  survived  and  ultimately 
recovered  with  little  permanent  damage. 

Mode  of  Death. — The  immediate  cause  or 
mode  of  death  from  cold  seems  in  some  cases 
to  be  principally  shock ;  in  some,  syncope ;  in 
others,  asphyxia ;  and  in  others,  again,  coma. 
In  most  cases  it  is  probable  that  these  several 
conditions,  with  others  less  readily  specified, 
combine  to  produce  the  fatal  issue. 

Anatomical  Charactees. — The  appearances 
presented  on  post-mortem  examination  are  some- 
what differently  described  and  estimated  by 
different  observers ;  but  none  of  them  are  ab- 
solutely pathognomonic,  and  some  are  as  likely 
to  be  produced  by  exposure  of  the  body  after 
death  as  during  the  process  of  extinction  of  life. 
Among  the  more  noteworthy  are  the  following : — 
strong  cadaveric  rigidity;  paleness  or  waxy  white- 
ness of  skin,  with  patches  of  more  or  less  bright 
redness  about  the  face,  neck,  and  limbs,  especi- 
ally on  exposed  or  prominent  parts ;  a  contracted 
and  shrunken  condition  of  the  male  genital 
organs  ;  comparative  bloodlessness  of  superficial 
and  external  parts  ;  accumulation  of  blood  in 
and  about  the  thoracic  and  abdominal  viscera ; 
great  distension  of- all  the  cavities  of  the  heart, 
with  more  or  less  clotted  and  often  bright -coloured 
blood ;  the  blood  in  other  parts  also  some- 
times of  brighter  colour  than  usually  seen  on 
post-mortem  inspection ;  hypersemia  and  con- 
gestion of  the  lungs  ;  hyperaemia  of  the  brain, 
overfulness  of  the  sinuses,  and  excess  of  serous 
fluid  in  the  ventricles,  and  at  the  base,  in  some 
cases;  in  others,  comparative  bloodlessness  of  the 
surface  of  the  brain,  and  no  distension  of  the 
sinuses ;  excessive  fullness  of  the  urinary  bladder ; 
and,  lastly,  separation  of  the  cranial  bones  along 
the  coronal  and  sagittal  sutures.  The  lines  of 
reddish  or  brownish  staining  along  the  course  of 
the  superficial  blood-vessels,  relied  on  by  some 
as  pathognomonic,  are  certainly  not  so,  inasmuch 
as  they  depend  upon  exosmosis  of  the  blood 
colouring-matter  set  free  by  disruption  of  the 
corpuscles,  which  may  be  effected  by  freezing 
after  death,  as  well  as  before. 

Tbeatment. — The  treatment  of  sufferers  from 
the  effects  of  cold,  consists  in  the  restoration  of 
warmth,  and  the  rekindling  of  those  processes  by 
which  the  natural  heat  of  the  body  is  maintained. 
But  this  must  be  done  gradually,  and  with  great 
care.  As  in  the  treatment  of  a  frostbitten  part, 
so  in  the  treatment  of  the  body  generally — all 
sudden  or  rapid  elevation  of  temperature  must 
be  avoided.  The  sufferer,  divested  of  the  clothing 
previously  worn,  and  wrapped  in  blankets,  should 
be  placed  in  the  recumbent  position  in  a  room. 
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the  air  of  which  is  dry,  still,  and  cold,  but 
capable  of  being  gradually  warmed.  Geutle,  but 
continuous  friction  should  be  made  over  the 
trunk  and  limbs,  care  being  taken  that  rigid  or 
frozen  parts  bo  not  damaged  by  rough  manipula- 
tion. At  first,  ice  or  ico-cold  water  may  be  used  ; 
afterwards  dry  rubbing  with  flannel  or  with  the 
hands  is  better  •  lator  still  some  stimulating  lini- 
ment may  be  employed,  Some  recommend  im- 
morsion  of  the  body  in  a  bath  of  cold — at  first 
ice-cold — wator,  the  temperature  of  which  can  be 
gradually  raised.  This  method  would  seem  easy 
and  advantageous,  if  means  are  at  command. 
When  tho  sufferer  can  swallow,  warm,  gently 
stimulating,  drinks— as  tea,  coffee,  aromatic  in- 
fusions, beef-tea,  or  soup — maybe  given,  at  first 
without,  but  later  with  some  wine  or  spirit. 
Alcohol,  though  useless  or  injurious  if  taken  to 
fortify  against  cold,  is  useful  and  beneficial  when 
judiciously  administered  as  a  restorative  after 
exposure.  In  all  cases  of  insensibility,  and  even 
apparent  death  from  cold,  every  effort  must  be 
made  to  restore  animation ;  and  the  attempt  must 
be  persevered  in  for  a  considerable  time  before 
being  given  up  as  hopeless.  It  is  often  difficult, 
sometimes  impossible,  to  judge  whether  life  is 
absolutely  extinct  or  not.  And  while,  on  the 
one  hand,  it  is  important  that  the  temperature 
be  not  raised  too  quickly,  lest  reaction  should  be 
too  strong  or  dangerously  irregular  ;  on  the  other 
hand,  it  is  equally,  if  not  more  important,  that 
the  needful  measures  be  adopted  without  delay, 
and  carried  out  not  too  slowly,  lest  the  chance  of 
revival  should  be  lost.  In  the  less  severe  cases, 
restoration  of  warmth  may  be  comparatively 
quickly  accomplished.  The  state  of  the  bladder 
should  always  be  examined,  and  relief  afforded,  if 
needful,  by  aid  of  the  catheter.  Attention  to  the 
general  health  is  often  requisite  for  long  after 
recovery  from  the  more  immediate  effects  of 
exposure  has  taken  place.  Kest,  good  nourish- 
ment, and  tonics  are  indicated. 

Cold  as  a  Cause  of  Disease. — As  a  pre- 
disposing and  exciting  cause  of  disease,  cold 
proves,  in  this  country,  year  by  year,  more  fatal 
in  its  effects  probably  than  any  other  single 
condition  or  influence.  Any  considerable  fall 
in  the  thermometer  below  the  average  standard 
during  the  colder  months  of  the  year  is  con- 
stantly followed  by  a  corresponding  rise  in  the 
death-rate,  and  an  increase  in  still  greater  pro- 
portion in  the  amount  and  extent  of  sickness 
and  suffering.  The  Reports  of  the  Registrar- 
General  clearly  prove  this,  so  far  as  the  death- 
rate  is  concerned.  A  striking  instance  may  be 
quoted.  In  the  week  ending  December  19,  1863, 
in  the  London  district  1,291  deaths  were  regis- 
tered. Severe  frost  set  in,  and  in  the  week 
ending  January  9,  1864,  the  number  rose  to 
1,798.  The  week  following,  ending  January  16, 
no  fewer  than  2,427  deaths  were  registered.  This 
enormous  increase  could  be  attributed  to  no  other 
cause  than  the  effects  of  the  severe  cold  which 
prevailed.  The  Registrar-General  also  shows 
,  that  after  the  age  of  from  twenty  to  forty  the 
mortality  from  cold  increases  in  something  like 
a  definite  ratio  with  increasing  years. 

General  depression  of  the  vital  powers,  con- 
gestion and  functional  derangement  of  various 
internal  organs — the  lungs,  liver,  and  kidneys — 
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catarrhal  and  other  forms  of  inflammation  of  the 
mucous  membranes,  especially  of  the  respiratory 
tract,  but  also  of  the  intestinal  canal  and  bladder, 
paralysis  from  central  or  peripheral  lesion,  to- 
gether with  rheumatism,  chilblain,  frost-bite,  and 
gangrene,  constitute  the  list  of  maladies  most 
commonly  caused  and  fostered  by  exposure  to  the 
influence  of  cold.  Abthuu  E.  Durham. 

COLD,  Therapeutics  of. — The  therapeutic 
uses  of  cold  are  various  and  extensive.  Cold 
may  be  applied  as  moist  cold,  by  means  of  wet 
compresses  and  cold  lotions  or  baths  ;  and  it  may 
also  be  used  as  dry  cold  in  the  form  of  ice  en- 
closed in  a  receptacle  of  metal  or  india-rubber. 
Each  of  these  methods  has  its  special  advantages 
and  adaptations.  Furthermore,  cold  may  be 
made  use  of  by  the  mouth,  and  by  injection  into 
the  mucous  canals  of  the  body. 

General  Principles. — The  general  effect  of 
cold,  however  applied,  i3  to  lower  temperature, 
to  diminish  sensibility  and  fluidity,  to  contract 
the  tissues  and  vessels,  and  so  to  reduce  the 
volume  of  parts.  The  cold  bath  and  cold  spong- 
ing alike  have  the  effect  of  lowering  the  tem- 
perature of  the  body.  The  fall  of  temperature 
sometimes  is  but  transient,  reaction  setting  in  and 
heat  of  surface  returning  when  the  body  is  with- 
drawn from  the  cooling  medium.  At  other  times 
the  temperature  continues  to  fall  after  the  indi- 
vidual is  removed  from  the  bath.  If  the  action 
of  the  cold  bath  be  prolonged,  then  a  thermometer, 
introduced  within  the  rectum,  shows  a  great  de- 
pression of  temperature,  and  much  pain  is  ex- 
perienced, similar  to  the  severe  pain  which  is 
felt  in  the  hand  and  arm  when  the  former  is 
held  for  some  time  in  water  at  a  temperature  of 
41°  Fahr.,  and  which  soon  compels  the  with- 
drawal of  the  hand  from  the  vessel.  Cold  batli6 
and  their  uses  are  treated  of  in  another  article, 
but  attention  may  here  be  drawn  to  the  practice 
of  cold  sponging  overthe  surface  as  an  efficacious 
means  of  lowering  preternatural  heat  and  reliev- 
ing acridity  and  dryness  of  the  skin  during  fever. 
Reduction  of  hyperpyrexia  by  means  of  cold  is 
now  a  well-established  therapeutic  method.  See 
Temperature  ;  and  Special  Diseases. 

Methods  of  Application-  and  Uses. — 
1.  Cold  Affusion  and  Wet  Packing.—  In 
the  practice  of  cold  affusion,  introduced  by 
Dr.  Currie,  in  1797,  the  patient  is  unclothed, 
seated  in  a  tub,  and  four  or  five  gallons  of 
cold  water  thrown  over  him.  Thus,  Dr.  Currie 
said,  a  commencing  fever  might  be  '  extinguished.' 
In  cases  where  the  skin  was  burning  hot  and  dry, 
it  was  observed  thatafter  the  cold  affusion,  temper- 
ature fell,  perspiration  broke  out,  and  the  patient 
usually  dropped  into  a  refreshing  sleep.  If  the 
body-heat  did  not  exceed  98  5°  Fahr.,  or  if  the 
patient  was  damp  and  chilly,  with  or  without 
delirium,  the  cold  affusion  was  regarded  as  danger- 
ous and  by  all  means  to  be  avoided.  In  fevers  com- 
plicated with  any  visceral  inflammation,  the  cold 
affusion  is  prejudicial.  Drs.  Strauss  and  Hirtz 
speak  most  highly  of  the  marvellous  effect  of 
cold  affusion  in  cases  of  collapse  during  fever. 
This  kind  of  collapse  appears  due  to  a  paralysis 
of  the  nervous  centres  :  the  heart's  action  fails, 
as  does  also  tho  respiration ;  but  while  the  sur- 
face of  the  body  is  cold, the  temperature,  takeD  in 
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the  rectum,  still  remains  abnormally  high.  The 
affusion  is  applied  by  pouring  a  pitcherful  of 
•water,  at  a  temperature  of,  or  a  little  above 
10°  C.  (50°  Fahr.),  over  the  patient  seated  on  a 
waterproof  cloth.  The  patient,  plunged  in  stu- 
por, is  suddenly  roused  by  the  shock  ;  he  draws 
a  long  breath,  the  respiration  becomes  fuller'; 
the  cardiac  ataxy  ceases,  and  the  pulse,  which, 
traced  by  the  sphygmograph  during  the  collapse, 
presented  a  scarcely  broken  horizontal  line,  now 
regains  its  normal  line  of  ascension ;  heat  of  sur- 
face returns,  and  the  temperature  in  the  rectum 
falls.  The  action  of  the  cold  affusion,  as  thus 
applied,  is  to  excite  immediate  and  energetic 
reflex  action. 

In  many  nervous  affections,  such  as  chorea 
and  hysteria,  cold  douches,  shower  baths,  and 
affusions  are  valuable  as  restorative  and  cura- 
tive agents.  In  the  convulsions  of  robust  chil- 
dren, a  stream  of  cold  water  directed  over  the  head 
from  a  height  of  two  or  three  feet  often  has  a 
speedily  beneficial  effect.  Cold  affusion  has  been 
tried  in  tetanus,  but  it  has  in  some  instances 
killed  the  patient  (Elliotson). 

Other  cases  in  which  cold  affusions  are  of 
service  are  those  where  respiration  fails,  and  it  is 
necessary  to  appeal  powerfully  to  the  reflex  ex- 
citability of  the  nervous  centres.  To  resuscitate 
those  who  are  in  danger  of  death  from  a  narcotic 
such  as  chloroform  or  opium,  slapping  the  patient 
severely  with  a  cold  wet  towel  is  an  efficient  me- 
thod. In  sun-stroke  cold  affusion  over  the  head 
and  neck  may  be  resorted  to,  provided  the  skin 
be  not  cold  and  clammy  and  the  patient  in  a 
very  syncopal  state.  In  conditions  of  nervous 
spasm,  of  the  larynx  for  example,  cold  douches 
over  the  neck  may  prove  useful.  Cold  affusion 
to  the  feet  was  much  commended  by  Cullen  as  a 
means  of  promoting  action  of  the  bowels  in  cases 
of  obstinate  constipation.  Spasmodic  retention 
of  urine  has  been  relieved  by  cold  douche  over 
perineum  and  thighs  (Currie);  and  Mr.  Erichsen 
mentions  the  case  of  an  old  man  who  found  his 
power  of  micturition  increased  by  sitting  on  the 
cold  marble  top  of  his  commode. 

In  cases  of  extreme  debility,  with  damp,  cool 
skin,  low  muttering  delirium,  and  very  feeble 
pulse,  cold  affusions  are  dangerous. 

In  some  cases  of  fever,  where  for  any  cause 
a  cold  bath  is  objectionable,  the  patient  may 
be  wrapped  in  a  wet  sheet  and  then  covered 
with  a  few  blankets.  The  sheet  as  it  becomes 
heated  may  be  changed  for  one  fresh  and  cold, 
or  very  cold  water  may  be  squeezed  from  a 
sponge  over  the  sheet  as  the  patient  lies  rolled 
up  in  it  on  a  waterproof  cloth.  In  scarlet  fever  of 
malignant  tjpe,  where  the  rash  does  not  readily 
appear,  this  form  of  cooling  pack  has  been  found 
most  valuable.  Drs.  Hillier  and  Gee  have  both 
added  their  testimony  to  its  utility.  In  Dr.  Gee's 
cases  the  patient  remained  packed  in  the  wet 
sheet  for  one  hour  and  was  then  removed  to  bed. 
The  cases  best  suited  for  treatment  by  the  wet  pack 
are  those  where  the  skin  is  very  dry  and  hot,  and 
the  patient  exceedingly  restless  and.  delirious. 

2.  Cold  Compresses,  Irrigations,  Lotions, 
and  Injections. — Cold  may  be  continuously  ap- 
plied with  a  view  to  abating  undue  heat  of  apart 
of  the  body.  Thus  iced-water  rags  or  compresses 
may  be  placed  over  an  inflamed  throat,  or  on 
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the  head  in  inflammation  of  the  brain.  In  acute 
pneumonia  Niemeyer  has  commended  strongly  the 
use  of  cloths  dipped  in  cold  water,  well  wrung, 
and  then  applied  so  as  to  cover  the  chest  and  es- 
pecially the  affected  side.  These  compresses  are 
repeated  every  five  minutes.  Pain  and  dyspncea 
are  much  relieved ;  sometimes  the  temperature 
falls  an  entire  degree  ;  and  if  the  cold  appliances 
do  not  arrest  the  actual  attack  of  pneumonia, 
they  shorten  its  duration  and  promote  speedy  con- 
valescence. The  necessity  of  so  often  having 
to  change  the  compress,  and  thus  disturb  the 
patient,  is  a  great  objection  to  this  mode  of  apply- 
ing cold. 

A  powerful  sedative  and  antiphlogistic  effect 
of  cold  can  be  obtained  by  irrigation ;  i.e.  allow- 
ing cold  water  to  fall  drop  by  drop  on  a  cloth, 
so  as  to  keep  it  continually  wet  with  fresh 
supplies  of  water.  This  may  be  done  by  sus- 
pending over  the  part  to  be  irrigated  a  bottle 
of  water,  in  which  a  few  pieces  of  ice  may  be 
put ;  one  end  of  a  skein  of  cotton,  well  wetted,  is 
then  allowed  to  hang  in  the  water,  while  the 
other  end  is  brought  over  the  side  of  the  bottle. 
This,  acting  as  a  syphon,  causes  a  continual  drop- 
ping upon  the  part  to  be  irrigated.  In  injuries 
of  joints,  where  it  is  of  much  consequence  to 
check  inflammation,  this  process,  which  abstracts 
heat  gradually,  and  without  disturbance  of  the 
part,  is  most  valuable.  Irrigation  of  the  shaven 
scalp  in  cases  of  meningitis  is  a  very  powerful, 
cooling,  and  sedative  appliance,  requiring  care 
and  watchfulness.  A  cap  of  india-rubber  over 
the  head  and  back  of  neck,  so  arranged  that  a 
current  of  cooled  water  may  flow  continuously 
through  it,  will  act  as  a  general  reducer  of  tem- 
perature. Where  pounded  ice  is  applied  to  the 
head  in  a  bladder,  this  should  be  suspended  by 
a  string  from  the  bedstead,  so  that  the  head  of  the 
patient  may  not  have  to  sustain  the  weight  of  the 
bag  and  its  contents.  Five  ounces  of  sal  ammoniac 
and  five  ounces  of  nitre  in  a  pint  of  water  will 
form  a  frigorific  mixture,  which  can  be  applied 
in  a  bladder  when  ice  is  not  at  hand.  The  ice- 
bag,  and  cold  water  compresses  renewed  every 
three  minutes,  have  been  used  as  an  appliance  to 
strangulated  hernia,  and  to  prolapsed  rectum, 
to  reduce  the  volume  of  the  part  and  so  facili- 
tate reduction.  Care  must  be  taken  that  the 
cold  application  be  not  continued  so  long  as  to 
cause  gangrene.  Cold  wet  compresses  should 
not  be  applied  over  dry  bandages,  with  which 
wounded  or  broken  parts  are  secured.  Several 
cases  are  recorded  where  a  hand  or  arm  has 
become  gangrenous,  in  consequence  of  having 
been  bound  up  with  dry  bandages,  and  then 
treated  with  cold  water  compresses.  The  dry 
bandages,  as  they  become  wet,  contract  tightly 
on  the  limb,  thus  stopping  circulation  and 
causing  gangrene. 

A  mixture  made  of  spirit  of  wine  and  water, 
or  of  eau  de  cologne  with  water,  is  a  simple 
form  of  cooling  lotion.  The  spirit  evaporates 
and  so  carries  off  heat  from  the  surface.  1  oz. 
of  rectified  spirit  to  1 5  of  water  makes  a  good 
spirit  lotion,  and  the  addition  of  4  drachms 
of  nitrate  of  potash,  or  chloride  of  ammonium, 
will  add  to  its  cooling  and  sedative  effect.  4 
drachms  of  the  chloride  of  ammonium  with  half 
an  ounce  of  diluted  acetic  acid,  and  the  same 
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quantity  of  roetified  spirit  in  15  ozs.  of  camphor 
water,  is  another  form  for  a  very  serviceable 
lotion.  Those  lotions,  applied  by  means  of  a 
piece  of  soft  rag  or  lint  over  the  skin,  act  as 
refrigerants,  cooling  the  head  when  it  is  hot 
or  painful ;  reducing  heat  and  arterial  excite- 
ment in  tumours  or  contusions;  and  tending  in 
the  latter  to  promote  tho  absorption  of  effused 
blood.  Cold  water,  and  cold  lotions  of  vinegar 
and  water,  are  familiar  moans  for  trying  to  stop 
haemorrhage. 

In  cases  of  severe  uterine  haemorrhage,  injec- 
tions of  ice-cold  water  into  the  vagina,  or  into 
the  rectum,  frequently  succeed  in  checking  the 
bleeding.  In  cases  of  blooding  internal  piles  an 
injection  of  cold  water,  after  tho  action  of  the 
bowels,  braces  the  parts  and  constringes  the 
bleeding  vessels. 

3.  Dry  Gold.  Uses  of  Ice. — Heat  may  be  con- 
tinuously abstracted  from  an  inflamed  part  in  a 
safe  way,  and  without  undue  risk,  by  applying  dry 
cold  by  means  of  a  waterproof  bag  of  vulcanised 
india-rubber  filled  with  ice,  snow,  or  a  freezing 
mixture  made  of  equal  parts  of  salt,  nitrate  of 
potash,  and  chloride  of  ammonium.  Moisture 
from  the  air  will  condense  on  the  exterior  of  the 
cold  bag,  but  a  piece  of  lint  interposed  will 
protect  the  skin  from  damp.  The  india-rubber 
is  a  bad  conductor,  and  too  great  abstrac- 
tion of  heat  need  not  be  feared.  The  walls  of 
an  animal  bladder  conduct  heat  much  better 
than  the  india-rubber,  and  it  is  necessary  to 
watch  carefully  over  the  application  of  ice-blad- 
ders, for  when  continuously  applied  they  have 
been  known  to  cause  severe  frost-bite  of  the 
part.  If,  when  cold  is  being  applied,  the  patient 
persists  in  complaining  of  severe  pain,  it  is  right 
carefully  to  examine  and  see  how  the  part  is 
affected  by  the  cold.  Professor  Esmarch,  in 
cases  of  fracture,  and  in  various  forms  of  trau- 
matic inflammation,  has  applied  ice  for  periods 
of  twenty  or  thirty  days  with  the  best  results. 
In  cases  of  commencing  disease  of  the  vertebrae 
this  surgeon  has  used  cold  water  placed  in  a  tin 
vessel,  so  made  as  to  adapt  itself  to  the  part  to 
be  treated.  Minor  cases  of  bruise  with  inflam- 
mation may  be  treated  by  cold  employed  in  the 
form  of  a  common  bottle  filled  with  cold  water 
and  kept  pressed  against  the  part.  After  opera- 
tions upon  the  eye,  the  extraction  cf  cataract  for 
example,  a  small  ice-bag  is  very  useful  in  reliev- 
ing pain  and  keeping  down  inflammation. 

Ice-bags  placed  along  the  course  of  the  spine 
have  been  found  effectual  remedies  in  many  forms 
of  nervous  disorder.  In  cases  of  epilepsy,  where 
the  circulation  is  sluggish,  the  hands  and  feet 
being  always  clammy  and  cold,  an  india-rubber 
bag  of  ice  applied  along  the  spine  has  been 
found  to  restore  warmth,  at  the  same  time 
relieving  headache  and  symptoms  of  incipient 
paralysis.  Cold  to  the  spine  is  asserted  by  Dr. 
Chapman  to  lessen  the  excito-motor  power  of 
the  cord.  In  tho  severe  pain  of  an  inflamed 
ovary  or  testicle  ice  in  a  bag  may  often  be 
employed  beneficially  as  an  anodyne. 

Lumps  of  ice  swallowed  are  invaluable  in 
arresting  haemorrhage  from  the  throat  and 
stomach.  In  tonsillitis  and  diphtheria  this  same 
treatment  tends  to  reduce  inflammation  and  cool 
tne  throat  of  the  pationt.  Obstinate  vomiting  can 
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often  be  checked  by  swallowing  fragments  of 
ice. 

4.  Cold  as  an  Anaesthetic. — Dr.  J ames  Arnott, 
in  1849,  brought  forward  the  use  of  a  freezing 
mixture  of  ice  and  salt  as  a  means  of  producing 
local  anaesthesia,  by  freezing  the  part  to  which 
the  mixture  was  applied,  either  in  a  bag  or  in  a 
metallic  spoon.  For  small  superficial  opera- 
tions this  method  of  anaesthesia  by  congela- 
tion answers  very  well.  The  part  becomes 
white  and  hardened  to  the  cut  of  tho  surgeon's 
knife,  there  is  very  little  haemorrhage,  and  the 
wound  made  usually  heals  well  by  primary 
adhesion. 

More  recently,  Dr.  Richardson  has  indicated 
a  very  convenient  way  of  inducing  local  anaes- 
thesia, by  the  volatilization  of  ether  in  the  form 
of  spray,  by  means  of  the  hand-ball  spray  atomi- 
zer. Ether  sprayed  on  the  bulb  of  a  thermometer, 
held  about  an  inch  from  the  jet,  brought 
down  the  mercury  to  within  10°  Fahr.  of  zero. 
When  the  jet  was  turned  on  to  the  skin,  a 
marked  degree  of  local  anaesthesia  was  produced, 
but  not  enough  for  surgical  purposes.  By 
driving  over  the  ether  under  atmospheric  pres- 
sure, instead  of  trusting  simply  to  capillary 
action — or  to  suction,  as  in  Siegle's  apparatus — 
one  may  bring  the  thermometer  within  thirty 
seconds  to  4°  below  zero.  By  the  use  of  this 
apparatus,  at  any  season  or  temperature,  the 
surgeon  can  produce  cold  even  G°  below  zero; 
and  by  directing  the  spray  upon  a  half-inch  test- 
tube  containing  water,  he  can  produce  a  column 
of  ice  in  two  minutes.  For  local  anaesthesia  by 
cold,  the  ether  spray  anwers  well.  Such  opera- 
tions as  the  removal  of  small  tumours,  opening 
abscesses,  and  inserting  sutures,  may  be  pain- 
lessly performed.        John  C.  Thobowgood. 

COLIC  {kUXov,  the  large  intestine). — Origin- 
ally colic  signified  a  painful  affection  due  to  spasm 
of  the  bowel,  but  though  still  retaining  this  ap- 
plication, it  has  now  come  to  be  further  associated 
with  other  complaints  which  are  attended  with 
severe  pain  of  a  spasmodic  character,  a  qualifying 
adjective  indicating  the  nature  and  seat  of  eact 
particular  form.  Thus  renal  colic  is  applied  to 
the  group  of  symptoms  due  to  the  passage  of 
a  stone  from  the  kidney  to  the  bladder  ;  hepatic 
colic  to  those  accompanying  the  escape  of  a  gall- 
stone.   See  Colic,  Intestinal. 

COLIC,  INTESTINAL.  —  SrNON. :  Fr. 
Colique  ;  Ger.  Die  Kolik. 

Definition. — Painful  and  irregular  contrac- 
tion of  the  muscular  fibres  of  the  intestines, 
without  fever. 

-(Etiology. — Predisposing  causes. — These  in- 
clude the  nervous  (as  hysteria,  hypochondriasis), 
lymphatic,  and  bilious  temperaments ;  sedentary 
occupations  ;  the  female  sex ;  and  the  period  of 
youth  or  adult  age.  Bkciiing  causrs. — These  may 
be  grouped  as  follows  : — 1.  Irritation  from  lodg- 
ment of  gas  due  to  fermentation  of  undigested 
food  and  decomposition  of  faeces  long  retained 
within  the  large  intestine;  from  faeces,  or  intes- 
tinal concretions,  undigested  or  partly  digested 
food,  such  as  pork,  shell-fish,  salt  meats,  unripe 
fruit  or  septic  game ;  from  cold  drinks  or  ices  •, 
from  excessive  or  morbid  secretions,  especially 
bile ;  from  gall-stones ;  or  from  worms— a  bnndleaf 
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round  worms  or  coiled  up  tape-worms.  2.  Morbid 
states  of  the  bowel,  including  obstruction  from 
intussusception,  twisting,  strangulation,  &c. ; 
ulceration  (typhoid,  tubercular,  dysenteric) ;  in- 
flammation (enteritis,  typhlitis,  &c.)  3.  Reflex 
nervous  disturbance,  due  to  anxiety,  fright,  anger, 
or  other  emotional  disorder  ;  to  disease  of  the 
ovaries  or  uterus;  to  calculus  (hepatic  or  renal); 
to  dentition  ;  or  to  exposure,  especially  of  the 
feet  and  abdomen,  to  cold.  4.  Blood-poisoning,  as 
from  lead,  copper,  gout,  rheumatism. 

Symptoms.—  The  characteristic  or  essential 
symptom  of  intestinal  colic  is  pain  in  the  abdo- 
men, without  febrile  disturbance.  It  usually  be- 
gins, and  is  most  severe,  in  the  .umbilical  region, 
then  spreads  to  other  parts,  or  to  the  whole 
abdomen,  and  is  apt  to  travel  from  one  part  to 
another.  It  is  almost  always  relieved  by  firm 
pressure  and  by  expulsion  of  flatus,  and  is  par- 
oxysmal in  character,  remitting,  or  exacerbating, 
or  completely  subsiding  at  intervals.  The  suffer- 
ing is  usually  severe,  often  agonising,  and  to 
relieve  it  the  patient  bends  forwards,  pressing  the 
abdomen  firmly  with  his  hands  or  against  some 
hard  surface,  or  rolls  about.  As  a  rule  the  ab- 
domen is  distended  by  flatus  ;  in  lead-colic  it  is, 
however,  firmly  retracted  towards  the  spine,  and 
the  movements  of  the  inflated  intestines  affected 
by  spasmodic  contraction,  producing  loud  bor- 
borygmi,  may  frequently  be  seen  and  may  be 
felt  by  the  hand  applied  to  the  abdomen.  The 
muscles  of  the  abdominal  wall  and  the  bladder 
usually  participate  in  the  internal  spasm :  the 
abdomen  becomes  rigid  or  knotted,  and  the  recti 
muscles  become  contracted  into  round  balls, 
while  frequently  the  navel  is  retracted;  mictu- 
rition is  frequent  or  suppressed  Usually  there 
is  constipation,  and  the  pain  disappears  when 
the  bowels  are  freely  relieved ;  sometimes,  how- 
ever, it  persists  for  a  time.  Constipation  stands 
in  a  twofold  relation  to  colic,  either  as  cause 
or  effect  of  the  spasm. 

The  countenance  expresses  great  suffering, 
anxiety,  and  depression,  and  the  features  may  be 
pinched.  The  surface  of  the  body  is  cold,  es- 
pecially the  feet,  and  the  pale  skin  is  covered  by 
a  cold  perspiration.  The  pulse  is  commonly  of 
normal  frequency,  or  is  infrequent  and  feeble. 

The  symptoms  vary  somewhat  'with  the  cause. 
When  due  to  irritating  ingesta  the  prominent 
symptoms  are  vomiting  and  diarrhoea,  sometimes 
ending  in  catarrhal  dysentery.  In  children  the 
legs  are  drawn  up  upon  the  abdomen,  the  bowels 
are  often  at  fust  confined,  and  the  evacuations 
greenish,  offensive,  and  very  acid,  afterwards 
becoming  loose. 

In  nervous  and  hypochondriacal  subjects,  and 
especially  females,  severe  pain  in  the  intestines, 
resembling  that  of  spasmodic  colic,  is  apt  to 
occur  (see  Enteralgia).  Flatulence  plays  a 
varying  part  in  different  cases;  it  is  often  a 
prominent  symptom,  and  the  form  of  colic 
thus  characterised  has  been  termed  Colica  flatu- 
lenta. 

Vomiting  is  generally  in  proportion  to  the 
sevoreness  of  spasm,  and  the  degree  of  intestinal 
obstruction. 

D o ration. — The  duration  of  the  attack  varies 
greatly,  from  a  few  minutes  to  several  days.  The 
spasm  usually  ceases  abruptly,  leaving  a  feeling  of 
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soreness  in  the  abdomen,  while  there  is  enjoyable 
relief  from  suffering.  Colic,  when  violent  or 
intractable,  may  terminate  in  enteritis,  in  peri- 
tonitis, and,  especially  in  children,  in  intussuscep- 
tion. 

Diagnosis. — A  pain  moving  from  place  to 
place,  relieved  by  firm  pressure  and  unattended 
by  fever,  separates  colic  from  other  affections, 
more  particularly  from  those  clue  to  inflammation, 
in  which  pain  is  always  aggravated  by  pressure. 

Distension  with  spasm  of  the  stomach  may  be 
distinguished  from  a  similar  condition  of  the 
colon,  by  the  pain  occupying  a  higher  position 
in  the  abdomen  (at  or  around  the  ensiform 
cartilage  instead  of — as  in  colic — the  umbilical 
or  hypochondriac  regions),  and  by  the  percus- 
sion note  elicited  being  deeper-toned  and  more 
prolonged  than  that  which  is  produced  by  a 
distended  colon ;  besides  in  colic  the  spasmodic 
contraction  of  the  colon,  producing  borborygmi, 
may  be  traced  by  the  hand,  or  may  be  even  seen, 
and  there  is  tenesmus. 

It  should  be  borne  in  mind  that  enteritis  or 
peritonitis  may  follow  colic,  when  the  pulse, 
previously  unaltered,  may  become  frequent, 
hard  and  small,  or  frequent  and  soft,  and  the 
seat  of  inflammation  becomes  tender. 

Prognosis. — Colic  almost  always  ends  in  re- 
covery, preceded  by  free  evacuation  from  the 
bowels.  Unfavourable  signs  are  those  arising 
from  inflammation  or  intestinal  obstruction. 

Treatment. — In  the  first  place  the  ^etiological 
indications  should  be  met.  The  irritating  contents 
of  the  bowels  should  be  dislodged  by  purgatives 
combined  with  sedatives,  such  as  calomel  (five  or 
eight  grains)  or  rhubarb  (twenty  grains)  with 
opium  (one  grain),  followed  by  repeated  doses  of 
some  saline  aperient,  such  as  magnesise  vel 
potassse  sulph.,  with  tinct.  of  henbane  or  opium, 
and  spirits  of  chloroform,  until  free  action  of 
the  bowels  is  obtained. 

A  suppository  containing  half  agraineach  of  hy- 
drochlorate  of  morphia  and  extract  of  belladonna, 
or  a  subcutaneous  injection  of  morphia,  may 
secure  immediate  relief  from  pain  before  aperients 
have  time  to  act.  Large  warm  enemata  often 
relieve  quickly.  Other  suitable  measures  are — 
the  warm  bath,  friction  with  warm  oil  or 
stimulating  liniments,  hot-water  fomentations, 
steamed  flannels,  mustard  or  turpentine  stupes, 
flannel  bags  containing  hot  chamomile  flowers 
or  heated  sand,  the  stomach- warmer  filled  with 
hot  water,  large  linseed  and  mustard  poultice. 
The  diet  should  be  liquid. 

In  the  prophylactic  treatment  the  diet  should 
be  strictly  regulated,  lodgment  of  irritating  solids 
and  gases  within  the  bowels  should  be  pre- 
vented (see  Constipation  ;  Feces,  Eetention  of ; 
and  Flatulence),  and  the  abdomen  and  feet 
should  be  kept  warm  by  a  flannel  roller  or  belt 
and  thick  woollen  stockings.     George  Oliver. 

COLLAPSE. — Definition. — Collapse  is  a 
state  of  nervous  prostration.  When  it  is  ex- 
treme, the  vital  functions  are  in  a  condition  of 
partial,  and  sometimes  nearly  complete,  abeyance. 
It  may  terminate  in  death,  or  be  followed  by 
gradual  reaction  and  complete  recovery. 

Collapse  and  shock  have  usually  been  classed 
together,  but  it  is  not  accurate  to  do  so.  It  is 
•t  2 
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true  that  the  ganglionic  centres  of  the  medulla 
oblongata  are  more  or  less  profoundly  involved 
in  both,  and  that  both  possess  many  symptoms 
in  common,  dependent  upon  the  derangement 
of  function  of  one  or  more  of  these  centres. 
Some  confusion  is  attributable  to  the  fact  that 
shock  is  a  term  applied  not  only  to  a  state  or 
morbid  condition,  but  to  the  cause  which  most 
frequently  produces  that  condition — a  violent 
impression  or  '  shock '  to  the  nervous  centres. 
See  Shock.  Collapse  arises  from  many  different 
causes,  shock  being  one,  of  which  collapse  may 
be  regarded  as  a  final  and  extreme  degree,  and 
into  which  it  ofton  imperceptibly  passes.  Col- 
lapse, on  the  other  hand,  may  occur  under  con- 
ditions whore  there  has  been  no  antecedent 
state  of  shock.  Collapse  presupposes  previous 
nervous  exhaustion,  while  shock  may  instantly 
appear  in  a  healthy  individual^ 

-32x101-00 y. — Any  severe  injury,  especially  if 
attended  by  profuse  and  sudden  haemorrhage, 
may  terminate  in  collapse,  such,  for  instance,  as 
the  rupture  of  one  of  the  abdominal  viscera,  a 
penetrating  wound  of  the  chest  or  abdomen,  or 
a  wound  of  the  heart  or  of  a  large  artery.  Ex- 
tensive burns  or  scalds  frequently  give  rise  to 
typical  collapse ;  and  severe  and  prolonged  pain 
is  capable  of  causing  it.  Rupture  of  the  heart 
or  of  an  internal  aneurism,  if  the  patient  do  not 
immediately  die,  causes  extreme  collapse.  Cer- 
tain poisons,  as  tobacco  and  arsenic,  will  also 
produce  this  condition.  It  is  the  terminal  stage 
of  some  diseases,  as,  for  instance,  of  Asiatic 
cholera;  severe  drastic  purgation  also,  or  pro- 
longed vomiting,  from  whatever  cause,  may  occa- 
sion it.  The  pernicious  malarious  fevers  and 
yellow  fever  often  end  in  collapse.  In  the  acute 
yellow  atrophy  of  the  liver  symptoms  of  severe 
nervous  disturbance,  resulting  in  a  species  of  col- 
lapse, sometimes  suddenly  supervene.  Pyaemia, 
septicaemia,  prolonged  narcosis,  frequently  ter- 
minate in  collapse. 

Sympxosis. — The  severity  of  collapse  depends 
on  the  nature  of  the  cause  and  the  physical  and 
mental  vigour  of  the  individual.  It  may  vary  from 
a  moderate  to  an  extreme  degree.    A  moderate 
amount  is  seen  in  the  course  of  fever  and  some 
other  diseases,  but  this  neither  modifies  the 
progress  of  the  malady  nor  attracts  the  notice  of 
the  patient,  causing  chiefly  peripheral  coldness. 
From  this  trifling  amount  collapse  may  pass- to 
the  most  intense  form,  where  the  patient  scarcely 
differs  in  outward  semblance  from  a  dead  body. 
A  superficial  inspection  will  fail  to  detect  the 
existence  of  the  functions  of  respiration  and  cir- 
sulation.    Vitality  may  be  said  to  have  reached 
its  minimum.  In  well-marked  collapse  from  severe 
injury  or  loss  of  blood  the  pulse  at  the  wrist  may 
be  almost  or  wholly  imperceptible,  the  heart's 
action  scarcely  audible,  very  rapid,  fluttering, 
and  irregular ;  the  surface  of  the  body,  the  face 
especially,  is  deadly  pale  and  cold,   and  the 
skin  moist  with  clammy  sweat ;  the  respiration 
is  very  feeble,  slow,  and  irregular,  accompanied 
by  sighing  or  gasping  inspirations  at  intervals  ; 
the  expression  and  character  of  the  face  are  lost; 
the  features  are  sunken  and  relaxed ;  the  eye  is 
dull,  glassy,  staring,  or  languidly  rolling  about, 
and  the  conjunctiva  perhaps  insensible  to  the 
touch ;  the  nostrils  are  dilated ;  tho  sensibility 


of  the  whole  body  is  diminished ;  and  the  mus- 
cular debility  is  extreme.  The  patient  lies  on  his 
back,  without  a  trace  of  voluntary  effort.  If  a  li  mb 
is  lifted  it  falls  back  again  as  if  dead.  Yet  the 
consciousness  and  senses  may  be  almost  un- 
impaired ;  if  roused  by  repeated  questions  the 
sufferer  will  with  visible  effort  make  a  coherent 
though,  probably,  inadequate  reply. 

If  relief  be  not  given,  the  respiration  may 
become  slower  and  slower  till  each  one  appears 
the  last,  when  a  sudden  sigh  shows  that  life  is 
still  present ;  finally,  the  pulse  and  heart's  ac- 
tion become  more  and  more  faint,  and  death 
results  from  pure  asthenia.  A  condition  closely 
resembling  traumatic  collapse  is  often  wit- 
nessed in  the  last  stage  of  cholera,  when  in 
an  extreme  degree  the  patient  almost  resembles 
a  corpse  save  for  the  convulsive  motions  induced 
from  time  to  time  by  the  painful  cramps.  The 
surface  is  pale  or  bluish,  covered  with  profuse 
sweat,  but  is  at  the  same  time  cold  to  the  touch. 
The  hands  and  extremities  are  icy  cold,  the 
tongue  is  cold,  and  so  also  is  the  breath,  which 
is  gasping  and  paroxysmal ;  no  pulse  can  be  felt 
at  the  wrist ;  the  eyes  and  features  are  sunken  ; 
the  mind  is  apathetic,  but  nevertheless  the  con- 
sciousness may  be  perfect,  and  the  patient  able 
to  respond  to  questions  with  a  strong  voice. 
Severe  purging  and  tobacco- poisoning  produce 
a  condition  extremely  like  that  described  as 
traumatic  collapse. 

Some  cases  of  malignant  fever  terminate  in 
collapse,  which  is  characterised  by  extreme 
anxiety,  pallor  or  lividity  of  the  face  and  surface, 
coldness  of  the  skin,  sweating,  and  a  small, 
frequent,  and  irregular  pulse. 

A  decrease  of  animal  heat,  especially  in  the 
external  parts,  is  characteristic  of  collapse.  The 
temperature  of  the  internal  organs  varies ;  and 
there  may  be  collapse  with  high  internal  tem- 
perature. This  occurs  in  cholera,  intense  fevers, 
and  some  forms  of  septicaemia;  or  the  converse 
may  obtain,  as  is  frequently  witnessed  in  the 
collapse  of  dissolution.  Collapse  from  loss  of 
blood  differs  from  syncope,  although  the  latter 
may  be  described  as  an  acute  and  transient  form 
of  collapse.  In  syncope  the  prominent  symptom 
is  loss  of  consciousness,  which  in  collapse  may 
be  almost  or  quite  perfect. 

For  the  pathology  and  treatment  of  col- 
lapse see  Shock.  "William  MacCormac. 

COLLAPSE,  Pulmonary. — A  condition  in 
which  the  lung  is  simply  more  or  less  devoid 
of  air.    See  Lung,  Collapse  of. 

COLLIQUATIVE  (colliqueo,  I  melt).— 
A  term  which  originated  in  the  belief  that  in  cer- 
tain conditions  the  solid  parts  melted  away,  and 
were  carried  off  as  liquid  discharges.  The  word 
is  now  generally  applied  to  the  copious  sweats 
and  diarrhoea  which  occur  in  certain  wasting 
diseases,  such  as  phthisis. 

COLLOID  (icSWa,  glue,  and  «T5or,  like). — 
A  peculiar  morbid  product  resembling  in  iU 
characters  glue  or  jelly,  and  found  associated 
with  cancer  and  other  forms  of  new-growth. 
See  Cancer  and  Degeneration. 

COLON,  Diseases  of. — The  colon  partici- 
pates to  a  varying  extent  in  the  lesions  and 


COLON,  DISEASES  OF. 

derangements  of  dysentery,  typhoid  fever,  ente- 
ritis, peritonitis,  and  other  affections.  The  special 
disorders  to  -which  it  is  most  liable  are  inti- 
mately connected  with  its  anatomical  and  phy- 
siological peculiarities.  The  colon  is  a  distensible 
membranous  tube,  of  large  capacity,  with  chiefly 
solid  contents,  which  are  propelled  slowly  on- 
wards by  the  muscular  contractions  of  the  walls. 
The  moving  force  and  the  resistance  offered  to  it 
are  often  too  finely  balanced,  so  that  whenever 
the  energy  of  the  former  is  somewhat  reduced,  an 
accumulation  of  excretory  products  is  apt  to  be 
determined.  Hence  arise  retention  of  faeces  and 
gases,  constipation  and  consecutive  evils,  such 
as  colic,  colo-enteritis,  or  ulceration  of  the  colon. 

I.  Atony. — Definition.  —  Loss  of  contrac- 
tility of  the  walls  of  the  colon,  leading  to  accu- 
mulations and  other  sequelae. 

^Etiology. — The  causes  of  torpor  or  atony 
of  the  colon  are  mainly  those  of  constipation — 
sedentariness,  indolent  and  luxurious  habits,  a 
sluggish  and  lymphatic  temperament,  old  age, 
and  general  debility  or  exhaustion,  as  after  a 
long  and  tedious  illness.  "Whenever  the  walls 
of  the  colon  are  distended  by  solid  or  gaseous 
accumulations,  the  contractile  power  is  apt  to  be 
enfeebled,  leading  to  further  retention  and  loss 
of  tone. 

Atony  of  the  colon  is  an  essential  element  in 
the  pathogeny  of  constipation  not  depending  on 
mechanical  obstruction.  Tympanitic  distension 
of  the  colon  from  paralysis  of  the  sympathetic 
nerve  occurs  in  peritonitis  and  in  fevers,  e.g. 
typhus  fever. 

Symptoms. — Torpor  of  the  colon  may  be  indi- 
cated only  by  constipation.  There  are  usually 
the  ordinary  signs  of  retention  of  flatus  or  faeces. 
In  hysteria,  and  in  inflammation  of  the  bowels 
or  peritoneum,  flatus  is  apt  to  accumulate  rapidly, 
and  to  produce  great  distension  of  the  colon. 
Faeces  may  collect  and  form  large  tumours  in 
any  part  of  the  large  intestines,  but  especially 
in  the  caecum  and  sigmoid  flexure. 

Faecal  and  gaseous  accumulations  in  the  colon 
resulting  from  atony  may  produce  the  follow- 
ing effects,  directly  or  remotely  connected  with 
them : — 

(a.)  Local, — 1,  Colic.  2,  Inflammation  of  the 
walls  of  the  colon,  or  of  the  mucous  and  sub- 
mucous coats,  and  ulceration.  3,  Disturbances 
from  pressure:  thus  flatulent  distension,  and  large 
faecal  accumulation  encroaching  on  the  cavity 
of  the  thorax  and  impeding  the  descent  of  the 
diaphragm,  may  cause  dyspnoea  or  short  and  rapid 
respiration,  palpitation  and  irregular  action  of 
the  heart,  with  remote  effects  arising  from  a  dis- 
turbed circulation  in  the  brain,  such  as  giddiness 
and  headache;  a  distended  caecum  or  sigmoid 
flexure  pressing  on  veins  and  nerves  may  induce 
oedema,  numbness,  and  cramps  of  the  right  or 
left  lower  extremity.  4,  Eetarded  digestion,  de- 
rangement of  the  stomach  and  liver,  and  intes- 
tinal obstruction. 

{b.)  General. — The  absorption  of  excremen- 
titious  matter  is  said  to  lead  to  wide-spread 
general  effects,  such  as  a  sallow,  earthy,  or  dirty 
complexion,  lassitude,  debility,  offensive  breath, 
loaded  urine,  &c. 

Treatment. — Atony  of  the  colon  is  usually  a 
chronic  disorder  demanding  prolonged  treatment. 
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The  hygienic  and  dietetic  rules  laid  down  in  the 
article  Constipation  require  in  most  cases  to  be 
supplemented  by  medicines.  The  most  satisfac- 
tory results  follow  a  course  of  tonics,  combined 
with  aperients,  such  as  iron,  quinine,  strychnia, 
belladonna,  with  aloes,  colocynth,  or  rhubarb. 

The  purgative  should  be  adjusted  to  each 
case,  so  as  to  secure  no  more  and  no  less  than  a 
regular  and  efficient  evacuation  ;  and  while  the 
loaded  colon  continues  to  be  thus  relieved,  the 
dose  should  be  very  gradually  reduced. 

This  tonic-aperient  course  may  be  greatly 
aided  by  local  stimulation  of  the  colon,  as  by  fric- 
tion, kneading,  electricity,  cold-water  compresses, 
or  douches.  The  abdomen  should  be  supported 
by  a  belt  or  roller.  Bretonneau  and  Trousseau 
strongly  advised  a  course  of  belladonna,  giving 
gr.  £  of  the  extract  or  of  the  powdered  leaf  as  a 
pill  in  the  early  morning, — the  stomach  being 
empty, — then  two  such  pills  if  in  four  or  five  days 
the  bowels  do  not  respond,  and  increasing  the 
dose,  but  not  beyond  that  contained  in  four  or 
five  pills,  in  twenty-four  hours.  A  teaspoonful 
of  castor  oil  may  be  given  twice  a  week  to  aid 
this  course  of  treatment.  Flatulent  distension 
of  the  colon  in  the  elderly  and  in  females  at  the 
climacteric  period  is  often  greatly  relieved  by 
the  prolonged  use  of  a  pill  containing  compound 
assafcetida  pill  and  nux  vomica  after  meals.  Elec- 
tricity is  sometimes  used  with  benefit. 

Tympanitic  distension  of  the  colon  in  perito- 
nitis and  in  fevers  is  best  treated  by  free  doses 
of  opium. 

II.  Inflammation. — Synon.  :  Colitis,  colonitis, 
colo-enteritis;  Fr.  colite;  Ger.  Entsundung  des 
Schleimhautes  des  Kolons. 

An  inflammation  with  ulceration  of  the  mucous 
membrane  and  submucous  connective  tissue  of  the 
colon,  producing  lesions  undistinguishable  from 
those  of  dysentery,  has  been  pointed  out  by 
Copland  and  Parkes.  Colitis  is  said  to  be  a  non- 
specific local  affection,  commencing  in  the  sub- 
mucous tissue,  and  subsequently  attacking  the 
mucous  membrane  with  its  glandular  structures — 
the  primary  seat  of  dysenteric  inflammation.  As 
in  dysentery  the  inflammation  induces  gangre- 
nous destruction  and  ulceration  of  the  mucous 
membrane  and  underlying  cellular  tissue. 

A  catarrhal  form  of  colitis  is  apt  to  occur  in 
measles.  '  It  often  happens  that  the  morbillous 
catarrh  of  the  intestines  exhausts  itself  by 
attacking  the  large  intestine,  producing  that 
special  form  of  colitis  characterised  by  tenesmus 
and  glairy  bloody  stools.'  1  Inflammatory  diar- 
rhoea, particularly  in  children,  often  terminates 
similarly. 

Colitis  arising  from  retained  excreta  may  in- 
volve the  entire  wall  of  a  circumscribed  portion 
of  the  colon,  commonly  the  ascending  colon  and 
sigmoid  flexure,  or  may  be  confined  to  the  mucous 
and  submucous  tissues.  In  inflammation  of  the 
caecum  (typhlitis)  the  walls  of  the  ascending 
colon  are  more  or  less  implicated.  In  faecal 
retention  the  mucous  follicles  of  the  colon  may 
become  obstructed,  and  the  distension  resulting 
therefrom  may  lead  to  inflammation  and  ulcera- 
tion. Irritation  of  the  mucous  lining  of  the 
colon  from  the  lodgment  of  faeces  may  extend 
to  the  lymphatic  vessels  and  glands.  The  glan- 
1  Trousseau,  Clinique  Mtiicale. 


!i78          COLON,  DISEASES  OF. 

Julnr  enlargement  cannot,  however,  usually  be 
recognised  during  life.  While  the  symptoms  of 
tabes  mesenterial  may  be  traced  to  enlargement 
and  obstruction  of  the  mesenteric  glands,  set  up 
by  irritation  of  the  intestinal  tract,  it  is  doubtful 
whether  such  rosults  can  follow  a  similar  cause 
limited  to  tho  colon  only. 

Treatment. — The  treatment  of  colitis  consists 
in  the  local  application  of  fomentations,  poultices, 
opium  enemata,  or  morphia  suppositories  ;  and  in 
the  use  of  gentle  laxatives,  such  as  castor  oil, 
combined  with  sedatives,  such  as  opium  or  hen- 
bane. The  catarrhal  form  generally  terminates 
in  spontaneous  rocovory.  Trousseau  advises  the 
use  of  albuminous  injections,  or  of  injections  con- 
taining about  half  an  ounce  of  water  and  nitrate 
of  silver— from  £  to  1£  grains, — or  sulphate  of 
copper  or  sulphate  of  zinc — from  3£  to  4£  grains. 

III.  Displacements. — The  parts  of  the  colon 
most  liable  to  displacement  are  the  transverse 
colon  and  sigmoid  flexure — the  former  may  de- 
scend as  low  as  the  pubes,  and  the  latter  may 
occupy  any  position  between  the  left  iliac  region 
and  the  right  side  of  the  abdomen.  Usually 
the  meso-colon  is  elongated;  there  is  adhesion 
between  the  displaced  part  and  the  new  site; 
and,  the  longitudinal  bands  being  elongated,  the 
loculi  are  obliterated.  Displacements  are  most 
apt  to  occur  in  those  who  have  long  suffered 
from  constipation,  retention  of  fseees,  chronic 
dysentery,  hernia,  or  from  encysted  or  other 
tumours.  They  may  lead  to  complete  obstruc- 
tion, and  cannot  usually  be  recognised  with  cer- 
tainty during  life. 

IV.  Diverticula. — A  loculus  of  the  colon  from 
repeated  accumulation  may  become  so  distended 
as  to  form  a  lateral  appendix.  Such  a  diverti- 
culum when  loaded  with  feeces  may  be  felt 
through  the  abdominal  wall  as  a  distinct  tumour, 
which  may  collapse  when  pressed  between  the 
fingers.  George  Oliver. 

COLOUR-BLINDNESS.  —  A  defect  of 
vision,  the  subject  of  which  is  unable  to  distin- 
guish certain  colours.    See  Vision,  Disorders  of. 

COMA  (K&i/ua,  deep  sleep). — A  condition  of 
profound  insensibility.  See  Consciousness,  Dis- 
orders of. 

COMA-VIGIL  {Kw/jLa,  insensibility,  and 
vigil,  wakeful). 

Definition. — A  symptom,  or  set  of  symptoms, 
where  continuous  sleeplessness  is  associated  with 
partial  unconsciousness. 

Coma-vigil  occurs  towards  the  end  of  diseases 
in  which  the  nervous  system  is  involved  either 
directly  or  indirectly,  especially  where  sleep- 
lessness has  been  a  symptom  in  the  earlier  part 
of  the  disease.  Thus  it  frequently  appears  towards 
the  end  of  an  attack  of  typhus  or  of  delirium  tre- 
mens, when  these  are  about  to  terminate  fatally. 

Symptoms.— The  patient  lies  quiet  with  his 
eyes  half-closed,  inattentive  to  everything  around, 
but  not  absolutely  unconscious.  If  the  eyelids 
are  touched,  they  are  closed,  and  perhaps  tho 
head  is  slowly  turned  away.  The  eyes  have  a 
dull,  half-glazed  look,  and  slowly  follow  any 
moving  object  near  them.  The  pupils  are 
neither  mueh  dilated  nor  contracted  and  they 
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move  under  the  influence  of  light,  but  very  slug- 
gishly. The  mouth  is  generally  somewhat  open 
and  dry,  as  are  also  the  lips.  The  power  of 
swallowing  is  much  impaired  ;  if  a  small  quan- 
tity of  fluid  be  put  into  the  mouth,  an  effort  is 
made  after  a  short  time  to  swallow  it,  and  this 
effort  is  for  a  time  successful ;  but  after  the 
symptoms  have  been  present  for  some  time,  the 
effort  is  so  feeble  that  no  result  follows.  Tho 
patient  lies  mostly  on  the  back ;  if  turned  on 
the  side,  he  either  remains  as  placed,  or  often 
slowly  turns  to  the  former  position  on  the  back. 
The  limbs  are  occasionally  moved  a  little,  and  if 
the  hand  or  arm  be  raised,  a  slight  resistance  is 
offered.  If  the  bladder  or  the  rectum  be  emptied, 
there  is  slight  consciousness  of  the  act,  as  if  a 
feeling  of  discomfort  preceded  it.  The  pulse  is 
quick  and  weak.  The  respiration  is  weak,  but 
otherwise  normal.  The  symptoms  continue 
unbroken  throughout,  nothing  like  natural  sleep 
occurring. 

Diagnosis. — Coma-vigil  is  distinguished  from 
coma  by  the  presence  of  a  certain  amount  of 
consciousness,  by  the  quick  pulse,  and  by  the 
absence  of  stertorous  breathing.  It  is  distin- 
guished from  concussion  of  the  brain  by  the  pupil 
not  being  contracted,  by  the  history  of  the  case, 
and  by  the  absence  of  coldness  of  the  skin,  and 
of  any  sign  of  shock. 

Prognosis. — The  prognosis  is  unfavourable  ; 
coma-vigil  is  almost  invariably  a  fatal  symptom. 
It  may  last  from  a  few  hours  to  three  or  four 
days  ;  from  twenty-four  to  forty  eight  hours 
being  the  most  common  duration.  It  may  deepen 
into  actual  coma ;  but  more  usually  the  symp- 
toms change  but  little,  save  that  the  pulse  be- 
comes quicker  and  weaker,  and  the  respiration 
more  feeble,  and  death  by  asthenia  then  results. 

Pathology. — As  being  little  but  a  symptom, 
coma-vigil  has  strictly  speaking  no  pathology. 
It  seems  to  coincide  with  the  gradual  suspension 
through  exhaustion  of  the  functions  of  the  ner- 
vous centres;  the  cerebral  hemispheres  being 
nearly  if  not  quite  inactive,  while  the  action  of 
the  rest  of  the  centres  is  kept  up  weakly  but 
continuously,  till  the  little  remaining  nervous 
power  is  exhausted,  when  death  ensues.  It 
differs  from  coma,  inasmuch  as  in  the  latter,  the 
medulla  oblongata  is  the  only  centre  leftactive.the 
functions  of  the  rest  being  entirely  suspended.  It 
differs  from  concussion,  inasmuch  as  the  symp- 
toms attending  the  temporary  unconsciousness  of 
the  latter  are  more  those  of  irritation  than  of 
pure  suspension  of  function.     E..  Beveridgb. 

COMEDONES  {comedo,  I  consume).— 
Stnon.  :  Grubs.  —  This  is  the  name  applied 
to  the  little  cylinders  of  sebaceous  and  epi- 
thelial substance  which  are  apt  to  accumulate 
in  the  follicles  of  the  skin,  and  to  appear  on 
the  surface  as  small  round  black  spots.  When 
squeezed  out  they  have  the  appearance  of 
minute  maggots  or  grubs  with  black  heads,  and 
thence  have  derived  their  name.  They  may 
occur  in  all  parts  of  the  body  where  sebaceous 
follicles  exist,  but  are  most  common  on  the  face, 
the  nose,  the  neck  and  shoulders,  the  breast,  and 
within  the  concha  of  tho  ears,  in  the  latter  situa- 
tion often  attaining  a  considerable  size.  The 
accumulation  "t  this  substance  is  due  to  wont  of 
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expulsory  power  of  the  skin,  and  to  the  slight 
impediment  which  is  afforded  by  the  aperture  of 
the  follicle  to  its  exit ;  and  when  squeozed  out  it 
is  found  to  vary  in  colour,  in  figure,  and  in  den- 
sity, according  to  the  period  of  its  detention. 
When  recent,  the  comedones  are  soft  and  white, 
and  modelled  into  an  exact  cylinder  by  compres- 
sion through  the  mouth  of  the  follicle;  when 
impacted  for  a  considerable  time  they  acquire 
the  yellow  tint,  the  transparency  and  hardness 
of  horn  ;  and  assume  a  bulbous  figure  from  the 
dilatation  of  the  follicle  below  the  constricted 
orifice  of  the  epidermis  ;  and  by  their  bulk  they 
sometimes  stretch  the  hair-follicle  so  far  as  to 
obliterate  it  completely.  Besides  their  usual 
composition  of  sebaceous  substance  and  epithelial 
cells,  they  frequently  contain  lanuginous  hairs, 
and  not  rarely  the  entozoon  folliculorum  in  its 
different  phases  of  development.  When  they 
raise  the  pore  into  a  minute  pimple  they  have 
a  similitude  to  acne  punctata,  and  might  be  mis- 
taken for  that  affection ;  whilst  the  black  spot 
on  the  summit  of  conical  acne  is  due  to  a  comedo. 

Treatment. — Comedones  are  generally  asso- 
ciated with  a  weak  state  of  the  skin  as  well  as 
of  the  individual ;  they  are  most  frequently  met 
with  in  young  persons  in  whom  the  powers  of 
the  constitution  are  not  yet  established,  and  will 
be  benefited  by  generous  diet  and  tonic  treat- 
ment. Locally,  soap  and  water  with  plentiful 
friction  and  ablution  will  be  found  of  great 
service;  and,  as  an  astringent  to  invigorate  a 
debilitated  skin,  a  lotion  of  perchloride  of  mer- 
cury, in  emulsion  of  bitter  almonds  (two  grains  to 
an  ounce)  and  spirits  of  wine. 

Erasmus  "Wilson. 

COMPLICATION  {con,  with,  and  plico, 
I  fold). — It  is  difficult  to  give  a  strict  definition 
of  what  ought  to  be  included  under  the  term 
complication,  but  the  word  signifies  the  occur- 
rence during  the  course  of  a  disease  of  some 
other  affection,  or  of  some  symptom  or  group  of 
symptoms  not  usually  observed,  by  which  its 
progress  is  therefore  complicated,  and  not  un- 
commonly more  or  less  seriously  modified. 
The  difficulty  lies  in  determining  what  should 
be  looked  upon  as  essentially  part  of  the  original 
disease,  and  what  as  a  mere  accidental  occur- 
rence. For  instance,  many  regard  the  cardiac 
affections  which  so  often  arise  during  the  pro- 
gress of  acute  rheumatism  as  a  part  of  the 
complaint,  others  as  complications.  The  same 
remark  applies  to  the  relationship  of  renal  dis- 
ease to  scarlatina,  as  well  as  to  numerous  other 
cases. 

Complications  arise  in  different  ways.  They 
may,  as  just  indicated,  be  considered  as  develop- 
ments of  the  original  morbid  condition,  resulting 
from  the  same  cause  and  being  more  or  less 
allied ;  or  they  are  independent  and  accidental, 
of  which  an  illustration  is  to  be  found  in  the 
association  of  ague  with  scurvy  or  dysentery, 
or  in  the  co-existence  of  two  or  more  of  the 
exanthemata.  The  most  important  class  of 
complications,  however,  are  those  which  follow 
the  primary  disease  as  more  or  less  direct 
consequences.  These  may  further  be  induced 
in  various  ways.  Thus,  for  example,  in  febrile 
diseases  secondary  lesions  are  liable  to  arise  as 
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a  result  of  changes  in  the  blood ;  a  mechanical 
act,  such  as  cough,  may  lead  to  complications  iD 
the  course  of  phthisis  and  other  pulmonarj 
affections ;  cardiac  diseases  frequently  bring 
about  consecutive  changes  in  other  organs, 
by  inducing  obstruction  of  the  venous  circulation, 
or  emboli  may  originate  under  certain  conditions 
and  produce  their  usual  consequences.  It  is  of 
great  practical  importance  to  be  acquainted 
with  the  complications  which  are  liable  to  be 
met  with  in  the  various  diseases,  and  especially 
in  those  which  are  of  an  acute  nature,  in  order 
that  measures  may  b6  taken  to  prevent  them, 
and  that  they  may  be  recognized  and  treated  at 
the  earliest  possible  period,  if  they  should  occur. 

Frederick  T.  Roberts. 

COMPOUND  GRANULAR  CORPUS- 
CLES.—  Formerly  these  microscopic  objects 
were  regarded  as  of  inflammatory  origin,  and  as 
affording  positive  evidence  of  the  occurrence  of 
inflammation.  Hence  they  were  termed  '  com- 
pound inflammation  globules '  (Gluge.)  Almost 
all  pathologists  now,  however,  recognize  the  fact 
that  they  are  not  products  of  an  inflammatory 
process,  but  result  either  from  the  degenera- 
tion of  pre-existing  cells,  in  which  protein  and 
fatty  granules  accumulate,  or,  perhaps,  from  the 
aggregation  of  granules  originally  distinct,  which 
are  present  in  abundanue  in  degenerating  tissues. 
They  may  even  be  formed  out  of  the  cells  of 
morbid  products,  such  as  cancer.  These  com- 
pound granular  corpuscles  derive  their  name  from 
the  fact  that  they  consist  of  a  large  number  of 
minute  granules  aggregated  together,  and  they 
either  present  a  delicate  cell-wall,  or  this  cannot 
be  detected.  Occasionally  there  is  an  appearance 
of  a  nucleus  in  the  centre. 

Frederick  T.  Eoberts. 

COMPRESS. — Folds  of  lint  or  other  mate- 
rial, which  are  used  for  the  purpose  of  producing 
pressure,  or  as  a  pad  by  which  hot  or  cold 
water  or  medicinal  agents  may  be  applied  to  the 
surface.  In  the  latter  case  the  compress  may  be 
rendered  waterproof  by  being  covered  by  a  piece 
of  gutta-percha  tissue  or  mackintosh-cloth.  See 
Hydropathy. 

COMPRESSIBLE. — A  term  implying  com- 
paratively slight  resistance,  and  applied  specially 
to  the  pulse  when  it  yields  readily  under  the 
finger.    See  Polse,  The. 

COMPRESSION  of  Brain.    See  Brain, 

Compression  of. 

COMPRESSION  of  Lung.     See  Lung, 

Compression  of. 

CONCRETION  (con,  together,  and  cresco,  I 
grow). — Synon.  :  Calculus  ;  Fr.  Concrition,  Gal- 
cul ;  Ger.  Concrement. 

Definition. — An  unorganised  body,  formed 
either  in  one  of  the  natural  cavities  or  canals,  or 
in  the  substance  of  an  organ,  by  the  deposit  of 
certain  solid  constituents  of  the  fluids  of  the 
part.  In  the  widest  sense  of  the  term,  Concre- 
tions comprehend  Calculi. 

Enumeration  and  Classification. — The  fol- 
lowing classified  list  includes  the  principal 
varieties  of  concretions : — 

1.  In  glandular  structures:  lachrymal,  sali- 
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vary,  pancreatic,  prostatic,  seminal,  urinary, 
hopatic,  sebaceous,  and  mammary. 

2.  In  the  circulatory  system  :  cardiac,  and 
venous  (-phleboliths). 

3.  In  closed  sacs  :  peritoneal,  and  articular. 

4.  \\\  culs-dc-sac  :  bronchial,  pulmonary,  nasal, 
tonsillar,  laryngeal,  gastric,  intostinal,  praeputial, 
Uterine,  and  vaginal. 

5.  In  the  substance  of  tissues  and  now  forma- 
tions, especially  in  the  nervous  systom — Cor- 
pora amylacea. 

6.  Various,  such  as  the  concretions  on  the 
teeth  known  as  tartar. 

General  Characters  and  Number. — Con- 
cretions are  generally  firm  or  even  of  stony 
hardness  ;  but  they  may  bo  soft  and  friable. 
Their  colour  varies  from  white  to  black  through 
shades  of  yellow  and  red.  Concretions  occur 
either  singly  or  in  groups  ;  and  their  shape  and 
size,  as  well  as  the  character  of  their  surface, 
vary  considerably  with  their  number;  single  con- 
cretions being  more  frequently  rounded,  larger, 
and  less  smooth  than  multiple  specimens,  which 
often  present  facets  and  polished  surfaces. 
Many  concretions  are  composed  of  concentric 
laminae. 

Composition. — The  chief  constituents  of  con- 
cretions are  inorganic,  that  is,  mineral  salts,  in  a 
basis  of  organic  matter.  The  bulk  of  the  salts 
are  carbonate  and  phosphate  of  lime  and  mag- 
nesia, with  smaller  quantities  of  alkaline  com- 
pounds. The  organic  basis  is  composed  of 
albuminous  substances,  mucus,  cholesterin,  and 
colouring  matters. 

Mode  of  Formation. — Concretions  are  gene- 
rally derived  from  the  solid  constituents  of  vital 
fluids,  whether  physiological  or  pathological.  In 
most  instances  the  fluids  are  delayed  in  the 
natural  passages  by  some  abnormal  obstruction 
or  dilatation ;  and  under  such  circumstances  a 
chronic  inflammatory  condition  of  the  walls  con- 
tributes greatly  to  the  probability  of  mineral 
deposit.  Most  frequently — as  in  the  formation  of 
the  salivary  and  biliary  concretions — the  fluid 
portions  of  the  secretion  escape  by  the  natural 
outlet  or  are  absorbed,  while  the  solid  constitu- 
ents are  deposited ;  the  particles  being  either 
agglomerated  around  a  nucleus,  or  deposited  in 
centripetal  layers  upon  the  surface  of  the  cavity. 
In  other  instances — intracardiac,  peritoneal,  and 
articular,  a  nucleus  is  furnished  by  a  portion 
of  fibrin,  blood-clot,  or  growth,  on  which  fresh 
deposits  take  place,  while  calcification  proceeds 
in  the  interior.  In  a  third  series,  examples  of 
which  are  found  in  the  alimentary  canal,  the 
basis  of  the  concretion  consists  of  foreign  or 
indigestible  matter,  such  as  hair,  inspissated 
faeces,  and  masses  of  magnesia. 

Effects  and  Symptoms. — The  functions  of  a 
part  occupied  by  a  concretion  are  generally  more 
or  less  impaired ;  the  neighbouring  tissues  fre- 
quently atrophy ;  and  inflammation  and  ulceration 
are  common  results,  ending  probably  in  the  escape 
of  the  body.  The  concretion  may  be  passed 
along  a  duct,  and  this  process  is  generally 
attended  with  great  pain ;  but  concretions  may 
remain  whero  formed  without  causing  symptoms. 
Occasionally  they  are  spontaneously  disintegrated 
or  dissolved. 

Treatment. — The  treatment  of  concretions  will 
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be  found  discussed  under  the  heads  of  the  diseases 
of  the  organs  where  they  respectively  occur. 

J.  Mitchell  Brucb. 

CONCUSSION  (concutio,  I  shake  together). 
This  terra  is  used  to  indicate  a  condition  induced 
by  a  more  or  less  violent  shaking  or  physical 
commotion  of  the  general  system,  or  of  some 
particular  organ,  whereby  6erious  symptoms  may 
be  induced,  but  no  definite  lesion  can  be  detected 
to  account  for  them.  The  nerve-centres  are  the 
parts  most  liable  to  bo  thus  affected,  concussion 
of  the  brain  or  spinal  cord  being  of  considerable 
moment,  giving  rise  to  more  or  less  complete 
abolition  of  their  functions,  though  this  effect 
is  usually  only  temporary.  See  Brain,  and 
Spinal  Cord,  Concussion  of.  General  con^ 
mission  of  the  body  is  highly  important  at  the 
present  day,  in  connexion  with  railway  acci- 
dents, after  which  persons  seem  to  be  uninjured, 
or  only  to  be  slightly  shaken,  but  subsequently 
grave  symptoms,  associated  with  the  nervous 
system,  set  in.  See  Railway  Accidents,  Results 
of  Frederick  T.  Roberts. 

CONCUSSION    OF  BRAIN,  SPINE, 

&c.    See  Brain  ;  and  Spinal  Cord,  Diseases  of. 

CONDYLOMA  (Lat).— Definition.  —  Ex- 
crescences often  found  about  the  anus  and  organs 
of  generation  in  both  sexes.  The  term  has  been 
applied  to  simple  cutaneous  growths  as  well  as 
to  those  of  syphilitic,  origin ;  but  since  these 
latter  are  altogether  due  to  a  constitutional 
taint,  and  require  a  different  treatment,  they 
will  be  described  separately  under  the  heading 
of  Mucous  Tubebcles,  whilst  the  term  Condy- 
loma will  be  restricted  to  non-specific  growths. 

Symptoms. — Condylomata  are  generally  situ- 
ated in  the  neighbourhood  of  the  anus  and 
genital  organs ;  and  they  result  from  the  irritation 
produced  by  acrid  vaginal  or  rectal  discharges, 
or  by  the  natural  secretions  in  dirty  persons. 
They  consist  in  hypertrophy  of  the  tegumentary 
tissues,  and  generally  form  smooth  pendulous 
growths,  but  they  may  be  flattened,  irregular, 
and  ulcerated  on  the  surface.  They  are  vascu- 
lar, liable  to  become  inflamed  and  painful  from 
friction,  and,  as  their  position  favours  develop- 
ment, they  may  attain  considerable  size. 

Treatment. — When  all  inflammation  has  been 
allayed,  these  excrescences  should  be  removed 
with  a  pair  of  scissors ;  and  to  prevent  their  re- 
currence thorough  cleanliness  must  be  practised, 
and  any  discharge  from  the  rectum  or  vagina 
stopped.  If  the  parts  be  damp  and  perspiring 
they  should  be  kept  dry,  and  frequently  dusted 
with  zinc  or  bismuth  powder,  or  bathed  with 
seme  astringent  lotion.  No  general  treatment 
is  of  the  slightest  service. 

George  G.  Gascoyen. 

CONFLUENT  (confluo,  I  run  together).— 
Applied  chiefly  to  a  variety  of  smallpox  and  of 
other  exanthemata,  in  which  the  eruption  runs 
together  or  coalesces. 

CONGENITAL  (con,  together,  and  genitus, 
begotten). — Existing  at  birth  :  a  term  generally 
applied  to  diseases  or  malformations,  such  a£ 
Congenital  Syphilis,  and  Congenital  Clubfoot- 
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CONGESTION  {congero,  I  accumulate). — 
Overfulness  of  ressels  caused  by  accumulation  of 
their  contents:  generally  applied  to  blood-vessels. 
See  Circulation,  Disorders  of. 

CONIUM,  Poisoning  by.    See  Appendix. 

CONJUNCTIVITIS. — Inflammation  of  the 
conjunctiva.  See  Eye  and  its  Appendages,  Dis- 
eases of. 

CONSCIOUSNESS,  Disorders  of.— The 
disorders  of  consciousness  are  so  numerous  as  to 
make  it  desirable  briefly  to  consider  them  in  one 
article,  with  a  view  to  their  classification  and  the 
better  comprehension  of  their  mutual  relations. 
We  shall,  therefore,  here  group  and  arrange  the 
various  morbid  conscious  states,  not  aiming  to 
produce  a  strictly  scientific  classification  so  much 
as  one  which  will  be  practically  useful. 

1.  Exaltation  of. — Under  this  head  may  be 
ranged  certain  states  of  consciousness  more 
or  less  distinctly  bordering  upon  the  un- 
natural, to  be  met  with  in  persons  under  the 
inlluence  of  '  mental  excitement '  from  various 
causes,  as  from  sudden  good  news,  or  generally 
pleasant  surroundings ;  also  from  a  slight  degree 
of  poisoning  by  alcohol,  opium,  hashish,  or 
other  drugs ;  or  from  an  early  stage  of  some 
forms  of  insanity,  or  of  delirium.  In  this  state 
of  mental  exaltation  the  individual's  powers  of 
perception,  apprehension,  recollection,  thought, 
emotion,  and  volition,  would  seem  to  be  all  more 
or  less  intensified,  just  as  in  that  of  hebetude 
or  dementia  they  are  diminished  and  conscious- 
ness is  proportionately  dwarfed. 

2.  Perversions  of.— Many  of  the  various 
defects  here  to  be  referred  to  are  very  par- 
tial in  the  extent  to  which  they  implicate 
consciousness,  though  others  are  general.  In 
what  is  known  as  an  illusion  some  object  of 
sense  is  not  correctly  perceived;  or,  in  other 
words,  some  sensorial  impression  is  quite  wrongly 
interpreted,  as  when  a  feverish  or  a  maniacal 
patient,  looking  at  some  inanimate  object,  de- 
clares that  it  is  a  cat  or  a  dog  about  to  fly  at  him, 
or  hearing  even  the  slightest  noise  in  any  part 
of  his  room,  interprets  it  to  be  the  voice  of  some 
friend  or  imagined  enemy.  In  the  case  of  an 
hallucination,  however,  forms  are  declared  to  be 
seen,  or  voices  heard  (by  a  patient  suffering 
from  delirium  tremens,  for  instance),  where  no 
appreciable  external  realities  could  have  started 
the  notion.  And  in  these  cases,  it  is  not  that 
the  patient  sees  or  hears  without  believing  ; 
he  implicitly  believes  that  the  visions  or 
voices  which  have  been  conjured  up  subjectively 
by  the  working  of  his  own  brain,  have  a  real 
existence  in  the  outside  world.  It  is  necessary 
to  make  this  distinction  because  it  is  by  no 
means  uncommon  in  regard  to  the  olfactory 
sense  (especially  in  some  epileptics),  for  odours 
or  smells  to  be  perceived  which  the  patient  soon 
comes  to  know  are  purely  subjective  or  devoid 
of  any  external  correlative. 

Hallucinations  and  illusions,  though  occasion- 
ally existing  alone,  are  quite  commonly  asso- 
ciated with  a  very  important  and  more  general 
derangement  of  consciousness,  viz.,  delirium. 
This   is  a  symptom  very  cemmon  in  many 
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fevers,  in  certain  low  states  of  the  system,  after 
severe  frights,  in  inflammatory  or  other  lesions 
of  the  brain  and  its  membranes,  as  a  result 
of  some  narcotico-irritant  poison,  or  occasion-, 
ally  in  a  person  who  is  recovering  from  an 
epileptic  attack,  or  from  the  stupor  sequential 
to  a  series  of  convulsive  attacks.  The  state 
itself  varies  much  in  intensity.  Three  fairly 
distinct  types  exist.  In  (a)  low  or  muttering 
delirium  the  patient  lies  still  and  more  or  less 
heedless  of  what  is  occurring  around;  or  if 
heeding  at  all,  the  impressions  which  he  receives 
give  rise  to  erroneous  perceptions  (illusions) 
which  are  woven  into  the  incoherent  fabric  of 
his  rambling  thought.  In  (b)  delirium  tremens 
the  patient  is  more  restless,  tremors  of  the 
limbs  and  of  the  muscles  of  tho  face  are  often 
easily  induced,  hallucinations  of  sight  and 
hearing  are  common,  and  the  character  of  the 
delirium  reveals  that  the  patient  is,  to  an  un- 
usual extent,  possessed  by  fears,  terrors,  and 
other  emotions  of  a  depressing  type.  In  (e) 
wild  or  raving  delirium  we  have  to  do  with  a 
much  more  active  state.  The  patient  raves 
loudly  and  incoherently,  more  in  regard  to  his 
fleeting  dream-like  thoughts  than  in  connection 
with  external  impressions,  of  which  he  is  more 
or  less  heedless.  He  is  often  violent  in  de- 
meanour, and  difficult  to  be  restrained,  persons 
in  this  state  being  capable  of  great  and  pro- 
longed muscular  exertion.  The  bodily  activity 
accompanying  this  form  of  delirium  is,  in  fact, 
just  as  characteristic  as  the  great  intensity  of 
the  mental  processes.  It  is  met  with  occasion- 
ally in  some  fevers,  but  more  commonly  in 
meningitis  and  in  acute  mania. 

In  its  early  stages  delirium  is  principally 
noticed  during  the  transition-period  between 
waking  and  sleeping — at  times,  that  is,  when  the 
nervous  system  most  needs  the  reinvigorating 
influence  of  sleep.  It  is  in  these  cases,  too,  that 
beef-tea  or  stimulants  may  for  a  time  dispel  all 
traces  of  the  wandering  thought.  Whilst  illu- 
sions and  hallucinations  enter  largely  into  the 
mental  activity  of  a  delirious  patient,  delusions 
also  are  generally  well-marked  components. 
That  is  to  say,  the  person  becomes  for  a  time 
possessed  by  an  idea,  notion,  or  fancy,  for  which 
there  is  no  real  warranty,  though  he  believes 
and  wishes  to  act  as  though  it  were  true. 

Somewhat  allied  to  delirium  in  nature,  though 
much  lower  in  intensity  as  a  mental  process,  is 
that  incoherence  of  thought  which  is  met  with  in 
many  chronic  maniacs,  or  in  non-febrile  patients 
suffering  from  various  organic  brain-diseases. 
In  its  slighter  degrees  this  incoherence  displays 
itself  as  mere  '  rambling '  talk ;  the  patient 
has  not  sufficient  brain-power  to  follow  up  the 
main  subject  of  thought,  and  is  frequently  di- 
verted into  collateral  channels.  This,  which  is 
a  natural  state  with  some  persons,  may  be  dis- 
tinctly indicative  of  disease  in  others  whose 
mental  power  has  previously  been  of  a  more 
vigorous  type.  At  times  the  incoherence  is  seen 
to  be  governed  principally  by  mere  verbal  sug- 
gestion, the  patient  being  led  away  from  point 
to  point  in  new  directions,  owing  to  tho  asso- 
ciations of  some  word  which  has  been  used  be- 
coming for  the_  time  dominant.  This  state  is 
often  well  seen  in  the  sub-acute  exacerbations  of 
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chronic  mania,  though  it  may  occur  also  where 
multiple  softenings  or  indurations  of  the  brain 
exist.  At  other  times  the  incoherence  is  more 
absolute  -  way  ward  transitions  from  subject  to 
subject,  connected  by  no  discoverable  bond,  ra- 
pidly following  one  anothor.  The  result  in  such 
a  ease  is  a  mere  unmeaning  jumble  of  words, 
interspersed  here  and  there  with  brief  propo- 
sitions having  a  limited  significance  of  their  own, 
though  often  wholly  unrelnted  to  that  which 
precedes  or  follows. 

Hypochondriasis  is  a  perverted  state  of  con- 
sciousness, having  some  resemblance  to  that  of 
illusion,  but  in  which  some  internal  or  visceral 
state  becomes  the  starting-point  of  impressions 
(possibly  not  actually  painful)  which,  when  mag- 
nified and  perverted  as  they  are  in  the  mind  of 
the  patient,  fill  him  with  false  and  gloomy  ap- 
prehensions of  various  kinds.  This  perversion 
of  consciousness  is  more  generalised  than  that 
which  exists  in  the  case  of  illusion  ;  and  also 
instead  of  being  a  more  or  less  temporary  defect, 
it  is  one  that  may  last  for  weeks,  months,  or 
even  years.  The  state  of  mind  of  an  hysterical 
patient  is  often  not  altogether  different  from 
that  of  the  hypochondriac. 

3.  Partial  Loss  of. — Defects  of  this  order 
are  numerous  and  may  exist  in  great  variety. 
They  may  implicate  almost  eqtially  nearly  all 
the  varieties  of  conscious  mental  activity,  or 
some  more  than  others.  They  may  be  either  con- 
genital, or  acquired  during  the  life  of  the  indi- 
vidual. 

In  idiotcy  we  may  have  from  birth  defect  in 
the  power  of  concentrating  the  attention,  a  de- 
fective power  of  apprehension  and  of  thinking, 
and  a  defective  volition,  shown  alike  by  an  in- 
ability to  guide  or  control  thought,  and  by  a 
deficient  vigour  of  bodily  movement.  Again, 
as  a  result  of  epilepsy,  of  organic  brain- 
disease,  or  of  injuries  to  the  head,  the  patient 
may  gradually  lapse  into  such  a  condition  from 
one  of  health,  so  as  to  become,  as  it  is  termed, 
'  demented.'  Whilst  this  state  of  dementia  may 
supervene  at  any  age,  it  is  much  more  common 
as  a  consequence  of  the  brain-diseases  frequent 
in  advanced  life.  There  is,  moreover,  a  form 
known  as  senile  dementia,  in  which  without  any 
typical  disease,  but  as  a  consequence  of  im- 
paired tissue-vitality  and  diffused  degenerative 
changes  throughout  the  nervous  system,  the 
mental  faculties  undergo  a  more  marked  degra- 
dation than  is  usually  met  with  in  old  age.  This 
condition  in  its  minor  degrees  gops  by  the  name 
of  hebetude.  In  all  such  states  or  grades  of 
idiotcy  and  dementia,  we  meet  with  an  undue 
tendency  to  sleep  in  the  day-time  as  a  result  of 
the  listless  and  languid  mental  condition.  This 
is  but  another  sign  of  the  general  lowering  of 
conscious  vigour. 

Here  we  must  include,  also,  a  peculiar  group 
of  conditions,  having  some  alliance  to  one  ano- 
ther, and  which  are  all  characterised  by  loss  of 
consciousness  to  some  extent,  either  partial  in 
range  or  general.  They  are— reverie,  somnam- 
bulism, ecstasy,  coma-vigil,  catalepsy,  hypnotism, 
and  trance.  They  are  merely  enumerated  here, 
but  are  defined  or  described  in  their  several 
places.  In  the  latter  of  these  conditions  the  loss 
of  consciousness,  in  the  ordinary  acceptation  of 
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the  term  (viz.  loss  of  perceptive  power)  ib  so 
absolute,  that  some  may  think  it  ought  rathw 
to  be  included  in  the  next  section.  Loss  ol  per. 
eeptive  power,  however,  would  not  seem  to  be 
absolutely  synonymous  with  loss  of  conscious- 
ness. There  is  good  reason  to  believe,  for  in- 
stance, that  where  the  influence  of  chloroform 
and  other  anaesthetics  is  not  pushed  to  the  fullest 
extent,  a  condition  of  anesthesia  intermediate 
between  slight  and  profound  is  produced,  in 
which,  whilst  there  is  absolutely  no  conscious- 
ness for  external  impressions,  so  that  pain  is 
altogether  unfelt,  there  is  still  a  certain  amount 
of  cerebral  activity — as  evidenced  by  rambling 
and  indistinct  speech  on  subjects  altogether  apart 
from  what  the  surgeon  may  be  doing.  There 
is  mental  activity  clearly,  though  the  nature  of 
this,  as  revealed  by  the  patient's  speech,  may 
preclude  the  notion  that  pain  is  at  the  time 
being  felt.  Sensorial  consciousness  is  blotted 
out,  whilst  a  kind  of  ideational  consciousness 
remains.  We  have  an  approximation  to  such  a 
condition,  also,  in  the  case  of  sleep  when  dreams 
are  rife.  But  here  sensorial  consciousness  is  not 
completely  in  abeyance.  Again,  in  certain  rare 
and  anomalous  epileptiform  attacks  we  may  find 
the  patients,  after  the  first  paroxysms,  bereft  of 
some  senses,  though  not  of  others.  They  may 
hear  what  is  said  by  those  around  them,  though 
they  continue  for  a  time  quite  unable  to  6ee  or 
speak. 

4.  Complete  Loss  of. — In  very  profound  sleep 
(sopor),  in  that  prolonged  form  of  it  in  which 
the  person,  if  he  can  be  momentarily  roused, 
drops  off  again  immediately  (lethargy),  and  also 
in  profound  anesthesia,  there  is  complete  loss  of 
consciousness.  The  terms  sopor  and  lethargy 
are  now  rarely  used,  and  authors  are  not  even 
agreed  as  to  the  precise  state  which  should  be 
designated  by  the  latter  word. 

In  syncope  we  have  insensibility  resulting 
from  a  cutting  off  of  the  proper  supply  of  blood 
to  the  brain ;  whilst  in  asphyxia  we  have  a  like 
result  following  upon  an  interference  with  re- 
spiration. 

A  condition  of  narcosis  or  profound  insen- 
sibility may  result  from  opium  or  other  drugs 
and  poisons,  amongst  which  alcohol  is  to  be  in- 
cluded as  one  of  the  most  common  producers 
of  such  a  state.  Or  it  may  also  be  due  to  the 
deficient  elimination  of  urinary  products  by  the 
kidneys,  when  uraemic  coma  is  produced. 

Complete  loss  of  consciousness  exists  for 
some  time  during  the  ordinary  form  of  epileptic 
fit,  or  during  an  attack  of  convulsions  ;  though 
in  other  epileptiform  fits,  not  unfrequently  met 
with — having  some  of  the  characters  of  hyste- 
rical convulsions — there  seems  to  be  a  loss 
of  sensorial  consciousness  only  (loss  of  percep- 
tion), whilst  a  certain  amount  of  ideational 
consciousness  remains.  In  apoplexy  also  there 
may  be  for  hours  or  days  a  more  or  less  pro- 
found loss  of  consciousness.  In  the  less  pro- 
found attacks,  as  well  as  after  an  epileptic  fit 
or  an  attack  of  convulsions,  the  loss  of  con- 
sciousness is  not  complete,  and  we  have  a  con- 
dition now  commonly  known  as  stupor.  This 
state  is  also  frequent  as  a  result  of  concussion 
or  other  injuries  of  the  brain,  and  it  occasionally 
follows  a  severe  fit  of  hysterical  convulsions. 
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It  may  last  for  hours,  days,  or  even  weeks  in 
some  cases.  In  it  the  patient  lies  with  his  eyes 
closed,  taking  no  heed  of  what  is  passing  around, 
though  he  may  show  obvious  signs  of  feeling 
when  touched  or  pinched,  and  may  be  capable 
of  being  momentarily  roused,  so  as  to  give  a 
short  monosyllabic  answer,  if  slightly  shaken 
or  6poken  to  in  a  loud  voice.  On  these  occa- 
sions, signs  of  impatience  are  often  shown. 
Though  such  a  patient  will  not  ask  for  food, 
he  will  often  drink  freely  when  it  is  offered. 
He  will  of  his  own  accord,  when  his  bladder  is 
full,  sometimes  get  out  of  bed,  find  the  chamber- 
pot, use  it,  and  return  to  bed  without  saying  a 
word — and  then  speedily  relapse  into  his  previous 
state  of  stupor.  When  the  insensibility  is  more 
profound,  both  urine  and  faeces  are  passed  incon- 
tinently. 

The  state  just  spoken  of  is  referred  to  in  this 
section  because  it  is  so  intimately  allied  to  and 
connected  by  all  sorts  of  transition  conditions 
with  another,  known  as  coma,  in  which  the  loss 
of  consciousness  is  more  complete  and  absolute. 
There  are  different  degrees  of  stupor  and  there 
are  different  degrees  of  coma;  the  former  is 
commonly  spoken  of  as  slight  or  deep,  whilst 
a  comatose  condition,  coma,  and  profound  coma 
(the  latter  being  what  the  older  writers  termed 
earns)  are  the  phrases  ordinarily  used  to  denote 
the  increasing  insensibility  of  the  graver  state, 
which  is  more  especially  characteristic  of  the 
apoplectic  condition.  Coma  may  result  from 
long-continued  exposure  to  cold,  from  sun-stroke, 
from  poisons  of  various  kinds,  from  erysipelas 
of  the  head  and  face,  from  inflammations  of  the 
meninges,  multiple  embolisms,  the  effects  of 
hyperpyrexia,  orfrom  cerebral  haemorrhage.  The 
most  common  cause  of  very  profound  coma  is 
cerebral  haemorrhage  (apoplexy).  In  this  condi- 
tion the  breathing  is  often  loud  and  stertorous, 
and  consciousness  is  entirely  obliterated,  so  that 
there  is  an  utter  absence  of  reflex  movements 
when  a  limb  is  pinched  or  when  the  conjunctiva 
is  touched.  The  patient  in  the  deeper  forms  of 
coma  often  cannot  be  roused  at  all,  even  for  a 
moment,  and  if  this  state  does  not  terminate  in 
one  way  or  another  before  the  expiration  of 
twenty-four  hours,  or  if  it  does  not  gradually 
pass  into  one  of  mere  stupor,  a  fatal  result  may 
be  considered  imminent. 

H.  Charlton  Bastian. 

CONSTIPATION"  {con,  together,  and  stipo, 
I  cram). — Dkfinition. — Infrequent  or  incomplete 
alvine  evacuation,  leading  to  retention  of  faeces. 

jEtiologt. — The  causes  of  constipation  may 
be  local — an  impediment  to  the  onward  movement 
of  the  faeces  in  the  large  intestine  or  from  the 
rectum  ;  or  general — pertaining  to  habits,  diet, 
and  other  conditions. 

Local. — These  include  : — (a)  Lesions  inducing 
narrowing  of  some  part  of  the  large  intestine. 
(6)  Collections  of  scybala,  intestinal  concretions, 
&c.  in  the  caecum,  sigmoid  flexure,  or  rectum,  (c) 
Pressure  on  the  rectum,  by  uterine  fibroid  or 
ovarian  tumours,  uterine  displacement,  the  gravid 
uterus,  or  an  enlarged  prostate,  (d)  Defaecation 
thwarted,  as  when  the  expiratory  abdominal 
muscles  are  enfeebled,  as  in  pregnancy,  especi- 
ally when  repeated  or  after  twins,  obesity,  old 
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age,  or  in  some  painful  affection  of  the  abdomen, 
such  as  rheumatism  of  the  abdominal  walls  and 
diaphragm,  chronic  dysentery,  piles,  anal  fissure. 
(e)  Feeble  contraction  of  the  intestinal  muscular 
fibres,  as  in  distension  of  the  large  intestine  or 
a  portion  of  it  by  gas,  faeces,  or  lumbrici,  in- 
flammatory affections,  lead-poisoning,  senile 
atrophy,  or  in  delicate  females  with  lax  muscular 
fibre  (see  Colon,  Diseases  of).  (/)  Pain  in 
the  pelvic  viscera  and  probably  elsewhere  may 
induce  paralysis  of  the  sympathetic  nerves  sup- 
plied to  the  intestinal  walls ;  thus  may  be  ex- 
plained obstinate  constipation  in  painful  uterine 
and  ovarian  diseases,  which  cannot  be  accounted 
for  by  pressure  on  the  bowels  or  otherwise. 

General. — The  general  causes  of  constipation 
are: — (a)  Sluggishness  of  function— lymphatic 
temperament,  anaemia,  especially  with  amenor- 
rhcea ;  or  disposition  to  great  activity  of  the 
muscular  and  nervous  system.  (6)  Certain  habits, 
namely,  sedentariness;  too  great  muscular  ac- 
tivity ;  mental  application,  especially  when  exces- 
sive or  prolonged  ;  the  continued  use  of  aperients 
or  enemata  after  the  relief  of  temporary  consti- 
pation ;  habitual  disregard  of,  or  hurry  in  the 
act  of  defecation  ;  prolonged  hours  of  sleep  ;  the 
excessive  or  even  moderate  use  of  alcohol,  tea, 
tobacco,  or  opiates,  (c)  Dietetic  errors. — Diet 
too  nutritious— leaving  little  intestinal  residue 
— or  poor  and  insufficient;  improper  feeding, 
especially  in  infants  and  children  ;  the  use  of 
indigestible  substances,  such  as  cheese,  nuts,  or 
cucumber. 

Constipation  is  frequently  a  prominent  symp- 
tom in  diseases  of  the  stomach  ;  of  the  liver ; 
of  the  heart,  inducing  congestion  of  the  portal 
system  and  of  the  nervous  system :  as  well  as 
in  connexion  with  diabetes,  excessive  perspira- 
tion, prolonged  lactation,  and  discharges. 

The  causes  of  constipation  are  such  as  evi- 
dently induce  one  or  both  of  the  following  con- 
ditions.— 1.  Dryness  and  hardness  of  the  contents 
of  the  large  intestine  from  deficient  secretion,  or 
too  active  absorption  of  fluid  from  the  intes- 
tinal tract.  2.  Impaired  contraction  of  the  muscu- 
lar fibres  of  the  large  intestine. 

Description. — In  constipation  the  evacuations 
are  infrequent,  solid,  deficient  in  quantity,  and 
sometimes  unusually  offensive ;  they  often  consist 
of  dry,  hard,  dark  or  clay-coloured  masses  or 
scybala.  Defaecation  is  generally  difficult  or  even 
painful.  As  a  rule  the  depth  of  colour,  and  the 
scybalous  character  of  the  motions,  are  in  propor- 
tion to  the  duration  of  the  lodgment  of  faeces  in 
the  large  intestine.  Infrequency  of  defaecation 
regarded  alone  is  an  untrustworthy  sign  of  consti- 
pation, or  constipation  demanding  medicinal  or 
other  treatment,  inasmuch  as  it  often  depends  on 
individual  peculiarity.  Good  health  is  consistent 
with  wide  departures  from  the  ordinary  rule — a 
daily  evacuation;  not  unfrequently  there  is  no 
relief  from  the  bowels  for  several  days  or  even  for 
a  week,  and  yet  without  inconvenience,  so  long  as 
the  infrequent  defaecation  is  habitual,  or  can  be 
ascribed  to  idiosyncrasy. 

The  disturbances  of  function  usually  associ- 
ated with  constipation  may  be  local,  or  extend 
to  distant  parts. 

The  immediate  or  local  effocts  are  such  as  may 
arise  from  retention  of  faeces:— signs  of  faecal 
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collections  in  the  caecum,  colon,  sigmoid  flexure, 
or  rectum  ;  irritation  of  portions  of  the  intestine, 
indicated  by  colic,  inflammation,  ulceration,  and 
perforation  of  the  intestines ;  intestinal  ob- 
struction ;  pressure  of  faecal  accumulations  on 
the  intra-polvic  vessels  and  nerves,  inducing 
menorrhagia,  uterine  catarrh,  seminal  emissions, 
haemorrhoids,  cold  feet,  neuralgia  and  numbness 
of  the  legs(Niemeyer).  Constipation  frequently 
exerts  a  pernicious  influence  on  primary  diges- 
tion, indicated  by  foul  tongue,  foetid  breath, 
anorexia,  acidity,  flatulence,  biliary  disturbance 
— even  jaundice,  and  urine  loaded  with  lithates. 

The  remote  or  general  effects  of  constipation 
are  lassitude  of  body  and  mind ;  headache, 
flushing  and  heat  of  head,  vertigo ;  anaemia  and 
wasting. 

Treatment. — Constipation  depending  on  in- 
dividual peculiarity  is  rarely  relieved  perma- 
nently by  treatment.  The  bowels,  having 
acquired  from  early  life  the  habit  of  infrequent 
evacuation,  may  be  stimulated  for  a  time,  and 
are  then  apt  to  become  more  sluggish  than 
before.  In  all  cases  the  habit  of  the  patient 
in  this  respect  from  childhood  should  first  be 
determined,  either  as  a  warning  against  active 
or  prolonged  treatment,  which  may  prove  in- 
jurious, or  as  a  guide  to  the  adjustment  of  direc- 
tions and  remedies — affording  as  it  does  a  limit 
which  should  not  be  over-stepped. 

1.  Etiological,  Dietetic,  and  Hygienic  Treatment. 
— In  treating  constipation  the  causes  should  be 
met.  Local  causes- — such  as  those  inducing  con- 
traction of  or  pressure  on  some  part  of  the  large 
intestine,  or  feeble  or  ineffectual  contraction  of 
the  intestinal  muscular  fibres  or  of  the  ex- 
piratory muscles,  should  first  be  eliminated. 
Habits  disposing  to  constipation  should  also  be 
corrected.  Persons  who  are  much  preoccupied  or 
careless  are  apt  either  to  disregard  the  call  to 
stool,  or  to  perform  the  act  of  defaecation  hurriedly, 
incompletely,  and  at  irregular  intervals.  The 
sensibility  of  the  nerves  of  the  rectum  becomes 
blunted  by  the  constant  contact  of  faeces.  Hence 
the  periodical  removal  of  collections  in  the  lower 
part  of  the  large  intestine  is  an  essential  element 
of  the  treatment.  It  is  best  when  this  can  be 
done  by  well-timed  natural  efforts.  The  pa 
tient  should  be  told  to  attempt  defaecation  every 
day  after  breakfast,  and  to  persevere  in  so  doing 
even  when  the  result  is  occasionally  or  frequently 
unsuccessful.  "While  straining  to  relieve  the 
bowels,  he  may  facilitate  evacuation  by  pressing 
firmly  the  fingers  in  front  and  on  each  side  of 
the  coccyx,  thus  supporting  the  levator  ani  during 
contraction.  Failing  to  obtain  relief  on  the 
second  day,  a  small  cold  water  enema  should  be 
used  to  prevent  further  accumulation  of  faeces 
in  the  rectum,  and  to  restore  tone  and  sensibility 
to  the  blunted  nerves.  The  enema  should  never 
be  larger  than  is  required  to  dislodge  the  motion 
from  the  pouch  of  the  rectum — nor  should  it  be 
warm  ;  at  first  it  may  be  tepid,  afterwards  cold. 
When  evacuation  is  obstructed  by  the  lower  part 
of  the  faecal  mass  becoming  dry,  relief  may  be 
obtained  from  emollient  enemata  and  supposi- 
tories, such  as  infusion  of  linseed,  decoction  of 
marsh- mallow,  solution  of  white  of  eggs,  olive  oil 
alone  or  in  oatmeal  gruel,  or  glycerine  injected 
in  small  quantity  into  the  rectum,  and  allowed 


to  remain  there  for  some  hours ;  or  by  the  use  of 
suppositories  at  bed-time,  consisting  of  cocoa- 
butter,  soap,  or  honey  hardened  by  heat,  either 
alone  or  combined  with  a  stimulant  to  excite 
the  flow  of  mucus  into  the  rectum,  or  with 
extract  of  belladonna  or  of  stramonium.  Seden- 
tary habits  should  be  broken  into.  Exercise 
on  foot  or  on  horseback  is  specially  to  be 
commended,  and  carriage  exercise  to  be  avoided. 
While  studying  or  reading  the  patient  should 
walk  about,  and  stand  rather  than  sit  at  the 
desk.  Gymnastics  and  out-of-door  games  are 
useful  when  a  limited  time  only  can  be  de- 
voted to  exercise.  Excessive  and  exhausting 
exertion  should  be  avoided.  It  is  generally 
advisable  to  recommend  early  rising  and  cold 
bathing  in  the  morning.  In  different  cases 
one  or  other  of  the  following  may  be  found  ser- 
viceable :  a  shower-  or  sponge-bath  containing 
vinegar,  baysalt,  or  consisting  of  sea-water,  or 
a  cold  sitz  bath ;  douches  directed  to  the  abdo- 
men ;  a  cold  water  compress  applied  to  the  abdo- 
men during  the  day  or  night  or  for  three  or  four 
hours  in  the  morning ;  friction  or  kneading  in 
the  course  of  the  colon  every  morning  and  when 
at  stool ;  an  abdominal  belt  (flannel  or  elastic) 
— especially  if  the  abdomen  be  pendulous.  The  in- 
terrupted current  of  electricity  has  been  success- 
fully employed  as  a  special  exciter  of  the  muscular 
fibres  of  the  intestines  or  of  the  abdominal  walL 

Diet.  —  Vegetable  should  predominate  over 
animal  food.  Greens  (cabbage,  lettuce,  &c.)  are 
useful,  as  well  as  fruits,  which  should  be  ripe, 
and  taken  on  an  empty  stomach.  Prunes  or  figs 
stewed  in  olive  oil,  or  infusion  of  senna,  prune- 
pulp,  oils  and  fats,  such  as  cod  oil  or  olive 
oil,  are  also  serviceable  when  they  do  not 
disturb  the  digestion.  Bread  made  of  bran  (or 
three  parts  flour  and  one  part  coarse  bran),  of 
corn-meal,  or  of  cracked  wheat ;  oatmeal  por- 
ridge ;  or  wheat  ground  in  a  coffee-mill,  boiled 
and  salted  and  served  like  rice,  only  less  thick, 
may  assist  in  preventing  constipation  ;  if  there 
be  acidity  and  other  symptoms  of  dyspepsia, 
however,  these  indigestible  articles  of  diet  should 
be  avoided.  Tobacco-smoking  after  meals  in 
moderation  sometimes  relieves  constipation. 
Cold  water  or  carbonic  acid  water — a  tumblerful 
at  bed-time,  or  preferably  on  rising  in  the  morn- 
ing, may  be  useful.  Much  must  be  left  to  indi- 
vidual experience;  sometimes  coffee,  cr  beer,  or 
cider  answers  best.  As  a  rule  farinacea,  astrin- 
gent wines,  and  tea  increase  constipation. 

2.  Medicinal  Treatment. — When  dietetic  and 
hygienic  directions  fail,  they  require  to  be  assisted 
by  medicinal  agents.  The  ends  to  be  secured 
are  threefold  : — 1.  To  evacuate  faeces  and  gases 
which,  distending  the  large  intestine,  thwart  peri- 
staltic action.  2.  To  tone  the  walls  of  the  bowel, 
and  thus  prevent  reaccumulation  of  faeces  and 
the  products  of  their  decomposition.  3.  To 
increase  the  flow  of  intestinal  mucus.  Remedies 
are  usually  variously  combined  for  these  pur- 
poses, and  should  be  carefully  adjusted  to  the 
requirements  of  each  case,  so  as  to  meet  the 
leading  indications.  Among  the  most  useful 
aperients  are  aloes  or  its  watery  extract,  rhubarb, 
colocynth,  gamboge,  and  podophyllin,  and  either 
of  these  may  be  variously  combined  with  extract 
of  hyoscyamus  or  belladonna,  extract  of  gentian, 
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extract  of  nux  vomica,  quinine,  sulphate  of  iron, 
or  ipecacuanha.  The  dose  of  the  aperient 
should  not  exceed  that  required  to  secure  gentle 
evacuation,  and  it  varies  with  individuals. 
Purging  exhausts  torpid  bowels,  and  porpetuates 
constipation.  The  bowels  should  not  be  pushed 
to  more  frequent  relief  than  has  been  habitual 
with  the  patient  from  early  life.  The  aperient, 
which  should  be  varied  in  a  prolonged  course  of 
treatment,  should  be  very  gradually  dropped, 
while  the  intestinal  tonics  (belladonna,  quinine, 
nux  vomica,  iron)  are  continued.  The  duration 
of  treatment  is  prolonged  until  the  aperient  is 
almost  entirely  withdrawn.  The  remedi  es  should 
be  taken  immediately  or  two  or  three  hours  after 
the  principal  meal.  The  treatment  by  bella- 
donna, introduced  by  Bretonneau,  was  greatly 
prized  by  Trousseau  (see  Colon,  Diseases  of). 

In  anaemic  subjects  a  firm  and  prolonged  course 
of  iron  should  be  aided  by  aloes,  nux  vomica, 
and  arsenic.  In  hsemorrhoidal  complications 
abes  should  as  a  rule  be  avoided,  and  laxative 
electuaries  should  be  prescribed  ;  in  some  cases, 
however,  it  tones  without  irritating  the  rectum. 
Flatulent  dyspepsia  and  tympanites  are  indica- 
tions for  the  prescription  of  nux  vomica,  which, 
however,  will  not  radically  cure  constipation. 
In  obstinate  cases  the  most  useful  remedies 
are  colocynth  —  tincture  (Prussian  Pharm.)  5 
minims  or  more  on  sugar  or  in  water  three  or  four 
times  a  day,  or  10  to  20  minims  an  hour  before 
breakfast ;  extract  or  compound  pill  with  small 
doses  of  croton  oil,  or  with  gamboge,  elaterium,  or 
other  combinations ;  podophyllin  with  bella- 
donna (Trousseau),  ipecacuanha,  and  colocynth 
or  aloes.  A  full  dose  of  opium  may  liberate 
the  bowels  after  the  failure  of  the  strongest 
purgatives,  and  constipation  depending  on  inhibi- 
tion of  the  sympathetic  nerve  from  pain,  will  be 
relieved  by  opium  with  belladonna.  Enemata, 
when  frequently  required,  should  be  small  in 
quantity,  and  at  first  tepid,  then  cold  ;  for  occa- 
sional use  for  the  purpose  of  clearing  away 
faeces  loading  the  large  bowel,  they  should  be 
large  (from  two  to  six  pints)  and  warm  (see 
F.?:ces,  Retention  of).  The  frequent  use  of  large 
warm  injections  is  injurious.  Purgative  waters, 
such  as  the  Friedrichshall,  Pullna,  Hunyadi,  or 
Carlsbad  waters,  given  occasionally  in  small 
doses  with  warm  water  in  the  early  morning, 
are  often  valuable  adjuvants  to  a  well-organised 
course  of  treatment.  Constipation  cannot,  how- 
ever, be  cured  by  a  course  of  saline  purgatives, 
and  may  be  greatly  aggravated  by  it. 

Numerous  other  drugs  have  been  recommended 
in  the  treatment  of  habitual  constipation,  among 
which  are  nitric  acid ;  arsenic  with  food  in  de- 
bilitated anaemic  females,  in  the  sedentary,  or 
the  old;  tincture  of  benzoin — 20  minims  thrice 
daily;  tincture  of  colchicum — a  few  drops  after 
each  meal ;  carbonate  of  iron  ;  compound  liquorice 
powder  with  sulphur — a  teaspoonful  at  bedtime 
in  water;  tincture  of  veratrum  viride — 3  minims 
four  or  five  times  a  day  ;  or  ox-gall  dried,  in  pills. 

George  Olivee. 

CONSTITUTION. —  Synon.  :  Diathesis, 
Habit,  Conformation  of  body.  Fr.  Constitution; 
Ger.  Leibesbeachajfenheit. 

The  constitution  may  be  tcund  or  unsound. 
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A  sound  constitution  may  be  deficx-d  as  the 
harmonious  development  and  maintenance  of 
the  tissues  and  organs  of  which  the  body  is 
made  up.  It  originates  with  the  union  of  a 
healthy  sperm  and  germ  cell,  continues  with  the 
growth  of  the  product  under  the  most  favour- 
able conditions  to  adult  life,  and  becomes  gradu- 
ally enfeebled  with  advancing  age  by  the  process 
of  natural  decay. 

The  constitution  may  be  unsound  in  con- 
sequence of  deficient  vitality.  This  deficient 
vitality  may  be  general,  as  is  sometimes  ob- 
served in  the  children  of  parents  one  or  both 
of  whom  are  in  advanced  life,  or  whose  vitality 
on  one  side  or  the  other  has  been  reduced  by 
excesses,  such  as  alcoholic  or  venereal.  Ex- 
hausted vitality  from  prolonged  disease,  e.g. 
phthisis  or  tertiary  syphilis,  affecting  either 
parent,  may  determine  the  death  of  the  offspring 
at  an  early  period  from  mere  failure  of  nutrition, 
or  may  cause  it  to  succumb  to  acute  disease  not 
not  necessarily  associated  with  any  inherited 
tendency  of  a  special  kind.  The  deficient  vitality 
may  De  restricted  to  certain  tissues  or  organs,  viz., 
those  concerned  in  the  nervous,  vascular,  respi- 
ratory, or  digestive  systems.  Thus  amongst  the 
most  strikingly  hereditary  of  diseases  are  those 
of  degeneracy,  such  as  emphysema,  structural 
heart-diseases,  atheroma  of  vessels,  certain  kidney- 
diseases,  &c.  Rightly  interpreted,  these  diseases 
are  of  the  nature  of  premature  senility,  attacking 
certain  tissues  or  organs — as  it  may  be  seen  to 
attack  the  hair  or  the  cornea  — from  some  in- 
herent defect  in  their  vitality. 

The  constitution  may,  in  the  second  place,  be 
unsound  from  some  definite  inherited  form  of 
disease.  Although  the  constitution  of  an  indi- 
vidual begins  with  his  life,  it  is  nevertheless  the 
resultant  of  the  constitutional  peculiarities  of 
many  antecedents.  This  being  so,  tendencies  to 
disease  may  date  far  back  in  the  pedigree,  to  be 
called  forth  from  time  to  time  by  favouring  cir- 
cumstances. "We  need,  however,  practically  only 
go  back  a  few  generations  in  inquiring  for  those 
diseases  which  are  well  recognised  as  being 
hereditary.  These  form  one  section  of  the  group 
of  constitutional  diseases. — Congenital  syphilis, 
gout,  scrophulosis,  tuberculosis,  cancer,  asthma, 
and  certain  neuroses  are  all  diseases  which  are 
apt  to  appear  at  certain  periods  of  the  life  of  the 
offspring,  inconsequence  of  some  specific  inherent 
defect  of  blood  or  tissue  derived  from  his  pro- 
genitors. 

The  constitution  may,  thirdly,  become  unsound 
at  any  period  subsequent  to  birth,  (a)  This  may  be 
due  to  the  surrounding  conditions  of  lifebeing  evil. 
Deficient  or  impure  air,  insufficient  or  improper 
food,  defective  sunlight,  over- work,  intemperance, 
&c,  may  injure  the  constitution  and  give  rise  to 
diseases  whose  constitutional  nature  is  some- 
times strikingly  shown  in  the  tendency  of  some 
of  them  to  become  hereditary.  Eickets,  phthisis, 
and  scrofula  are  examples.  (A)  The  introduction  of 
certain  poisons  into  the  system  affects  the  consti- 
tution profoundly,  and  in  some  cases  permanently, 
after  the  more  obvious  effects  of  the  poisons  have 
passed  away.  All  the  acute  specific  zymotic  dis- 
eases, including  vaccinia,  would  come  under  this 
category.  They  render  the  organism,  for  a  long 
period  or  for  life,  proof  against  subsequent 
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attacks  of  the  same  disease.  Only  in  certain 
cases,  however,  can  the  soundness  of  the  consti- 
tution be  said  to  be  impaired  by  such  diseases, 
and  then  it  is  usually  through  the  occurrence  of 
soquelfD.  R.  Douglas  Powell. 

CONSTITUTIONAL     DISEASES.  — 

Those  may  be  rogardod  as  diseases  generated 
from  within,  in  the  course  of  the  wear  and  tear, 
nutrition  and  waste  of  the  body,  in  consequence 
of  inherent  or  acquired  weakness  in  its  con- 
struction. 

The  applicability  of  the  term  'constitutional' 
to  disease  is  sufficiently  explained  in  the  pre- 
ceding remarks  on  'constitution.'  The  term 
may,  however,  be  associated  with  a  group  of 
so-called  'general'  diseases,  in  opposition  to 
that  which  includes 'zymotic'  or 'specific' diseases, 
which  are  generated  by  the  introduction  of  some 
definite  poison  from  without. 

In  our  present  state  of  knowledge,  however,  no 
very  rigid  lines  can  be  drawn  to  separate  local, 
general,  constitutional,  and  specific  diseases  from 
one  another.  See  Disease,  Causes  of. 

K  Douglas  Powell. 

CONSTBICTION  (constringo,  I  bind  to- 
gether).— A  narrowing,  to  a  limited  extent,  of  a 
canal  or  hollow  organ,  due  either  to  a  textural 
change  in  its  walls,  or  to  the  pressure  of  a  band 
surrounding  it. 

CONSUMPTION  (consumo,  I  waste). — This 
is  a  term  for  any  wasting  disease,  but  it  is  gener- 
ally applied  to  pulmonary  phthisis.  See  Phthisis. 

CONTAGION. — The  word  contagion  is  ap- 
plied in  pathology  to  the  property  and  process 
by  which,  in  certain  sorts  of  disease,  the  affected 
body  or  part  causes  a  disease  like  its  own  to 
arise  in  other  bodies  or  other  parts;  and  the 
Latin  word  contagium  is  conveniently  used  to 
denote  in  each  such  case  the  specific  material, 
shown  or  presumed,  in  which  the  infective  power 
ultimately  resides.    See  Zyme  and  Zymosis. 

The  property  of  contagiousness  belongs  to  a 
very  large  number  of  the  diseases  which  affect 
the  human  body.  And  in  more  than  this  direct 
way  the  property  is  of  great  interest  to  mankind. 
Contagiousness  of  disease  is  a  fact  not  only  for 
man,  but  apparently  for  all  living  nature  ;  and 
the  influence  of  contagion  in  spreading  destruc- 
tive diseases  among  domestic  animals,  and  among 
those  parts  of  the  vegetable  kingdom  which  con- 
tribute to  the  nourishment  of  man,  is  such  as  to 
make  it  of  immense  social  importance  that  the 
laws  of  contagion  should  be  well  studied  and 
understood.  Further,  just  as  contagion  in  the 
case  of  living  bodies  and  their  parts  spreads 
disease  from  one  to  another,  so,  to  an  immense 
extent,  in  the  case  of  certain  matters  which, 
though  of  organic  origin,  are  not  living,  it 
spreads  various  processes  of  decay.  The  so- 
called  'fermentations'  which  yield  alcohol 
and  vinegar,  as  well  as  that  in  which  putre- 
faction consists,  are  contagious  affections  of  the 
respective  matters  in  which  they  occur  :  every 
cheesemonger  knows  that  moulds  of  different 
kinds  spread  by  inoculation,  each  in  its  own 
kind,  from  cheese  to  cheese ;  and  if  the  Greek 
•proverb  'grape  mellows  to  grape'  is  true  of  the 


living  fruit,  the  apple-loft  gives  analogous  ex 
periences  of  contagion  among  the  fruit  which  is 
garnered. 

The  rationale  of  the  word  '  contagion,'  as  now 
used,  is  that  the  property  is  understood  to  attach 
itself  essentially  to  a  material  contact ;  not  necop- 
Barily  that,  when  infection  is  spread  from  indi- 
vidual to  individual, the  contactof  the  individuals 
must  have  been  immediate ;  but  that  in  all  crises 
there  must  have  been  such  passage  of  material 
from  the  one  to  the  other,  as  was  in  itself  at 
least  a  mediate  contact  between  them.  And 
similarly,  in  those  very  instructive  illustrations 
of  the  process  of  contagion  which  are  furnished 
within  the  limits  of  a  single  diseased  body  by 
the  propagations  of  disease  from  part  to  part  of 
it,  we  can  in  general  easily  see  that  infection 
advances  from  part  to  part,  either  in  proportion 
as  part  touches  part,  or  in  proportion  as  the  one 
receives  from  the  other  the  outflow  of  lymph  or 
blood  or  secretion. 

The  various  specific  matters  which  effect  con- 
tagion in  the  living  body,  the  respective  '  con- 
tagia  '  of  the  given  diseases,  seem  all  to  have  in 
common  this  one  characteristic :  that  in  appro- 
priate media  (among  which  must  evidently  be 
counted  any  living  bodily  texture  or  fluid  which 
they  can  infect)  they  show  themselves  capable  of 
self-multiplication ;  and  it  is  in  virtue  of  this 
property  that,  although  at  the  moment  of  their 
entering  the  body  they  in  general  do  not  attract 
notice,  either  as  objects  of  sense  or  as  causes 
of  bodily  change,  they  gradually  get  to  be  re- 
cognisable in  both  of  these  respects.  Now,  the 
faculty  of  self-multiplication  is  eminently  one  of 
the  characters  which  we  call  vital ;  and  when  it 
is  said  that  all  contagia  are  self-multiplying 
things,  this  is  at  least  very  strongly  to  suggest  that 
perhaps  all  contagia  are  things  endowed  with  life. 

In  order  to  any  general  consideration  of  the 
question  thus  suggested,  contagia  may  conveni- 
ently (even  if  but  provisionally)  be  distinguished 
as  of  two  main  classes,  differing,  or  at  present 
seeming  to  differ,  from  each  other  in  their  mode 
of  action  on  the  organisms  which  they  infect: 
one  class,  namely,  that  of  Parasites;  and  the 
other  class,  that  of  the  true  or  Metabolic  Con- 
tagia. Of  this  separation,  so  far  as  present 
knowledge  seems  to  justify  it,  the  assumed 
grounds  are:  that  each  true  Contagium,  in 
proportion  as  it  multiplies  in  the  body,  tram- 
forms,  in  a  way  which  is  specific  to  itself  and  is 
different  from  the  ways  of  other  contagia,  the 
bodily  material  with  which  it  has  contact;  while, 
on  the  contrary,  the  Parasite,  however  much 
it  may  grow  or  multiply  in  the  body,  produces  no 
qualitative  effects  specific  to  itself,  but  only  such 
effects  as  are  of  common  kind  to  it  and  all  other 
parasites — indications,  namely,  of  its  mechanical 
intru-siveness  in  the  parts  which  it  occupies,  and 
sometimes  of  the  drain  which  it  makes  on  its 
host's  general  nutritive  resources. 

A. — Of  Parasites,  in  relation  to  processes  of 
contagion,  little  needs  be  said  in  the  present 
article.  When  an  organism  or  part  of  it  is.  in 
greater  or  less  amount,  inhabited  by  other 
organisms,  animal  or  vegetable,  which  subsist 
on  it,  or  its  food  or  refuse,  it  of  course  may  be 
a  centre  of  infection  to  other  (if  susceptible) 
bodies  or  parts,  to  which  it  can  transmit  live 


parasites  or  their  germs  or  seeds:  for,  -when 
this  transmission  takes  place,  growth  and  self- 
multiplication,  as  in  a  colony,  are  the  natural 
results  which  have  to  be  expected  ;  and  in  pro- 
portion as  these  occur,  the  newly-infected  body 
or  part  gradually  gets  to  suffer,  like  the  old,  from 
those  particular  derangements  which  make  the 
type  of  parasitic  disease.  Some  parasitic  diseases, 
especially  some  of  those  of  the  skin,  spread 
actively  by  direct  contagion  in  ordinary  inter- 
course; as  for  instance,  scabies  by  the  migration 
of  its  acari,  and  porrigo  (among  children)  by  the 
spores  of  its  microphyte;  and  the  spreading  of 
such  diseases  where  they  exist  may  of  course  be 
to  any  extent  facilitated  by  aggregation  of  per- 
sons and  uncleanliness  of  personal  habits.  There 
are  cases  in  which  parasitic  disease  spreads  from 
animal  to  animal  only  in  proportion  as  the 
one  feeds  on  the  other,  and  eats  it  with  para- 
sites still  living  in  it;  or  in  proportion  as  live 
parasite-eggs  or  larvae,  discharged  from  the  body 
of  one  animal,  get  conveyed  with  food  (especi- 
ally on  raw  herbage  and  in  water)  into  the 
bowels  of  another.  Considerable  epidemics  of 
trichiniasis  in  the  human  subject  hare  been 
traced,  chiefly  in  Germany,  to  infection  from  the 
pig;  in  cases  where  pork,  abounding  with  trichinae, 
has  been  eaten,  as  sausage-meat  or  otherwise,  in  a 
raw  or  imperfectly-cooked  state ;  and  in  Iceland 
the  very  great  sufferings  of  the  human  subject 
and  the  cattle  from  echinococcus  have  been 
traced  to  the  influence  of  the  dogs  in  spreading 
contagion  from  the  slaughter-house,  where  they 
eat  hydatidised  offal,  to  the  kitchen-gardens  and 
water-sources  and  pastures,  where  they  dis- 
charge tape-worm  eggs  from  their  bowels.  See 
Porbioo,  Scabies,  Trichina,  Hydatid,  &c. 

The  diseased  states  which  consist  in  being 
colonised  by  parasites  are  diseases  of  indefi- 
nite duration,  tending  in  some  cases  to  indefi- 
nite increase.  In  cases  where  the  disease  consists 
in  the  presence  of  swarms  of  blood-sucking  or 
otherwise  exhausting  animal  parasites,  symptoms 
of  the  blood-drain  will  of  course  gradually  arise ; 
but  otherwise  the  parasite,  whether  animal  or 
vegetable,  operates  only  as  a  mechanical  presence. 
Skin  and  mucous  membrane  will  be  irritated  in 
their  superficial  layers,  and  in  some  cases  more 
deeply,  by  the  animal  or  vegetable  parasites 
which  breed  on  or  in  them,  just  as  they  might  be 
by  dead  mechanical  irritants  :  solid  organs  having 
cystic  entozoa  in  them  will  in  like  manner  show 
evidence  of  irritation  by  encapsulating  the  colo- 
nists; and  the  surrounding  tissue  will  of  course 
suffer  compression  and  displacement  in  proportion 
as  the  colonisation  {e.g.  in  case  of  echinococcus) 
is  compact  and  massive.  In  the  case  of  trichiniasis 
— but,  in  ourordinary  experience,  in  no  other — the 
multiplication  of  the  parasites,  the  burrowing  of 
their  young,  and  the  general  diffusion  of  these  in 
the  body,  are  processes  of  such  extreme  activity 
that,  if  the  quantity  of  contagium  taken  into  the 
6tomach  has  been  large,  the  innumerable  local 
irritations  suffice  to  make  a  very  acute  fever ; 
but  even  in  this  extreme  case,  the  merely  irrita- 
tive type,  though  exaggerated,  is  essentially  pre- 
served. 

As  different  sorts  of  animals  are  notoriously 
liable  to  different  sorts  of  parasites,  so,  even 
amo'iL'   nimals  of  one  sort,  as  for  instance  in  the 
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human  kind,  the  liability  of  different  bodios  to 
receive  particular  parasite-infections,  does  not 
seem  to  be  quite  equal  for  all.  Especially,  the 
vegetable  parasites  seem  to  have  their  affinities 
determined  or  modified  by  the  general  state  of 
health  of  the  recipient;  and  there  are  cases  in 
which  it  looks  as  if  there  ran  in  particular  family- 
lines  (perhaps  with  some  slight  chemical  idiosyn- 
crasy) a  special  liability  to  particular  intestinal 
worms.  There,  however,  is  no  reason  to  believe 
that  in  regard  of  the  more  important  animal 
parasites,  as  particularly  of  trichina  and  the  tseni- 
adae,  the  susceptibility  of  individuals  to  attacks 
is  other  than  universal  and  practically  equal. 

B. — The  true  or  metabolic  contagia  (to  which 
the  rest  of  the  present  article  will  exclusively 
refer) — the  contagia  which,  in  their  respective 
and  specific  ways,  operate  transformingly  on 
the  live  bodily  material  which  they  affect,  are 
perhaps  the  most  important  of  all  the  inciden- 
tal physical  influences  which  concern  mankind. 
Whether  they  may  all,  at  some  time  hereafter, 
admit  of  being  named,  like  the  parasitic  con- 
tagia, in  terms  of  biological  classification,  is 
a  question  which  needs  not  in  the  first  instance  be 
raised  ;  for  meanwhile  the  identity  of  each  separate 
true  contagium  is  settled  in  experimental  and 
clinical  observation  by  the  uniformity  of  the 
operation  of  each  on  any  given  animal  body 
which  it  affects.  Each  of  the  diseases  propagates 
itself  in  its  own  form  in  as  exact  identity,  as  if 
it  were  a  species  in  zoology  or  botany ;  and  in 
each  such  repetition  of  the  disease  there  is  a 
multiplication — always  a  large,  and  sometimes  an 
inconceivably  immense  multiplication,  of  material 
which  has  the  same  infective  property.  Evi- 
dences innumerable  to  that  effect  are  under  daily 
clinical  observation  in  this  climate  in  instances 
of  smallpox,  measles,  scarlatina,  whooping-cough, 
enteric  fever,  mumps,  typhus,  syphilis,  cowpox, 
diphtheria,  erysipelas,  hospital  gangrene,  puru- 
lent ophthalmia  and  gonorrhoea,  venereal  soft- 
chancre  and  phagedsena,  &c. :  for,  barring  falla- 
cies, no  man  ever  sees  any  one  of  those  diseases 
produced  by  the  contagium  of  any  other  of 
them ;  and  any  man  who  has  before  him  a  case 
of  any  of  them  can  see  that,  however  minute 
may  have  been  the  quantity  of  contagium  by 
which  the  disease  was  started,  the  patient's 
diseased  body  (part  or  whole)  yields  for  the  time 
an  indefinitely  large  supply  of  the  specific  agent. 
It  is  more  or  less  habitual  to  some  of  the  diseases 
that  the  infectedness  of  the  patient  is  first  made 
known  to  the  observer  by  such  general  pyrexia. 
as  tells  of  change  already  far  advanced  in  the  cir- 
culating mass  of  blood  ;  and  it  is  only  after  this 
has  shown  itself,  that  other  symptoms,  adding 
themselves  to  the  fever,  complete  the  more  or  less 
complex  type  which  establishes  the  identity  of  the 
disease.  But  in  many  of  the  diseases  it  may  be 
the  case  (either  naturally  or  as  result  of  experi- 
mental infection)  that  the  first,  and  in  some  dis- 
eases the  main  or  even  the  only,  effects  of  the 
contagion  are  local  changes,  passing  where  we  can 
from  the  first  observe  them  ;  and  the  broad  facts 
of  metabolic  infection,  as  regards  waste  of  bodily 
material  with  concurrent  increase  of  contagium, 
are,  in  many  such  cases,  among  our  most  familiar 
experiences.  Most  instructive,  too,  are  the  facts 
of  contagion  which  are  to  be  learnt  in  the  study 
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of  tuborcle:  the  contngium,  introducible  either  by 
tubercular  and  certain  septic  inoculations  through 
the  skin,  or  intornally  by  the  infective  action  of 
tho  milk  or  diseased  organs  of  tubercular  animals 
if  takon  as  food;  and  tho  contagium,  when  intro- 
duced, gradually  spreading  as  it  multiplies,  and  as 
lympli  and  blood  carry  it  from  the  first  infection- 
spot  to  other  organs  which  now  will  repeat  the 
process.  And  similarly  in  cancer  (though  tho 
primary  disease  is  at  present  of  unknown  origin 
and  cannot  be  created  by  experiment)  tho  repeti- 
tion of  the  primary  disease  in  socondary  and  ter- 
tiary propagations  in  tho  body  of  tho  sufferer  is 
one  of  themoststrikingof  all  evidences  of  conta- 
gion ;  because  of  the  great  number  of  structural 
typos  which  pass  under  the  name  of  cancer,  and 
the  fidelity  with  which  each  of  them  is  repro- 
duced in  the  organ  to  which  the  contagion  ex- 
tends. A  further  fact  of  contagion,  deserving 
notice  in  the  present  context,  is  the  local  spread 
of  certain  of  these  processes  by  continuity  of 
tissue ;  as,  for  instance,  in  the  continuous  ex- 
tension of  phagedena  or  hospital-gangrene  from 
any  centre  of  first  inoculation,  or  of  tubercular 
softening  or  cancer  at  the  place  where  it  begins  : 
a  mode  of  extension  which  indicates  successive 
infective  actions  of  matter  on  matter  in  spheres 
of  ever-widening  circumference ; 1  and  the  like 
of  which,  but  in  rudimentary  degree,  may  be 
traced  in  the  areola  of  any  acute  inflammation. 

In  the  physiology  of  the  metabolic  contagia 
no  facts  are  more  characteristic  or  more  important 
than  those  which  show  the  relativeness  of  par- 
ticular contagia  to  pabticdlar  beceptivities  of 
body.  First,  and  in  intimate  connexion,  as  would 
seem,  with  a  chemical  electiveness  of  action  which 
will  presently  be  imputed  to  contagia,  there 
is  the  preference  which  some  particular  contagia 
(however  introduced  into  the  system)  show  for 
particular  organs  of  the  body ;  so  that,  by  the 
exercise  of  this  preference,  there  is  given  to  each 
of  the  diseases  its  own  set  of  clinical  and  ana- 
tomical characters.  Compare,  as  instances  in 
this  point  of  view,  the  respective  local  affini- 
ties of  smallpox,  enteric  fever,  mumps,  syphilis, 
hydrophobia,  &c. — Secondly,  it  may  be  noted 
that,  in  regard  to  some  of  the  contagia,  different 
"persons,  and  particularly  persons  of  different 
family-stocks,  show  original  differences  of  sus- 
ceptibility;  original,  namely,  as  distinguished 
from  others,  hereafter  to  be  mentioned,  which 
are  acquired;  so  that,  for  instance,  the  severity 
with  which  scarlatina  or  diphtheria  will  strike 
(in  particular  families  contrasts  with  a  com- 
parative mildness  of  the  same  disease  in  other 
families,  or  perhaps  even  with  cases  of  ap- 
parently complete  personal  immunity  under  ex- 
posure to  the  particular  danger:  and  recent 
researches  have  seemed  to  suggest  as  possible 
that,  in  the  very  wide  differences  of  degree 
with  which  tubercular  disease  prevails  in  differ- 
ent families,  an  essential  condition  may  be,  that 
the  families  have  widely  different  degrees  of 
original  predisposition  towards  some  of  the 
septic  contagia. — Thirdly,  there  is  the  extremely 
suggestive  fact  with  regard  to  many  of  our  best- 
known  febrilising  contagia,  that  they  run  a 
1  Compare  Tennyson's 

'little  pitted  speck  in  garnered  fruit, 
Which,  rotting  Inward,  slowly  moulders  all.' 


course  of  definite  duration,  and  that  in  this 
course,  provided  the  patient  do  not  die,  all 
present,  perhaps  all  future,  susceptilnlily  to  the 
particular  contagium  is  utterly  exhausted  from 
the  patient ;  so  that  re-introduction  of  the  same 
contagium  will  no  more  renew  that  patient's 
disease  than  yeast  will  excite  a  new  alcoholic 
fermentation  in  any  previously  well-fermented 
bread  or  wine.  The  inference  from  this  fact  seems 
unavoidable,  that  each  such  contagium  operates 
with  a  chemical  distinctiveness  of  elective  affinity 
on  some  special  ingredient  or  ingredients  of  the 
body  ;  and  that  exhausting  this  particular  mate- 
rial in  febrile  process,  which  necessarily  ends 
when  the  exhaustion  is  complete,  is  the  bodily 
change  which  tho  contagium  'specifically'  per- 
forms.— Of  not  all  metabolic  contagia,  however, 
can  it  be  said  that  their  operation  runs  so  definite 
and  self-completing  a  course. .  For,  first,  there 
are  particular  acute  infections  which,  as  a  rule, 
kill ;  either  (as  appears  to  be  the  case  in  splenic 
fever  when  affecting  man)  because  of  the  extreme 
magnitude  of  the  transforming  process  which  the 
contagium  sets  up,  or  else  (as  appears  to  be  the 
case  in  hydrophobia)  because  the  elective  in- 
cidence of  the  contagium  is  on  an  organ  indis- 
pensable to  life  ;  so  that  in  such  cases  there  is 
in  fact  hardly  such  an  event  as  passing  alive 
through  the  whole  process  of  the  disease.  And 
secondly,  there  are  the  contagious  dyscrasies 
which  are  clearly  characterised  by  their  tendency 
to  indefinite  duration :  syphilis,  which  oftener 
than  not  relapses  in  successive  outbreaks,  and 
often  as  years  pass  invades  the  body  more  and 
more  deeply,  and  may  after  all  never  during  life 
be  ended ;  and  tubercle  and  cancer,  which,  with 
almost  invariable  persistence,  will  in  general 
steadily  advance  month  by  month  to  infect  more 
and  more  of  the  body  till  the  process  eventuates 
in  death. 

The  transmission  of  various  contagious  diseases 
in  cosnnjNiTBSs  is  of  course  greatly  influenced, 
both  in  detail  and  in  aggregate,  by  such  differ- 
ences of  individual  receptivity  as  were  men- 
tioned in  the  last  section.  Notably,  as  regards 
communities  through  which  particular  acute  in- 
fections have  had  full  run,  fresh  sparks  of  the 
contagium  may  find  little  or  no  fuel  on  which  to 
act ;  and  much  new  diffusion  of  the  disease  may 
not  again  be  possible,  till  immigration,  or  births, 
or  lapse  of  time  operating  in  other  ways,  shall 
have  reconstituted  a  susceptible  population.  And, 
given  the  susceptible  population,  circumstances 
of  time  and  place  are  infinitely  various  (especi- 
ally as  regards  quantity  and  quickness  of  per- 
sonal or  quasi-personal  intercourse)  in  determin- 
ing how  far  this  population  shall  have  particular 
contagia  thrown  in  its  way. 

Also  there  are  conditions,  not  primarily  of 
a  personal  kind,  which  operate  on  a  very  large 
scale  in  determining  the  spread  of  some  of  the 
metabolic  infections  :  giving  to  them  respec- 
tively at  certain  times,  in  ways  not  hitherto 
understood,  a  special  increment  of  spreading- 
power,  and  in  some  instances  also  special  malig- 
nity: and  thus  enabling  them  respectively  from 
time  to  time  to  come  into  comparative  prominence 
in  national  life,  nnd  perhaps  at  once  or  success- 
ively in  many  different  countries,  in  the  form  of 
so-called  epidemics.  Thus,  it  is  maUer  of  familiar 
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knowledge  that  the  fevers  which  are  most 
habitual  to  this  country,  scarlatina,  measles, 
smallpox,  enteric  fever,  are  of  nothing  like 
uniform  prevalence, — that  scar latina.for  instance, 
will  be  three  times  as  fatal  in  one  year  as  in 
another,  and  that  smallpox  is  liable  to  even 
greater  exacerbations :  and  it  is  known  that 
temporary  differences  of  this  kind  are  not  exclu- 
sively local, — that,  for  instance  (to  quote  a  late 
official  report)  '  the  epidemic  of  smallpox  which 
began  in  England  towards  the  close  of  1870  and 
terminated  in  the  second  quarter  of  1873  was 
part  of  a  general  epidemic  outbreak  of  that 
disease,  of  world-wide  diffusion,  marked  wher- 
ever it  occurred  by  an  intensity  and  malignity 
unequalled  by  any  previous  epidemic  of  the 
disease  within  living  memory.'  The  wider  the 
survey  which  we  take  of  epidemiology,  the 
more  certain  it  becomes  to  us,  that,  outside  the 
conditions  which  are  independently  personal 
or  local,  there  are  cosmical  conditions  which 
have  to  be  considered.  Doubtless  there  are 
great  epidemiological  facts — such,  for  instance, 
as  the  first  spreading  of  smallpox  to  America,  or 
in  our  own  times  the  increasing  frequency  of 
Asiatic  cholera  in  Europe,  which  may  be  ascribed 
to  novel  conditions  of  international  intercourse : 
but  there  are  others,  equally  great,  to  which 
apparently  no  such  explanation  can  be  applied. 
For  what  reason  it  is  that  cholera  every  few  years 
has  its  definite  fit  of  extension  in  India, — or  why 
diphtheria,  which  scarcely  had  a  place  in  history 
till  it  overran  Europe  in  the  16th  century,  and 
which  since  then  had  been  rarely  spoken  of, 
began  again  some  twenty-odd  years  ago  to  be 
comparatively  importantin  England, — or  why  the 
plague  of  the  Levant  has  for  the  last  two  centu- 
ries been  so  unfamiliar  to  us, — or  why  the  yellow 
fever  of  the  Mississippi  has  in  particular  years 
raged  furiously  in  parts  of  Europe, — or  why  our 
black-death  of  the  14th  century,  though  appar- 
ently still  surviving  in  India,  has  never  but  that 
once  been  in  Europe. — or  whither  has  gone  our 
sweating-sickness  of  three  centuries  ago, — or 
whence  have  come  the  modern  epidemics  of 
cerebro-spinal  meningitis :  these,  and  many  like 
questions,  which  cannot  at  present  be  answered, 
seem  to  be  evidence  enough  that,  in  the  making 
of  epidemics,  contagion  and  personal  suscepti- 
bility may  be  factors  in  a  partly  conditional  sense. 
Influences  which  are  called  '  atmospheric ' — the 
various  direct  and  indirect  influences  which 
attach  to  the  normal  succession  and  occasional 
abnormality  of  seasons,  in  respect  of  the  insola- 
tion of  our  planet,  and  of  the  temperature  and 
humidity  of  air  and  earth — are  in  general  far  too 
vaguely  regarded  as  elements  of  interest  in  the 
present  question,  but  are  possible  factors  which 
no  epidemiologist  should  omit  from  scientific 
consideration.  For  any  definite  knowledge  which 
exists  on  the  relation  of  particular  conditions  of 
season  to  the  prevalence  of  particular  epidemics, 
the  reader  is  referred  to  the  article  Epidemics, 
and  to  articles  on  the  respective  diseases. 

In  the  passage  of  the  metabolic  contagia  from 
person  to  person  various  agencies  may  bo  in- 
strumental,— bedding  or  clothing  or  towels  which 
have  been  used  by  the  sick,  dirty  hands,  dirty 
instruments  or  other  utensils,  the  washerwoman's 
basket,  foul  water-supply,  stinking  house-drains, 


contaminatod  milk  or  other  food,  the  common 
atmosphere,  &c. ;  but  differences  of  that  sort 
are  only  differences  as  to  the  means  by  which 
such  communication  is  established  with  a  dis- 
eased  body  as  brings  its  products  into  relation 
with  healthy  persons;  and  the  disengagement 
of  infectious  products  from  the  bodies  of  the 
sick  is  pathologically  the  one  influential  fact. 
As  regards  the  products  which  ought  to  be 
deemed  infectious,  the  specially-diseased  sur- 
faces and  organs  of  the  patient,  and  the  dis- 
charges and  exhalations  which  they  respectively 
yield,  must  always  be  regarded  with  chief  sus- 
picion; but  suspicion,  however  much  it  may 
insist  on  them,  must  never  disregard  other 
sources  of  danger.  Of  some  of  the  metabolic 
contagia  we  practically  know,  and  of  many  of 
the  others  we  may  by  analogy  feel  sure,  that, 
when  a  given  body  is  possessed  by  one  of  them, 
no  product  of  that  body  can  be  warranted  as 
safe  not  to  convey  the  infection.  Presumption 
against  every  part  and  product  of  the  diseased 
body  is  by  everyone  readily  admitted  where 
there  are  vehement  general  symptoms  of 
disease :  but  it  is  important  to  know  that  not 
only  in  such  febrile  states,  but  even  in  states  of 
chronic  dyscrasy,  and  even  at  times  when  the 
dyscrasy  may  be  giving  no  outward  sign,  the 
infected  body  may  be  variously  infective.  Thus, 
in  regard  to  constitutional  syphilis,  it  is  certain 
that  the  mere  utero-catarrhal  discharge  of  the 
syphilitic  woman,  or  the  sperm  of  the  syphilitic 
man,  or  the  vaccine  lymph  of  the  syphilitic 
infant,  may  possibly  contain  the  syphilitic  con- 
tagium  in  full  vigour,  even  at  moments  when  the 
patient,  who  thus  shows  himself  infective,  has 
not  on  his  own  person  any  outward  activity  of 
syphilis.  Similarly,  in  regard  to  tubercular  dis- 
ease, experiment  has  proved  beyond  question  that 
the  milk  of  animals  suffering  from  tubercle  will, 
if  taken  as  food  by  other  animals,  infect  them 
through  the  intestinal  mucous  membrane :  and 
there  are  independent  reasons  for  believing  that 
the  tubercular  contagium  (like  the  syphilitic) 
will  at  times  during  the  dyscrasy  be  contained 
in  the  seminal  fluid,  and  that  men,  tubercular 
perhaps  only  in  some  degree  which  is  not  im- 
mediately important  to  themselves,  may  by  that 
secretion  convey  fatal  infection  to  women  with 
whom  they  have  conjugal  relations.1  Regarding 
many  of  the  metabolic  contagia,  conclusive  evi- 
dence exists  that,  when  they  are  in  operation 
in  pregnant  women,  the  foetus  will  in  general 
be  infected  by  them ;  and  this  though  the 
diseases  (e.g.  smallpox,  cholera,  syphilis)  be  of 
the  most  different  pathological  types :  but  with 
regard  to  pregnant  animals  affected  with  splenic 
fever  it  is  noticeable  that  Brauell,  in  his  ex- 
tensive researches,  found  the  blood  of  the  foetus 
not  to  be  infective. 

In  general,  each  contagium  has  its  own 
favourite  way  or  ways  of  entering  the  body  ; 
and  these  preferences  are  not  only  of  speculative 
interest,  as  attaching  to  varieties  of  nature  and 
natural  habits  among  the  contagia,  but  are  of 
obvious  practical  importance  as  measures  of  the 
widely  different  degroes  in  which  the  different 
contagia  are  qualified  to  spread  in  communities. 
Thus,  inoculation  at  broken  surfaces  of  skin 
1  See  Dr.  Weber,  in  Clin.  Soc.  Trans.,  1874. 
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or  mucous  membrane  has  long  been  known  as 
the  ordinary  mode  by  which  the  infections  of 
syphilis,  hydrophobia,  splenic  fever,  cowpox,  and 
farcy  or  glanders,  get  admission  to  the  body; 
and  our  best  knowlodge  of  some  other  infec- 
tious diseases  (notably  of  tubercle)  has  been 
derived  from  inoculatious  intentionally  made 
with  their  contagia  for  purposes  of  study. 
While  probably  all  infoctions  which  tend  to  be 
of  genoral  action  on  the  body  can  be  brought  into 
action  in  that  way,  and  whilo  some  infections 
are  not  known  to  pass  by  any  other  mode  of 
transmission,  thore  aro  many  infections  which 
spread  freely  from  subject  to  subject  by  atmo- 
spheric and  dietetic  communication ;  and  the 
meaning  of  these  preferences  is  hitherto  not 
fully  known.  It  seems  that  some  contagia  are  so 
acted  upon  by  air  and  water,  that  they  seldom  or 
never  reach  the  body  in  an  effective  6tate  by  those 
common  means  of  communication, — some  hardly, 
if  at  all,  by  water,  and  some  not  by  air  except  with 
very  close  intercourse  ;  and  further,  that,  of  con- 
tagia which  reach  the  body  in  an  effective  state, 
some  require,  while  others  do  not  require,  that 
an  abnormal  breach  of  surface  shall  give  them 
special  opportunity  for  talcing  hold.  In  some  of 
the  cases  where  a  disease  can  be  propagated  in 
both  ways,  —  i.e.,  certainly  in  smallpox,  and 
apparently  also  in  bovine  pleuro-pneumonia,  the 
artificially-inoculated  disease  tends  to  be  much 
milder  than  the  disease  otherwise  contracted ;  but 
pathologically  it  is  difficult  to  conceive  any  essen- 
tial difference  between  those  different  modes  of 
contagion.  It  may  be  presumed  that,  in  the  modes 
which  are  not  by  true  inoculation,  acts  which 
are  comparable  to  inoculation  take  place  on 
internal  surfaces  ;  that,  for  instance,  when 
particles  of  scarlatina-contagium  are  caught 
in  the  tonsils,  or  inhaled  into  the  bronchi,  or 
swallowed  into  the  stomach,  they  begin  by  pene- 
trating the  texture  of  the  mucous  membrane, 
and  by  thus  effecting  as  real  an  inoculation,  with 
regard  to  the  blood,  as  that  which  art  or  acci- 
dent provides  in  other  cases  through  the  punc- 
tured skin.  That  previous  abnormal  breach  of 
surfaco  by  artificial  puncture  or  otherwise  is  not 
necessary  to  allow  the  infection  of  mucous  sur- 
faces is  illustrated  in  ophthalmia  and  gonor- 
rhoea ;  where  apparently  no  other  condition  has 
to  be  fulfilled  than  that  a  particle  of  the  blen- 
orrhagic  contagium  shall  be  deposited  on  the 
natural  surface  of  the  mucous  membrane.  It 
deserves  notice  that,  while  a  considerable  number 
of  the  worst  diseases  of  the  domestic  animals 
admit  of  being  communicated  to  man  by  artificial 
inoculation  atmospheric  communication  seems  to 
be  very  inapt,  if  not  absolutely  unable,  to  infect 
man  with  any  one  of  them ;  and  in  this  connection 
it  may  be  of  interest  to  remember  that  syphilis, 
one  of  the  most  familiar  of  human  infections, 
but  hitherto  not  traced  to  any  brute  ancestry, 
differs  from  our  other  current  infections  in  re- 
quiring inoculation  to  transmit  it. 

"When  any  metabolic  contagium  enters  the 
animal  body,  it  requires  an  interval  of  time,  and 
in  most  cases  a  considerable  interval,  before  its 
morbific  effects  can  become  manifest  even  to 
skilled  observation.  The  period  of  latency  or 
so-called  incubation  varies  greatly  in  different 
cases.    In  hydrophobia  it  is  very  rarely  less 


than  of  one  month,  is  certainly  often  of  several 
months,  and  is  said  to  be  sometimes  of  years. 
In  syphilis  the  inoculated  spot  remains  generally 
for  at  least  a  fortnight,  and  may  remain  even 
as  much  as  five  weeks,  without  any  ostensible 
change  ;  and  the  roseola  of  the  general  infection 
will  not  be  seen  till  some  weeks  later,  when 
generally  at  least  three  months  will  have 
elapsed  since  the  first  inoculation.  In  the  acute 
eruptive  fevers,  when  their  contagium  is  trans- 
mitted by  air,  the  first  changes  which  ensue  on 
infection  are  not  external,  and  we  cannot  be  sure 
what  early  internal  changes  may  take  place ;  but 
in  smallpox,  the  fever  (which  is  the  first  overt 
sign)  does  not  attract  notice  till  about  the  twelfth 
day  after  infection,  nor  the  eruption  till  two  days 
later;  and  in  measles  the  incubation-time,  though 
perhaps  less  uniform,  seems  to  be  little  (if  any) 
shorter  than  that  of  smallpox.  The  septic  con- 
tagia and  the  contagium  of  splenic  fever  seem  to 
be  of  particularly  quick  operation  ;  but  even  the 
most  virulent  septic  contagium,  when  without 
admixtures  which  tend  to  complicate  its  action, 
will  not  begin  sensibly  to  derange  the  infected 
animal  till  at  least  several  hours  after  it  has 
been  inoculated.  As  regards  the  contagia  last 
referred  to,  it  is  conceivable  that  the  self-multi- 
plication of  the  contagium  in  the  form  in  which 
it  proves  fatal  to  life  is  a  process  which  goes  on 
continuously  and  uniformly  from  the  moment  of 
inoculation  to  the  moment  of  death,  and  that  the 
moment  when  signs  of  general  derangement  be- 
come manifest  is  the  moment  when  this  uniformly- 
advancing  process  has  accumulated  in  the  system 
a  certain  quantity  of  result: — but  it  does  not 
seem  easy  to  apply  this  explanation  to  the  dis- 
eases of  long  incubatory  period ;  and  we  can 
hardly  conjecture  what  may  be  the  latent  pro- 
cesses— for  instance  of  smallpox,  during  the  first 
ten  or  more  days  after  contagium  has  been 
received. 

Itis  notyetpossibletosay,  in  any  universal  sense, 
with  regard  to  the  metabolic  contagia,  what  is  the 
essential  constitution  of '  contagious  matter,"  or 
what  the  intimate  nature  of  the  '  transforming 
power'  which  the  particle  of  such  matter  exer- 
cises  on   the  particles  which  it  infects. — As 
regards    the  question  of  the  torce,  chemists, 
when  they  refer  in  general  terms  to  the  various 
acts  which  they  designate  acts  of  fermenta- 
tion, allege  that  certain  processes  of  change  in 
certain  sorts  of  organic  matter  induce  charac- 
teristic changes  in  certain  other  sorts  of  organic 
matter,  not  by  the  common  chemical  way  of 
double  decomposition  with  reciprocally  new  com- 
binations, but  (so  to  speak)  as  a  mere  by-play 
or  collateral  vibration-effect  of  the  chemical 
force   which  is   in   movement ;  and  though 
language  can  hardly  be  more  vague  than  this  for 
any  scientific  purpose,  it  expresses  clearly  enough 
the  conviction  of  experts  that  a  certain  great 
force  in  nature  lies  beyond  their  power  even  of 
definite  nomenclature,  much  more  of  exact  iden- 
tification  and   measurement.     In   that  most 
interesting,  but  most  difficult  and  hithortj 
almost    uninvestigated,   branch    of  chemical 
dynamics,  wo  are  supposed  to  have  our  nearest 
clue  to  tho  scientific  problems  of  the  present 
subject-matter.    It  may  be  conceded  that  the 
'  contact-influences  '  which  aro  dimly  recognised 
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as  causing  the  fermentatory  changes  of  dead 
organic  matter  hare  apparent  analogues  in 
many  of  the  morbific  influences  of  contagion : 
for  the  changes  -which  chemists  call  '  fermenta- 
tory '  are  all  catalytic  or  disintegrative  of  the 
organic  compounds  -which  they  affect;  and  when 
living  protoplasm  is  brought  by  contagion  into 
processes  of  characteristic  decay,  the  analogy 
seems  sufficiently  close  to  justify  the  -word 
zymotic  in  the  naming  of  the  nature  of  the  pro- 
cess. But  it  must  not  be  forgotten  that,  among 
immediate  effects  of  contagion  in  the  living  body, 
are  cases  -wherein  the  process  (so  far  as  -we 
can  yet  see)  is  primarily  not  catalytic  or  dis- 
integrative, but,  on  the  contrary,  anaplastic  or 
con-structive.  Thus,  -when  tubercle  gives  rise 
to  tubercle,  -whether  by  secondary  and  tertiary 
infection  in  a  single  diseased  body,  or  by  infec- 
tion from  the  sick  to  the  healthy,  each  new 
tubercle  -which  the  contagion  brings  into  being  is 
a  growth-product  of  the  texture  which  bears  it. 
And  similarly,  when  the  innumerable  varieties 
of  cancerous  tumour  propagate  themselves  by 
contagion,  each  after  its  special  type,  in  the 
bodies  of  the  respective  sufferers,  it  is  growth, 
not  disintegration,  which  we  first  see.  It  would 
seem  that  in  those  cases  of  anaplastic  '  contact- 
influence  '  something  far  beyond  the  analogy  of 
chemical  fermentations  must  be  involved ;  and, 
in  view  of  some  of  them,  the  physiologist  has  to 
bethink  himself  of  the  analogy  of  that  '  contact- 
influence'  which  becomes  the  mainspring  of 
all  normal  growth  and  development,  when  the 
ovum  receives  spermatic  impregnation. — As 
regards  the  ultimate  organic  constitution  of  the 
several  metabolic  contagia — (each  of  them  of 
course  abstracted  from  accidental  admixtures, 
and  seen  or  conceived  in  the  smallest  and 
simplest  units  of  quantity  and  quality  in  which 
its  specific  force  can  be  embodied) — modern  re- 
search seems  more  and  more  tending  to  show 
that  the  true  unit  of  each  metabolic  conta- 
gium  must  either  be,  or  must  essentially  include, 
a  specific  living  organism,  able  to  multiply  its 
kind.  For  with  regard  to  those  other  contagia 
fas  we  may  properly  call  them)  which  spread 
fermentatory  processes  in  common  external 
nature,  and  of  which  it  is  as  clear  as  of  the 
morbific  contagia  that  they  multiply  themselves 
in  proportion  as  they  act,  it  seems  to  be  estab- 
lished beyond  reasonable  doubt  that  the  '  self- 
multiplication  '  of  each  of  them  as  it  acts  is  the 
infinite  multiplication  of  a  specific  microphyte  ; 
and  that  this  microphyte  (acting  apparently  by 
means  of  a  matter  which  it  produces  and  from 
which  it  can  be  mechanically  separated)  is  the 
essential  originator  of  the  fermentation.1  This 
being  the  case  in  regard  of  those  fermentations, 
it  seems  probable  that  the  same  is  in  substance 
true  of  the  specific  morbid  changes  which 
extrinsic  contagia  produce  in  the  materials  of 

1  The  doctrine  to  which  the  words  in  parenthesis  refer 
(that  the  microphyte  is  not  itself  the  ferment,  but  the 
producer  and  evolver  of  the  ferment)  tends  to  bring 
the  case  of  these  ferments  into  parallelism  with  that  of 
the  chylopijetic  and  other  functional  ferments  which 
more  highly  organised  creatures  produce  fcr  the  purposes 
of  their  own  economy.  In  the  latter  case  the  distinc- 
tion between  the  ferment-yielding  live  bodies  (say  cer- 
tain gastric  cellB)  and  their  not-live  product  (say  pepsin) 
is  already  familiar. 
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the  living  body:  probable,  namely,  that  low, 
self-multiplying  organic  forms,  specific  in  each 
case  for  the  particular  disease  which  is  in  ques- 
tion, are  essential  to  each  morbid  poison  ;  that 
the  increase  of  each  contagium  as  it  acts  is  the 
characteristic  self-multiplication  of  a  living  thing; 
and  that  this  (however  obscure  may  yet  remain 
its  mode  of  operation)  is  the  essential  originator 
of  change  in  the  affected  materials  of  the  diseased 
body.  The  fact  that  low  organic  forms  of  the  sorts 
now  spoken  of  have  often,  or  generally,  been 
seen  in  the  morbid  products  and  tissues  of  per 
sons  with  zymotic  disease,  would  not  by  itself 
be  a  proof,  or  nearly  a  proof,  that  the  forms  are 
causative  of  the  morbid  change :  for  obviously 
they  might  be  mere  attendants  on  the  necrosis 
and  decomposition  of  bodily  material,  availing 
themselves  of  the  process  (just  as  certain  insects 
would)  to  feed  and  multiply  :  and  in  many  of  the 
cases  in  which  micrococci  have  been  seen  in 
morbid  material,  no  direct  proof  could  be  given 
that  the  meaning  of  their  presence  was  more  than 
that.  There  are,  however,  some  cases  in  which 
this  proof  has  been  completely  established ;  and 
though  such  cases  are  at  present  but  few,  the 
significance  of  each  of  them  in  aid  of  the  inter- 
pretation of  other  cases  is  of  the  highest  im- 
portance.    The  researches  of  successive  able 
observers  in  regard  of  the  splenic  fever  of 
farm-stock,  and  those  of  Dr.  Klein  in  regard 
of  the  '  pneumo-enteritis '  (as  he  names  it)  of 
swine,  have  shown  that  in  each  of  these  cases 
the  microphyte  which  attends  the  disease  is 
botanically  specific;  that  it  and  its  progeny 
can  be  conducted  through  a  series  of  artificial 
cultivations  apart  from  the  animal  body;  and 
that  germs  thus  remotely  descended  from  a  first 
contagium  will,  if  living  animals  be  inocu- 
lated with  them,  breed  in  these  animals  the 
specific  disease.    It  is  equally  well  known  that 
the  organisms  (spirilla)  which  are  found  multi- 
plying in  the  blood  during  the  accesses  of  relaps- 
ing fever  are  botanically  specific ;  but  in  regard 
to  this  disease,   experimental  proof  has  not 
hitherto  been  given  that  the  spirilla,  if  sepa- 
rately inoculated,  will  infect  with  relapsing 
fever.    Studies  as  complete  as  those  which 
have  been  made  in  splenic  fever  and  pneumo- 
enteritis  will  no  doubt  sooner  or  later  be  made 
in  regard  to  many  other  of  the  diseases,  but 
their  progress  will  necessarily  be  slow ;  partly 
because  the  objects  which  have  to  be  scrutinised, 
and  to  which  specific  characters  have  to  be 
aesigned,  are  so  extremely  minute,  and  often  so 
similar  among  themselves,  that  none  but  very 
skilled  and  very  patient  microscopical  observers 
are  competent  to  pronounce  on  them;  and  partly 
again  because  the  conditions  of  the  case  are  such 
as  to  limit  very  closely  the  field  within  which 
the  essential  experimental  observations  can  be 
made.    Meanwhile,  however,  the  two  diseases, 
regarding  which  the  larger  knowledge  has  been 
obtained,  must  be  regarded  as  highly  suggestive 
in  regard  of  other  diseases  of  the  same  patholo- 
gical group,  and  particularly  as  giving  impor- 
tance to  fragments  of  evidence  (not  by  them- 
selves conclusive)  which  have  been  gathered  of 
late  years  in  studies  of  some  of  these  other 
diseases.    Eminently  this  is  true  of  the  large 
family  of  the  septic  infections — including  on  the 
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one  hand  erysipelas  and  pyaemia  with  its  conge- 
ners, and  having  on  the  other  hand  tuberculosis 
intimately  associated  with  it ;  and  almost  equally 
it  is  true  of  enteric  fever  and  cholera  and  diph- 
theria, and  of  the  smallpox  of  man  and  beast. 
Thus,  though  it  would  bo  at  least  premature  to 
say  of  these  diseases  that  they  certainly  have  as 
their  contagia  microphytes  respectively  specific 
to  them,  it  seems  at  present  not  too  much  to 
say  that  probably  such  will  be  found  the  case  ; 
and  if  as  much  may  not  yet  be  said  of  many  other 
diseases  which  are  due  to  metabolic  contagia,  it 
must  be  remembered  that  the  right  lines  of  study 
relating  to  contagia  in  this  point  of  view  have 
not  till  within  very  recent  times  been  opened. 

Of  the  natueax  history  of  the  contagia,  con- 
sidered independently  of  the  part  which  they 
play  in  the  living  body,  there  are  hitherto  only 
the  beginnings  of  knowledge.  The  absolutely 
first  origin  of  contagia  may  perhaps  not  be  more 
within  reach  of  scientific  research  than  the  abso- 
lutely first  origin  of  dog  or  cat ;  but  their  nearer 
antecedents — the  states  out  of  which  they  come 
when  first  about  to  act  on  the  living  body, 
and  generally  the  variations  which  they  and  the 
common  ferments  exhibit  under  natural  and 
artificial  changes  of  circumstance,  are  within 
easy  reach  of  investigation ;  and  those  humbler 
studies  are  likely  to  give  very  useful  results. 
For  some  of  our  cases  we  seem  to  have  an 
instructive  analogy  in  the  facts  which  Professor 
Hosier  has  put  together  in  explanation  of  the 
blue-milk  contagium  of  dairies  :  facts  showing 
that  the  omnipresent  penicillium  glaucum,  if  its 
spores  happen  to  alight  in  particular  (morbid) 
sorts  of  milk,  will  operate  distinctively  on  their 
casein  as  an  anilin-making  ferment,  rendering 
the  milk  blue  and  poisonous,  and  imparting  to 
each  drop  of  it  the  power  to  infect  with  a  like 
zymosis  any  normal  milk  to  which  it  may  be 
added.1  In  our  own  more  special  field,  patholo- 
gists have  already  learnt  that  certain  of  the 
so-called  '  morbid  poisons '  —  the  contagia  of 
erysipelas,  pyaemia  and  tuberculosis,  are  inti- 
mately related  to  the  common  ferment  or  fer- 
ments of  putrefaction ;  and  that  the  most  vehe- 
ment of  these  contagia  can  be  developed  by  the 
artificial  culture  of  successive  transmissions  in 
the  living  body  from  the  comparatively  mild 
contagium  of  any  common  inflammatory  process.2 

Two  other  directions  suggest  themselves  as 
likely  to  lead  to  fields  of  useful  observation 
and  experiment.  On  the  one  hand,  in  compara- 
tive pathology,  and  with  the  tracing  of  contagion 
from  animal  to  animal,  there  is  the  possibility 
that  at  last  some  lower  and  relatively  worth- 
less order  of  animals  may  be  found  the 
starting- ground  of  fatal  infections  for  higher 
orders ;  and  this,  perhaps,  by  contagia  which  in 
their  former  relations  are  of  mere  inflammatory 
significance.  On  the  other  hand,  in  geographical 
pathology,  and  with  the  tracing  of  contagion 
from  place  to  plnce,  local  centres  of  contagium- 

1  Virch.  Arch.,  vol.  43. 

■  Sec  particularly  Professor  Sander6on'B  papers  in  suc- 
cessive yearly  volumes  of  Reports  of  the  Medical  Officer  of 
the  Privy  Council  from  1868  to  1877.  It  concerns  the 
second  fact  mentioned  in  the  text  to  remember  that  ap- 
parently every  '  common  inflammatory  process  '  includes 
more  or  less  of  tcxtural  changes  Which  aro  necrotic  and 
of  septic  tendency.  See  Holmes' '»  System  of  Surgery,  first 
edition  artlflo  '  Inflammation.' 


origination  may  possibly  be  found,  in  which  tht 
contagium,  before  it  enters  the  animal  body,  wilt 
show  itself  an  independent  microphyte  of  the 
earth,  first  operating  on  the  animal  body  as  the 
essential  force  in  a  local  malaria.  Some  of  the 
worst  pestilences  known  to  the  human  race — 
yellow  fever,  cholera,  perhaps  plague,  and  also 
some  of  the  diseases  of  cattle,  have  in  their 
history  facts  which  suggest  that  sort  of  interpre- 
tation :  the  supposition,  namely,  that  certain 
microphytes  are  capable  of  thriving  equally 
(though  perhaps  in  different  forms)  either  with- 
out or  within  the  animal  body  ;  now  fructifying 
in  soil  or  water  of  appropriate  quality,  and  now 
the  self-multiplying  contagium  of  a  bodily 
disease.  In  regard  to  our  own  common  ague 
poison  there  seems  every  reason  to  suspect  that 
its  relation  to  soil  is  that  of  a  microphyte ;  and 
though  we  know  ague  only  as  practically  a  non- 
contagious disease,  we  do  not  know  that  an) 
1  ittle  transfusion  of  blood  from  sick  to  health} 
would  not  show  it  to  be  (in  that  way)  communis 
cable  from  person  to  person. 

It  needs  hardly  be  said  that  exact  scientific 
knowledge  of  the  contagia,  and  of  their  respec- 
tive modes  of  operation,  is  of  supreme  importance 
to  the  prevention  of  disease.  With  even  such 
knowledge  of  them  as  already  exists,  diseases 
which  have  in  past  times  been  most  murderous 
of  mankind  and  the  domestic  animals  can,  if  the 
knowledge  be  duly  applied,  be  kept  compara- 
tively, or  absolutely,  in  subjection  ;  and  the  fact 
that  at  the  present  time  fully  a  fifth  part  of  the 
annual  mortality  of  the  population  of  England 
is  due  to  epidemics  of  contagious  disease  is  only 
because  of  the  very  imperfect  application  hitherto 
made  of  that  knowledge.  In  the  present  article 
it  is  not  necessary  to  state  in  detail  the  practice 
which  ought  to  be  adopted  in  the  various  different 
cases  of  infectious  disease;  but  briefly  it  maybe 
said  that  one  principle  is  at  the  root  of  all  such 
practice,  whatever  the  disease  to  which  it  relates. 
This  principle,  which  of  course  becomes  more 
and  more  important  in  proportion  as  the  infec- 
tion is  dangerous,  and  as  the  persons  whom  it 
would  endanger  are  many,  is  the  principle  of 
thoroughly  effective  separation  between  the  sick 
and  the  healthy :  a  separation,  which,  so  far  as 
the  nature  of  the  disease  requires,  must  regard 
not  only  the  personal  presence  of  the  sick,  but 
equally  all  the  various  ways,  direct  and  indirect, 
by  which  infective  matters  from  that  presence 
may  pass  into  operation  on  others.  Especially 
as  regards  the  diseases  which  make  serious 
epidemics,  the  principle  of  isolation  is  not  carried 
into  effect  unless  due  care  be  taken  to  thoroughly 
disinfect  in  detail  allinfective  discharges  from  the 
sick,  and  all  clothing  and  bedding  and  towels  and 
like  things  which  such  discharges  may  have  im- 
bued, and  finally,  as  regards  certain  contagia,  the 
rooms  in  which  the  cases  have  been  treated  ;  and 
in  order  to  secure  these  objects,  it  is  essential  in 
all  grave  cases  to  make  such  nursing-arrange- 
ments and  such  arrangements  of  the  sick-room 
(whether  private  or  in  hospital)  that  no  reten- 
tion or  dissemination  of  infectious  matters  will 
escape  notice.  It  is  likewise  essential  that  all 
who  attend  on  the  sick  should  be  careful  not  to 
carry  contagion  to  other  persons ;  as  they  may 
but  too  easily  do,  particularly  in  scarlatina  and 
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in  certain  traumatic  and  puerperal  infections,  if 
they  omit  to  take  special  precautions  against  the 
danger.  See  articles  Quarantine,  Disinfection, 
and"  Public  Health,  and  those  on  the  special 
diseases. 

The  social  conditions  through  -which,  in  our 
own  country  at  the  present  time,  the  more  fatal 
infectious  diseases  are  enabled  to  acquire  epidemic 
diffusion  are  chiefly  such  as  the  following : — that 
persons  first  sick  in  families  and  districts, 
instead  of  being  isolated  from  the  healthy,  and 
treated  with  special  regard  to  their  powers  of 
spreading  infection,  are  often  left  to  take  their 
chance  in  all  such  respects  ;  so  that,  especially 
in  poor  neighbourhoods,  where  houses  are  often 
in  several  holdings,  and  where  always  there 
is  much  intermingling  of  population,  a  first 
case,  if  not  at  once  removed  to  a  special  estab- 
lishment, will  almost  of  necessity  give  occa- 
sion to  many  other  cases  to  follow ; — that  per- 
sons with  infectious  disease,  especially  in  cases 
of  slight  or  incipient  attack,  and  of  incomplete 
recovery,  mingle  freely  with  others  in  work-places 
and  amusement-places  of  common  resort,  and, 
if  children,  especially  in  day-schools;  and  that 
such  persons  travel  freely  with  other  persons 
from  place  to  place  in  public  conveyances  ; — that 
often,  on  occasions  when  boarding-schools  have 
infectious  disease  getting  the  ascendant  in  them, 
the  schools  are  broken  up  for  the  time,  and 
scholars,  incubating  or  perhaps  beginning  to 
show  infection,  are  sent  away  to  their  respec- 
tive, perhaps  distant,  homes; — that  keepers  of 
lodging-houses  often  receive  lodgers  into  rooms 
and  beds  which  have  recently  been  occupied 
by  persons  with  infectious  disease  and  have 
not  been  disinfected; — that  persons  in  various 
branches  of  business  relating  to  dress  (male  and 
female)  and  to  furniture,  if  they  happen  to 
have  infectious  disease,  such  as  scarlatina  or 
smallpox,   on    their  premises,  probably  often 
spread  infection  to  their  customers  by  pre- 
vious carelessness  as  to  the  articles  which  they 
send  home  to  them  ;  and  that  laundries  further 
illustrate  this  sort  of  danger  by  carelessness  in 
regard  to  infected  things  which  they  receive 
to  wash; — that  purveyors  of  certain  sorts  of 
food,  if  they  happen  to  have  infectious  disease 
on  their  premises,  by  carelessness  spread  in- 
fection to  their  customers ; — that  streams  and 
wells  with  sewage  and  other  filth  escaping  into 
them  are  most  dangerous  means  of  infection, 
especially  as  regards  enteric  fever  and  cholera  ; 
and  that  great  purveyors  of  public  water-supplies, 
so  far  as  they  use  insufficient  precautions  to  ensure 
the  freedom  of  their  water  from  such  risks  of 
infectious  pollution,  represent  in  this  respect  an 
enormous  public  danger  ; — that  ill-conditioned 
sewers  and  house-drains,  and  cesspools  receiving 
infectious  matters,  greatly  contribute  to  dis- 
seminate contagia,  often  into  houses  in  the  same 
system  of  drainage,  and  often  by  leakage  into 
wells.    Of  the  dangers  here  enumerated,  there  is 
perhaps  none  against  which  the  law  of  England 
does  not  purport  in  some  degree  to  provide.  At 
present,  however,  they  all  are,  to  an  immense  ex- 
tent, left  in  uncontrolled  operation  ;  partly  be- 
cause the  law  is  inadequate,  and  partly  because 
local  administrators  of  the  law  often  give  little 
care  to  the  matter;  but  chiefly  because  that  strong 


influence  of  national  opinion  which  controls  both 
law  ai>4  w-Biinistration  cannot  really  be  effective 
until  the  time  when  right  knowledge  of  the  sub- 
ject shall  be  generally  distributed  among  the 
people,  and  when  the  masses  whom  epidemics 
affect  shall  appreciate  their  own  great  interest 
in  preventing  them. 

Whenever  that  time  shall  come,  probably  the 
public  good  will  be  seen  to  require,  with  regard 
to  every  serious  infectious  disease  which  is  apt 
to  become  epidemic,  that  the  principles  which 
ought  to  be  accepted  in  a  really  practical  sense 
and  to  be  embodied  in  effective  law,  are  some- 
what as  follows : — (1)  that  each  case  of  such  dis- 
ease is  a  public  danger,  against  which  the  public, 
as  represented  by  its  local  sanitary  authorities,  is 
entitled  to  be  warned  by  proper  information ;  (2) 
that  every  man  who  in  his  own  person,  or  in  that 
of  anyone  under  his  charge,  is  the  subject  of  such 
disease,  or  is  in  control  of  circumstances  relating 
to  it,  is,  in  common  duty  towards  his  neighbours, 
bound  to  take  every  care  which  he  can  against 
the  spreading  of  the  infection ;  that  so  far  as  he 
would  not  of  his  own  accord  do  this  duty,  his 
neighbours  ought  to  have  ample  and  ready  means 
of  compelling  him  ;  and  that  he  should  be  respon- 
sible for  giving  to  the  local  sanitary  authority 
proper  notification  of  his  case,  in  order  that  the 
authority  may,  as  far  as  needful,  satisfy  itself 
as  to  the  sufficiency  of  his  precautions  ;  (3)  that 
so  far  as  he  may  from  ignorance  not  under- 
stand the  scope  of  his  precautionary  duties,  or 
may  from  poverty  or  other  circumstances  be 
unable  to  fulfil  them,  the  common  interest  is  to 
give  him  liberally  out  of  the  common  stock  such 
guidance  and  such  effectual  help  as  may  be 
wanting;  (4)  that  so  far  as  he  is  voluntarily  in 
default  of  his  duty,  he  should  not  only  be 
punishable  by  penalty  as  for  an  act  of  nuisance, 
but  should  be  liable  to  pay  pecuniary  damages 
for  whatever  harm  he  occasions  to  others;  (5) 
that  the  various  commercial  undertakings  which 
in  certain  contingencies  may  be  specially  instru- 
mental in  the  spreading  of  infection — water- 
companies,  dairies,  laundries,  boarding-schools, 
lodging-houses,  inns,  &c,  should  respectively  be 
subject  to  special  rule  and  visitation  in  regard 
of  the  special  dangers  which  they  may  occasion  ; 
and  that  the  persons  in  authority  in  them  should 
be  held  to  strict  account  for  whatever  injury 
may  be  caused  through  neglect  of  rule;  (6) 
finally,  that  every  local  sanitary  authority  should 
always  have  at  command,  for  the  use  of  its  dis- 
trict, such  hospital-accommodation  for  the  sick, 
such  means  for  their  conveyance,  such  mortuary, 
such  disinfection-establishment,  and  generally 
such  planned  arrangements  and  skilled  service, 
as  may,  in  case  of  need,  suffice  for  all  probabla 
requirements  of  the  district. 

Persons  who  are  imperfectly  acquainted  with 
the  scientific  and  social  facts  relating  to  the 
present  subject-matter,  or  who  have  never  seri- 
ously considered  them,  may  think  it  would  be 
over-sanguine  to  expect  any  general  recogni- 
tion of  principles  so  peremptory  as  the  above 
may  at  first  appear  to  them;  but,  if  so  think- 
ing, they  would  perhaps  have  under-estimated 
the  rapidity  with  which  knowledge  is  now 
increasing  as  to  the  common  interests  and 
mutual  duties  of  mankind  in  respect  of  danger- 
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ous  infectio  is  disease.  Fourteen  years  ago,  when 
thoso-called  cattle-plague  or  steppe-murrain  was 
imported  afresh,  as  a  long-forgotten  disease,  into 
this  country,  and  was  found  to  affect  very  large 
pecuniary  interests,  primarily  of  the  chief  land- 
owners of  the  United  Kingdom,  and  second- 
arily of  other  classes,  an  immensely  valuable 
stimulus  was  given  to  the  education  of  the 
country,  and  especially  of  its  Legislature,  in 
regard  to  the  preventability  of  the  infectious 
diseases.  And  the  remarkable  zeal  and  ability 
which  have  been  shown,  in  providing  adequate 
laws  and  admirable  administrative  arrangements 
against  the  diffusion  of  steppe-murrain  and  other 
infectious  diseases  of  Farm-Stock,  are  not  likely 
to  be  found  permanently  absent  in  relation  to  the 
interests  of  Human  Life,  when  once  the  true  bear- 
ings of  the  subject  shall  have  got  to  be  popularly 
understood.  John  Simon. 

CONTINUED  FEVERS.  — Chahactbes. 
— Under  the  name  of  Continued  Fevers  is 
included  a  group  of  diseases  which  have  the 
following  characters  in  common : — 

1.  They  are  attended  with  pyrexia,  or  a  febrile 
condition  sustained  for  a  more  or  less  definite 
period  of  considerable  duration,  without  inter- 
mission or  very  decided  remission,  and  not  due 
to  any  local  inflammation.  That  is,  the  fever 
is  essential,  and  not  merely  symptomatic.  The 
distinguishing  feature  of  pyrexia  is  unnatural 
elevation  of  the  temperature  of  the  body,  but 
there  are  other  symptoms  scarcely  less  constant 
— increased  frequency  of  the  pulse,  thirst,  loss  of 
appetite,  furred  tongue,  headache,  chilliness,  and 
— if  the  temperature  is  high — various  manifesta- 
tions of  disturbance  of  the  nervous  system. 

2.  They  are  clearly  due  to  the  introduction 
into  the  body  of  a  poison  from  without,  and  this 
poison  is  reproduced  in  the  system,  so  that 
continued  fevers  are  communicable  directly  or 
indirectly  from  the  sufferer  to  others.  This 
statement  would  not  apply  to  simple  continued 
fever  so  called  ;  but  simple  continued  fever, 
when  not  a  mild  or  abortive  attack  of  one  or 
other  of  the  specific  fevers,  has  scarcely  any- 
thing in  common  with  them. 

3.  The  continued  fevers  rarely  affect  the  same 
individual  twice.  An  attack  is  protective  against 
subsequent  attacks  of  the  same  fever.  This  is 
much  less  manifest  in  relapsing  than  in  typhus 
and  enteric  fever. 

4.  The  continued  fevers  have  a  more  or  less 
definite  duration.  A  certain  time  intervenes 
between  the  exposure  to  the  poison  and  the 
onset  of  the  disease,  which  is  called  the  period 
of  incubation  ;  and  the  disease  is  divisible  into 
the  stages  of  invasion,  dominance,  and  decline. 

5.  In  two  out  of  the  three  continued  fevers 
there  is  a  characteristic  cutaneous  eruption. 

Enumeration.  —  The  continued  fevers  are 
typhus,  enteric,  and  relapsing  fever.  Common 
continued  fever,  or  febricula,  often  associated 
with  them  for  the  sake  of  convenience,  re- 
sembles them  only  as  consisting  in  pyrexia  not 
traceable  to  any  known  local  inflammation.  It 
does  not  conform  to  the  characteristics  enume- 
rated, and  cannot  bo  brought  within  any  defini- 
tion which  applies  to  the  true  fevers. 

Diagnosis. — The  continued  fevers  have  to  be 


distinguished  from  the  intermittent  and  remit- 
tent fevers  on  the  one  baud,  and  from  the  eruptive 
fevers  and  some  other  diseases  on  the  other. 

1.  From  intermittent  and  remittent  fevers  they 
are  distinguished  clinically  by  the  comparatively 
sustained  high  temperature ;  but  were  this  all 
the  continuous  character  sometimes  assumed  by 
intermittents  and  the  remittent  type  occasionally 
seen  in  enteric  fever — especially  in  children — 
would  bring  them  close  together.  The  essential 
distinction  is  that  indicated  under  the  second 
head,  and  is  mainly  {etiological.  Both  kinds  of 
fever  are  due  to  a  poison  received  from  without ; 
but  while  in  continued  fevers  the  source  of  the 
poison  is  for  the  most  part  a  previous  case  of 
fever  of  the  same  kind,  and  the  poison  is  gene- 
rated anew  in  the  subject  of  the  disease,  remit- 
tents and  intermittents  are  of  malarious  origin, 
and  the  poison  is  never  reproduced  in  the  sys- 
tem, and  therefore  never  communicated  by  the 
sufferer. 

The  formation  of  the  specific  contagium  of 
continued  fevers  within  the  system  during  the 
disease  is  of  course  the  cause  of  their  spread  by 
contagion.  The  mode  of  this  spread  is  different 
for  the  different  fevers.  Typhus  and  relapsing 
fever  are  directly  contagious  in  an  eminent  de- 
gree ;  the  poison  is  contained  in  the  emanations 
from  the  skin  or  lungs,  and  is  capable  of  en- 
tering the  blood  of  healthy  persons  by  being 
breathed  or  swallowed ;  it  may  also  be  carried 
by  fomites.  Enteric  fever,  if  directly  contagious 
at  all,  is  very  slightly  so  ;  the  contagium  is  appa- 
rently not  given  off  in  the  breath  or  perspiration, 
but  chiefly  or  exclusively  from  the  bowels,  and 
the  disease  is  spread  mainly  by  the  contami- 
nation of  drinking  water,  or,  more  rarely,  by  sewer 
gases  or  by  the  emanations  from  typhoid  excreta, 
especially  after  long  residence  in  sewers. 

2.  The  distinctions  between  the  continued  and 
the  eruptive  fevers  remain  to  be  pointed  out 
They  are  of  a  very  slight  character.  All  the 
characters  given  of  the  continued  fevers,  includ- 
ing the  occurrence  of  a  cutaneous  eruption,  are 
common  to  them  and  the  eruptive  fevers.  The 
differences  are  as  follows : — 

a.  The  liability  to  the  eruptive  fevers  is 
almost  universal  in  the  absence  of  protection  by 
a  previous  attack,  and  is  little  affected  by  the 
state  of  health  of  the  individual,  while  the  lia- 
bility to  continued  fever  is  very  variable  in  dif- 
ferent persons,  and  even  races,  and  is  greatly 
influenced  by  external  conditions.  There  is  no 
parallel  in  the  eruptive  fevers  to  the  predisposi- 
tion to  typhus  and  relapsing  fever  generated  by 
overcrowding  and  famine. 

b.  The  protective  influence  of  a  previous 
attack  is  more  marked  in  the  eruptive  fevers, 
though  not  to  such  a  degree  as  would  constitute 
an  important  distinction.  Instances  of  small- 
pox after  a  previous  attack,  or  after  vaccination, 
and  second  attacks  of  measles  and  scarlet  fever, 
are  not  very  uncommon. 

c.  "While  in  the  eruptive  fevers  the  specific 
poison  is  considered  to  be  invariably  derived 
from  a  previous  case,  this  cannot  be  said  with 
the  same  confidence  with  regard  to  the  continued 
fevers.  It  is  true  that  in  by  far  the  largest 
proportion  of  attacks  of  typhus,  enteric,  and 
relapsing  fevers  the  source  of  the  poison  can  bo 
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traced,  and  that  as  the  experience  and  trained 
skill  brought  to  bear  on  the  search  increase,  the 
fewer  are  the  examples  in  which  it  fails  ;  but  it 
cannot  yet  be  said  definitely  that  these  fevers 
are  not  generated  anew  under  certain  conditions. 
The  constancy  with  which  typhus  and  relapsing 
fever  follow  in  the  track  of  overcrowding  and 
starvation  is  suggestive  of  spontaneous  origin; 
but  in  this  country  typhus  is  never  so  completely 
extinct  that  foci  of  infection  are  wanting,  and 
epidemics  of  relapsing  fever  may  be  imported. 
Enteric  fever,  again,  appears  from  time  to  time 
under  circumstances  which  appear  to  exclude 
the  possibility  of  the  poison  having  been  derived 
from  a  previous  case,  though  in  most  instances 
of  epidemic  prevalence  of  the  disease,  there  is 
conclusive  evidence  of  specific  and  not  merely  ge- 
neral contamination  of  the  air  or  water.  It  is  not, 
however,  necessary  to  enter  upon  this  controversy 
here,  or  to  do  more  than  allude  to  the  question 
whether  or  not  their  contagia  are  of  the  nature 
of  organic  germs.    See  Contagion  ;  and  Zyme. 

The  fevers  will  be  fully  described  under  their 
respective  names.     "William  H.  Broadbent. 

CONTRACTION,  Muscular  {contralto,  I 
draw  together). — A  term  applied  to  the  action 
or  to  the  shortening  of  a  muscle  from  any  cause, 
whether  in  health  or  in  disease.    See  Spasm. 

CONTRA-INDICATION.— Any  circum- 
stance which  forbids  the  employment  of  thera- 
peutic measures  otherwise  indicated. 

CONTRE-COTJT?  (Fr.),  Counter-stroke. — An 
injury  of  a  part  opposite  to  and  distant  from  that 
to  which  force  is  applied,  as  by  a  fall  or  direct 
blow.  Contre-coup  is  chiefly  observed  in  injuries 
of  the  skull. 

CONTUSION  (contundo,  I  bruise). — A 
bruise  or  injury  of  the  soft  parts  without  breach 
of  surface. 

CONVALESCENCE  (con  and  valesco,  I 
grow  well.) — The  period  of  convalescence  signifies 
5iat  period  during  which  a  patient  is  progressing 
towards  recovery,  and  is  returning  to  a  state  of 
health  after  having  suffered  from  an  illness. 
When  the  health  has  been  completely  restored, 
convalescence  is  said  to  be  established,  and  the 
patient  is  regarded  as  convalescent.  The  word 
is  used  most  commonly  in  association  with  fevers, 
inflammatory  diseases,  and  other  acute  affec- 
tions. Convalescence  may  be  ushered  in  by  a 
crisis,  and  become  speedily  established;  or  it 
may  be  very  slow  and  protracted  in  its  progress, 
which  is  also  often  interrupted  by  relapses,  com- 
plications, or  sequelae.  Patients  frequently  require 
careful  watching  and  judicious  treatment  while 
becoming  convalescent,  as  they  are  apt  to  retard 
or  even  prevent  their  recovery,  and  to  lay  the 
foundation  for  permanent  disease  by  neglect  of 
due  precautions,  especially  as  regards  their  diet. 
Much  injury  is  not  uncommonly  inflicted  by 
the  injudicious  administration  of  medicines,  and 
the  employment  of  other  means  which  are  sup- 
posed to  hasten  convalescence. 

Frederick  T.  Roberts. 

CONVOLUTIONS  OP  THE  BRAIN 
and  CORTEX  CEREBRI,  Lesions  of.— 
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The  pathology  of  the  cortex  cerebri  is  a  subject 
which,  notwithstanding  the  extensive  literature 
relating  to  cerebral  disease,  is  still  comparatively 
in  its  infancy.  The  older  records  and  observa- 
tions made  while  the  idea  was  still  prevalent,  that' 
the  convolutions  of  the  brain  had  no  definite  dis- 
positions and  relations,  and  that  the  various  parts 
of  the  hemispheres  were  functionally  equivalent, 
are  not  sufficiently  exact  to  be  made  the  basis  of 
trustworthy  clinical  and  physiological  conclu- 
sions. Eecent  anatomical  investigation  into  the 
topography  and  homologies  of  the  cerebral  con- 
volutions, and  the  experimental  researches  of 
Hitzig,  the  writer,  and  others  in  reference  to 
the  results  of  electrical  irritation  of  the  brain, 
have  directed  greater  attention  to  accurate 
topographical  descriptions  of  the  lesions  of 
the  cortex  in  connexion  with  observed  clinical 
symptoms.  As  yet,  however,  the  reliable  patho- 
logical material  is  not  very  extensive,  though  it 
is  every  day  accumulating,  more  particularly  by 
the  labours  of  Charcot  and  his  followers  in 
France,  and  Hughlings  Jackson  and  others  in 
this  country.  Up  to  a  comparatively  recent 
date  physicians  and  physiologists  generally  held 
by  the  views  of  Flourens,  based  on  experimental 
investigation  of  the  brains  of  the  lower  classes 
of  animals.  According  to  Flourens  the  hemi- 
spheres were  concerned  purely  with  intelligence — 
a  faculty  one  and  indivisible  ;  and  each  part  of 
the  hemisphere  possessed  the  functions  of  the 
whole,  so  that,  if  part  were  destroyed,  functional 
compensation  might  be  effected  by  the  parts 
which  remained.  These  views  seemed  satisfac- 
torily to  explain  the  cases,  not  uncommon,  in 
which,  notwithstanding  the  existence  of  exten- 
sive lesions  in  the  hemispheres,  no  symptoms 
were  observed  during  life.  The  frequent  associa- 
tion of  aphasia  with  a  limited  lesion  of  the 
cortex  cerebri,  vaguely  indicated  by  Bouillaud 
and  Dax,  and  definitely  fixed  by  Broca  at  the 
posterior  extremity  of  the  third  left  frontal  con- 
volution, was  a  step  towards  localisation  of 
function  in  the  brain,  which,  however,  met  with 
much  opposition  and  counter-facts.  The  clinical 
and  pathological  observations  of  Hughlings 
Jackson  in  reference  to  the  causation  of  limited 
and  unilateral  epileptiform  convulsions  were  an 
important  contribution  to  the  physiology  and 
pathology  of  the  cortex.  These  convulsions  he 
attributed  to  irritative  or  discharging  lesions  of 
the  grey  matter  in  the  neighbourhood  of  the 
corpus  striatum  in  the  opposite  hemisphere. 

Physiological  experiment  has  demonstrated 
the  correctness  of  the  views  advanced  by  Hugh- 
lings Jackson,  and  shown  that,  not  only  can 
movements  be  excited  by  electrical  irritation  of 
certain  regions  of  the  cortex,  but  also  that  defi- 
nite combinations  of  muscular  movements  uni- 
formly result  from  stimulation  of  certain  specia- 
lised areas  within  this  region.  The  interpretation 
of  these  facts,  now  no  longer  disputed,  has  been 
much  debated,  but  the  views  the  writer  has 
elsewhere  expressed  at  length  (Fitnctions  of 
the  Brain)  seem  in  accordance  with  the  most 
recent  and  careful  pathological  and  clinical 
research,  viz.  that  tho  brain  is  divided  into  a 
motor  and  a  sensory  region,  and  that  in  each 
there  are  definite  centres  with  definite  functions, 
and  that  the  symptoms  of  cortical  lesions  depend 
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on  the  locality  of  the  lesion,  and  on  whether 
it  is  unilateral  or  bilateral. 

Physiological  experiment  is,  as  to  precision 
in  its  results,  considerably  in  advance  of  clinical 
observation,  and,  from  the  nature  of  the  two 
methods,  this  is  what  might  be  expected. 

The  investigation  of  diseases  of  tho  brain  is 
surrounded  by  special  difficulties.  Though,  as 
shown  by  physiological  experiment,  the  brain  is 
capable  of  being  mapped  out  into  different 
regions  possessing  different  functions,  yet  the 
brain  acts  as  a  whole,  and  it  is  not  always  easy 
to  analyse  the  facts  of  disease,  and  to  distinguish 
with  certainty  between  the  effects  directly  de- 
pendent on  the  locality  of  the  brain  and  those 
due  to  the  indirect  influence  exerted  on  the 
functions  of  neighbouring  regions  and  on  the 
brain  as  a  whole.  And  when,  moreover,  we  take 
into  account  the  vague  manner  in  which  it  has 
been  the  custom  to  define  the  locality  of  the 
lesion,  it  is  not  surprising  that  so  little  has  as 
yet  been  accomplished  in  reference  to  the  locali- 
sation of  cerebral  disease. 

But,  besides  these  difficulties  there  are  others, 
of  greater  magnitude  and  less  easy  to  overcome, 
inherent  in  the  subject  itself.  For  the  brain, 
besides  being  concerned  with  certain  functions 
which  we  can  investigate  objectively,  viz.  sen- 
sation and  voluntary  motion,  is  the  organ  of 
mental  operations,  and  as  the  same  parts  have 
an  objective  and  subjective  function,  it  is  obvious 
that  cerebral  diseases  may  manifest  themselves 
mentally  as  well  as  bodily.  These  two  sides  of 
brain-function  and  their  disordered  manifesta- 
tions have  been  in  a  great  measure  artificially 
separated  for  convenience  in  treatment,  and  the 
relation  between  the  physiological  and  the  psy- 
chological has  not  been  duly  recognised.  And 
yet  it  is  obvious  that  until  psychological  phe- 
nomena have  been  reduced  in  ultimate  analysis 
to  their  anatomical  and  physiological  substrata 
we  can  have  no  rational  medical  psychology,  as 
distinguished  from  empiricism  or  mere  specu- 
lation, available  as  a  guide  to  the  diagnosis  and 
treatment  of  cerebral  disease  in  its  subjective 
or  mental  manifestations. 

That  the  brain  is  diseased  in  insanity,  func- 
tionally or  organically,  is  a  fact  now  universally 
admitted ;  but  it  is  also  true  that  the  lesions 
which  cause  objective  symptoms  in  the  domain 
of  motion  and  sensation  need  not  cause  mental 
derangement,  and  also  that  lesions  which  cause 
mental  derangement  need  not  manifest  themselves 
in  any  discoverable  disorders  of  sensation  or  mo- 
tion. In  fact,  for  purposes  of  ideation  we  have 
practically  two  brains  ;  for,  though  motion  and 
sensation  will  be  paralysed  on  the  opposite  side 
by  destruction  of  one  hemisphere,  yet  intelligence 
and  thought  are  possible  through  the  hemisphere 
which  remains. 

Various  forms  of  lesion  have  been  found  in 
the  brains  of  the  insane,  such  as  morbid  con- 
ditions as  to  vascularity,  degeneration  of  the 
olood-vessels,  degeneration  of  the  nerve-cells, 
neuroglia,  membranes,  &c.  ;  but  no  constant 
relation  has  as  yet  been  established  between  any 
one  form  of  degeneration  and  any  one  form  of 
mental  alienation,  or  between  the  latter  and  any 
localised  lesion.  Nor  has  it  been  clearly  estab- 
lished whether  the  forms  of  degeneration  found 


in  the  brains  of  tho  chronically  insane  are  the 
result  or  the  cause  of  the  mental  disorders.  An 
exception,  however,  is  to  bo  made  in  favour  of 
general  paralysis  of  the  insane,  where  there 
seems  to  be  a  definite  connexion  between  the 
anatomical  lesion  and  the  symptoms  manifested. 
In  this  disease  we  find  as  a  constant,  if  not  the 
only  factor,  a  form  of  chronic  encephalitis,  affect- 
ing chiefly  the  cortical  regions  which  physio- 
logical experiment  has  shown  to  be  the  motor 
zone  of  tho  hemispheres.  This  lesion  is  asso- 
ciated with  progressive  motor  paralysis,  varied 
with  intercurrent  epileptiform  and  apoplectiform 
seizures,  and  with  mental  symptoms  characterised 
generally  by  exalted  ideas  and  delusion  as  tc 
wealth,  power,  and  grandeur.  The  motor  symp- 
toms are  readily  accounted  for  by  the  locality 
and  character  of  the  cerebral  lesion,  but  the 
relation  between  this  and  the  mental  symptoms 
is  a  subject  which  psychological  analysis  has  yet 
to  elucidate. 

Another  link  between  the  physiological  and 
psychological  aspects  of  brain -function  is  fur- 
nished by  aphasia,  in  which,  with  a  definite  ana- 
tomical lesion,  there  is  a  definite  psychological 
defect  (see  Aphasia).  But  beyond  these  the 
relation  between  morbid  mental  manifestations 
and  morbid  conditions  of  the  brain,  and  their 
joint  relation  to  the  bodily  symptoms,  remain 
involved  in  great  obscurity. 

The  objective  symptoms  of  cortical  lesions 
depend  on  their  locality,  and  on  whether  they 
exercise  an  irritative  or  destructive  influence  on 
the  parts  they  invade.  From  the  localisation 
point  of  view  alone  the  intimate  nature  of  the  mor- 
bid process  is  unimportant,  except  in  so  far  as  its 
irritative  or  destructive  character  is  concerned. 
Lesions,  such  as  tumours,  which  from  their 
very  nature  exercise  important  indirect  effects 
on  the  encephalon  as  a  whole,  apart  from  their 
effects  on  the  regions  which  they  directly  invade, 
can  rarely  be  exactly  localised,  owing  to  the 
difficulty  of  separating  the  direct  and  indirect 
symptoms  from  each  other  and  referring  each 
to  its  exact  cause.  Also  no  rigid  conclusions  as 
regards  localisation  can  be  drawn  from  morbid 
affections  of  the  hemispheres  which  extend  over 
a  large  area,  such  as  the  various  forms  of  menin- 
gitis and  meningoencephalitis.  In  all  these 
cases  the  nature  of  the  affection  must  be  diag- 
nosed from  its  own  general  and  special  cha- 
racters ;  its  position  and  extent  in  the  brain 
being  arrived  at  approximately  from  a  considera- 
tion of  the  effects  of  accurately  circumscribed 
lesions,  as  determined  by  careful  clinical  and 
pathological  observation  and  physiological  ex- 
periment. 

The  brain  may  be  considered  as  divided  into 
a  motor  and  a  sensory  zone. 

Motor  Zone. — The  motor  zone  includes  the 
convolutions  bounding  the  fissure  of  Rolando, 
viz.  the  ascending  frontal  and  the  bases  of  the 
three  frontal  convolutions,  tho  ascending  pari- 
etal and  postero-parietal  lobule,  and  the  in- 
ternal surface  of  the  same  convolutions  or  para- 
central lobule.  In  this  zone  are  differentiated 
centres  for  the  movements  of  the  limbs,  head, 
and  eyes,  the  muscles  of  expression,  and  those 
of  the  mouth  nnd  tongue.  The  centres  of  the 
leg  and  foot  are  situated   in    the  postero- 
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parietal  lobule,  those  for  the  arm  in  the  upper 
third  of  the  ascending  frontal,  those  for  the 
hand  and  -wrist  in  the  ascending  parietal,  those 
of  the  facial  muscles  in  the  middle  third  of  the 
ascending  frontal  and  base  of  the  second  frontal, 
those  for  the  mouth  and  tongue  at  the  lower 
third  of  the  ascending  frontal  at  the  base  of  the 
third  frontal,  and  for  the  platysma  at  the  lower 
extremity  of  the  ascending  parietal,  just  posterior 
to  the  mouth-centre.  The  posterior  third  of  the 
upper  frontal  convolution  and  corresponding 
part  of  the  second  frontal,  contain  the  centre  for 
the  lateral  movement  of  the  head  and  eyes. 

The  frontal  regions  in  advance  of  this  centre, 
though  anatomically  related  to  the  motor  divi- 
sion of  the  internal  capsule,  do  not  seem  directly 
connected  with  motor  manifestations  as  judged 
by  the  negative  effects  either  of  irritation  or 
extirpation. 

Irritative  lesions  of  the  motor  zone  proper, 
such  as  may  be  induced  by  syphilitic  lesions, 
tumours,  spicula  of  bone,  depressed  fractures, 
thickening  of  the  membranes,  &c,  cause  con- 
vulsions, which  may  remain  limited  to  one  limb 
or  one  group  of  muscles  without  loss  of  conscious- 
ness, or  affect  the  whole  of  the  opposite  side 
with  loss  of  consciousness,  or  become  more  or 
less  bilateral  with  all  the  symptoms  usually 
observed  in  so-called  idiopathic  epilepsy. 

If  the  convulsive  phenomena  begin  always  in 
the  same  way,  and  if  they  frequently  remain 
localised  in  one  limb  or  one  group  of  muscles, 
and  especially  if  paralytic  symptoms  manifest 
themselves,  the  exact  position  of  the  lesion  in 
the  opposite  hemisphere  may  be  accurately  diag- 
nosed. (See  cases  by  Hughlings  Jackson,  Clini- 
cal and  Physiological  Besearches  on  the  Nervous 
System  (reprints),  1873;  Dr.  Dreschfeld,  Lancet, 
Feb.  24,  1877;  Dr.  Bramwell,  Brit.  Med.  Journ., 
Aug.  28,  1875;  MM.  Charcot  and  Pitres,  Bevue 
Mensuelle,  1877.) 

Destructive  lesions  of  the  motor  zone  cause 
general  or  limited  paralysis  of  voluntary  motion 
in  the  opposite  side  of  the  body,  according  as 
the  lesion  affects  the  whole  of  the  motor  zone  or 
is  limited  to  special  centres  within  this  area. 
The  causes  of  destructive  lesions  of  the  cortex 
may  be  various — hemorrhage,  laceration  by 
wounds,  &c.  One  of  the  most  common  causes 
is  embolism  or  thrombosis  of  the  arteries  sup- 
plying the  cortical  motor  area.  These  are 
derived  from  the  Sylvian  artery  of  the  middle 
cerebral.  The  cortical  branches  may  be  oc- 
cluded without  interfering  with  the  circulation 
in  the  corpus  striatum,  which  is  supplied  by 
special  branches,  as  shown  by  the  researches 
of  Duret  and  Heubner. 

When  the  motor  zone  is  affected  by  general 
destructive  lesion,  complete  hemiplegia  of  the 
opposite  side  results,  in  all  respects  like  that 
resulting  from  destructive  lesion  of  the  corpus 
striatum  and  anterior  portion  of  the  internal 
capsule.  In  this  form  of  paralysis  the  loss  of 
motion  is  most  marked  in  those  movements 
which  are  most  independent,  hence  the  arm  is 
moro  paralysed  than  the  leg  or  face,  and  the 
hand  more  paralysed  than  the  shoulder  move- 
ments of  the  arm.  This  has  been  accounted  for 
by  the  fact,  that  the  centres  for  bilateral  move- 
ments are  intimately  associated  in  the  lower 
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ganglia;  hence  the  stimulus  from  one  hemisphere 
can  to  a  certain  extent  call  forth  the  action  of 


Fig.  12. — Side  view  of  the  Left  Hemisphere  of  the 
Monkey.  The  areas  have  the  same  signification  as  in  the 
next  figure. 


Fig.  13. — Side  view  of  the  Left  Hemispherein  Man,  with 
the  areas  of  the  cerebral  convolutions.  The  effects  of 
stimulation  of  each  area,  as  ascertained  by  experiments 
on  the  brain  of  the  monkey,  are  subjoined. 

1.  Postero-parietal  lobule.  Advance  of  the  opposite 
hind  limb,  as  in  walking. 

2,  3,  and  i.  Around  the  upper  extremity  of  the  fissure 
of  Rolando.  Complex  movements  of  the  opposite  leg  and 
arm,  and  of  the  trunk,  as  in  swimming. 

a,  b,  c,  d.  Ascending  parietal  convolution.  Individual 
and  combined  movements  of  the  fingers  and  wrist  of  the 
opposite  hand.   Prehensile  movements. 

5.  Posterior  extremity  of  the  superior  frontal  convolu- 
tion.  Extension  forward  of  the  opposite  arm  and  hand. 

6.  Upper  pait  of  ascending  frontal  convolution 
Supination  and  flexion  of  the  opposite  forearm. 

7.  Median  portion  of  ascending  frontal  convolution. 
Retraction  and  elevation  of  the  opposite  angle  of  the 
mouth. 

8.  Lower  part  of  the  ascending  frontal  convolution. 
Elevation  of  ala  nasi  and  upper  lip,  with  depression  of 
lower  lip. 

9  and  10.  Inferior  extremity  of  ascending  frontal  con- 
volution (Broca's  convolution).  Opening  of  the  mouth 
with  (9)  protrusion  and  (10)  retraction  of  the  tongue- 
Region  of  aphasia.   Action  bilateral. 

11.  Between  the  inferior  extremities  of  the  ascending 
frontal  and  the  ascending  parietal  convolutions.  Re- 
traction of  the  opposite  angle  of  the  mouth  ;  and  the  head 
turned  slightly  to  one  side. 

12.  Posterior  portions  of  superior  and  middle  frontal 
convolutions.  Eyes  opened  widely ;  pupils  dilated ; 
head  and  eyes  turned  towards  opposite  side. 

13  and  18'.  Supra-mnrginsl  lobule,  and  angulai  gyrus. 
Eyes  moved  towards  the  opposite  side,  with  an  upward 
(13)  or  a  downward  (13')  deviation.  The  pupils  gener- 
ally contracted.   (Centre  of  vision.) 

14.  Infra-marginal  (superior  temporo-sphenoidal)  con- 
volution. Pricking  of  opposite  ear ;  head  and  eyes  turned 
to  opposite  side;  pupils  largely  dilated.  (Centre  of  hearing.) 
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the  conjoint  motor  nuclei.  The  electrical  con- 
tractility and  nutrition  of  tho  muscles  is  not 
effected  by  paralysis  of  cerebral  origin.  The 
nutrition  of  the  muscles  may,  however,  suffer 
from  disuse,  and  frequently  paralyses  of  cortical 
origin  are  followed  after  a  time  by  rigidity  and 
contraction,  accompanied  with  descending  secon- 
dary sclerosis  of  the  motor  tracts  of  the  crura, 
pons,  and  lateral  tracts  of  the  spinal  cord.  In 
some  cases  the  descending  degeneration  invades 
the  anterior  cornua  of  the  spinal  cord,  and 
atrophy  of  the  paralysed  muscles  ensues.  Occa- 
sionally from  limited  lesions  of  the  cortical 
motor  area  complete  hemiplegia  may  occur  on 
the  opposite  side  for  tho  time  at  least.  This  is 
to  be  explained  by  the  fact  that  sudden  estab- 
lishment of  a  destructive  lesion  may  cause  such 
commotion  or  perturbation  of  the  centres  in 
general,  that  their  functions  are  for  the  time 
suspended.  But  in  such  cases  those  centres 
which  have  been  only  functionally  suspended  will 
again  resume  their  functions,  and  the  paralysis 
will  disappear  except  of  those  movements  the 
centres  of  which  have  become  permanently  dam- 
aged. Limited  lesions  of  the  motor  zone  cause 
paralysis  of  those  movements  the  centres  of 
which  the  lesion  invades.  The  result  is  not 
complete  hemiplegia,  but  a  monoplegia  or  disso- 
ciated paralysis.  Hence,  from  a  cortical  lesion 
we  may  get  a  paralysis  of  the  arm,  or  of  the  arm 
and  face,  or  of  the  leg  and  arm,  or  of  the  face 
alone,  or  of  the  lateral  movements  of  the  head 
and  eyes.  Numerous  examples  of  these  mono- 
plegias resulting  from  limited  cortical  lesions 
have  been  collected  by  Charcot  and  Pitres  {Revue 
Mensuelle,  Jan.  1877,  et  seq. ;  abstract  in  Lond. 
Med.  Eecord,  April,  1877).  The  morbid  process 
which,  while  circumscribed  at  first,  causes  a 
monoplegia,  may  advance  to  other  centres,  and 
after  a  time  produce  general  hemiplegia  of  the 
opposite  side.  Hemiplegia  so  resulting  is  a, 
succession  of  monoplegia?,  and  is  a  sure  indi- 
cation of  cortical  disease.  It  is  to  be  noted 
that  destructive  lesion  of  the  mouth-centre 
(Broea's  region)  on  one  side  does  not  cause  para- 
1  ysis  of  articulation,  owing  to  the  fact  that  each 
centre  has  a  more  or  less  complete  bilateral 
influence  over  the  movements  of  the  mouth  and 
tongue.  Destructive  lesion  of  this  centre  in  the 
left  hemisphere  generally  gives  rise  to  aphasia 
without  paralysis  of  articulation  {see  Aphasia). 
In  bilateral  lesions  there  is  both  aphasia  and 
paralysis  of  articulation  {see  Dr.  Barlow's  case, 
Brit.  Med.  Jour.  1877,  vol.  ii.  p.  103).  Limited 
cortical  motor  lesions  are  frequently  associated 
with  transitory  rigidity  of  the  opposite  side  of 
the  body ;  and  if  the  lesion  is  complete,  the 
local  paralysis  or  monoplegia  will  remain  per- 
manently, and  may  be  accompanied  by  late 
rigidity  and  descending  sclerosis  of  the  motor 
tracts,  as  has  been  shown  by  Charcot  {op.  citX 
These  monoplegise  frequently  alternate  with 
unilateral  convulsions,  owing  to  the  morbid  pro- 
cess occasionally  inducing  irritation  of  tho  neigh- 
bouring centres. 

Destructive  lesions  of  the  frontal  and  orbital 
regions  cause  no  motor  paralysis  or  any  very 
evident  physiological  symptoms.  In  the  recorded 
cases  of  bilateral  lesions  symptoms  of  dementia 
to  a  greater  or  less  extent  have  been  noted. 


Sensory  Zone. — From  experiments  on  the 
brain  of  monkeys  by  means  of  the  conipleiuenial 
methods  of  excitation  by  the  electric  current,  and 
destruction  or*  the  grey  matter  of  the  cortex,  th0 
writer  him  arrived  at  tho  conclusion  that  in  the 
regions  lying  posterior  to  the  motor  zone  there 
are  differentiated  centres  of  sight,  hearing,  touch, 
smell,  and  taste.  The  sight-centre  is  situated  iu 
the  angular  gyrus,  and  embraces  also  the  occi. 
pital  lobe — the  occipito-angular  region ;  the 
centre  of  hearing  is  localised  in  the  superior 
temporo-sphenoidal  convolution  ;  the  tactile  cen- 
tre is  situated  in  the  hippocampal  region;  while 
the  contres  of  smell  and  taste  are  situated  to- 
gether at  the  lower  parts  of  the  temporo-sphe- 
noidal lobe. 

Destructive  Lesions. — Unilateral  destruction 
of  these  sensory  centres  does  not,  however, 
appear  to  permanently  abolish  sensation  on  the 
opposite  side  of  the  body.  It  is  only  when  the 
lesion  is  bilateral  and  in  corresponding  poinui 
that  the  loss  of  sensation  is  thorough  and  per- 
manent. Hence  the  fact  is  to  be  accounted  for, 
that  in  man,  as  a  rule,  unilateral  destructive 
lesions  of  the  regions  indicated  are  latent,  or  not, 
so  far  as  at  present  known,  accompanied  by  any 
objective  symptoms.  Numerous  cases  of  this 
kind  are  on  record.  No  secondary  descending 
degeneration  of  the  spinal  cord  has  been  ob- 
served in  these  cases. 

Until  evidence  is  increased  from  human  pa- 
thology of  the  occurrence  of  loss  of  sensation 
from  lesion  of  the  cortex — and  this  the  writer 
holds  is  to  be  looked  for  in  bilateral  destructive 
lesions — pathologists  in  general  reserve  their 
opinion  as  to  the  explanation  of  the  latency  of 
the  lesions  in  question. 

But  though  the  pathological  evidence  in  favour 
of  the  localisation  of  distinct  sensory  centres  is 
as  yet  comparatively  slender,  it  is  daily  increas- 
ing. Though  numerous  cases  are  on  record  of 
lesions  in  the  angular  gyri  and  occipital  lobes 
without  symptoms  as  regards  vision,  there  are 
others,  more  particularly  of  lesions  of  the 
medullary  fibres  of  this  region,  in  which  hemiopia 
towards  the  side  opposite  the  lesion  has  been 
observed.  Some  of  these  cases  may  perhaps  be 
explained  by  direct  or  indirect  lesion  of  the  optic 
tract,  but  others  cannot  be  so  accounted  for. 
For  other  facts  bearing  on  this  question  the 
reader  is  referred  to  a  paper  by  the  writer  on 
Cerebral  Amblyopia  and  Hemiopia,  Brain,  xii. 
1881. 

It  has  been  established  by  the  researches  of 
Tiirck,  Charcot,  &c,  that  destructive  lesions  of 
the  posterior  third  of  the  internal  capsule,  ex- 
ternal to  the  optic  thalamus,  cause  hemianaes- 
thesia  of  the  opposite  side  of  the  body.  The 
hemiana-sthesia  of  organic  origin  exhibits  the 
same  symptoms  as  are  observed  in  what  is  termed 
hysterical  hemiausesthesia.  In  this  condition 
there  is  loss  of  tactile  sensation  and  more  or  less 
complete  loss  of  sight,  hearing,  smell,  and  taste, 
on  the  side  opposite  the  lesion.  The  affection 
of  sight,  which  is  not  accompanied  by  any 
changes  in  the  eye  discoverable  by  the  ophthal- 
moscope, is  characterised  by  dyschromatopsy, 
and  a  remarkable  contraction  of  the  field  of 
vision.  The  loss  of  hearing  is  very  marked,  if 
not  absolute,  and  similarly  as  regards  smell 
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and  tasto.  It  is  evident  that  the  lesion  situated 
in  the  modullary  fibres  is  not  an  affection  of 
sensory  centres,  and  that  it  is  simply  a  solution 
of  continuity  of  the  centripetal  paths  which  ra- 
diate out  into  the  differentiated  sensory  centres 
of  the  cortex.  The  exact  destination  of  the 
special  sensory  paths  the  writer  has  indicated 
above,  and  to  this  the  special  attention  of  physi- 
cians and  pathologists  should  be  directed.  The 
writer  is  likewise  of  opinion  that  the  loss  of 
smell  and  taste,  which  is  occasionally  observed 
to  result  from  a  blow  on  the  occiput  or  vertex  is 
in  many  cases  due  to  injury  by  counterstroke  to 
the  centres  of  smell  and  taste,  which  are  situated 
in  such  a  position  as  to  be  specially  affected  by 
violence  so  directed.  There  is  no  doubt  that  in 
some  cases  the  loss  of  taste  might  be  accounted  for 
by  rupture  of  the  olfactory  tracts  or  nerves,  such 
as  those  in  which  taste  is  lost  only  for  flavours, 
which  are  compounds  of  smell  and  taste.  But 
there  are  others  in  which  there  has  been  clear 
loss  both  of  smell  and  taste  independently  of  each 
other ;  cases  which  can  only  be  satisfactorily 
accounted  for,  in  the  writer's  opinion,  in  the 
manner  which  he  has  indicated. 

Irritative  Lesions. — Though  the  pathological 
evidence  in  reference  to  the  localisation  of  sen- 
sory centres  is  as  yet  .but  deficient,  at  least  as 
regards  paralysis  of  the  special  senses  from 
destructive  lesions  of  the  cortex,  there  is  good 
reason  for  believing  that  in  cases  of  insanity, 
accompanied  by  sensory  hallucinations,  as  also 
in  certain  cases  of  epilepsy  ushered  in  by  sub- 
jective sensations,  such  as  flashes  of  light  and 
colour,  loud  sounds,  disagreeable  tastes  and 
smells,  &c,  the  phenomena  are  the  result  of 
some  morbid  irritation  of  the  cortical  sensory 
centres,  the  anatomical  substrata  of  ideation. 

D.  Eberibr. 

CONVULSIONS. — Definition. — This  term 
is  commonly  given  to  more  or  less  general,  pur- 
poseless muscular  contractions,  occurring  simul- 
taneously and  successively  for  a  variable  time.  It 
is  also,  however,  applied  at  times  to  certain  more 
localized  purposeless  contractions,  though  these 
would  be  more  appropriately  (and  are  in  the  ma- 
jority of  cases)  termed  Spasms.  The  latter,  like 
Convulsions,  are  of  two  kinds,  tonic  and  clonic. 

Classifications. — Convulsions  have  been  va- 
riously classified  by  different  authors  according 
to  the  different  points  of  view  from  which  they 
have  been  regarded.  Looking  to  their  causation, 
there  is  both  a  clinical  and  a  physiological  divi- 
sion into  classes.  From  the  former  standpoint 
we  have  (I)  primary  or  essential  convulsions ;  (2) 
sympathetic  convulsions;  and  (3)  symptomatic 
convulsions ;  whilst  from  the  physiological  point 
of  view  they  have  been  divided  into  (1)  centric 
and  (2)  excentric.  These  classifications  are  arbi- 
trary and  will  not  stand  the  test  of  a  critical  ex- 
amination, though  the  first  ofthemistoa  certain 
extent  useful.  Again,  looking  to  the  distribution 
of  the  convulsions,  or  to  the  parts  involved,  their 
classification  by  different  writers  may  be  sum- 
marized as  follows: — (1)  External — a,  general; 
b,  unilateral;  c,  partial;  (2)  Internal. 

These  various  terms  need  little  explanation, 
though  something  requires  to  be  said  in  regard 
to  them. 
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Convulsions  are  termed  primary  or  essential 
when  they  occur  either  without  assignable  cause, 
from  mental  or  moral  perturbations,  or  as  a  re- 
sult of  some  local  irritation.  They  are  called  sym- 
pathetic when  the  convulsions  declare  themselves 
as  a  prelude  to,  or  in  the  course  of,  any  of  the 
specific  fevers,  as  a  consequence  of  acute  pul- 
monary or  renal  affections,  or  in  association  with 
disordered  states  or  structural  diseases  of  any 
of  the  organs  of  the  body  other  than  those  of  the 
nervous  system ;  whilst  the  name  symptomatic 
has  been  applied  to  the  convulsions  which  occur 
as  a  result  of  injury  or  structural  disease  of  the 
nervous  system  itself.  The  unilateral  convulsions 
which  affect  one  half  of  the  body  only,  as  well  as 
other  more  partial  convulsions,  are  almost  en- 
tirely confined  to  this  latter  group,  though  gene- 
ral convulsions  of  the  symptomatic  type  are 
perhaps  just  as  frequently  met  with.  The  so- 
called  internal  convulsions  constitute  an  ill-de- 
fined group,  the  members  of  which  are  scarcely 
worthy  of  the  name  of  convulsions  at  all.  They 
are  rather  tonic  or  clonic  spasms  of  particular 
parts.  The  best  known  member  of  this  group 
is  laryngismus  stridulus  {see  separate  article 
thereon),  though  we  may  also  include  another 
much  less  grave,  though  often  obstinate  malady, 
viz.  a  spasmodic  and  frequently  recurring  hic- 
cup. Some  would  include  angina  pectoris  also 
in  this  group. 

Convulsions,  either  tonic  or  clonic,  or  both, 
enter  into  or  form  the  semeiological  basis  of  five 
principal  diseases  having  separate  places  in  our 
nosology.  These  are  Eclampsia,  Epilepsy,  Teta- 
nus, Hydrophobia,  and  Chorea.  All  but  the  first 
of  these  diseases  will  be  fully  considered  in  their 
respective  places,  so  that  Eclampsia  alone  would 
remain.  But  Eclampsia  and  Convulsions  are  con- 
vertible terms,  meaning  almost  absolutely  the 
same  thing.  The  former  term,  indeed,  is  useless 
except  for  the  mere  purpose  of  literary  precision. 
In  epilepsy  and  in  eclampsia  we  have  equally  to 
do  with  convulsions,  which  are  now  admitted  by 
almost  all  modern  writers  to  be  quite  indistin- 
guishable from  one  another.  The  former  name, 
however,  is  given  to  convulsions  which  have  a 
known  tendency  to  recur  at  variable  intervals ; 
whilst  the  latter  has  been  commonly  applied  to 
convulsions  which  are  either  solitary  or,  if  not 
exactly  so,  which  occur  as  a  closely  successive 
cluster  or  group,  more  or  less  distinctly  sym- 
pathetic with  some  general  or  local  bodily  con- 
dition. Seeing  that  there  is,  in  a  very  large 
number  of  cases,  almost  nothing  in  the  nature  of 
the  attack  itself  to  enable  a  medical  man,  called 
to  a  patient  in  convulsions  for  the  first  time,  to 
say  whether  he  has  to  do  with  an  attack  which 
will  be  repeated  or  not,  it  is  easy  to  understand 
that  eclampsia  is  a  word  more  frequently  to  be 
seen  in  books  than  to  be  heard  at  the  bedside.  In 
books  we  may  read  of  eclampsia  neonatorum, 
the  eclampsia  of  parturient  women,  and  ursemic 
eclampsia;  though  the  more  common  clinical 
equivalents  are  infantile  convulsions,  puerperal 
convulsions,  and  ursemic  convulsions.  The  dis- 
tinction between  epilepsy  and  eclampsia  is,  there- 
fore, one  which  is  to  a  very  great  extent  purely 
artificial. 

Convulsions  have  a  frequent  though  less  con- 
stant relationship  also  with  many  other  affec- 
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tions,  such  as  geuerul  paralysis  of  the  insane, 
tubercular  meningitis,  chronic  hydrocephalus, 
hemiplegia,  and  hysteria. 

■(Etiology. — The  causes  of  convulsions  are 
oftentimes  more  than  usually  complex,  consti- 
tuting a  web  of  causal  conditions  partly  made  up 
of  (a)  predisposing,  partly  (b)  of  exciting,  and 
partly  (c)  of  proximate  elements.  It  is  often  the 
fashion  to  pick  out  some  one  of  the  most  promi- 
nent or  easily  recognizable  of  these  factors,  and 
speak  of  it  as  '  t  he  cause '  of  the  attack.  It  must 
uevor  be  forgotten,  however,  that  this  so-called 
cause,  in  any  given  case,  may  be  able  to  act  as 
such  only  when  in  conjunction  with  certain  other 
more  obscure,  though  perhaps  not  less  potent, 
co-operating  conditions.  Without  the  conjoint 
influence  of  the  latter  it  might  have  been  quite 
powerless  to  produce  any  such  results.  Hence  the 
proverbial  uncertainty  in  regard  to  the  action  of 
any  of  the  more  important  factors,  or  so-called 
'  causes,'  upon  different  individuals  whose  age, 
state  of  health,  predisposition,  or  surrounding 
conditions  are  not  similar. 

The  question  of  the  causation  of  convulsions 
resolves  itself,  however,  into  two  distinct  depart- 
ments, one  of  which  is  strictly  clinical  in  cha- 
racter, whilst  the  other  is  more  strictly  physio- 
logical. It  is  one  thing  for  the  medical  man  to 
ascertain  what  are  the  particular  individual  states, 
conditions  of  life,  and  occurrences,  physical  or 
moral,  which  have  contributed  to  induce  an  at- 
tack of  convulsions  (to  ascertain  which  he  studies 
the  '  predisposing '  and  '  exciting '  causes  of  the 
disease) ;  but  it  is  quite  a  different  problem  when 
he  endeavours  to  unravel,  by  anatomico-physio- 
logical  data,  the  actual  mode  of  production  of  the 
convulsions.  In  this  latter  part  of  the  inquiry 
he  has  to  do  with  what  are  called  '  proximate  ' 
causes,  and  is  brought  face  to  face  with  a  problem 
still  involved  in  great  obscurity,  and  concerning 
which  the  most  opposite  views  are  held  by  lead- 
ing pathologists  and  physiologists.  This  second 
part  of  the  problem  of  causation,  for  the  present, 
concerns  us  less  than  the  more  strictly  clinical 
side  of  the  inquiry,  and  it  will  be  only  inciden- 
tally referred  to  in  the  present  article.  It  will 
be  fully  considered  in  the  article  Epilepsy. 

Predisposing  Causes. — The  most  important  of 
these  is  the  existence  of  an  unduly  excitable 
nervous  system — one  in  which  there  is  an  exalta- 
tion of  the  tendency  to  produce  reflex  movements 
— an  '  undue  mobility  of  the  nervous  system,'  as 
it  is  sometimes  called.  This  is  a  state  of  things 
which  is  naturally  more  marked  in  women  than 
in  men,  and  is  also  notably  prominent  in  young 
children  of  both  sexes.  It  is,  moreover,  much 
exaggerated  in  some  children  of  nervous  habit, 
who,  besides  being  unduly  emotional  or  exci- 
table, are  very  prone  to  start  or  tremble  on  the 
least  noise,  and  are  subject  to  muscular  twitch- 
ings  in  various  parts  of  the  body.  With  in- 
creasing age,  and  more  especially  in  the  male 
sex,  we  find  the  sensorial  and  emotional  nerve- 
centres  becoming  less  excitable,  owing,  in  great 
part  at  least,  to  their  more  complete  subordina- 
tion to  the  controlling  or  inhibitive  influence  of 
the  developing  cerebral  hemispheres. 

The  predisposing  groundwork  being  of  this 
nature,  how  is  it  caused,  or  to  be  accounted  for? 
(1)  It  may  bo  inherited  from  one  or  both  parents, 


or  from  grandparents,  who  may  themselves  have 
possessed  a  nervous  system  of  this  type,  and 
may,  morever,  have  been  subject  to  fits  or  other 
well-marked  disease  of  the  nervous  Bystem.  Bnt 
though  not  inherited  in  the  strict  sense  of  the 
term  it  may  (2)  be  connate;  the  patient  may 
always  (i.e.  from  birth)  have  possessed  a  nervous 
system  of  this  type,  as  an  accompaniment  of  th« 
mere  low  vitality  which  is  often  seen  in  children 
born  from  parents  who  are  simply  weak  and 
debilitated,  or  in  those  whose  parents  have 
been  advanced  in  life.  (3)  At  other  times  the 
nervous  system  may  have  acquired  such  predis- 
posing characters  some  time  during  the  life  of 
the  individual  (especially  during  childhood  or 
adolescence)  owing  to  the  action  of  various  sets 
of  conditions,  some  of  the  best  established  of 
which  are  these  : — (a)  The  cachexia  sometimes 
following  measles,  pertussis,  &c. ;  (b)  insufficient 
or  improper  food ;  (c)  chronic  diarrhoea ;  (<£) 
haemorrhages  or  exhausting  discharges. 

If  we  turn  now  to  the  various  exciting  cause* 
we  find  these  so  powerfully  influenced  by  the  age 
of  the  patient,  as  to  make  it  desirable  to  consider 
them  in  reference  to  different  periods  of  life, 
which  we  may  artificially  though  conveniently 
mark  off  from  one  another. 

Infancy  (from  birth  to  end  of  2nd  year). — In 
certain  cases  convulsive  attacks  are  congenital; 
and  here  perhaps  the  most  frequent  exciting  cause 
is  a  meningeal  effusion  of  blood  which  presses 
upon  and  irritates  the  surface  of  the  brain — the 
extravasation  having  in  some  cases  been  occa- 
sioned during  parturition  where  it  has  been 
prolonged  or  unnatural.  These  congenital  attacks 
are  most  frequently  associated  either  with  more 
or  less  marked  hemiplegia,  or  with  a  subsequent 
partial  or  distinct  condition  of  amentia  or 
idiotcy.  Such  unfortunate  infants  may  continue 
quite  unable  to  stand  or  even  sit  up  ;  they  remain 
unable  to  speak,  and,  as  in  a  case  which  I  have  re- 
cently seen,  the  child  may  be  quite  blind.  Menin- 
geal or  superficial  haemorrhages  may  also  occur  in 
young  infants,  under  the  strain  of  the  mechani- 
cal congestion  produced  by  violent  fits  of  cough- 
ing in  pertussis  or  bronchitis,  and  in  some  of 
these  cases  such  effusion  may  be  followed  by 
convulsions.  Fits  in  infancy  may  also  follow 
falls  or  blows  upon  the  head,  though  at  this  early 
age  such  occurrences  are  comparatively  rare. 

In  infancy,  again,  convulsions  may  usher  in 
or  subsequently  supervene  in  almost  any  acute 
disease,  this  being  especially  the  case  with 
measles,  scarlet  fever,  and  other  of  the  exanthe- 
mata ;  in  pneumonia  or  bronchitis ;  and  also  in 
tubercular  meningitis. 

But,  still  more  frequently,  convulsions  in  in- 
fancy are  excited  by  mere  peripheral  irritations, 
as  during  the  process  of  teething,  from  an  over- 
loaded stomach,  or  from  indigestible  food.  Diar- 
rhoea, worms,  &C,  also  take  their  place  as  more 
or  less  frequent  excitants  of  convulsive  parox- 
ysms in  infants — though  worms  only  begin  to 
appear  towards  the  end  of  this  period.  But 
though  irritations  in  the  field  of  distribution  of 
the  5th  and  pneumogastric  nerves  are  especially 
potent  in  exciting  convulsions,  irritations  of  other 
parts  of  the  body  may  also  lead  to  similar  results, 
whether  they  are  occasioned  by  the  injudicious 
disposition  of  pins,  by  tight  strings  wounding  or 
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irritating  the  skin  of  the  body,  or  by  any  other 
means.  The  more  distinctly  predisposing  con- 
ditions exist,  the  more  frequently  will  any  or  all 
of  these  exciting  causes  give  rise  to  an  attack 
of  convulsions. 

Lastly,  an  infant  which  has  taken  the  breast 
of  a  woman  who  has  shortly  before  been  much 
perturbed  by  violent  anger,  grief,  or  any  other 
strong  emotion,  may  thereafter,  if  predisposed, 
be  seized  with  convulsions — probably  owing  to 
the  milk  of  the  nurse  having  been  so  altored 
in  quality  as  to  have  led  to  gastric  trouble  and 
irritation  in  the  infant. 

Childhood  (from  the  2nd  to  the  13th  year). — 
Most  of  those  exciting  causes  which  are  influential 
during  the  last  period  continue  to  be  occasionally 
operative  in  this — especially  during  the  first  half 
of"  it.  Meningeal  haemorrhages  are  now  rarer, 
though  they  may  still  occur  during  violent  par- 
oxysms of  coughing,  and  also  from  falls  or  blows 
upon  the  head.  The  latter  causes  of  haemorrhage 
may,  however,  act  in  producing  fits  in  other  ways, 
e.g.  by  concussion,  shock,  &c,  and  they  now  come 
to  be  more  frequently  operative.  The  exanthe- 
mata are  still  aptto  be  preceded  or  associated  with 
convulsive  attacks;  and  irritations,  especially  from 
teething  or  irritants  (undigested  food  or  worms) 
in  the  intestinal  canal,  are  also  still  apt  to  be  fol- 
lowed by  such  a  sequence. 

During  this  period  another  cause  of  consider- 
able potency  comes  into  operation  with  great 
frequency,  and  this  is  fright.  The  first  fit  either 
follows  the  fright  more  or  less  immediately,  or  it 
may  not  take  place  for  days — perhaps  for  weeks 
— after  the  sudden  emotional  disturbance.  During 
the  interval,  however,  the  health  and  mental  con- 
dition of  the  child  is  generally  obviously  dis- 
turbed. Proper  treatment  at  this  stage  may  pre- 
vent the  occurrence  of  fits.  Scrofulous  tumours 
in  the  brain  sometimes  help  to  determine  con- 
vulsions in  children. 

Adolescence  (from  the  13th  to  the  20th  year). 
— Fright  or  other  sudden  emotions,  falls  upon  or 
blows  about  the  head,  still  appear  as  frequent 
excitors  of  convulsive  attacks  which  recur  (epi- 
lepsy) at  this  period  of  life,  though  meningeal 
haemorrhages,  acute  diseases,  and  peripheral  irri- 
tations are  much  less  frequently  operative  than 
at  earlier  periods,  since  the  special  irritability  of 
the  nervous  system  characteristic  of  childhood 
decidedly  abates  as  the  cerebral  hemispheres 
develop  and  begin  to  exercise  a  more  powerfully 
controlling  influence  over  the  lower  centres. 

Other  and  new  causes,  however,  come  into 
play  at  this  epoch.  The  establishment  of  puberty 
is  a  kind  of  crisis  during  which,  independently  of 
all  other  causes,  convulsions  or  fits  may  be  initi- 
ated in  those  whose  nervous  systems  are  at  all 
predisposed  towards  such  an  occurrence.  This  is 
more  especially  so  in  the  case  of  the  female, 
partly  because  of  the  existence  of  a  more  frequent 
predisposition  in  persons  of  this  sex,  and  partly 
because  of  extra  excitations  in  association  with 
the  establishment  of  the  catamenia— whether 
this  be  brought  about  imperfectly  or  in  a  natural 
manner.  Ovarian  or  uterine  irritation,  or  irre- 
gularity of  the  functions  of  these  organs  at  any 
part  of  this  period,  may  help  to  occasion  fits 
which  may  or  may  not  take  an  hysterical  type. 
Masturbation  may  also  be  added  as  an  occa- 


sional provocative  of  epilepsy  at  this  critical 
period  of  life,  though  I  am  inclined  to  think  too 
much  stress  is  often  laid  upon  this  as  a  cause. 
When  operative  this  mode  of  causation  occurs 
more  frequently  with  the  male  than  with  the 
female  sex. 

Excessive  study  andmental  application,  as  well 
as  worry  or  anxiety,  must  also  undoubtedly  be 
enumerated  amongst  the  causes  of  epilepsy  at 
this  period  of  life. 

Neither  must  we  forget  the  possible  existence 
of  aneurysms  of  the  arteries  or  of  morbid  growths 
in  connection  with  some  portion  of  the  brain  or 
its  meninges,  either  of  which  may  act  as  occasional 
excitants  of  epileptic  paroxysms.  This  cause 
also  figures  in  earlier  periods  of  life — more  es- 
pecially in  those  of  a  scrofulous  type.  And  in 
some  of  such  cases  the  new-growth  may  lead 
to  the  supervention  of  chronic  hydrocephalus, 
and  thus  render  the  occurrence  of  convulsions 
even  still  more  likely. 

Early  Adult  Age  (20-40  years) — Fits  originate 
much  less  frequently  during  this  period  of  life 
than  in  adolescence  or  childhood.  They  are, 
however,  apt  to  supervene  more  especially  when 
the  general  health  is  lowered  under  the  influence 
of  various  exciting  causes.  Grief  and  mental 
worry,  more  especially  when  combined  with  long- 
continued  bad  sleep,  and  the  labours  or  cares  of 
business,  are  then  apt  to  induce  them. 

Blows  or  falls  upon  the  head  may  still  be 
followed  by  attacks  of  this  kind,  though  perhaps 
with  less  frequency  than  in  the  earlier  periods 
of  life. 

Syphilitic  indurations  or  growths  from  the 
meninges  may  now  occur ;  and  other  attacks  (often 
of  one-sided  convulsion)  may  be  determined  by 
various  pathological  changes  or  accidents  taking 
place  in  regions  of  the  brain  where  more  severe 
lesions  would  give  rise  to  hemiplegia.  The  pri- 
mary change  in  these  cases  maybe  minute  haemor- 
rhages into  the  brain-substance,  or  minute  and 
slight  softenings  produced  by  stopping  of  small 
vessels  (embolism  or  thrombosis).  From  lesions 
of  this  kind  hemiplegia  and  epilepsy  are  often 
more  or  less  associated.  Occasionally  the  cause 
may  be  a  non-syphilitic  tumour,  occupying  the 
side  or  base  of  the  brain. 

Puerperal  convulsions  in  the  female,  and 
uraemic  convulsions  in  both  sexes,  are  most  fre- 
quently met  with  during  this  period  of  life. 
During  pregnancy  the  reflex  excitability  of  the 
nervous  system  is  often  greatly  increased,  and 
in  the  production  of  puerperal  convulsions  some 
amount  of  uraemia  also  intervenes  not  unfre- 
quently.  Intemperate  habits,  carried  to  excess, 
frequently  produce  fits,  and  so  also  may  venereal 
excesses. 

After  Middle  Age  (40  years  and  onwards). — 
The  mobility  of  the  nervous  system  gradually 
diminishes  during  this  period,  so  that  epileptic 
attacks  commence  now  with  still  less  frequency. 
There  is,  however,  one  period  (the  climacteric) 
in  the  female  sex  in  which  this  mobility  is 
temporarily  increased,  and  in  which  fits  again 
become  more  frequent,  under  the  influence  of 
apparently  slight  exciting  causes.  - 

Although  fits  are  only  very  rarely  liable  to  be 
induced  by  the  sequelae-  of  haemorrhages  or  of 
softenings  of  the  brain,  yet  these  events  now 
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prow  more  common  as  age  advances,  and  are 
therefore  to  an  almost  corresponding  extent 
more  liable  to  figure  as  causes  of  epileptic  at- 
tacks. An  attack  of  hemorrhage  or  of  softening 
may  be  ushered  in  by  epileptiform  convulsions 
(especially  when  the  lesion  occurs  in  certain 
parts  of  the  brain),  and  in  some  cases  6uch 
attacks  may  thereafter  recur  at  irregular  inter- 
vals. Exposure  to  great  heat,  or  sunstroke,  may 
also  at  this  period,  or  earlier  in  life,  act  as  the 
exciting  cause  of  convulsions. 

Mental  overwork,  worry,  fright,  and  such-like 
influences,  are  much  less  likely  to  operate  in  per- 
sons over  40  than  in  earlier  life;  and  the  same  is 
to  be  said  of  blows  or  injuries  of  the  head,  short 
of  the  most  severe  causing  actual  lesions  of  the 
brain.  But  the  malnutrition  and  degeneration 
induced  by  intemperate  habits  may  predispose 
to  symptoms  of  this  kind;  and  so  also  may 
blood-poisoning  from  renal  disease,  which  is  now 
not  unfrequently  present. 

Various  organic  diseases  of  the.  brain,  whether 
principally  characterized  by  degenerations  with  a 
process  of  more  or  less  general  atrophy,  or  with 
localized  overgrowth  of  connective  tissue,  are 
also  not  unfrequently  productive  of  convulsions, 
either  in  persons  of  middle  or  of  advanced  age. 
A  well-marked  instance  of  the  former  of  these 
associations  is  to  be  met  with  in  general  para- 
lysis of  the  insane.  Cysticerci  on  the  surface 
of  the  brain  have  also  in  some  recorded  in- 
stances been  the  cause  of  most  obstinately  re- 
curring convulsions. 

Lastly,  it  should  always  bebornein  mind  that 
convulsions  are  sometimes  the  result  of  the 
action  of  poisons  of  various  kinds  upon  persons  of 
any  age.  Occasionally  such  poisoning  may  be 
brought  about  by  articles  of  diet,  such  as  mussels 
or  fish  in  certain  states,  or  from  poisonous  mush- 
rooms ;  whilst  at  other  times  it  results  from 
some  of  the  well-known  narcotico-irritant  poisons, 
taken  either  inadvertently  or  purposely. 

Anatomical  Characters. — These  may  be  said, 
so  far  as  our  present  knowledge  goes,  to  be 
absent.  It  is  true  that  general  or  partial  con- 
gestion of  the  brain  may  frequently  be  encoun- 
tered in  those  who  die  during  an  attack  of 
convulsions.  But  this  congestion  is  to  be 
regarded  as  a  result  rather  than  as  a  cause  of 
the  fit.  The  convulsions  are  due  to  mere  mole- 
cular changes  in  the  brain,  inappreciable  to,  or 
at  all  events  unappreciated  as  yet  by,  the  most 
skilled  microscopists.  When  fits  occur  in  asso- 
ciation with  actual  organic  growths  or  other 
lesions  of  the  cerebral  cortex  or  elsewhere,  such 
lesions  may  form  merely  the  starting  points  for 
nervous  impressions  which  travel  downwards  so 
as  to  upset  the  equilibrium  of  certain  unstable 
or  highly  charged  motor  centres  ;  just  as  a  simi- 
lar disturbance  of  nervous  equilibrium  with 
discharge  of  motor  energy  may  result  in  another 
case  from  abnormal  visceral  impressions  (in- 
duced it  may  be  by  indigestible  matters  in  the 
intestine  or  by  an  acute  disease  of  the  lungs),  or 
from  some  surface-irritation.  In  accordance 
with  this  point  of  view,  such  organic  growths  or 
other  lesions  need  receive  no  further  mention 
here.  Those  who  may  be  inclined  to  think 
otherwise,  should  bear  in  mind  the  fact  that 
convulsive  attacks  are  oasv  to  be  produced  in 


animals  from  whom  the  cerebral  hemispheres 
have  been  removed. 

Symptoms. — The  varied  nature  of  the  causcb 
make  it  impossible  to  say  anything  of  moderate 
compass  concerning  the  premonitory  signs  or 
symptoms  which  may  precede  an  outbreak  of 
convulsions.  These  must  necessarily  vary  im- 
mensely in  different  cases.  Some  of  the  charac- 
ters of  the  predisposing  state  have  been  alreadv 
alluded  to  (p.  300).  The  onset  is,  however,  often 
abrupt  and  without  any  distinct  premonitory 
symptoms. 

With  regard  to  the  actual  characters  of  the 
attack  it  will  be  sufficient  to  say  here  that  they 
also  vary  immensely  in  different  cases ;  and  as 
notwithstanding  this  great  variability  it  is  im- 
possible in  any  individual  case  to  tell,  from  the 
nature  of  a  first  convulsive  fit,  whether  it  will 
form  a  more  or  less  isolated  attack,  or  whether 
it  will  constitute  one  of  a  subsequently  recurring 
series,  the  reader  may,  for  this  part  of  the  sub- 
ject, be  referred  to  the  description  of  the  attacks 
given  under  Epilepsy.  All  that  is  there  said 
concerning  the  actual  phenomena  and  mechanism 
of  the  attack,  holds  good  for  occasional  convul- 
sions as  well  as  for  those  which  are  habitual. 
In  each  we  have  to  do  with  (1)  a  more  or  less 
distinct  stage  of  tonic  spasms,  followed  (2)  by 
one  of  clonic  spasms,  and  (3)  succeeded  by  a 
state  of  stupor.  One  or  other  of  such  stages  is, 
however,  not  unfrequently  more  or  less  abortive. 
These  attacks  may,  at  times,  so  rapidly  follow 
one  another  as  to  be  merged  into  one  long  series 
or  status  convulsivus,  differing  in  no  respect  from 
the  analogous  status  epilepticus. 

Complications  and  Sequelae. — The  compli- 
cations are  most  various,  seeing  that  in  different 
cases  we  may  have  to  do  with  irritated  gums, 
repletion,  diarrhoea,  worms,  or  an  acute  specific 
disease ;  whilst  in  other  cases  it  may  be  with 
general  debility  and  sleeplessness,  with  mental 
anxiety,  puberty,  or  the  climacteric  period. 
Again  pneumonia,  renal  disease,  pregnancy, 
ovaritis,  or  some  organic  brain-disease  may  be 
the  accompanying  condition. 

The  nature  of  the  sequelae  will  depend  princi- 
pally upon  the  frequency  of  the  attacks  and  the 
duration  of  the  period  during  which  the  patient 
has  been  subject  to  the  recurrence  of  them,  so 
that  for  this  part  of  the  subject  the  reader  may 
refer  to  the  article  Epilepsy. 

Diagnosis. — There  is  very  little  difficulty  in 
regard  to  the  diagnosis  of  the  affection.  The 
differential  characters  of  Laryngismus  Stridulus 
are  given  elsewhere,  and  the  absence  of  any  real 
distinction  between  a  fit  of  Eclampsia  and  a  fit 
of  Epilepsy  has  already  been  insisted  upon. 
Neither  of  these  affections  can  be  easily  con- 
founded with  certain  forms  of  Chorea,  which 
occasionally  present  themselves  in  adults,  with 
movements  not  unlike  those  of  ordinary  con- 
vulsions. The  more  continuous  nature  of  the 
movements,  and  the  fact  that  consciousness  is 
not  impaired,  suffices  to  distinguish  all  forms  of 
Chorea.  The  spasms  of  Tetanus  and  Hydro- 
phobia are  also  easily  distinguishable  from  an 
ordinary  attack  of  convulsions. 

The  characteristics  of  hysterical  convulsions 
will  be  pointed  out  in  the  article  on  Hysteria. 

The  real  difficulties  from  this  point  of  view 
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of  diagnosis  have  reference  to  the  causo  of  the 
attack.  To  arrive  at  a  decision  in  regard  to  this 
is  often  very  difficult  and  occasionally  impossible, 
at  all  events  when  a  patient  first  comes  under 
observation.  At  other  times,  however,  the  indi- 
cations are  so  plain  that  there  can  be  little  or  no 
difficulty.  It  is  a  question  which  should  always 
be  considered  with  the  utmost  care,  since  on  the 
correctness  of  our  conclusions  in  regard  to  this 
point  the  efficacy  of  the  particular  line  of  treat- 
ment which  we  adopt  must  necessarily  depend. 
Nothing  is  more  to  be  deprecated  than  hasty 
jumping  at  conclusions,  from  mere  routine  and 
superficial  considerations.  The  condition  of  the 
patient  must  be  carefully  examined,  and  the 
nurse,  attendants,  or  relatives  must  be  closely 
questioned  in  order  that  we  may  learn  as  much 
as  possible  as  to  the  previous  state  of  health  of 
the  patient,  and  more  especially  as  to  the  time 
and  events  which  immediately  preceded  the  first 
outbreak  of  an  attack  of  convulsions.  Exami- 
nation and  enquiries  combined  may  convince  us 
that  the  convulsions  are  (1)  of  the  primary  or 
idiopathic  variety,  immediately  occasioned  per- 
haps by  fright,  anxiety,  overwork,  overmuch  or 
indigestible  food,  &c. ;  or  we  may  come  to  the 
conclusion  that  the  convulsions  are  (2)  of  the 
sympathetic  order  dependent  upon  pregnancy, 
renal  disease,  the  onset  of  an  acute  specific  fever 
or  of  pneumonia,  or  due  to  the  existence  of  hooping 
cough,  scarlet  fever,  &c.  Or,  in  the  absence  of 
reasons  for  placing  them  in  either  of  these  cate- 
gories, we  may  be  forced  to  conclude  that  they 
are  (3)  symptomatic  of  some  organic  brain- 
disease,  the  nature  of  which  must  then  be 
determined  as  nearly  as  possible,  judging  from 
the  age  of  the  patient,  the  mode  of  onset,  his 
present  state  and  associated  conditions. 

In  any  ease  we  may  have  to  enquire  more 
closely  as  to  hereditary  tendencies,  or  acquired 
predisposing  causes,  which  sometimes  reduce  the 
nervous  system  to  such  a  degree  of  irritability 
as  to  lead  to  an  attack  of  convulsions  without 
the  aid  of  any  obvious  exciting  cause.  In  infants 
or  very  young  children  such  a  condition  of  the 
nervous  system  may  display  itself  by  great  rest- 
lessness and  startings  at  night,  by  the  child's 
sleeping  with  half-open  eyes,  by  drawing  in  of 
the  thumbs  across  the  palms,  by  twitchings  of  the 
limbs,  of  the  angles  of  the  mouth,  or  of  the 
facial  muscles  generally.  In  older  children  and 
in  young  adults  the  signs  which  most  easily  mark 
a  similar  below-par  condition  of  the  nervous 
■system  are  twitchings  of  the  muscles  about  the 
angle  of  the  mouth  and  of  the  tongue  (the  for- 
mer being  especially  well  seen  when  the  latter 
organ  is  tremulously  protruded  for  inspection) 
associated  with  debility,  anorexia,  partial  insom- 
nia, and  general  nervousness.  In  nervous  girls 
fits  are  induced  by  very  slight  causes  about  the 
time  when  the  catamenia  become  first  established. 
The  indications  for  treatment  must  in  fact  vary 
immensely  in  any  five  consecutive  cases  of  con- 
vulsions to  which  the  practitioner  may  be  sum- 
moned. 

Prognosis. — Tho  possibilities  under  this  head 
are  at  least  six  in  number  in  regard  to  any  case 
of  convulsions:— (1)  The  patient  may  recover 
after  having  a  single  fit  or  a  batch  of  them  wit  hin 
a  few  hours  or  days,  and  may  never  have  another 


attack.  (2)  The  patient,  may  recover,  and  though 
he  or  she  may  not  have  fits  habitually  thereafter, 
they  may  recur  at  prolonged  intervals,  when 
predisposing  circumstances  chance  to  be  strong 
or  are  supplemented  by  an  exciting  cause  of  un- 
usual potency.  Thus  convulsions  during  teething 
may  cease,  and  may  not  recur  till  the  constitu- 
tion has  been  lowered  by  some  illness  years  after, 
or  when  the  nervous  system  has  been  rendered 
more  irritable,  as  at  the  time  when  the  catamenia 
are  about  to  commence,  especially  if  some  slight 
fright  should  also  come  into  operation  as  an 
exciting  cause.  (3)  The  patient  may  recover, 
though  he  subsequently  continues  to  have  fits 
either  at  irregular  or  regular  intervals ;  he  be- 
comes, in  short,  a  confirmed  epileptic.  (4)  The 
convulsions  may  come  to  be  followed  by  tempo- 
rary delirium  or  a  more  or  less  marked  maniacal 
condition,  recurring  after  all  or  some  seizures. 
(5)  The  patient  may  recover  from  the  convulsive 
attack  and  mayor  may  not  have  another  fit,  though 
he  may  remain  hemiplegic.  (6)  The  patient  may 
die  during  the  attack  or  almost  immediately 
afterwards,  (a)  from  the  effects  of  it,  or  (6)  by 
reason  of  some  organic  lesion  by  which  the  fit 
itself  has  been  determined. 

Recoveries  are  fortunately  common,  but  death, 
especially  in  infants,  is  by  no  means  uncommon. 
We  possess  no  accurate  data  to  enable  us  to 
assign  the  numerical  proportion  of  these  termi- 
nations to  one  another  and  to  the  other  above- 
mentioned  sequences. 

Treatment. — During  the  convulsion  itself, 
whether  we  have  to  do  with  an  infant  or  an 
adult,  we  must  see  that  all  clothes  are  thoroughly 
loose  about  the  neck  and  chest,  and  the  patient 
should  be  placed  in  the  supine  position  with  the 
head  slightly  raised.  Beyond  seeing  that  the 
patient  does  not  knock  or  injure  himself,  owing 
to  the  violence  of  his  movements,  these  should 
not  be  much  restrained  ;  although  efforts  should 
always  be  made  to  prevent  the  tongue  being 
bitten,  by  slipping  the  most  suitable  thing  at 
hand  between  the  molar  teeth  on  one  side,  when 
the  age  of  the  patient  or  the  character  of  the  fit 
renders  it  likely  that  this  event  might  otherwise 
occur.  Beyond  such  simple  measures  as  this, 
the  less  we  do  during  the  actual  continuance  of 
the  fit  the  better  it  will  probably  be  for  the 
patient.  We  know  of  no  rational  or  successful 
means  of  cutting  short  an  ordinary  attack  of  con- 
vulsions, and  in  the  face  of  such  an  attack  we 
should  be  cautious  lest  evil  might  be  done. 

Where  we  have  to  do  with  a  succession  of 
attacks  quickly  following  one  another,  and  which 
have  already  lasted  some  time,  the  careful 
administration  of  chloroform  may  be  tried,  as  it 
is  very  serviceable  in  many  cases  when  a  statics 
convulsivus  occurs  in  children  or  in  adults — 
though  it  would  not  be  desirable  to  have  recourse 
to  it  in  infants.  Under  similar  circumstances, 
for  the  latter  the  warm  bath  may  be  substituted, 
and  sometimes  seems  to  do  good.  On  the 
cessation  of  the  convulsions,  or  during  the  in- 
tervals, the  treatment  to  be  adopted  to  prevent 
their  recurrence  must  necessarily  vary  immensely 
according  to  the  age  of  the  patient,  and  accord- 
ing to  the  predisposing  and  exciting  causes  which 
appear  to  have  been  operative  in  inducing  tho 
at  tack. 
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An  overloaded  stomach  will  call  for  the  speedy 
administration  of  an  emetic,  and  where  indiges- 
tible food  has  already  passed  into  the  intestine 
an  enema  or  brisk  purgative  should  be  given. 
Diarrhoea  must  be  checked,  or  anthelmintics 
administered  when  worms  are  suspected.  Gums 
may  be  lanced  if  they  seem  really  to  need  it.  In 
many  of  these  cases  an  acquired  or  hereditary 
predisposition  will  have  to  be  combated  by  the 
caroful  regulation  of  the  diet,  so  that  nutritious 
and  easily  digested  food  are  given  in  place  of 
their  opposites,  whilst  at  the  same  time  tho  most 
suitable  nervine  tonics  and  antispasmodics  are 
administered.    For  general  usefulness  in  such 
cases  no  remedies  can  compare  with  the  bromides 
of  potassium  and  ammonium.    As  part  of  the 
specific  influence  which  they  exercise  over  nerve- 
tissue,  they  fortunately   establish  a  tendency 
to  quieter  and  sounder  sleep,  of  which  such 
patients  often  stand  much  in  need.  Ten-grain 
doses  three  times  a  day  should  be  given  at  the 
commencement  to  youths  or  adults,  and  after- 
wards increased  if  necessary.    Or  a  larger  dose 
may  be  given  once  a  day,  either  in  the  morning 
or  at  night,  according  to  the  indications  in  each 
case.    Quinine  or  belladonna  may  be  often  given 
simultaneously  with  great  advantage.   To  young 
children  or  infants,  the  dose  of  the  bromide  must, 
of  course,  vary  with  their  age.    Valerianate  of 
zinc  and  oxide  of  zinc  are  remedies  of  less 
power,  though  these  and  other  drugs  may  be 
tried  where  bromides  appear  to  fail.  This 
general  treatment  is  applicable  to  a  large  pro- 
portion of  cases  also  in  which  in  debilitated  or 
'  nervous '  patients  fits  have  been  brought  on  by 
fright,  worry,  or  anxiety,  or  by  no  assignable 
canse.    Fatigue  of  mind  and  body  is  always  to 
be  avoided,  and  in  those  instances  in  which  over-  ■ 
attention  to  business  or  over-study  have  been  in 
part  operative  in  bringing  on  the  fits,  absolute 
rest  must  form  an  essential  part  of  the  treatment. 
In  girls  or  young  women  in  whom  fits  occur  at 
the  time  of  the  establishment  of  the  catamenia, 
or  where  they  recur  in  association  with  an  irre- 
gular menstrual  function,  the  general  health 
often  requires  our  most  careful  attention. 

The  convulsions  which  belong  to  the  class 
known  as  sympathetic  have  to  be  carefully  con- 
sidered in  relation  to  the  malady  of  which  they 
are  the  forerunners  or  associates.  When  con- 
vulsions precede  an  attack  of  scarlet  fever  or  of 
small-pox  they  usually  subside  of  themselves  as 
the  disease  develops.  They  are,  however,  of 
much  more  significance  when  occurring  during 
the  course  or  towards  the  close  of  one  of  these 
maladies  or  during  an  attack  of  hooping  cough 
or  of  croup.  Our  indications  for  treatment  must 
then  be  derived  in  the  main  from  the  general 
state  of  the  patient,  and  this  is  also  eminently  the 
case  where  we  have  to  do  with  uraemic  con- 
vulsions. 

The  trsatment  of  symptomatic  convulsions,  de- 
pendent upon  actual  organic  brain-disease,  must 
also  necessarily  be  subordinated  to  that  appro- 
priate for  the  affection  itself  upon  which  such 
symptoms  depend.  No  drug  will  be  found  more 
generally  useful,  however,  than  bromide  of  potas- 
Bum  in  ten  to  fifteen-grain  doses  for  an  adult 
(administered  three  times  a  day),  in  checking 
or  diminishing  the  repetition  of  convulsions  in 
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these  cases.  Sometimes  the  action  of  the  bro- 
mide seems  to  bo  favoured  by  combining  it  with 
moderate  doses  of  digitalis,  especially  in  those 
cases  in  which  there  is  great  general  nervous, 
ness  in  association  with  a  disordered  cardiac 
rhythm.  Where  sounder  sleep  is  urgently 
necessary,  chloral,  either  alone  or  in  combination 
with  bromide  of  potassium,  should  be  given  at 
bed-time.  Tinctures  of  sumbul  or  of  henbane 
are  also  at  times  useful  adjuvants.  Whore  we 
have  to  do  witli  tumours  of  the  brain,  and  espe- 
cially with  syphilitic  growths  in  the  meninges, 
much  better  results  are  to  be  hoped  for  from  large 
and  increasing  doses  of  iodide  of  potassium, 
either  alone  or  in  combination  with  small  doses  of 
bichloride  of  mercury,  with  the  administration  of 
nutritious  food  and  attention  to  the  improvement 
of  the  general  health.  See  Brain  ;  and  Spinai 
Cobd,  Diseases  of.      H.  Chaelton  Bastiau. 

CO-ORDINATION.— This  term  is  used  in 
reference  to  muscular  movements  principally. 
Certain  parts  of  the  nervous  system  have  more 
especially  to  do  with  the  calling  into  activity, 
and  therefore  with  combining,  the  contractions- 
of  different  muscles,  both  simultaneously  and  in 
succession,  in  the  precise  order  in  which  they 
occur  in  the  several  motor  acts  of  which  we  are 
capable.  The  nervous  arrangements  upon  which 
these  actions  depend  have  come  into  being,  both 
in  the  race  and  in  the  individual,  by  processes 
of  organic  growth  and  development  pari  passu 
with  the  possibility  of  executing  these  several 
movements.  It  would  be  wrong  to  expect,  there- 
fore, that  an  isolated  organ  should  exist  solely 
for  co-ordinating  muscular  movements.  The- 
execution  of  the  most  habitual  of  these  must  de- 
pend, to  a  large  extent,  upon  the  activity  of  the 
ordinary  motor  tracts  of  the  6pinal  cord  and 
brain.  The  extent  or  precise  mode  in  which  the 
cerebellum  intervenes  in  certain  higher  forms  of 
co-ordination  is  still  involved  in  much  obscurity. 
That  it  has  some  share  in  such  functions  may 
be  regarded  as  certain,  though  it  probably  inter- 
venes far  less  than  some  would  have  us  believe, 
who  regard  the  cerebellum  as  the  organ  for  the 
co-ordination  of  muscular  movements. 

Many  nervous  affections  exist  in  which  the 
co-ordination  of  muscular  movements  is  more  or 
less  impaired.  One  of  the  most  familiar  of 
these  is  locomotor  ataxy,  a  disease  dependent 
upon  a  morbid  process  in  the  posterior  columns 
of  the  cord.  Sclerosis  of  the  antero-lateral  co- 
lumns of  the  cord  also  not  unfrequently  dis- 
turbs the  execution  of  muscular  movements, 
especially  those  of  the  upper  extremities.  Cho- 
rea gives  rise  to  very  similar  uncertainties  in  the 
execution  of  muscular  acts.  Spasms  of  all  kinds, 
in  short,  tend  to  interfere  with  the  harmony  of 
the  muscular  movements  in  the  course  of  which 
they  intervene.  Stammering  is  an  affection  of 
this  kind,  implicating  the  muscles  of  articulation, 
and  certain  disturbed  cardiac  actions  characte- 
rised by  disordered  rhythm  can  only  be  regarded 
as  belonging  to  the  same  category. 

The  above-mentioned  are  common  instances 
of  impaired  co-ordination  of  muscular  move- 
ments dependent  upon  structural  or  functional 
changes  in  parts  of  the  nervous  system  other 
than  the  cerebellum.    Certain  diseases  of  this 
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or^an,  however,  are  known  to  give  rise  to  a  dis- 
tinct form  of  inco-ordination.  It  is  characterised 
by  a  reeling,  unsteady  gait  in  walking,  with  legs 
straggling,  and  mostly  wide  apart,  to  which  the 
term  '  titubation '  is  commonly  applied.  Other 
kinds  of  inco-ordination  may  hereafter  be  proved 
to  depend  upon  diseases  of  the  cerebellum.  These 
are  still  very  imperfectly  recognised,  and  this  is 
especially  true  in  regard  to  its  merely  functional 
perturbations. 

Certain  inco-ordinations  in  speech  and  writing 
are  common.  Instances  are  to  be  found  in  that 
use  of  wrong  words  or  misapplication  of  terms 
which  we  meet  with  in  aphasic  and  amnesic 
persons ;  also  in  the  substitution  of  wrong  words 
in  the  act  of  writing,  or  of  "wrong  letters  in  the 
writing  of  words,  when  such  substitution  is  me- 
chanical and  unintentional — when  it  is  wholly 
distinct,  therefore,  from  mere  inability  to  spell. 
These  defects  are  inco-ordinations  of  a  complex 
kind,  dependent  upon  the  perverted  action  of 
higher  cerebral  centres,  in  the  same  way  that 
incoherent  speech  generally  is  dependent  upon 
incoherent  thought.  There  is  reason  to  believe, 
indeed,  that  the  same  kind  of  ultimate  defective 
nervous  action  wrhich  leads  to  inco-ordinations 
of  movements  when  certain  motor  regions  of  the 
nervous  system  are  affected,  may,  on  the  other 
hand,  give  rise  to  perverted  perceptions  (illusions) 
or  to  perverted  thought  [incoherence)  when  the 
disturbed  nervous  action  occurs  in  other  and  in 
higher  parts  of  the  central  nervous  system. 

H.  Charlton  Bastian. 

COPHOSIS  (Ka^bs,  deaf). — Deafness.  See 
Heablng,  Disorders  of. 

COPPEB,  Poisoning  by. — Metallic  copper 
may  be  regarded  as  innocuous  when  swallowed, 
and  the  recent  researches  of  Hirt  show  that  those 
•who  are  engaged  in  the  metallurgy  and  manu- 
facture of  copper  utensils  are  not  specially  liable 
to  any  diseases  which  can  be  attributed  to  copper 
as  such.  It  is,  indeed,  stated  that  workers  in 
copper  enjoy  an  immunity  from  cholera,  a  conclu- 
sion which  is  based  on  very  insufficient  premisses. 
It  is  contradicted  by  the  occurrence  of  cholera 
among  coppersmiths  in  Buscau  in  1866,  and  by 
certain  other  cases  of  a  like  nature  reported  by 
Hirt.  That  the  disease  is  seldom  found  among 
workers  in  copper  is  true,  but  that  the  copper 
has  anything  to  do  with  this  result  is  not  proved. 

Though  pure  copper  may  be  regarded  as  in- 
nocuous, it  is  otherwise  with  alloys  of  copper, 
more  particularly  with  the  alloys  of  copper  with 
zinc  and  tin,  known  under  the  names  of  brass 
and  bronze  respectively,  and  with  compounds  of 
copper  -with  lead  or  arsenic.  In  these  the  inju- 
rious agent  would  appear  to  be  the  alloy,  and 
not  the  copper  itself.  An  affection  of  a  febrile 
character,  and  known  as  '  brass-founder's  ague,' 
occasionally  occurs  on  fusing  days,  and  is  attri- 
butable to  the  zinc  fumes  which  are  generated  by 
the  melting  process. 

The  salts  of  copper,  on  the  other  hand,  are 
capable  of  causing  injurious  and  fatal  results. 
The  more  important  salts,  from  a  medico-legal 
point  of  view,  are  the  sulphate,  blue  vitriol,  or 
bluestone;  the  acetates  (basic  and  neutral)  con- 
stituting artificial  verdigris ;  and  the  carbonate 
or  natural  verdigris.    The  manufacture  of  ver- 
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digris  is  carried  on  to  a  large  extent  in  the 
south  of  France.  Plates  of  copper  are  acted  on 
by  the  skins  of  grapes  which  are  allowed  to  un- 
dergo the  acetous  fermentation.  Those  engaged 
in  this  industry  on  the  whole  enjoy  good  health, 
and  it  is  only  rarely  that  symptoms  can  be 
directly  traced  to  the  work ;  and  then  only  -when 
through  sheer  carelessness  and  uncleanliness 
quantities  of  the  salt  have  been  ingested.  It  is 
even  said  that  dogs  eat  the  refuse  grape-skins  with- 
out appearing  to  suffer  from  poisonous  symptoms. 

1.  Acute  poisoning  by  copper. — Symp- 
toms.— The  salts  of  copper,  when  taken  in 
sufficient  quantity,  cause  symptoms  of  acute 
poisoning,  frequently  terminating  fatally.  Twelve 
to  fifteen  grains  of  the  acetate  have  been  suffi- 
cient to  kill  a  dog  within  an  hour.  The  fatal 
dose  in  man  is  not  quite  determined ;  but  doses 
above  the  usual  emetic  dose  of  the  sulphate  (ten 
to  fifteen  grains)  have  caused  serious  symptoms, 
and  death  has  resulted  within  four  hours  after 
swallowing  some  pieces  of  the  sulphate.  Half 
an  ounce  would  probably  cause  a  fatal  result. 
The  symptoms  are  essentially  those  of  irritant 
poisoning,  viz.,  styptic  or  coppery  taste,  constric- 
tion of  the  fauces,  epigastric  pain,  violent  vomit- 
ing and  purging,  followed  by  collapse  and  death, 
usually  with  tetanic  or  convulsive  symptoms. 
That  which  characterises  copper-poisoning  more 
especially,  as  compared  with  other  irritants,  is 
the  frequent  occurrence  of  jaundice.  In  dogs 
copper  usually  causes  death  with  symptoms  of 
paralysis  of  the  hinder  extremities,  in  addition 
to  the  usual  irritant  symptoms.  It  is  said  also 
to  have  a  paralysing  action  on  the  heart. 

2.  Chronic  poisoning  by  copper. —  It  is 
generally  stated  that  the  long-continued  intro- 
duction of  copper  into  the  system  in  small  doses 
gives  rise  to  a  form  of  chronic  poisoning  known 
under  the  name  of  '  copper  colic' 

Symptoms. — The  symptoms  are  essentially 
those  of  gastro-intestinal  irritation,  with  nausea 
or  sickness  and  diarrhoea.  They  have  none  of 
the  characters  of  colic  in  the  sense  in  which  the 
term  is  usually  employed.  The  hair  and  the 
cutaneous  Becretions  of  workers  in  copper  and 
brass  are  sometimes  found  of  a  green  colour, 
and  a  line  is  sometimes  found  at  the  margin  of 
the  gums  and  teeth,  variously  described  by 
authors, — Corrigan  calling  it  purple,  while  Clap- 
ton calls  it  green. 

Though  symptoms  of  gastro-intestinal  irrita- 
tion, as  above  described,  have  been  found  among 
workers  in  copper,  the  question  is  whether  they 
are  in  reality  due  to  the  copper,  or  merely 
symptoms  of  a  not  uncommon  affection  showing 
themselves  among  copper-workers.  That  copper 
does  gain  access  into  the  system,  and  may  be 
detected  in  the  urine  during  life,  and  found  in 
the  bones  after  death,  without  the  individual 
showing  any  manifest  symptoms  during  life, 
seems  pretty  well  established.  But  though  we 
may  regard  it  as  certain  that  symptoms  of 
copper-poisoning  are  more  rarely  found  than 
those  of  lead-poisoning  among  those  who  have  to 
deal  with  these  metals,  yet  it  would  be  a  very  un- 
warrantable conclusion,  and  contrary  to  all  that 
we  know  of  the  action  of  poisons,  to  assert  that  a 
substance  which  is  undoubtedly  poisonous  can 
be  taken  freely  into  the  system  with  impunity. 
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This  is  a  point  of  considerable  interest  in  refer- 
ence to  the  accidental  or  wilful  adulteration  of 
articles  of  food  with  copper  salts.  Many  cases 
are  on  record  of  severe  symptoms  resulting  from 
the  use  of  copper  utensils  in  cooking,  or  more 
frequently  from  the  storage  of  water  or  articles 
of  food  in  copper  vessels,  especially  if  the  food 
contains  oil — which,  on  turning  rancid,  dissolves 
the  copper — or  vegetable  acids,  or  even  largo 
quantities  of  ordinary  salt. 

Copper  salts  are  also  employed  intentionally 
to  impart  a  green,  fresh  colour  to  pickles  and 
preserved  vegetables,  such  as  peas.  It  is  as- 
serted that  the  quantity  of  copper  necessary  to 
produce  this  effect  is  infinitesimal,  and  that  no 
poisonous  effects  can  bo  proved  to  have  resulted 
even  from  long-continued  employment  of  these 
vegetables  as  articles  of  food.  This  is  strongly 
maintained  by  M.  Galippe,  who  has  tried  them  on 
himself  and  family.  Assuming  the  impossibility 
of  proving  the  injurious  effects  of  copper-tinted 
vegetables,  the  question  comes  to  be  principally 
a  social  and  economic  one,  as  to  the  propriety 
or  legality  of  adulteration  of  food  at  all,  and 
especially  -with  a  substance  undoubtedly  poi- 
sonous. Copper  is  said  by  some  to  be  a  natural 
constituent  of  the  human  body,  but  Boutigny 
furnishes  strong  grounds  for  attributing  the 
minute  quantity  which  may  be  found  in  the 
liver  to  accidental  introduction  into  the  system 
from  cooking  utensils,  or  from  fruits  raised  on 
manure  containing  copper. 

Diagnosis. — The  greenish  or  bluish  colour  of 
the  vomited  matters,  which  turn  bright  blue  on 
the  addition  of  ammonia,  renders  the  diagnosis 
comparatively  easy. 

Teeatment. — In  acute  cases  the  stomach  should 
be  evacuated  by  encouraging  vomiting,  or  by  the 
stomach-pump.  Albumen  in  some  form,  as  milk 
or  white-of-egg,  should  be  given  in  order  to  pre- 
cipitate the  copper.  Iron  filings  may  be  given 
for  a  similar  purpose. 

In  chronic  poisoning  the  cause  should  be  dis- 
covered and  removed,  or  the  individual  removed 
from  the  cause.  D.  Feebieb. 

CORN-.  —  Sxnon.  :  clavus;  Fr.  Cloic,  cor; 
Ger.  Leichdorn,  die  Huhnerauge. 

A  corn  is  a  thickening  of  the  epidermis,  caused 
by  undue  pressure  and  friction,  as  by  boots,  shoes, 
or  implements  of  occupation.  It  is  usually  situa- 
ted on  a  prominence,  such  as  that  of  a  joint, 
where  the  skin  is  subjected  to  double  pressure, 
and  is  therefore  unable  to  yield,  or  bet-ween  the 
toes.    Corns  are  most  common  on  the  feet. 

A  corn  usually  begins  as  a  general  and  uni- 
form thickening  of  the  epidermis,  ■which  is 
termed  a  callosity,  {tyloma,  tylosis,  Schwieleri). 
Callosities  may  occur  on  any  part  of  the  in- 
tegument. Thus  they  may  occupy  the  promi- 
nence of  a  joint,  or  spread  over  the  heel  or  the 
metatarsal  cushion  of  the  foot  from  pressure  in 
walking,  or  occupy  the  metacarpal  prominences 
of  the  hand  as  in  boatmen. 

The  callosity  is  composed  of  laminated  epider- 
mis ;  is  thickest  in  the  centre,  becoming  thin 
towards  the  circumference ;  and  is  more  or  less 
hard  and  condensed,  smooth  and  hornlike  in  ap- 
pearance, and  yellowish  in  colour.  When  the 
irritation  which  gives  rise  to  a  callosity  is  pro- 
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longed,  effusion  is  apt  to  take  place  beneath  it, 
and  it  is  raised  like  a  blister,  the  effused  fluid 
being  sometimes  serous  and  sometimes  sero- 
purulent.  Whenever  this  happens,  the  subse- 
quent separation  of  the  horny  layer  results  in 
spontaneous  cure. 

When  the  pressure  giving  rise  to  a  callosity, 
instead  of  being  diffused,  is  concentrated  on  a 
central  point,  the  epidermis  corresponding  with 
that  point  increases  in  thickness,  by  its  under 
surface,  and  forms  a  conical  prominence  ;  further 
pressure  increases  the  length  and  breadth  of 
the  cone,  and  in  this  way  a  corn  is  established. 
Continued  irritation  enlarges  the  corn  by  hyper- 
plasia of  epidermic  cells,  and  its  pressure  produces 
absorption  of  the  derma,  sometimes  extending 
to  the  bone  itself.  Not  unfrequently  effusions  of 
serum  or  blood  take  place  beneath  the  conical 
prominence,  and,  in  rare  instances,  a  bursa  is 
found  between  the  corium  and  the  joint. 

At  a  late  stage  of  its  growth  the  corn  has  the 
appearance  of  a  central  core — technically,  the  eye 
of  the  corn — surrounded  by  a  collar  of  smooth 
epidermis  in  the  state  of  callosity.  The  core  is 
a  lamellated  ovoid  mass,  corresponding  in  exter- 
nal figure  with  the  cup  by  which  it  is  produced ; 
and  consisting  in  substance  of  vertical  cup- 
shaped  lamellae  closely  packed  one  within  the 
other.  In  an  old  corn  the  shape  of  the  entire 
core  is  conical,  the  point  resting  on  the  sensitive 
skin,  and  the  signification  of  the  term  clou  or 
nail  applied  to  it  by  the  French  is  made  mani- 
fest. The  substance  of  the  corn  resembles  horn 
both  in  colour  and  density,  but  between  the 
toes,  where  moisture  is  generally  present,  it 
remains  white  and  soft,  like  sodden ed  cuticle, 
and  is  thence  named  soft-corn.  Effusion  at  its 
base  is  more  common  in  the  soft  than  in  the 
hard  corn. 

Treatment. — The  treatment  of  a  corn  is  to 
remove  its  cause,  namely,  pressure  and  friction ; 
but  when  this  is  impracticable,  to  equalize  pres- 
sure, by  which  the  corn  will  revert  to  the  state 
of  callosity.  The  second  indication  is  best 
effected  by  some  simple  unirritating  application, 
such  as  soap-  or  lead-plaster  spread  on  wash- 
leather.  As  a  preliminary  to  this  application, 
as  much  of  the  hard  epidermis  as  possible  should 
be  removed  by  soaking  and  scraping,  and  the 
core  turned  out  with  a  blunt-pointed  instrument. 
The  soft  corn  may  be  removed  as  the  hard  one,  or 
by  snipping  with  scissors.  When  there  is  much 
pain  and  inflammation  about  the  corn  it  should 
be  treated  by  means  of  water-dressing.  Chronic 
corns  and  callosities  are  much  benefited  by  paint- 
ing with  iodine  liniment,  and  the  use  of  an  un- 
irritating protective  plaster. 

Eeasmus  Wilson. 

CORNEITIS.— Inflammation  of  the  cornea. 
See  Eye  and  its  Appendages,  Diseases  of. 

CORNTTA  (cornu,  a  horn). — A  synonym  for  • 
horns.    See  Hoens. 

CORONARY  ARTERIES,  Diseases  of. 

The  diseases  of  the  coronary  arteries  may  be 
classified  as  follows :  (a)  atheroma  and  calcifi- 
cation ;  (6)  aneurism  ;  (e)  occlusion  of  the  orifice; 
{d)  thrombosis;  and  (c)  syphilitic  disease. 

a.  Atheroma  and  calcification  of  the  coro- 
nary arteries  arc  ordinary,  but  by  no  means  cod- 
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«wnt  sequel®  of  similar  changes  in  the  root  of  the 
aorta.  The  disease  may  be  general,  affecting 
both  vessels  equally  or  unequally ;  or  it  may  be 
limited  to  one  of  them,  or  even  to  a  primary  branch 
of  either ;  and  may  lead  to  fatty  degeneration  or 
fibroid  change  of  the  corresponding  substance 
of  the  heart.  The  experiments  of  Mr.  Erichsen 
and  M.  Schiff  have  proved  that  the  nutrition  of 
the  heart  in  health  depends  upon  a  free  coronary 
circulation,  and  pathology  has  confirmed  this  con- 
clusion. I)r.  Quain  found  the  coronary  arteries 
diseased  or  obstructed  in  13  out  of  33  cases  of 
fatty  degeneration  of  the  heart,  and  in  one  of 
these  cases,  the  trunks  of  both  vessels  being 
healthy,  a  calcified  coronary  branch  led  to  the 
only  portion  of  the  heart  exhibiting  fatty  change. 
Of  55  cases  of  fatty  degeneration  of  the  heart 
collated  by  the  author  from  the  Transactions 
of  the  London  Pathological  Society,  21  exhi- 
bited atheromatous  or  calcific  change  of  the 
coronary  arteries.  In  10  of  these  death  oc- 
curred by  rupture  of  the  left  ventricle,  in  1  by 
rupture  of  the  right  ventricle,  and  in  2  by  rup- 
ture of  the  septum  ventrieulorum,  the  coronary 
branch  leading  to  the  seat  of  rupture  having 
been,  in  every  instance,  in  a  more  advanced 
state  of  disease  than  the  other  portions  of  the 
vessel.  From  the  foregoing  statistics  it  ■would 
appear,  that  whilst  fatty  degeneration  of  the 
heart  may  exist  independently  of  disease  of  the 
coronary  arteries,  the  latter  condition  may  be 
regarded  as  the  immediate  cause  of  fatty  change 
in  the  heart,  in  the  proportion  of  about  38  per 
cent,  of  all  cases. 

Symptoms  and  Signs. — There  are  none  which 
are  peculiar  to  this  disease ;  those  which  exist 
being  due  to  the  consecutive  changes  in  the 
substance  of  the  heart.  The  doctrine  formerly 
held,  that  calcification  of  the  coronary  arteries 
was  the  cause  of  angina  pectoris,  is  no  longer 
tenable.  In  an  example  of  this  disease  in  its 
most  typical  form,  eventuating  in  death,  which 
recently  came  under  the  writer's  notice,  the 
coronary  arteries  were  found,  on  examination, 
to  be  perfectly  sound. 

b.  Aneurism  of  the  coronary  arteries  is  of  rare 
occurrence.  It  is  usually  preceded  by  athero- 
matous or  calcific  changes  in  the  coats  of  the 
vessels,  and  may,  therefore,  be  regarded  as  a 
disease  of  middle  or  advanced  age.  Dr.  Gee 
has,  however,  published  an  example  of  coronary 
aneurism  in  which  the  patient  was  a  boy  of  only 
seven  years. 

Symptoms  and  Signs. — There  is  no  positive 
indication  of  coronary  aneurism  during  life. 
When  the  termination  is  fatal,  as  it  usually  is, 
death  occurs  by  hfemorrhage  into  the  pericardium 
from  rupture  of  the  sac. 

c.  Occlusion  of  the  orifices  of  the  coronary 
arteries  has  been  met  with  only  in  connection 
with  calcific  changes  in  the  root  of  the  aorta,  a 
partially  detached  calcareous  plate  overlying  the 
orifice  of  either  vessel  (both  are  rarely  affected), 
and  partially  or  completely  shutting  off  the  cir- 
culation. There  are  no  symptoms  distinct  from 
those  of  the  principal  disease. 

d.  Thrombosis  of  the  coronary  arteries  is  a 
frequent  result  of  disease  in  the  coats  of  these 
vessels  ;  and,  owing  to  their  small  size,  complete 
blocking  and  arrest  of  circulation  through  thorn 
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are  the  ordinary  consequences  of  this  accident. 
The  heart-substance,  depending  upon  the  oc 
eluded  vessel  for  its  vascular  supply,  quickly 
undergoes  the  atrophic  changes  of  fibroid  or  fatty 
degeneration.  Special  symptoms  are  entirely 
wanting. 

Disease  or  obstruction  of  the  coronary  arteries, 
with  the  ordinary  consequences — fatty  degenera- 
tion of  the  heart,  and  anaemia  with  white  soften- 
ing of  the  brain — are  the  conditions  usually  found 
in  cases  of  permanently  slow  pulse. 

e.  Syphilitic  disease  of  the  coronary  arteries 
has  been  recorded  in  a  fewinstances,  but  its  identi- 
fication depended  entirely  upon  the  history  and  the 
concomitant  symptoms,  the  deposit  being  histolo- 
gically indistinguishable  from  ordinary  atheroma. 

Thomas  Hayden. 

COBPOEA  AMYLACEA  (corpus,  a  body ; 
and  amylum,  starch). — These  minute  bodies,  which 
were  described  in  this  country  by  Dr.  Quain  and 
Dr.  Hughes  Bennett  in  the  2nd  and  3rd  vols,  of 
the  Transactions  of  the  Pathological  Society, 
were  thus  named  by  Virchow.  They  are  generally 
only  visible  with  the  aid  of  the  microscope, 
but  sometimes  are  large  enough  to  be  seen  by 
the  naked  eye,  and  now  and  then  attain  some 
size.  Usually  they  are  round  or  oval,  and  pre- 
sent a  concentric,  laminated  arrangement,  which 
is  made  more  apparent  by  the  action  of  acetic 
acid.  They  often  have  a  yellowish  tinge.  In  ap- 
pearance corpora  amylacea  somewhat  resemble 
starch-granules,  and  they  are  tinged  brown  or 
bluish  by  the  action  of  iodine  upon  them.  These 
bodies  were  formerly  supposed  to  be  composed 
of  starch,  and  hence  their  name.  This  is  not 
the  case,  however,  and  their  actual  chemical  com- 
position is  not  clearly  known;  it  probably 
differs  in  different  structures.  Bodies  resembling 
corpora  amylacea  in  appearance  and  arrangement 
have  been  found  in  various  parts,  but  they  have 
attracted  most  attention  in  connexion  with  tha 
nerve-centres,  being  particularly  observed  when 
these  are  the  seat  of  atrophy  or  degeneration ; 
they  are  also  seen  in  the  choroid  plexus. 

Frederick  T.  Robekts. 

COBPOEA  QUAD  BIGEMINA, 
Lesions  of. — The  facts  of  comparative  anatomy 
and  experimental  physiology  tend  to  show  that 
the  corpora  quadrigemina  (corpora  bigemina  or 
optic  lobes  of  the  lower  vertebrates)  are  in  rela- 
tion not  only  with  vision  and  irido-motor  co- 
ordination, but  also  with  those  functions  which 
are,  to  a  large  extent,  independent  of  the  cerebral 
hemispheres,  viz.,  equilibration  and  locomotor 
co-ordination. 

The  facts  of  human  pathology,  though  not 
opposed  to  these  data,  cannot  be  made  the  basis 
of  very  precise  conclusions  as  to  the  diagnostic 
indications  of  disease  of  these  ganglia,  as  it  ie 
exceedingly  rare  to  find  disease  limited  to  this 
region  anatomically  or  functionally. 

The  corpora  quadrigemina  are,  however,  not 
unfrequently  involved  in  lesions  which  invade 
neighbouring  parts,  such  as  meningitis — simple 
and  tubercular,  tumours,  especially  of  the 
pineal  gland  and  middle  lobe  of  the  cere- 
bellum, &c. ;  but  disease  strictly  limited  to  the 
|  corpora  quadrigemina,  such  as  local  softening,  is 
I  extremely  rare,  and  haemorrhage  is  unknown. 

x  2 
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It  is  a  fact  agreed  on  by  all  experimenters 
that  when  the  anterior  tubercles,  -which  are  more 
especially  connected  with  the  optic  tracts,  are 
destroyed,  vision  is  abolished,  and  that  if  the 
lesion  is  unilateral,  the  blindness  occurs  on  the 
side  opposite  the  lesion. 

These  phenomena  in  animals  are  in  accordance 
with  -what  has  been  observed  in  man.  Dr. 
Bastian  has  recorded  a  case  of  total  blindness,  in 
which  the  cause  proved  to  be  softening  limited 
10  the  anterior  tubercles  of  the  corpora  quadri- 
gemina (Paralysis  from  Brain  Disease,  p.  115). 

It  has  been  found  experimentally  in  animals, 
and  also  in  man,  that  atrophy  of  the  opposite 
tubercle  ensues  when  the  eye  has  been  destroyed. 
Irido-motor  action  is  also  paralysed  by  destruc- 
tion of  the  corpora  quadrigemina,  a  result -which, 
ho-wever,  is  stated  not  to  occur  unless  the  injury 
is  more  than  superficial  and  implicates  the  oculo- 
motor nuclei. 

Disturbances  of  equilibration  and  co-ordina- 
tion also  result  from  lesion  of  the  corpora  quad- 
rigemina. These  are  attributed  to  lesion  of  the 
subjacent  tracts,  and,  according  to  Lussana  and 
Lemoigne,  more  particularly  to  lesion  of  the 
subjacent  superior  cerebellar  peduncle.  For  his 
own  part,  the  writer  thinks  that  all  attempts  at 
differentiation  are  pure  hypotheses,  and  from  the 
nature  of  the  question  must  remain  so.  But, 
from  whatever  cause,  there  is  no  doubt  that 
the  disturbances  alluded  to  do  occur. 

Irritation  of  the  corpora  quadrigemina  on  one 
side  causes  dilatation  of  the  pupils  and  a  hemi- 
opisthotonus  of  the  opposite  side,  which  becomes 
general  if  the  irritation  is  prolonged  or  bilateral, 
the  head  being  retracted  and  the  legs  extended, 
trismus  also  being  very  marked.  According  to 
Lussana  and  Lemoigne  unilateral  lesion  of  the 
corpora  quadrigemima  causes  an  incurvation  of 
the  trunk  and  gyration  to  the  side  of  lesion. 
This  would  agree  with  the  effects  of  irritation, 
being  naturally  a  reversal  of  the  phenomena. 
Clinical  illustrations  of  these  facts  in  the  lower 
animals  are  difficult  to  find,  for  the  reasons 
above  mentioned ;  but  a  case  reported  by  Dr. 
Duffin  ( Clin.Soc.  Trans.,  vol.  ix.,  p.  187),  which  the 
writer  had  an  opportunity  of  seeing  and  examin- 
ing post  mortem,  is  important  in  this  relation. 
This  was  a  case  of  tumour  of  the  pineal  gland, 
which,  besides  passing  forward  into  the  third 
ventricle,  pushed  underneath  the  aqueduct  of 
Sylvius,  stretching  and  causing  atrophy  of  the 
corpora  quadrigemina.  The  symptoms,  in  addi- 
tion to  those  of  cerebral  tumour,  viz.,  violent 
occipital  headache  and  double  optic  neuritis, 
were  double  vision  followed  by  loss  of  sight,  ver- 
tigo, specially  marked  when  the  eyes  were  open, 
staggering  gait,  and  tendency  to  retraction  of 
the  head  and  rigidity  of  the  dorsal  muscles. 
The  pupils  were  large  and  sluggish.  These 
symptoms,  to  a  certain  extent,  resemble  those 
caused  by  tumour  in  the  middle  lobe  of  the  cere- 
bellum, and  it  is  a  question  how  far  these  latter 
may  be  due  to  mechanical  irritation  of  these 
ganglia.  But  we  may  infer  that  such  a  combi- 
nation of  symptoms  as  the  above  points  to  lesion 
of  the  corpora  quadrigemina,  or  of  the  middle 
lobe  of  the  cerebellum,  though  we  cannot  be 
certain  of  absolute  limitation  of  the  lesion. 

Naturally  tho  same  secondary  affection  of  the 
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functions  of  the  cerebral  hemispheres  occurs 
from  tumours  situated  in  this  region,  as  in  eases 
of  tumours  of  the  middle  cerebellar  lobe. 

Pressure  on  the  veins  of  Galen  leads  to  dropsy 
of  the  cerebral  ventricles,  and  its  consequences 
on  the  cerebral  circulation  and  functions. 

D.  Feubieb. 

CORPULENCE  (corpus,  a  body,  and  lentus, 
thick). — An  undue  accumulation  of  fat  in  thfr 
body.    See  Obesity. 

CORPUSCLE  (corpusculum,  a  little  body), 
— In  physiology  and  pathology  this  word  is 
generally  used  as  synonymous  with  cell.  See  Cell. 

CORPUS  STRIATUM,  Lesions  of. — 

The  corpus  striatum  of  English  anatomy  and  pa- 
thology comprises  various  structures  which  have 
received  special  names,  viz. :  the  nucleus  caudatus, 
or  intra-ventricular  nucleus,  which  is  exposed  to 
view  by  laying  open  the  lateral  ventricle ;  the 
nucleus  lenticularis,  or  extra-ventricular  nucleus, 
consisting  of  three  divisions,  and  subjacent  to 
the  convolutions  of  the  Island  of  Reil ;  together 
with  part  of  the  internal  capsule,  or  peduncular 
expansion,  which  forms  part  of  the  'projection 
system'  between  the  cortex  and  crus  cerebri. 

This  differentiation  is  considered  necessary, 
as  it  is  believed  that  the  effects  of  lesion  of  the 
corpus  striatum  will  differ  according  to  the  part 
involved,  although  up  to  the  present  it  cannot  be 
said  that  this  has  been  conclusively  established. 
This  is  not  to  be  wondered  at  considering  the 
excessive  rarity  of  lesions  which  have  an  exact 
anatomical  and  functional  circumscription. 

Physiological  experiment,  while  thoroughly  in 
harmony  with  clinical  and  pathological  obser- 
vations respecting  the  effects  of  lesion  of  the 
corpus  striatum,  has  not  succeeded  in  defining 
the  functions  of  its  several  parts,  if  such  differ- 
entiation exists,  with  any  degree  of  precision. 
The  statements  made  by  some  physiologists  on 
the  point,  do  not  seem  to  the  writer  to  rest  od 
any  satisfactory  basis. 

The  corpus  striatum  is  especially  liable  to 
lesion  from  embolism  or  rupture  of  its  blood- 
vessels. These  are  furnished  principally  by 
the  middle  cerebral  artery,  which  in  the  first 
part  of  its  course  sends  off  numerous  straight 
twigs,  which  sink  into  the  anterior  perforated 
space,  and  supply  this  ganglion  and  the  adjacent 
part  of  the  optic  thalamus.  Owing  to  then- 
position,  and  direction  as  regards  the  main  cur- 
rent, they  are  easily  ruptured  or  blocked  up. 
and  owing  to  their  being  of  the  nature  of  '  end 
arteries,'  and  almost  destitute  of  anastomoses  with 
other  cerebral  arteries,  embolism  rapidly  lead? 
to  softening  of  the  regions  which  they  nourish. 

Symptoms. — The  symptoms  of  lesion  of  the 
corpus  striatum  may  be  divided  into  three 
groups  or  stages. 

First  stage. — This  includes  certain  symptoms 
which  are  more  or  less  transient,  and  depend 
chiefly  on  the  suddenness  of  tho  lesion  and 
functional  disturbance  of  other  parts. 

To  tho  latter  belong  the  symptoms  usually 
accompanying  an  apoplectic  seizure  (apoplexy), 
as  also  the  loss  or  diminution  of  sensation  on  the 
opposite  side  of  the  body,  which  sometimes  oc- 
curs in  consequence  of  pressure  on,  or  functional 
intotference  with,  the  sensory  tracts  of  the  in- 
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ternal  capsule  by  effusion  into  the  corpus  stria- 
tum. The  symptoms  due  to  the  suddenness  of 
the  lesion  of  the  corpus  striatum  as  such,  are 
complete  paralysis  of  every  voluntary  movement 
on  the  opposite  side  of  the  body,  occasionally 
varied  by  convulsive  spasms  of  the  paralysed 
side,  and  conjugate  deviation  of  the  head  and 
eyes  towards  the  sound  side.  This  latter  symp- 
tom is  due  to  the  centres  for  the  head  and  eyes 
of  the  opposite  hemisphere  suddenly  losing  their 
antagonists.  The  temperature  of  the  paralysed 
side  is  as  a  rule  higher  than  that  of  the  sound 
■side.  The  total  paralysis  and  flaccidity  of  the 
opposite  side  of  the  body,  and  conjugate  de- 
viation of  the  head  and  eyes,  are  transient 
symptoms,  lasting  from  a  few  hours  to  a  day 
or  two. 

Second  stage.  —  This  stage  includes  those 
symptoms  which  continue  for  a  variable  period, 
after  those  depending  on  the  suddenness  and 
disturbing  effect  of  the  lesion  have  passed  off. 
They  constitute  the  common  type  of  hemiplegia 
or  paralysis  of  voluntary  motion  on  the  side 
opposite  the  lesion.  The  face,  arm,  and  leg, 
and  to  a  certain  extent  the  thoracic  and  abdo- 
minal muscles  on  the  one  side  of  the  body,  are 
affected.  The  paralysis  does  not  affect  all  these 
parts  equally.  As  a  general  rule  it  may  be 
stated  that  those  movements  are  most  affected 
which  are  most  independent  of  those  of  the 
opposite  side,  and  which  are  most  complex  and 
delicate. 

Hence  the  movements  of  the  hand  and  arm 
are  more  affected  than  those  of  the  face  or  leg, 
owing  to  the  fact  that  these  latter  are  more 
commonly  exercised  in  associated  or  alternating 
action  with  those  of  the  other  side.  The  facial 
paralysis  is  most  marked  in  the  lower  facial  re- 
gion. The  orbicularis  palpebrarum  is  more  or  less 
paretic,  but  never  paralysed  to  the  extent  which 
occurs  in  Bell's  or  true  facial  paralysis,  depending 
on  lesion  of  the  portio  dura.  The  angle  of  the 
mouth  on  the  paralysed  side  hangs  lower,  and 
the  tongue  deviates  slightly  to  the  paralysed 
side.  The  weakness  of  the  facial  muscles  is 
best  brought  out  when  the  patient  smiles  or 
tries  to  whistle.  The  face  then  becomes  drawn 
to  the  sound  side.  While  some  volitional  con- 
trol may  have  been  acquired  over  the  leg,  the 
hand  and  arm  remain  perfectly  motionless. 

In  the  process  of  recovery,  the  leg  recovers 
before  the  arm,  and  as  a  rule  the  recovery  pro- 
ceeds from  the  proximal  to  the  distal  end  of 
the  limb,  the  shoulder  and  hip  movements  being 
regained  before  those  of  the  hand  or  foot.  The 
flexors  rsgain  their  power  before  the  extensors. 

The  sensibility  of  the  paralysed  parte  is  un- 
impaired ;  the  superficial  reflexes  are  diminished, 
the  deep  (tendon)  reflexes  increased. 

The  faradic  contractility  of  the  muscles  is 
unimpaired,  occasionally  rather  increased  than 
diminished. 

The  muscles  do  not  undergo  atrophy  except 
by  disuse. 

The  temperature  of  the  paralysed  limbs,  which 
at  first  is  usually  increased,  is  generally  found 
to  be  lower  than  that  of  the  sound  side,  to  the 
extent  of  a  degree,  more  or  less. 

Recovery  may  take  place  from  all  the  symp- 
toms of  this  stage,  within  a  period  varying  from 
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weeks  to  months,  or  the  patient  may  pass  into 
the  third  stage. 

Third  stage. — The  special  symptoms  of  this 
stage  are  the  occurrence  of  what  is  termed  '  late 
rigidity '  in  the  paralysed  limbs,  a  condition  of 
evil  import.  This  rigidity  shows  itself  most 
frequently  in  the  arm,  but  it  is  common  enough 
in  both  limbs.  The  rigidity  affects  the  flexors 
more  particularly,  and  causes  the  limb  to  as- 
sume a  position  in  which  the  flexors  predomi- 
nate. It  is  variable  in  degree  and  at  first  is 
capable  of  being  overcome.  At  first  also,  it  is 
remittent,  tending  to  give  way  when  the  patient 
abstains  from  volitional  efforts  or  from  excite- 
ment, and  seems  almost  gone  on  waking  from 
sleep  or  when  the  patient  yawns  or  stretches 
himself. 

Gradually  it  assumes  a  more  intense  form, 
and  the  limb  becomes  permanently  fixed  and 
rigid. 

After  death,  this  condition  is  found  to  coin- 
cide with  descending  sclerosis  of  the  motor 
tracts  of  the  brain  and  spinal  cord.  The  dege- 
neration proceeds  from  the  seat  of  lesion  down- 
wards through  the  crus,  pons,  pyramid  of  the 
same  side,  and  then  across  to  the  posterior  part 
of  the  lateral  column  of  the  spinal  cord  on  the 
paralysed  side.  Frequently  also,  a  similar  track 
of  degeneration  is  found  on  the  inner  aspect  of 
the  anterior  column  of  the  spinal  cord,  on  the 
same  side  as  the  brain-lesion  (Charcot,  Tiirck, 
&c). 

Even  during  the  rigid  stage,  there  is,  as  a 
rule,  no  trophic  degeneration  of  the  muscles  or 
annihilation  of  faradic  contractility,  though  the 
muscles  waste  from  disuse  unless  artificially 
stimulated.  But  in  some  rare  instances  as 
Charcot  has  shown,  the  secondary  degeneration 
invades  the  anterior  cornua  of  the  spinal  cord, 
in  which  case  amyotrophy  or  trophic  degenera- 
tion of  the  muscles  ensues. 

There  is  no  recovery  from  this  condition. 

Variations  and  complications. — Though  gene- 
ral hemiplegia  of  the  opposite  side,  without 
affection  of  sensation,  is  the  type  of  disease  of 
the  corpus  striatum,  certain  variations  and 
complications  have  been  observed,  some  of  which 
still  require  elucidation. 

When  sensation  is  permanently  affected  along 
with  voluntary  motion,  we  have  reason  to  re- 
gard the  lesion  as  not  confined  to  the  corpus 
striatum,  but  as  implicating  also  the  posterior 
part  of  the  internal  capsule  and  the  thalamus, 
an  occurrence  by  no  means  rare.  When  the 
lesion  affects  only  the  grey  matter  of  the  nu- 
cleus caudatus,  it  is  said  that  the  hemiplegia  is 
as  a  rule  comparatively  slight  and  transitory. 

Similar  affection  of  the  nucleus  lenticularis  is 
said  to  produce  more  marked  paralysis  than 
that  caused  by  affection  of  the  nucleus  caudatus, 
but  also  not  of  a  permanent  kind.  When,  how- 
ever, the  lesion  causes  rupture  of  the  anterior 
two-thirds  of  the  internal  capsule,  the  hemi- 
plegia is  most  marked  and  most  enduring.  It  is 
this  lesion  only  which  gives  rise  to  secondary 
degeneration  of  the  motor  tracts  and  permanent 
rigidity. 

Cases  are  on  record  in  which  lesions  of  the 
corpus  striatum  have  given  rise,  not  to  general 
hemiplegia  of  the  opposite  side,  but  to  mono- 
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plegia,  such  as  paralysis  of  the  lace  or  of  one 
or  other  limb.  We  cannot  yet  say  whether  the 
lesions  in  these  cases  affected  specially  differ- 
entiated centres  or  medullary  fibres,  but  that 
such  may  be  the  case  is  not  impossible,  though 
the  subject  requires  investigation. 

Cases  are  also  on  record  of  paralysis  occur- 
ring on  the  same  side  of  tho  body  as  the  lesion. 
The  real  existence  and  explanation  of  such  ex- 
ceptional occurrences  are  still  sub  judice,  and 
ihough  various  explanations  may  bo  suggested, 
it  is  well  to  wait  for  further  instances,  carefully 
investigated  by  accurate  modern  methods,  before 
pronouncing  definitively  on  the  question. 

Tbeatmunt. — It  is  unnecessary  to  discuss  the 
treatment  of  lesions  of  the  corpus  striatum,  as 
this  is  considered  under  the  head  of  the  various 
diseases  of  the  Bbain.  D.  Fjbrkieh. 

CORRELATION. — This  term  is  used  in 
medicine  almost  exclusively  in  reference  to  the 
aetiology  of  disease,  and  in  this  relation  princi- 
pally in  regard  to  the  zymotic  diseases.  The 
term  1  correlation  of  tho  physical  forces  '  may  be 
taken  as  implying  that  the  several  forces  are 
capable  of  being  converted  into  or  of  giving 
place  to  one  another  when  they  are  permitted  to 
act  under  certain  conditions,  and  that  they  are 
all  related  to  a  common  cause.  It  is  very  much 
the  same  idea  that  is  implied  by  the  term  '  Cor- 
relation of  the  Zymotic  Diseases,' a  subject  which 
has  recently  been  discussed  in  a  separate  work 
by  A.  Wolff. 

It  is  contended  that  the  several  contagious 
liseases  of  a  general  type  (the  exanthemata)  do 
not,  necessarily  and  in  all  cases,  reproduce  their 
like ;  but  that  occasionally,  the  contagious  par- 
ticles thrown  off  from  the  same  sick  person  suf- 
fering from  some  one  of  the  diseases  (e.g.  scar- 
latina) may  suffice  to  engender  one  or  more 
different  kinds  of  disease,  according  to  the  mode 
in  which  this  matter  operates — that  is  according 
as  it  may  be  swallowed,  taken  into  the  system 
through  the  pulmonary  surface,  or  through  some 
other  mucous-membrane  or  skin  abrasion.  These 
diseases  are  said  to  be  correlated,  therefore,  on 
account  of  this  assumed  relation  to  a  common 
cause — a  specific  contagium.  According  to  this 
notion  the  seat  of  primary  action  and  the  con- 
stitutional condition  of  the  patient  are  factors 
which  largely  influence  the  form  of  disease 
which  will  ultimately  manifest  itself  as  a  result 
of  the  contact  of  any  given  contagiom.  This 
view  has  at  present  scarcely  passed  beyond  the 
stage  of  an  ingenious  speculation — though  it  is 
one  which  is  by  no  means  unworthy  of  further 
attention. 

Diseases  may  be  said  to  be  correlated  also 
when  they  are  severally  related  to  the  same 
cause  acting  with  different  degrees  of  intensity. 
Thus  it  is  held  by  some  epidemiologists  that 
the  plague  is  only  a  malignant  form  of  typhus  ; 
that  yellow  fever  is  due  to  a  more  intense  form 
or  action  of  the  same  poison  as  suffices  at  other 
times  to  engender  intermittent  or  remittent 
fever  ;  and  that  summer  diarrhoea,  cholerine,  and 
cholera  aro  also  but  different  manifestations  of 
one  common  though  variable  cause. 

Similarly  it  is  held  by  many  surgeons  that 
ordinary  surgical  fever,  pyaemia,  and  septicaemia 
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are  correlated  effects.  They  maintain  that  the 
appearance  of  one  or  other  of  these  morbid 
states  after  a  surgical  operation  is  dependent  in 
the  main  upon  differences  in  the  constitutional 
condition  of  their  patients,  and,  moreover,  that 
these  forms  of  disease  are  further  linked  to  on<- 
another  by  numerous  intermediate  states.  This 
point  of  view  has  been  both  strengthened  and 
extended  of  lat<>,  by  some  of  the  experimental 
researches  of  Dr.  Burdon  Sanderson.  He  found 
that  tho  subcutaneous  injection  of  different  por- 
tions of  the  same  inflammatory  product,  exe- 
cuted at  the  same  time,  would  often  produce 
quite  different  effects  upon  different  animals  of 
the  same  species.  At  one  time  a  typical  sep- 
ticaemia proved  rapidly  fatal,  at  another  a 
slower  pytemic  process  was  established,  whilst 
in  a  third  animal  the  still  more  chronic  process  of 
so-called  tuberculosis  was  set  up.  Here  we  get 
out  of  the  region  of  speculation  into  that  of  fact 
The  term  correlation  is  only  applicable  to 
communicable  diseases,  otherwise  its  leading 
signification,  viz.  convertibility,  could  not  be 
fulfilled.  Hence  it  is  that  though  very  many 
diseases  may  arise  from  the  operation  upon  dif- 
ferent individuals  of  some  common  cause  (sucb 
as  exposure  to  cold),  the  maladies  which  may 
result  from  such  a  cause  no  one  would  think  ot 
speaking  of  as  correlated. 

H.  Charlton  Bastian. 

CORROSIVE  SUBLIMATE,  Poisoning 

by.    See  Mercury,  Poisoning  by. 

COflYZA  (icSpufa,  a  running  from  the  head) 
— A  6ynonym  for  nasal  catarrh.    See  Catarrh. 

COUGH. — Synon.  :  Tussis;  Fr.  Toux  ;  Ger. 
Husten. 

Description. — The  act  of  coughing  consists  in 
cue  or  more  abrupt  forcible  expirations,  accom- 
panied by  contraction  of  the  glottis.  First  a 
deep  inspiration  is  taken,  the  glottis  is  closed  for 
a  moment,  and  then  it  is  opened  by  the  pressure  of 
the  air  forced  out  by  the  combined  action  of  the 
thoracic  and  abdominal  expiratory  muscles.  With 
the  air  thus  suddenly  expelled,  any  foreign 
matter  that  may  be  in  the  larynx  or  bronchi  ib 
driven  into  the  pharynx  or  the  mouth. 

.^Etiology. — The  immediate  cause  of  cough  is 
the  presence  of  an  irritant,  mechanical  or  sympa- 
thetic, affecting  the  surface  of  the  air-tubes  or 
the  nerves  that  supply  them,  and  it  is  the  object 
of  the  cough  to  remove  this  source  of  irritation. 

The  sensibility  of  the  respiratory  surfaces  is 
greatest  at  the  commencement — the  glottis  being 
an  ev6r-watchful  janitor.  It  may  be  increased 
by  congestion  or  inflammation,  or  by  the  continued 
act  of  coughing.  Even  the  mere  inhalation  of  cool 
or  dry  air  may,  in  asthma  or  bronchial  conges- 
tion, be  sufficient  to  excite  cough.  The  result 
of  the  irritation  is  to  increase  the  natural  secre- 
tion, and  to  alter  its  characters  (see  Expectora- 
tion). 

Cough  may  be  due  to  numerous  reflex  causes, 
such  as  gastric  irritation,  ear-disorder,  or 
aneurisinal  or  other  pressure  on  the  vagus,  re- 
current, or  sympathetic  nerves.  The  act  may 
also  be  caused  by  a  long  uvula  or  enlarged  tonsil ; 
a  granular  state  of  the  pharyngeal  or  laryngeal 
mucous  membrane;    polypi  or  other  foreign 
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Vxiies  in  the  larynx,  trachea,  or  even  in  the  ex- 
ternal auditory  meatus ;  various  affections  of  the 
bronchial  tubes — e.g.,  undue  dryness,  hypersemia, 
alteration  in  the  quality  or  quantity  of  the  bron- 
chial secretion,  or  inflammatory  affections;  in- 
flammation of  the  lung  or  pleura;  or  tubercle, 
cancer,  or  other  growths  in  or  near  the  lung. 

Diagnosis. —  Cough  is  not  a  disease  to  be 
treated,  but  a  symptom  to  be  traced  to  its 
source.  An  inspection  of  the  pharynx  and 
larynx  and  a  physical  examination  of  the  chest 
will  generally  suffice  to  detect  the  cause. 

The  character  of  the  cough  is  often  quite 
pathognomonic — e.g.,  the  '  whoop  '  of  whooping 
cough  ;  the  '  bark '  of  hysteria  ;  the  catching, 
painful  cough  of  pleurisy ;  the  slight  '  hack '  of 
early  phthisis,  and  the  equally  distinctive  cough 
of  advanced  phthisis  with  laryngeal  ulceration  ; 
the  loud  clanging  cough  due  to  pressure  on  the 
trachea  or  laryngeal  nerves ;  the  spasmodic, 
suffocative  cough  of  asthma. 

The  'tightness*  or  '  looseness'  of  cough,  indi- 
cating the  absence  or  presence  of  secretion,  is  a 
valuable  guide  in  diagnosis  and  treatment. 

The  absence  of  cough  is  no  proof  of  the  absence 
of  serious  lesion :  while  the  presence  of  a  few 
granulations  in  the  lung  is  often  productive  of  in- 
cessant and  uncontrollable  cough,  long- continued 
destructive  disease  may  exist  without  it. 

Treatment. — Before  prescribing  for  a  cough 
it  is  of  course  essential  to  ascertain  its  cause ; 
and  the  simplest  and  most  innocuous  remedies 
should  be  first  used.  The  routine  treatment  of 
cough  by  sedatives  is  as  injurious  as  is  their  use 
in  diarrhoea.  The  secretions  which  ought  to  be 
removed  are  thus,  in  either  case,  locked  up,  and 
the  irritation,  which  would  have  been  transient, 
becomes  established. 

If  the  tonsils  are  found  much  enlarged,  or  the 
uvula  pendulous  and  irritating  the  epiglottis, 
caustics  or  the  guillotine  will  remove  the  evil. 
If  a  granular  state  of  the  pharyngeal  mem- 
brane, dependent  on  torpid  or  engorged  abdomi- 
nal viscera,  gout,  or  hepatic  obstruction,  exists, 
it  may  be  treated  by  local  astringents  and 
general  deobstruents. 

A  lax  or  congested  state  of  the  laryngeal 
membrane,  due  to  overwork  of  voice,  or  the  un- 
due direction  of  attention  to  the  vocal  apparatus 
(clergyman's  sore-throat),  is  best  treated,  accord- 
ing to  the  writer's  experience,  by  the  local  ap- 
plication of  iodine  dissolved  in  spirit  and  olive 
oil.  Undue  dryness,  simple  hypereemia,  or  hyper- 
sesthesia  of  the  respiratory  mucous  tract,  may 
often  be  relieved  by  the  act  of  sipping  and 
slowly  swallowing  cold  water,  or  the  decoction 
of  Iceland  moss,  fruit  lozenges,  gum  arabic, 
liquorice,  or  linseed  tea.  Sucking  ice  or  in- 
haling steam  is  very  often  all  that  is  needed. 
In  the  early  stage  of  catarrhal  sore-throat, 
chlorate  of  potash  in  crystal,  or  in  the  form 
of  lozenge,  should  not  be  neglected.  The  use 
of  glycerine  of  tannin,  or  nitrate  of  silver  dis- 
solved in  glycerine  (half  a  drachm  to  one  ounce) 
is  of  more  service  in  relaxed  throat  than  alum 
or  tannin  gargle ;  indeed,  the  free  use  of  well-se- 
lected lozenges  has  rendered  the  employment  of 
gargles  well-nigh  obsolete.  The  former  can  be 
constantly,  the  latter  but  seldom  applied. 

Medicinal  treatment. — If  it  is  desired  to  in- 
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crease  the  fluidity  of  the  secretion,  squill  or 
ipecacuanha  may  be  used,  or  better  still,  tartar 
emetic  in  small  doses,  which  is  best  given  i;i 
effervescence  with  ammonia  and  citric  acid.  It 
must  not  be  forgotten  that  syrups  and  nausea- 
ting expectorants  are  apt  to  do  harm  by  enfeeb- 
ling or  disturbing  digestion.  Tincture  of  aconite 
in  three-drop  doses  is  often  of  value  in  allaying 
irritable  cough,  especially  when  fever  is  present 
Gelseminum  is  the  novel  remedy  for  the  same 
purpose.  Of  the  direct  sedatives,  morphia  is 
the  most  valuable  ;  it  proves  of  service  in  very 
small  doses,  yg-gr.  in  a  lozenge  being  often  ade- 
quate. Conium,  with  or  without  morphia,  suits 
some  persons ;  hydrocyanic  acid  still  more  ; 
and  Indian  hemp  is  also  of  value.  The  bro- 
mides, in  combination  with  chloral,  have  recently 
gained  great  repute ;  the  latter  should  be  given 
with  caution.  The  power  of  the  bromide  of 
ammonium  in  allaying  spasmodic  cough  is  re- 
markable. An  emetic  of  ipecacuanha,  sulphate 
of  zinc,  01  mustard  may  be  useful  in  relieving 
cough,  by  expelling  secretion  when  this  has  ac- 
cumulated in  large  quantity.  If  cough  causes 
vomiting,  food  should  be  taken  in  small  quanti- 
ties, fluids  should  be  limited,  and  a  little  capsicum 
or  spiced  brandy  '  stays  the  stomach.' 

External  applications. — The  use  of  counter- 
irritants  must  not  be  neglected.  In  the  inflam- 
matory stage  of  bronchitis,  for  instance,  linseed 
and  mustard  poultices,  and  in  the  later  stages, 
iodine  or  croton  oil  are  of  great  use.  The  ap- 
plication of  a  small  blister  or  vesicating  fluid  is 
a  remedy  not  to  be  forgotten  in  some  cases. 

Inhalations. — Infusion  of  hops  as  an  inhalation 
is  a  useful  calmative;  iodine  is  indicated  in  re- 
laxed conditions  in  strumous  subjects.  Chloro- 
form (10  to  15  minims)  mixed  with  Eau  de 
Cologne,  and  inhaled  from  a  handkerchief,  is  use- 
ful in  other  cases.  By  means  of  the  spray-inhaler, 
many  non-volatile  preparations  may  be  applied  to 
the  respiratory  passages.  A  solution  of  carbon- 
ate of  soda  is  very  useful  in  liquefying  tenacious 
secretion.  Tannic  acid,  alum,  perchloride  of  iron; 
and  nitrate  of  silver,  are  all  valuable.  Of  seda- 
tives, henbane,  conium,  camphor;  and  of  anti- 
septics, sulphurous  and  carbolic  acids  are  ser- 
viceable as  inhalants.  In  chronic  granular 
disease  of  the  pharyngeal  and  laryngeal  mucous 
membranes,  the  sulphurous  waters  of  Aix-la- 
Chapelle,  Aix-les-Bains,  and  St.  Saveur  in  the 
Pyrenees,  when  inhaled  in  an  atomised  state,  are 
of  distinct  service. 

Patients  may  be  thus  taught  how  i'o  cough : — 
Tiy  to  suppress  the  inclination,  until  the  secre- 
tion that  causes  the  cough  is  within  reach,  then 
take  a  deep  and  deliberate  inspiration,  and  the 
accumulated  phlegm  is  removed  at  a  single  effort. 
By  inhaling  steam  from  a  hot  sponge  or  basin 
of  boiling  water  on  first  waking  from  sleep,  the 
inspissated  secretion,  which  is  apt  to  be  difficult 
to  move,  may  be  easily  loosened  and  expelled. 
An  ipecacuanha  lozenge  may  serve  a  similar 
purpose.  E.  Stmes  Thompson. 

COUTTTER-INDICATIOIT.  See  Contba- 

INDICATION. 

COUNTER  -  IRRITANTS.  —  The  term 
counter-irritation  implies  any  irritation  arti- 
ficially established  with  a  view  to  diminish, 
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counteract,  or  remove  certain  morbid  processes 
which  may  be  going  on  in  a  more  or  less  remote 
part  of  the  system.  The  substances  employed  in 
establishing  this  state  are  called  counter-irri- 
tants, and  may  be  classified  as  follows,  according 
to  degree  of  action: — 1.  Rubefacients  ;  2.  Epi- 
spastics,  vesicants,  or  blistering  agents  ;  3.  Pus- 
tulants. 

Although  some  therapeutists  have  of  late  been 
disposed  to  question  the  value  of  counter-irri- 
tants, on  the  theoretical  ground  of  inability  to 
explain  their  mode  of  action,  yet  there  is  not 
wanting  evidence,  both  from  clinical  observation 
and  physiological  experiment,  that  irritation  in 
one  part  of  the  body  may  affect  the  functions 
and  nutrition  of  other  parts.  That  stimulation 
of  the  vessels  of  the  surface  can  influence  de- 
cidedly the  circulation  of  deeper  parts  has  been 
demonstrated  by  Dr.  Brown-S£quard :  for  he 
found  that  irritation  of  the  skin  of  the  back, 
over  the  kidneys,  caused  a  contraction  of  the 
arteries  supplying  those  organs.  From  this  ex- 
periment we  can  understand  how  a  blister  may 
relieve  a  sudden  internal  congestion  in  the  lungs 
or  brain,  and  how  it  may  act  in  restoring  tone 
to  dilated  and  paralysed  capillaries. 

Eevulsion  and  derivation  are  both  examples  of 
counter-irritation.  In  the  first,  the  induced  mor- 
bid action  is  set  up  in  a  part  remote  from  the 
primary  disease,  as  when  mustard  poultices  are 
applied  to  the  feet  in  an  attack  of  apoplexy ;  in 
the  second,  derivative  action  is  set  up  in  the 
neighbourhood  of  the  primary  malady,  as  when 
a  blister  is  placed  on  the  back  of  the  neck  for  the 
relief  of  cerebral  disorder. 

Rubefacients.  —  Action.  —  These  remedies, 
applied  to  the  skin,  produce  local  warmth  and 
redness  from  increased  flow  of  blood  in  the 
cutaneous  vessels.  The  local  hypersemia  thus 
induced  subsides  gradually  on  ceasing  to  employ 
the  rubefacient ;  but  sometimes,  when  the  action 
of  this  has  been  prolonged,  the  epidermis  may 
peel  off,  and  more  or  less  local  soreness  remain. 
Rubefacients  are  usually  quick  in  action ;  their 
local  after-effects  are  trifling;  and  they  may, 
therefore,  be  applied  -without  injury  over  a  large 
extent  of  surface. 

Enumeration  and  Application. — Examples  of 
rubefacients  are  found  in  Ammonia  and  Ammo- 
niacal  Liniments  or  Embrocations;  Mustard 
Plasters  and  Liniment;  Volatile  Oil  of  Mustard ; 
Oils  of  Turpentine  and  Oajuput;  and  Iodine. 
Hot  water  is  at  times  applied  on  a  sponge  or 
flannel  to  produce  a  speedy  counter-irritant  and 
derivative  effect  in  relieving  sudden  internal  con- 
gestion and  spasm,  as  in  the  early  stage  of  croup, 
laryngitis,  and  laryngismus  stridulus.  The  Cata- 
plasma  Sinapis,  or  mustard  poultice,  is  a  useful 
and  rapidly-acting  rubefacient  in  inflammation, 
spasm,  and  neuralgic  pain.  Dr.  Garrod  recom- 
mends a  very  useful  sinapism,  made  by  mixing 
10  minims  of  volatile  oil  of  mustard  with  1  oz. 
of  spirit  of  camphor,  and  sprinkling  this  on 
impermeable  piline.  Rigollot's  mustard  leaves, 
and  the  Charta  Sinapis  or  mustard-paper  of  the 
Pharmacopoeia,  applied  to  the  skin,  produce  a 
speedy  rubefaction  of  the  surface.  Vinegar 
should  not  be  added  to  mustard  poultices ;  but 
by  mixing  some  oil  of  turpentine  or  a  little 
powdered  capsicum  in  a  mustard  poultice,  its 


rapidity  of  action  as  a  stimulant  and  rubefacient 
can  be  greatly  increased.  Where,  on  the  other 
hand,  a  gentle  stimulation  with  warmth  and 
moisture  to  the  surface  are  desired,  as  in  some 
cases  of  pneumonia,  a  linseed-meal  poultice  may 
be  used,  with  its  surface  sprinkled  lightly  over 
with  mustard-meal.  Generally  twenty  minutes 
is  as  long  as  an  ordinary  mustard  pcultice  can  be 
safely  borne  on  the  skin.  In  persons  who  have  a 
very  delicate  skin,  a  layer  or  two  of  muslin  should 
be  placed  between  the  mustard  application  and 
the  surface  of  the  body.  In  applying  mustard 
poultices  to  those  who  are  unconscious  of  pain, 
caution  is  necessary,  for  it  has  happened  that  the 
poultice  being  left  on  for  a  long  time  has  pro- 
duced dangerous  ulceration  and  6loughing  of  the 
surface.  A  mustard  foot-bath  is  at  times  em- 
ployed with  a  view  to  a  revulsive  and  counter- 
irritant  effect.  To  prepare  a  mustard  bath,  two 
tablespoonfuls  or  more  of  mustard  should  be  tied 
in  a  cloth,  and  agitated  well  with  cold  water ;  then 
hot  water  may  be  added  to  make  the  bath.  It  is 
found  by  experiment  that  cold  water  extracts  the 
active  principle  or  volatile  oil  of  mustard  far 
better  than  very  hot  water  does. 

Uses.- — Rubefacients  are  used  in  chronic  in- 
flammation and  irritation  of  the  mucou6  sur- 
faces, as  in  bronchitis,  and  irritation  about  the 
air-passages.  Troublesome  cough,  in  cases  of 
phthisis,  is  often  relieved  by  applying  tincture 
of  iodine,  or  acetic  acid  and  turpentine  liniment, 
to  the  chest.  Rubefacients  are  of  service  in 
removing  lingering  irritation  about  a  joint, 
their  use  also  tending  to  promote  the '  absorption 
of  chronic  thickening  or  effusion  in  the  joint ; 
but  friction  -with  a  rubefacient  liniment  over  a 
joint  must  not  be  employed  till  all  active  in 
flammatory  action  has  entirely  ceased.  Various 
degrees  of  persistent  counter-irritation  may  be 
maintained  by  applying,  after  the  skin  has  been 
well  cleansed  with  soap  and  water,  the  Emplas- 
trum  Picis  or  Emplastrum  Calefaciens  of  the 
Pharmacopoeia.  A  mustard  plaster  applied  to 
the  nape  of  the  neck  has  proved  useful  in  cases 
of  irritable  brain  with  sleeplessness.  The  same 
application  made  to  the  foot  or  great  toe  is  a 
valuable  revulsive  where  gout  attacks  more 
important  organs.  A  mustard  plaster  has  the 
advantage  over  a  blister  in  rapidity  of  rubefa- 
cient action ;  and,  from  the  sharp  pain  caused, 
the  mustard  plaster  is  preferable  when  it  is  a 
matter  of  moment  to  rouse  one  who  is  in  a  state 
of  lethargy  or  torpor  from  narcotic  poisoning  by 
opium,  or  alcohol,  or  from  coma  in  the  course  of 
a  fever.  Where  we  wish  to  exercise  a  prolonged 
action  over  chronic  inflammation  in  an  organ, 
we  should  use  a  blister  rather  than  a  sinapism. 

Vesicants,  Epispastics,  or  Blistering 
Agents. — Action. — A  blister  acts  primarily  as 
a  rubefacient  and  powerful  stimulant  to  the 
cutaneous  vessels.  The  papillae  of  the  skin  be- 
come reddened  and  raised  ;  minute  vesicles  soon 
appear  on  these  elevations;  and  these,  gradually 
coalescing,  form  a  bleb,  or  large  vesicle,  contain- 
ing an  albumino-fibrinous  fluid. 

Enumeration  and  Application. — The  agent 
most  commonly  employed  for  blistering  purposes 
is  Cantharis  or  Spanish  fly,  in  the  several  pre- 
parations to  be  found  in  the  Pharmacopoeia  ;  but 
there  are  other  agents  that  have  been  used  fora 
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similar  object.  Glacial  Acetic  Acid  applied  to 
the  skin  produces  intense  redness  and  pain,  with 
pipid  vesication,  but  its  action  may  extend  deeply 
AS  a  caustic,  and  cause  a  troublesome  sore.  Liquor 
Ammonia  dropped  on  a  piece  of  lint,  applied  to 
the  skin,  and  covered  with  a  watch-glass,  very 
soon  causes  redness  and  rapid  vesication  in  most 
persons.  This  is  a  good  way  of  raising  a  blister 
when  it  is  desired  to  apply  powdered  morphia 
endermically  to  relieve  severe  pain. 

The  application  of  blisters  should  not  be  made 
directly  over  an  inflamed  part.  There  is  some 
evidence  to  show  that  a  strong  stimulus  applied 
verv  near  an  inflamed  organ  may  increase  the 
paralytic  dilatation  of  its  capillaries,  and  so  add 
to  the  disease.  Blisters  should  not  be  applied 
where  the  skin  is  loose,  nor  over  any  prominence 
of  bone,  nor  to  the  breast  during  pregnancy. 
It  should  moreover  be  borne  in  mind  that  the 
cantharidine  of  a  blister  may  be  absorbed  by  the 
skin,  and  acton  the  kidneys,  producing  strangury 
and  bloody  urine.  This  accident  may  be  obviated 
by  sprinkling  powdered  camphor  over  the  blister 
before  placing  it  on  the  skin,  or  a  thin  piece 
of  silver  paper  may  be  interposed.  In  persons 
of  feeble  vitality,  a  blister  left  on  too  long 
time  has  been  known  to  induce  dangerous 
sloughing. 

When  vesication  is  specially  desired,  there  is 
no  need  to  leave  the  blister  on  for  twelve  hours 
or  more,  for  it  may  be  removed  at  the  end  of 
six  or  eight  hours,  and  a  warm  linseed  poultice 
applied.  If  the  blister  be  opened,  which  is  best 
done  by  pricking  the  most  dependent  part  with 
a  needle,  sweet  oil  and  cotton-wool  is  the  best 
dressing.  The  practice  of  maintaining  a  blister 
as  a  running  sore  or  exutoire,  by  applying  irri- 
tating ointments,  is  not  often  resorted  to  now. 
The  process  causes  great  pain  and  exhaustion 
of  the  system,  and  is  one  rather  of  depletion 
than  of  counter-irritation.  In  the  case  of  chil- 
dren, blisters  should  be  used  with  caution,  being 
kept  on  till  the  skin  is  well  reddened,  when 
they  should  be  replaced  by  a  poultice.  It  is 
also  a  good  plan  not  to  open  the  blister, -as  the 
effused  serum  forms  the  best  dressing  for  the 
excoriated  surface,  and  by  following  this  plan 
the  child  is  saved  much  worry  and  pain. 

Uses. — In  its  primary  action  a  blister  acts  as 
a  local  stimulant,  but  when  it  remains  on  long 
enough  to  produce  extensive  vesication  and  dis- 
charge of  serum,  it  acts  as  a  depletive  and  de- 
pressing agent.  This  primary  and  secondary 
action  of  blisters  has  been  much  insisted  on  by 
the  late  Dr.  Graves  of  Dublin,  who  found  great 
benefit  in  cases  of  fever  with  apathy  and  pros- 
tration from  the  application  of  flying  blisters 
to  various  parts  of  the  surface.  Thus  a  blister 
over  the  precordial  region,  kept  on  for  about  one 
hour,  and  then  removed,  was  observed  to  rouse 
and  stimulate  a  flagging  heart.  In  other  cases 
the  flying  blister  might  bo  placed  at  the  chest  or 
back,  or  else  behind  the  head  on  the  neck.  Care 
should  be  taken  not  to  leave  the  blister  on  long 
enough  to  cause  vesication,  and  the  size  of  the 
blister  should  be  fairly  large. 

Vesication  by  a  blister  is  of  service  in  many 
brain-affections  attended  with  congestion  and 
tendency  to  serous  effusion,  such  as  in  the  chro- 
nic stages  of  hydrocephalus,  and  non-tubercular 
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meningitis.  In  hysterical  paralysis  narrow  strips 
of  blister  placed  completely  round  the  affected 
limb  have  proved  curative.  A  Btrip  round  the 
throat  may  cure  nervous  aphonia.  A  strip 
of  blister  one  inch  wide  will  sometimes  stay  tho 
spread  of  erysipelas  along  a  surface.  In  cases> 
of  pleuritic  or  pericarditic  effusion  the  repeated 
application  of  blisters  to  the  chest-wall  is  of 
manifest  advantage.  In  effusions  into  joints 
(hydrarthrosis)  blisters  aid  absorption  ;  and  it 
has  seemed  to  the  writer  that  absorbent  reme 
dies,  such  as  iodide  of  potassium,  often  begin 
to  do  good  as  soon  as  a  blister  appears  to  have 
once  set  the  absorptive  process  in  action.  In  the 
joint-affections  of  acute  rheumatism,  'the  blister 
treatment'  has  attracted  notice.  Armlets  and 
wristlets  of  blister-plaster  are  applied  close  to 
the  inflamed  joints  during  the  fever,  and  the 
serous  discharge  from  the  blister  is  kept  up  by 
means  of  linseed-meal  poultices. 

In  the  obstinate  acid  vomiting  of  gouty  pa- 
tients, a  blister  over  the  epigastrium  often  gives 
relief.  Some  forms  of  neuralgia,  as  for  example 
pleurodynia,  may  yield  to  a  blister  over  the  seat 
of  the  pain.  At  times  obstinate  pleurodynia,  01 
mastodynia,  can  be  relieved  by  flying  blisters 
applied  in  the  vertebral  groove  on  the  affected 
side,  where  a  tender  spot  can  often  be  detected  on 
pressure.  Blisters  should  be  avoided  in  cases  of 
renal  and  vesical  inflammation,  as  the  absorption 
of  the  cantharidine  may  increase  the  mischief. 

Counter-irritation  by  heat. — The  skin  can 
be  rapidly  blistered  by  applying  a  hammer  or  a 
small  fiat  iron  heated  in  a  spirit-lamp  or  boiling 
water.  The  skin  is  tapped  for  a  few  seconds 
with  the  hammer,  just  to  induce  redness  of  the 
part.  In  some  forms  of  rheumatism,  neuralgia, 
and  spinal  weakness,  this  practice  has  been  fol- 
lowed by  satisfactory  results.  Vesication  of  tha 
skin  by  the  fcrrum  candcns,  or  hot  iron,  has  been 
used  in  chronic  joint-disease. 

Moxas  are  used  for  the  purpose  of  causing 
severe  counter-irritation.  European  moxas  are 
made  either  with  cotton  wool  soaked  in  solution 
of  nitrate  of  potash,  or  of  the  pith  of  the  sun- 
flower, which  naturally  contains  this  salt.  A 
wet  rag  is  placed  on  the  skin ;  in  the  centre  of 
this  is  a  hole  in  which  the  lighted  moxa  is  placed, 
which  gradually  burns  clown  to  the  skin  and  pro- 
duces an  eschar  which  in  due  time  separates  by 
suppuration.  In  spinal  affections,  and  in  some 
forms  of  paralysis  of  the  sensory  and  motor 
nerves,  moxas  are  said  to  have  done  good  ;  but 
their  application  is  very  painful  and  now  they 
are  seldom  employed. 

Pustulants. — Action. — The  agents  belonging 
to  this  class  of  counter-irritants  produce  a  pus- 
tular eruption  on  the  part  of  the  skin  to  which 
they  are  applied. 

Enumeration  and  Application. — Among  pustu- 
lants may  be  placed  croton  oil,  tartarated  anti- 
mony, and  strong  solution  of  nitrate  of  silver. 
When  croton  oil  is  applied  to  the  skin,  it  acts  as 
an  intense  irritant,  producing  an  eruption  which 
is  at  first  papular  but  very  soon  becomes  pustu- 
lar. Tartarated  antimony  in  the  form  of  oint- 
ment, or  in  hot  aqueouB  solution,  is  a  powerful 
counter  irritant,  producing  pustules  which  re- 
semble those  of  variola.  When  applied  thus  it 
may,  by  becoming  absorbed,  induce  symptoms  of 
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gasiro-entoritis.  It  should  not  bo  applied  to  parts 
usually  uncovered,  as  the  pustules  leave  marks 
behind  thorn ;  and  under  all  circumstances  the 
remedy,  being  a  painful  one,  must  be  used  with 
caution.  Strong  solution  of  nitrate  of  silver  will 
produce  pustulation,  but  it  is  seldom  employed 
for  this  purpose. 

Issues  have  long  been  used  as  counter-ir- 
ritants. An  issue  is  formed  by  placing  on  the 
skin  a  piece  of  adhesive  plaster,  in  a  hole  in 
tho  contre  of  which  a  fragment  of  caustic  potash 
is  inserted.  The  caustic  causes  an  eschar,  and 
when  this  has  come  away  an  issue-pea  is  placod 
in  the  cavity  left  by  the  eschar;  this  pea  acts 
as  a  foreign  body,  and  keeps  up  suppuration. 
One  drachm  of  pus  may  be  discharged  daily  by 
an  issue ;  more  than  this  is  too  great  a  drain 
on  the  system.  An  issue  requires  to  be  dressed 
daily,  and  when  it  has  been  long  open  and  run- 
ning it  must  not  be  healed  too  suddenly.  Issues 
over  the  spine  have  been  found  useful  in  chronic 
spinal  disease ;  and  in  some  chronic  brain-affec- 
tions, with  hyperemia  and  congestive  tendency, 
an  issue  in  the  back  of  the  neck  or  in  the  arm 
is  frequently  of  service. 

Setons.— A  seton  is  made  by  passing  a  nar- 
row-bladed  knife  under  a  fold  of  skin  and  then 
carrying  a  few  silk  threads  through  the  incision 
by  means  of  a  probe  or  long  needle.  The  threads 
remaining  in  the  wound  prevent  it  from  healing, 
and  maintain  a  free  purulent  discharge.  Setons 
are  used  for  the  same  purposes  as  issues,  and 
they  have  proved  useful  in  certain  intractable 
forms  of  headache — the  seton  being  inserted  in 
the  skin  of  the  neck.  Setons  have  been  used  in 
cases  of  cystic  bronchocele  with  thickened  "walls ; 
in  chronic  inflammation  of  the  bladder ;  in  many 
chronic  affections  of  the  uterus ;  in  various 
chronic  skin-diseases  of  an  obstinate  character ; 
in  chronic  inflammations  of  the  eye,  and  ulcera- 
tions of  the  cornea  ;  and  in  the  early  stages  of 
pulmonary  phthisis. 

In  acute  affections  issues  and  setons  are  never 
employed,  and  they  should  not  be  placed  over 
any  part  where  there  is  much  movement,  as  a 
troublesome  sore  may  be  the  result.  It  is  neces- 
sary to  bear  in  mind  that  issues,  setons,  and 
pustulants  are,  like  blisters,  when  kept  on  long 
enough  to  induce  serous  discharge,  of  the  nature 
of  evacuants.  They  carry  off  nutrient  material 
from  the  blood,  and  therefore  are  more  or  less 
depressing  and  exhausting  to  the  system,  and 
their  repeated  or  protracted  employment  will 
tend  to  induce  the  irritative  fever  of  debility. 

John  C.  Thorowgood. 

COUP  DE  SOLEIL  (Fr).— A  synonym  for 
sunstroke.    See  Sunstroke. 
COW-POX.    See  Vaccinia. 

COXALGIA  (coxa,  the  hip,  and  &\yos, 
pain). — Pain  in  the  hip-joint.  See  Joints,  Dis- 
eases of. 

CRACKED-METAL  or  CRACKED-POT 
SOUND  (Bruit  depot  felt).  A  peculiar  sound 
elicited  by  percussion,  and  resembling  that 
emitted  on  striking  a  broken  jar  or  a  metallic 
vessel.    See  Physical  Examination. 

CRAMP. — This  name  is  applied  to  certain 
painful  varieties  of  tonic  spasm.    In  its  most  I 


familiar  form  it  affects  the  calves  of  the  leg6 
coming  on  principally  at  night,  on  the  occasion 
of  some  slight  movement  of  these  parts.  The 
affected  muscles,  mostly  on  one  side,  contract 
with  such  energy  as  to  give  rise  to  a  board-like 
rigidity,  together  with  sensations  of  an  agonising 
character.  The  attack  rarely  lasts  more  than  a 
minute  or  two,  though  it  may  more  or  less 
speedily  recur.  It  is  perhaps  best  cut  short  by  a 
vigorous  but  steady  voluntary  contraction  of  the 
opposing  extensor  muscles  of  the  foot.  Where  it 
is  more  obstinate  than  usual,  firm  pressure  around 
the  thigh  or  upon  the  great  sciatic  nerve,  some- 
times gives  relief.  Cramp  is  often  associated  with 
some  irritation  of  the  stomach  or  of  the  intestines 
especially  in  children  or  delicate  nervous  persons. 
In  this  way  it  is  produced  not  infrequently  when 
arsenic  in  medicinal  doses  has  been  continued  for 
some  time,  and  is  beginning  to  exert  a  slightly 
poisonous  effect  upon  the  system.  In  a  more 
general  form  it  often  occurs,  to  a  marked  extent, 
in  cholera.  Other  forms  of  painful  spasm  are  by 
no  means  common,  if  we  except  colic.  See  also 
Spasm.  H.  Charlton  Bastian. 

CRANIOTABES. — See  Skull,  Diseases  ot 

CREPITANT  (crepito,  I  make  a  noise). — 
When  applied  to  a  body,  this  word  signifies  that 
it  is  capable  of  yielding  the  sensation  or  sound  of 
orepitation.  It  is  also  associated  with  a  rale,  to 
indicate  a  peculiar  character  which  it  possesses. 
See  Physical  Examination. 

CREPITATION  (crepito,  I  make  a  noise). 
— A  sensation  or  sound  of  crackling.  It  may  be 
observed  in  morbid  states  of  the  bones,  joints, 
or  subcutaneous  tissue;  but  the  term  is  more 
frequently  applied  to  a  physical  sign  connected 
with  the  lungs.    See  Physical  Examination. 

CRETINISM  (creta,  chalk).— Synon.  :  Lat 
Cretinismus  •  Fr.  Cretinisme;  Ger.  Orctinismus; 
Ital.  Cretinismo. 

Definition. — A  condition  of  idiocy  arising 
from  endemic  causes,  associated  with  imperfect 
development  and  deformity  of  the  whole  body, 
varying  however  in  degree. 

This  condition  of  physical  and  mental  de- 
generacy is  not  limited  to  any  nationality.  It 
obtains  in  the  great  mountain-chains  of  Europe, 
Asia,  and  America.  In  Europe  it  is  met  with  in 
the  valleys  of  Switzerland,  Savoy,  and  Piedmont; 
and  it  abounds  in  the  neighbourhood  of  Salzburg, 
Styria,  and  the  Tyrol.  It  is  less  frequently  met 
with  in  the  Pyrenees  and  in  the  valleys  of  the 
Auvergne  in  France.  Even  in  England  it  has 
been  met  with  in  various  parts,  among  others 
in  the  dales  between  Lancashire  and  Yorkshire. 
Although  more  frequently  met  with  in  valleys 
it  is  not  unknown  on  plains  which  are  subject  to 
inundations. 

Description. — Tho  degrees  of  cretinism  are 
numerous.  A  residence  in  one  of  the  valleys 
where  this  affection  exists,  enables  one  to  trace 
the  various  steps  of  degeneracy,  commencing 
with  those  who  are  taking  part  in  the  industrial 
life  of  tho  valley,  down  to  tho  helpless  indivi- 
duals who  are  leading  only  a  vegetative  exist- 
ence. 

Tho  typical  cretin  presents  a  marked  physical 
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conformation.    He  is  stunted  in  growth,  ruroly 
reaching  five  feet  in  height.    His  skin  is  of  a 
tawny  yellowish  hue,  thickened  and  wrinkled ; 
and  looks  as  if  too  large  for  the  body.   There  is 
also  a  great  increase  of  subcutaneous  areolar 
tissue.     His  tongue,  large  and  thick,  with 
hypertrophied  papilhe,  always  displays  lessened 
power  of  co-ordination ;  and  often  hangs  from 
the  mouth.  The  mouth  is  partly  open,  margined 
by  thick  fissured  lips,  and  with  the  saliva  running 
over  tho  chin.   The  face  is  large ;  the  lower  jaw 
is  drooping,  and  its  angle  obtuse.    The  eyes  are 
often  affected  by  strabismus,  obliquely  placed,  and 
small ;  and  the  lids  are  commonly  puffy.  The 
belly  is  pendulous  from  the  laxness  of  the  skin. 
The  lower  limbs  are  generally  short  and  deformed , 
and  the  gait  is  waddling.    The  head  is  deformed, 
the  forehead  retreating,  the  top  flat,  and  the  occi- 
pital region  ill-developed.    The  cranium  is  bra- 
chycephalie.    The  nose  is  broad  and  flattened. 
Puberty  is  often  delayed  to  the  twentieth  year. 
The  mammse  in  the  female  are  large  and  pendu- 
lous ;  the  same  remark  applies  to  the  genitals  in 
the  male.    The  intellectual  faculties  are  imper- 
fectly developed.    The  cretin  is  often  unable  to 
speak,  and  his  hearing  is  frequently  defective. 
The  affection  is  usually  associated  with  more  or 
less  enlargement  of  the  thyroid  gland.  His 
viability  is  low,  few  living  beyond  thirty  years  of 
age.  The  sexual  functions  are  abnormal ;  mastur- 
bation is  frequent;  and  the  subjects  of  cretinism 
are  often  impotent. 

-ZEtiology. — The  conditions  for  the  development 
of  cretinism  are  hereditary  predisposition ;  the 
action  of  deteriorating  influences  on  the  parents, 
such  as  unwholesome  dwellings  and  non-nutritious 
diet;  and  accidental  causes  operating  on  the  infant 
during  the  period  when  its  physical  and  intellec- 
tual life  are  developing.    The  last-named  causes 
are  atmospheric  and  possibly  geological  conditions, 
peculiar  to  special  localities.  Humidity  of  the  soil 
and  air  in  valleys  where  there  is  little  interchange 
of  the  atmosphere,  and  the  existence  of  magnesian 
limestone  in  the  soil,  are  probably  the  most 
potent  factors.  Cretinism  is  not  met  with  as  an 
endemic  disease  on  elevated  plateaux,  nor  in  cold 
countries  where  sudden  changes  of  temperature 
are  uncommon.  Goitre  is  a  frequent  accompani- 
ment of  cretinism,  and  would  appear  to  be  de- 
veloped under  the  same  conditions.    The  cases  of 
cretinism  met  with  in  England  present  features 
which  are  indicative  of  a  scrofulous  origin. 
There  is  a  condition  of  idiocy  associated  with 
•  arrest  of  growth  and  development  at  the  period 
of  first  dentition,  not  unfrequently  met  with  in 
England,  which  has  been  termed  Sporadic  Cre- 
tinism.   Some  of  these  cases  have  been  traced 
to  alcoholism  on  the  part  of  the  progenitors, 
and  are  usually  associated  with  an  absence  or 
atrophy  of  the  thyroid  body.    There  is  reason  to 
believe  that  children  become  cretinoid  when 
taken  to  reside,  at  the  period  of  their  early 
development,  in  localities  where  the  disease  is 
markedly  endemic.    There  are  numerous,  well- 
attested  instances  of  healthy  women  living 
during  their  pregnancy  in  cretinic  districts 
bringing  forth  cretinoid  children,  who  removing 
from  such  localities,  propagate  healthy  children. 
By  far,  however,  the  greater  number  of  cretins 
arrive  at  their  helpless  condition  by  successive 
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steps  of  degeneracy  in  their  ancestors.  It  has 
been  thought  that  cretinism  was  due  to  pre- 
mature ossification  of  the  cranial  sutures,  es- 
pecially of  the  spheno-basilar  suture ;  and  that 
this  was  caused  by  drinking  water  largely  charged 
with  lime.  It  is  impossible,  however,  to  regard 
this  premature  ossification,  when  it  does  occur, 
as  other  than  one  of  the  outcomes  of  the  malady 
and  not  its  cause.  Moreover  there  are  numer- 
ous examples  where  the  synostosis  is  deferred 
instead  of  being  premature. 

Anatomical  Characters. — Pathological  ana- 
tomy shows  that  the  bones  of  the  cranial  vault 
are  thickened  and  wit/hout  diploe.  The  basilar 
groove  is  generally  wanting.  The  foramina  for 
the  passage  of  arteries  and  nerves  are  somewhat 
smaller  than  natural.  The  occipital  fossse  are 
flatter  than  usual,  as  if  the  flattening  had  re- 
sulted from  a  compression  of  the  cranium  from 
above  downwards.  Every  variety  of  deformity  of 
the  cranium  is  met  with  of  the  brachycephalic 
type.  The  brain  is  usually  small,  unsymmetrical, 
pale,  and  infiltrated  with  serum.  Premature 
synostosis  is  occasionally  met  with  at  the 
spheno-basilar  suture,  and  with  it  a  rectangular 
form  of  the  base  of  the  skull :  this,  however,  can- 
not be  regarded  as  a  constant  condition. 

Diagnosis. — The  diagnosis  of  cretinism  may  be 
made  in  childhood,  from  the  slowness  of  the  de- 
velopment of  the  body-,  the  stupid  expression,  the 
postponement  in  the  evolution  of  the  teeth,  and  of 
the  ossification  of  the  fontanelles  and  sutures,  the 
tawny  yellow  colour  of  the  skin,  the  thick  and 
goitrous  neck,  the  slavering,  and  the  delay  of 
speech  and  of  walking. 

Treatment. — This  consists  in  removing  the 
child  as  early  as  possible  from  the  circumstances 
which  have  produced  the.  disease.  He  should  be 
taken  to  a  locality  where  the  soil  is  dry  and  porous, 
and  should  have  frequent  baths  with  friction  to  the 
surface  of  the  body.  The  diet  should  be  of  the 
most  nutritious  kind — a  diet  into  which  animal 
foodlargely  enters.  The  administration  of  cod-liver 
oil  and  of  the  lacto-phosphate  of  lime  and  iron 
is  indicated.  Early  education  should  be  com- 
menced as  to  habits  of  cleanliness,  followed 
by  systematic'  physical  exercise  of  the  various 
muscles.  All  intellectual  advancement  must  be 
sought  for  through  the  improvement  in  every 
way  of  his  physical  condition.  The  lower  animal 
life  may  thus  be  supplemented,  if  earnest  efforts 
are  used,  by  increased  capacity  for  rational 
enjoyment,  and  a  more  or  less  useful  existence. 

J.  Langdon  Down. 

CRIMINAL  IRRESPONSIBILITY.— 

Historical  Summary. — A  medical  opinion  as 
to  the  condition  of  an  accused  person  is  often 
necessary  in  order  to  determine  whether  he  or 
she  can  be  held  accountable  for  criminal  acts. 
Such  an  opinion  generally  depends  on  the  pre- 
sence or  absence  of  insanity,  or  on  the  con- 
nection which  may  be  traced  between  this 
mental  condition  and  the  act  in  question.  In  the 
article  on  Legal  Insanity  it  is  explained  that  it 
is  only  within  a  comparatively  recent  period 
that  insanity  has  been  admitted  as  an  excuse  for 
crime,  except  in  _  those  comparatively  rare  cases 
in  which,  as  Justice  Tracey  expressed  it  in  1723, 
a  person  does  not  know  what  he  is  doing, '  no 
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more  than  an  infant,  a  brute,  or  a  wild 
beast.'  See  Insanity,  Legal.  This  view  fairly 
represents  the  state  of  public  and  of  legal 
opinion  until  the  later  years  of  the  eighteenth 
century.  The  subsequent  enlightenment  of  the 
public  mind  did  not  receive  juristic  expression 
until  tho  trial  of  Hadfield  in  1800,  when  Erskine 
first  enunciated  the  doctrine,  that  '  delusion 
where  thero  is  no  frenzy  or  raving  madness 
is  the  true  character'  of  such  insanity  as  im- 
plies irresponsibility.  TLo  most  important  case 
in  the  history  of  this  question  was  that  of  Bel- 
lingham,  who  was  executed  in  1812  for  shoot- 
ing Mr.  Sponcer  Perceval.  In  this  case  Lord 
Chief  Justice  Mansfield  said,  that  if  a  person 
labouring  under  mental  derangement  were  cap- 
able in  other  respects  of  distinguishing  right 
from  wrong,  '  he  could  not  be  excused  for  any 
act  of  atrooity  which  he  might  commit.'  '  It  must 
be  proved  beyond  all  doubt,'  he  added, '  that  at  the 
time  he  committed  the  atrocious  act  he  did  not  con- 
sider that  murder  was  a  crime  against  the  laws  of 
God  and  nature.'  The  trial  of  MacNaughton  in 
1843  for  the  murder  of  Mr.  Drummond  led  to 
the  most  authoritative  statement  of  the  law 
which  has  ever  been  obtained  in  this  country. 
MacNaughton  was  acquitted  on  Chief  Justice 
Tindal's  direction  that  the  point  for  the  jury  to 
consider  was  whether  '  at  the  time  the  act  was 
committed '  the  accused  '  had  that  competent  use 
of  his  understanding  as  that  he  knew  that  he 
was  doing  by  the  very  act  itself  a  wicked  and 
a  wrong  thing.'  The  general  application  of  this 
doctrine  would  have  greatly  enlarged  the  area 
of  irresponsibility,  and  its  enunciation  at  that 
time  produced  considerable  surprise  and  even 
consternation.  The  matter  was  indeed  regarded 
as  so  urgent  that  the  House  of  Lords  imme- 
diately ordered  a  series  of  questions  to  be  laid 
before  the  fifteen  judges  with  the  view  of  settling 
the  state  of  the  law.  In  the  answers  to  these 
questions  it  was  in  substance  laid  down,  that  to 
entitle  an  accused  party  to  acquittal  on  the 
ground  of  insanity  it  is  necessary  that  he  be  of 
diseased  mind,  and  at  the  time  he  committed  the 
act  not  conscious  of  right  or  wrong  ;  or,  that  he 
be  under  some  delusion  which  made  him  regard 
the  act  as  right.  But  this  statement  has  been 
far  from  effecting  a  final  settlement  of  the  ques- 
tion. 

Most  writers  on  medical  jurisprudence  have 
insisted  that  the  real  criterion  of  responsibility 
is  the  freedom  of  the  will,  or  the  power  of  the 
individual  to  control  his  actions.  This  has  been 
more  or  less  advocated  by  Esquirol,  Marc,  Ray, 
Pagan,  Jamieson,  Mittermaier,  and  Von  Krafft- 
Ebing.  Esquirol  dwells  strongly  on  the  impor- 
tance of  the  freedom  of  the  will.  Ray  includes 
it  in  the  comprehensive  statement  which  has 
received  the  approval  of  so  many  medical  jurists. 
'  Liberty  of  will  and  action,'  he  says,  '  is  abso- 
lutely essential  to  criminal  responsibility,  unless 
the  constraint  upon  either  is  the  natural  and 
well-known  result  of  immoral  or  illegal  conduct. 
Culpability  supposes  not  only  a  clear  perception 
of  the  consequences  of  criminal  acts,  but  the 
liberty  unembarrassed  by  disease  of  the  active 
.powers  which  nature  has  given  us,  of  pursuing 
that  course  which  is  the  result  of  the  free  choice 
of  the  intellectual  faculties.'    Pagan  observos 


that  the  '  loss  of  control  over  our  actions,  w«.ich 
insanity  implies,  is  that  which  renders  the  acts 
which  are  committed  during  its  continuities 
undeserving  of  punishment.'  Jamieson  puts  the 
question  :  '  Had  the  lunatic  at  the  time  of  com- 
mitting the  deed  a  knowledge  that  it  was  cri- 
minal, and  such  a  control  over  his  actions  as 
ought,  if  it  existed,  to  have  hindered  him  from 
committing  it.'  Dr.  Taylor  says  :  '  The  powei 
which  is  most  manifestly  deficient  in  the  insane 
is  generally  the  controlling  power  of  the  will ' ; 
and  he  expresses  the  opinion  that  '  we  have  here 
a  fair  criterion  on  which  responsibility  or  irre- 
sponsibility may  be  tested.'  Dr.  Bucknill'a 
view  is  substantially  the  same.  '  Responsibility,' 
he  says,  '  depends  upon  power,  not  upon  know- 
ledge, still  less  upon  feeling.  A  man  is  respon- 
sible to  do  that  which  he  can  do,  not  that  which 
he  feels  or  knows  it  right  to  do.  If  a  man  is 
reduced  under  thraldom  to  passion  by  disease 
of  the  brain  he  loses  moral  freedom  and  respon- 
sibility, although  his  knowledge  of  right  and 
wrong  may  remain  intact.'  The  latest  German 
code  puts  responsibility  upon  the  same  basis. 
'  An  act  is  not  punishable,'  according  to  it, 
'  when  the  person  at  the  time  of  doing  it  was  in 
a  state  of  unconsciousness  ;  or  of  disease  of  the 
mind,  whereby  free  volition  was  prevented.' 
Mittermaier  and  Von  Krafft-Ebing  sanction  the 
attempt  to  render  the  meaning  of  '  free  volition ' 
more  definite  by  describing  it  as  made  up  of 
libertas  judicii  and  libertas  consilii,  freedom  of 
judgment  and  freedom  of  choice.  Casper  some- 
what obscurely  defines  criminal  responsibility  as 
'  the  psychological  possibility  of  the  efficacy  of 
the  penal  code.'  Mr.  Balfour  Browne,  a  recent 
writer,  gives  as  the  best  definition  '  a  knowledge 
that  certain  acts  are  permitted  by  law,  and  that 
certain  acts  are  contrary  to  law,  and,  combined 
with  this  knowledge,  the  power  to  appreciate  and 
be  moved  by  the  ordinary  motives  which  influ- 
ence the  actions  of  mankind.'  Dr.  Guy  thinks 
that  every  person  who  is  insane  must  be  regarded 
as  whoUy  irresponsible,  and  that  the  law  of  Eng- 
land ought  to  be  assimilated  to  that  of  France  in 
the  declaration  that :  '  H  n'y  a  ni  crime  ni  delit 
lorsque  le  prevenu  etait  en  etat  de  demence  an 
temps  de  Taction.  Mr.  Warren,  on  the  other 
hand,  suggests  that  a  person  should  not  be  held 
irresponsible  unless  he  were  as  '  unconscious  of 
his  act  as  a  baby.'  Dr.  Maudsley  and  others 
hold  that  the  determination  of  responsibility 
in  cases  where  insanity  is  alleged  depends  on 
whether  a  connection  can  or  cannot  be  traced 
between  existing  disease  and  the  act. 

Insanity  has  been  pleaded  as  an  excuse  for 
acts  of  theft;  but  such  cases  are  rare, and  never 
occur  except  where  the  social  position  of  the 
accused  adds  importance  to  the  decision.  Indeed 
it  may  almost  be  said  that  the  plea  is  never 
raised,  except  in  order  to  avoid  capital  punish- 
ment. Hence  it  is,  that  in  the  discussions  which 
have  arisen  the  question  has  been  intim.itely 
associated  with  the  law  of  murder  and  homicide. 
A  special  inquiry  into  the  state  of  this  law  by  a 
committee  of  the  House  of  Commons 1  has  conse- 
quently given  occasion  to  the  enunciation  of  im- 
portant views  as  to  the  legal  relations  of  insanity 

1  Report  of  Select  Committee  of  the  House  of  Common* 
on  the  Homicide  Law  Amendment  Bill,  July  21, 1S74. 
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others  are 
tage ;  and 


md  responsibility.  Evidence  was  furnished  to 
the  Committee  by  Lord  Chief  Justice  Cockburn, 
Baron  Bramwell,  Mr.  Justice  (now  Lord)  Black- 
burn, and  Sir  James  Fitz-James  Stephen.  The 
immediate  object  of  the  Committee  was  to  examine 
a  bill  drawn  by  Sir  James  Stephen  for  the  codi- 
fication of  the  law  of  homicide.  In  the  clause  of 
the  bill  which  deals  with  the  relations  of  disease 
and  responsibility,  homicide  is  stated  to  be  '  not 
criminal  if  the  person  by  whom  it  is  committed  is 
at  the  time  when  he  commits  it  prevented  by 
any  disease  atfecting  his  mind — (a)  from  know- 
in"  the  nature  of  the  act  done  by  him,  (b)  from 
knowing  that  it  is  forbidden  by  law,  (c)  from 
knowing  that  it  is  morally  wrong,  or  (d)  from 
controlling  his  own  conduct.'  But  it  is  stated 
to  he  '  criminal,  although  the  mind  of  the  person 
committing  it  is  affected  by  disease,  if  such  dis- 
ease does  not  in  fact  produce  one  of  the  effects 
aforesaid  in  reference  to  the  act  by  which  death 
is  caused,  or  if  the  inability  to  control  his  con- 
duct is  not  produced  exclusively  by  such  dis- 
ease.' It  was,  however,  proposed  in  the  bill 
that,  '  if  a  person  is  proved  to  have  been  labour- 
ing under  any  insane  delusion  at  the  time  when 
he  committed  the  homicide,  it  shall  be  presumed, 
unless  the  contrary  appears  or  is  proved,  that  he 
did  not  possess  the  degree  of  knowledge  or  self- 
control  hereinbefore  specified.'  That  is  to  say, 
where  delusion  exists,  the  burden  of  proving 
moral  capacity  would  be  shifted,  the  prosecutor 
having  to  prove  its  existence,  instead  of  the  ac- 
cused having  to  prove  its  absence.  The  opinions 
elicited  during  the  enquiry  showed  that  the  law 
is  regarded  by  legal  authorities  as  being  at  pre- 
sent too  uncertain  in  its  operation,  and  as  failing 
to  recognise  some  of  the  most  important  elements 
in  the  question.  The -divergent  character  of  the 
recommendations  which  were  made  showed,  how- 
ever, that  legal  opinion  is  much  divided  not  only 
as  to  the  proper  relations  of  insanity  and  crime, 
but  also  as  to  the  essential  elements  of  respon- 
sibility. In  the  meantime,  therefore,  the  state- 
ments of  the  fifteen  judges  after  the  MacNaughton 
case  remain  the  chief  exposition  of  the  English 
law  where  insanity  is  pleaded  in  excuse  for 
crime. 

Present  state  of  the  question. — It  is  necessary, 
in  order  to  justly  appreciate  the  present  aspect 
of  the  subject,  thus  to  trace  its  more  recent  his- 
tory, and  it  would  be  useful,  did  space  per- 
mit, to  present  an  estimate  of  the  comparative 
value  of  the  several  tests  or  criteria  which  have 
been  proposed  for  the  determination  of  cases 
in  which  insanity  has  been  alleged.  These 
criteria  may  be  broadly  summarised  in  the 
following  six  propositions.  According  to  one 
view  a  person  should  be  held  irresponsible  for 
an  act  if  at  the  time  of  committing  it  (1)  he 
laboured  under  insanity  of  any  kind  or  degree  ; 
according  to  another,  if  (2)  he  laboured  under 
delusion ;  or  (3)  if  ho  was  ignorant  of  right 
and  wrong;  or  (4)  had  not  power  to  appreciate 
and  be  moved  by  ordinary  motives  ;  or  (5)  had 
lost  the  controlling  power  of  the  will ;  or  (6)  if 
the  act  is  traceable  to,  or  its  nature  has 
been  determined  by  mental  disease  affecting  the 
agent.  The  last  of  these  views  is  the  only  one 
to  which  fatal  objection  may  not  be  raised  both 
on  the  theoretical  and  practical  sides.  The 
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all  too  vague  to  be  of  much  advan- 
they  rather  tend  to  introduce  new 
difficulties  than  to  remove  those  already  existing. 
The  proposition  therefore  which  seems  to  ap- 
proach nearest  to  a  solution  of  the  difficulty  is 
that  irresponsibility  must  be  admitted  whenever 
the  act  is  traceable  to,  or  its  nature  is  deter- 
mined by  mental  disease  affecting  the  agent.  It 
will  of  course  be  understood  that  under  such 
a  rule  the  term  '  mental  disease '  must  be  held  to 
include  both  congenital  and  acquired  disorders  : 
arrest  of  development  being  as  much  a  morbid 
condition  as  functional  or  structural  change. 
This  view  of  the  subject  may  not  be  ultimately 
accepted  in  the  precise  terms  of  the  proposition 
here  given ;  but  the  principle  on  which  it  rests 
seems  to  afford  the  only  safe  basis  upon  which 
we  can  go.  As  has  already  been  shown,  it  has 
not  hitherto  been  regarded  in  this  light  by  the 
majority  of  the  judges  ;  but  there  have  been  in- 
dications of  late  years  that  judicial  views  are 
tending  in  that  direction.  The  late  Lord  Wen- 
sleydale  and  others  have  given  sanction  to  the 
principle  in  their  judicial  statements.  And  the 
present  Lord  Justice-General  of  Scotland  (Inglis) 
gave  definite  expression  to  it  in  one  case  (Brown, 
Sept.  1866).  He  told  the  jury  that  the  main 
question  was  '  whether  the  prisoner  was  in  such 
a  state  of  insanity  at  the  time,  as  not  to  be 
responsible  for  the  act  which  he  had  committed' , 
and  in  order  to  constitute  such  insanity  he  said 
that '  it  must  be  clearly  made  out  that  at  the 
time  of  committing  the  act  the  prisoner  was 
labouring  under  mental  disease  in  the  proper 
sense  of  the  term,  and  that  that  mental  disease 
was  the  cause  of  the  act.'  In  America  the  doc- 
trine has  been  frequently  acknowledged,  but 
never  more  fully  and  tersely  than  by  Judge  Doe, 
of  New  Hampshire  (State  v.  Pike),  who  compre- 
hensively defined  the  medical  relations  of  both 
criminal  irresponsibility  and  civil  incapacity, 
when  he  stated  that  'a  product  of  mental  disease 
is  neither  a  contract,  a  will,  nor  a  crime.'  One  im- 
portant point  is  to  prevent  persons  from  being 
punished  for  actions  which  are  the  direct  outcome 
of  pathological  processes.  But  it  is  of  equal  im- 
portance to  avoid  the  adoption  of  a  principle 
which  would  make  the  existence  of  slight  mental 
irregularities  incompatible  with  responsibility. 
There  does  not  appear  to  be  any  danger  of  this  in 
acting  on  the  principle  which  is  here  enuueiated. 
For  it  lies  in  the  very  nature  of  the  cases  in  which 
the  doctrine  could  be  applied,  that  the  condition 
to  which  it  is  proposed  that  irresponsibility 
should  be  attached  must  be  one  which  is  known 
to  exhibit  itself  in  acts  of  serious  and  even 
criminal  character.  If  the  trained  observer  oi 
disease  is  able  to  recognise  in  an  act — which 
is  ordinarily  followed  by  severe  punishment — a 
direct  result  or  a  characteristic  feature  of  a 
morbid  process,  of  the  existence  of  which  there 
may  otherwise  be  sufficient  proof,  the  question  ol 
responsibility  cannot  present  any  serious  diffi- 
culty. It  may  admit  of  doubt  whether  a  person 
is  responsible  for  not  controlling  his  actions, 
or  for  not  knowing  right  from  wrong,  or  even  in 
some  cases  for  the  harbouring  of  a  delusion. 
But  once  let  it  be  proved  that  an  act  is  the 
natural  result  of  a  disease  under  which  a  person 
is  known  to  labour,  and  the  question  must  be 
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practically  removed  from  the  field  of  discussion. 
Before,  however,  the  principle  can  bo  accepted  as 
fully  satisfactory,  it  is  necessary  to  enquire 
whether  its  application  ■would  permit  insane 
persons  to  bo  held  responsible  who  ought  not  to 
be  so  considered.  In  other  -words,  are  there 
states  of  insanity  in  -which  a  person  is  irrespon- 
sible for  acts  to  which  he  has  not  been  predis- 
posed or  impelled  by  the  insanity  ?  It  is  per- 
haps impossible  to  give  such  an  answer  to  this 
question  as  would  be  both  definite  and  complete ; 
but  for  practical  purposes  we  think  it  may  be 
answered  in  the  negative.  "Where  the  insanity 
is  of  such  a  nature  that  it  does  not  modify  the 
whole  conduct,  we  believe  it  will  be  found  in 
practice  necessary  to  admit  the  existence  of  re- 
sponsibility for  acts  where  there  is  no  demon- 
strable connection  between  them  and  the  mental 
disease.  The  insane  persons  who  on  this  prin- 
ciple might  be  held  responsible,  would  be  found 
solely  among  those  whose  irresponsibility  could 
only  be  admitted  after  very  searching  enquiry, 
and  whose  insanity  was  of  that  kind  and  degree 
which  has  often  been  declared  by  medical  writers 
to  be  consistent  with  responsibility.  It  is  not 
to  be  supposed  that  under  this  rule  difficulties 
would  cease.  It  would  often  be  hard  to  show 
in  cases  of  actual  disease  that  there  was  good 
reason  for  believing  in  its  existence,  or  that  it 
was  really  contributory  to  the  act  committed. 
This,  however,  would  not  result  from  any  defect 
in  the  principle,  but  from  that  imperfection  of 
our  knowledge  which  renders  the  perfect  appli- 
cation of  any  principle  impossible.  Let  the  task 
of  the  medical  witness  be  limited  to  the  demon- 
stration of  facts  indicative  of  disease  and  its 
consequences,  and  he  will  at  least  be  acting 
quite  within  his  special  province  and  might  expect 
that  reasonable  weight  would  be  attached  to  his 
opinion.  And  if  juries  were  instructed  that  the 
law  does  not  hold  a  person  responsible  for  acts 
committed  under  the  influence  of  disease,  it  is 
scarcely  conceivable  that  anyone  would  be  found 
guilty  where  good  cause  had  been  shown  even 
for  the  reasonable  supposition  of  such  an  influ- 
ence. "Whatever  may  be  the  view  ultimately 
adopted,  it  would  seem  to  be  in  every  way  de- 
sirable that  the  attention  of  the  medical  expert 
should  be  confined  to  the  elucidation  of  the 
medical  facts,  and  that  he  should  not  be  required 
to  deal  with  questions  which  are  legal  and  ab- 
stract, and  in  no  way  specially  medical.  The 
condition  known  as  diminished  responsibility  has 
not  been  alluded  to  in  this  article.  It  is  only 
indirectly  recognised  by  British  law,  and  there- 
fore, though  much  is  to  be  said  in  favour  of  its 
recognition,  it  is  unnecessary  to  deal  with  the 
subject  here.  John  Sibbaxd. 

CEISIS  {npicris,  a  decision,  a  turn).— Cricis 
is  a  term  applied  to  the  rapid  defervescence  of 
an  acute  febrile  disease.  It  has  wandered  some- 
what from  its  original  meaning,  which  was 
'judgment,' — primarily  an  operation  in  the  mind 
of  the  observer,  but  reflected  upon  the  pheno- 
mena observed.  The  converse  term,  employed  to 
designate  a  gradual  subsidence  of  fever,  is  lysis. 

Crisis  formed  at  one  time  the  basis  of  an  im- 
portant medical  doctrine.  Certain  days  from 
the  onset  of  the  disease  on  which  the  crisis  com- 
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monly  occurred  were  considered  to  be  propitious. 
The  seventh  day  was  especially  favourable,  while 
the  sixth  was  the  most  unfavourable ;  speaking 
generally,  the  odd  numbers  or  the  multiples  of 
7  were  propitious,  and  even  numbers  and  6uch 
odd  numbers  as  stood  near  multiples  of  7,  such 
as  19,  were  unpropitious.  The  preparation  also 
for  a  crisis  was  indicated  and  the  critical  day 
foretold  by  remissions  perceptible  some  days 
previously.  The  whole  morbid  process  of  fever 
was  represented  as  a  process  of  elaboration  by 
which  a  rnateries  morbi  was  prepared  for  expul- 
sion, and  an  essential  feature  of  the  crisis  was  a 
critical  evacuation,  by  means  of  which  this  was 
eliminated. 

The  doctrine  of  crisis  and  even  of  critical  days 
was  not  pure  imagination  or  superstition,  but 
was  founded  originally  on  careful  observation. 
In  times  when  nothing  was  known  of  the  organic 
lesions  which  give  rise  to  fever,  and  in  countries 
where  a  large  proportion  of  the  diseases  were  of 
a  malarious  origin,  it  would  afford  data  for  prog- 
nosis and  conduce  to  appropriate  treatment; 
and  at  the  present  day  in  hot  climates  a  crisis 
is  anxiously  looked  for  in  febrile  attacks  on  a 
given  day,  and,  as  is  well  known,  a  critical  fall 
of  temperature  and  improvement  in  the  general 
symptoms  precede  in  pneumonia  improvement 
in  the  physical  signs. 

In  order  to  constitute  a  true  crisis  the  defer- 
vescence should  occupy  less  than  forty-eight 
hours,  and  it  often  takes  place  in  a  much  shorter 
time.  The  fall  of  temperature  should  be  accom- 
panied by  a  corresponding  reduction  in  the  fre- 
quency of  the  pulse,  and  should  coincide  with  a 
feeling  of  relief  and  a  return  of  strength ;  the 
skin  will  be  warm  and  soft,  the  tongue  moist,  and 
there  will  be  indications  of  reviving  appetite ; 
there  may  or  may  not  be  a  critical  evacuation, 
but  the  secretions  wiU  become  more  natural  in 
amount  and  character. 

This  favourable  mode  of  termination  of  an 
acute  febrile  disease  is  more  common  than  is 
usually  supposed.  The  circumstances  under 
which  it  is  most  likely  to  occur  are  when  the 
attack  begins  abruptly  and  the  temperature  rises 
rapidly,  the  natural  course  of  the  disease  being 
short  and  not  attended  with  organic  lesions, 
such  as  will  of  themselves  keep  up  fever.  After 
twenty-one  days,  termination  by  crisis  is  not  to 
be  expected.  The  more  marked  the  onset,  as, 
for  example,  by  a  definite  rigor,  the  more  rapid 
the  rise  of  temperature  and  the  greater  the 
height  to  which  it  reaches,  the  greater  the  pro- 
bability of  an  early  critical  termination. 

Occurrence. — The  diseases  in  which  the  con- 
ditions favouring  a  crisis  are  realised,  and  in 
which  this  mode  of  termination  is  observed, 
belong  to  various  classes. 

Among  the  specific  fevers,  eruptive  and  con- 
tinued, it  occurs  frequently  in  variola,  but  in 
severe  cases  it  is  interfered  with  by  the  febrile 
disturbance  excited  by  the  eruption.  In  measles 
it  is  very  common :  in  scarlet-fever  a  true  crisis 
is  seen  only  in  mild  cases,  though  the  onset  of 
this  disease  is  peculiarly  abrupt.  The  mode 
of  termination  of  typhus  is  essentially  critical, 
but  as  a  rule  the  crisis  is  not  sharp.  Relapsing 
fever  affords  the  best  examples  of  crisis,  which 
is  moreover  attended  by  a  critical  evacuation  in 
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the  form  of  profuso  perspiration,  the  temperature 
sometimes  falling  1 0°  F.  in  as  many  hours,  and  the 
patient  passing  from  a  state  of  extreme  suffer- 
ing and  oppression  to  almost  perfect  ease  and 
comfort.  In  enteric  fever  lysis  is  the  mode  of 
termination. 

Eemittent  fevers  often  present  crises,  which 
may  be  true  and  curative,  or  false  and  illusive ; 
and  the  sun-fever  and  common  continued  fever 
of  hot  climates,  and  tropical  diseases  generally, 
have  a  tendency  to  fever  running  high  very 
early  and  breaking  abruptly  at  a  critical  period. 

In  this  country  feverish  colds,  attacking  the 
throat  or  taking  the  form  of  influenza  or  catarrh, 
often  terminate  critically  in  three  or  four  days. 
Erysipelas  may  so  end,  but  at  a  later  and  less 
iefmite  period.  The  sharp  febrile  attacks  which 
iometimes  occur  after  childbirth  often  exhibit  a 
very  decided  crisis.  In  'pneumonia  the  natural 
termination  is  by  a  well- marked  crisis,  which 
may  take  place  as  early  as  the  fifth  day,  or  be 
deferred  to  the  ninth,  after  which  a  critical  ter- 
mination is  not  to  be  expected,  and  the  sus- 
picion may  be  entertained  that  the  case  is  not 
one  of  frank  pneumonia,  the  prognosis  becoming 
grave.  As  has  been  already  stated,  the  general 
improvement  precedes  the  indications  by  phy- 
sical signs  of  resolution  in  the  inflamed  lung. 
Pleurisy  is  said  also  to  terminate  critically, 
but  it  is  not  in  the  same  definite  way  as  pneu- 
monia. 

The  critical  evacuations  which  entered  into 
the  original  notion  of  a  crisis  are  really  a  com- 
mon attendant.  The  most  common  is  a  profuse 
warm  perspiration,  which  may  occur  whatever 
the  disease  may  be.  Occasionally  the  evacua- 
tion is  a  copious  flow  of  urine,  or  it  may  take 
the  form  of  diarrhoea.  Epistaxis  or  haemor- 
rhoidal  flux  is  a  more  rare  and  doubtful  critical 
evacuation.  A  common  critical  phenomenon  is 
a  prolonged,  sound,  and  refreshing  sleep. 

The  question  whether  or  not  a  favourable 
crisis  affects  the  odd  rather  than  the  even  days 
has  been  a  frequent  subject  of  dispute,  and  it 
still  remains  undecided.  It  is  not,  however,  of 
any  importance ;  but  another  point  handed  down 
with  the  doctrine  is  worthy  of  attention,  namely, 
that  indications  of  an  approaching  crisis  are 
often  given  two  or  three  days  beforehand  in 
slight  remissions  of  fever.  By  the  presence  or 
absence  of  such  remissions  at  a  certain  period 
of  the  attack,  or  by  a  continuous  rise  of  tem- 
perature where  a  remission  might  be  expected, 
important  prognostic  information  may  be  af- 
forded and  indications  for  treatment  obtained. 

Thebapetjtic  Indications. — The  main  thera- 
peutic deduction  from  a  study  of  crisis  as  a  ter- 
mination of  acute  disease  is,  that  we  should  not 
hastily  interfere  with  the  reactions  by  which  the 
system  adjusts  itself  to  altered  conditions  or 
meets  the  incidence  of  the  causes  of  such  dis- 
ease, but  contribute  to  their  completion.  "We 
do  not  assume  the  existence  of  a  vis  medicatrix 
tending  invariably  to  the  restoration  of  health  ; 
but  we  must  recognise  the  power  inherent  in  a 
living  organism  to  respond  by  internal  changes 
to  external  influences,  and  to  regain  the  balance 
when  this  has  been  disturbed.  In  this  process  a 
certain  cycle  of  changes  must  be  gone  through, 
e.nd  the  great  opportunity  for  treatment  of  an 
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active  kind,  should  any  be  required,  arises  when 
the  course,  direction,  and  probable  duration  of 
these  changes  are  known,  and  when  agencies 
can  be  brought  to  bear  at  a  given  moment,  which 
will  contribute  to  bring  about  the  appropriate 
critical  evacuation  or  a  critical  sleep,  through 
which  a  return  to  a  normal  condition  would 
naturally  be  effected. 

Wtt.t.tam  H.  Broadbent, 

CBITICAL. — Having  relation  to  a  crisis. 
See  Crisis. 

CBOTJP.  —  Definition.  —  Croup  is  a  word 
which,  in  accordance  with  its  etymology,  origi- 
nally meant  stridulous  breathing,  a  symptom, 
therefore,  of  laryngitis  stridulosa,  laryngismus 
stridulus,  oedema  of  the  glottis,  laryngotracheal 
diphtheria,  and  other  affections  which  perma- 
nently or  spasmodically  contract  the  chink  of  the 
glottis.  It  was  imported  from  the  Scottish  ver- 
nacular into  medical  nomenclature  by  Dr.  Francis 
Home,  of  Edinburgh,  in  1765,  when  he  published 
a  tract  of  60  sparsely  printed  pages,  entitled 
An  Inquiry  into  the  Nature,  Cause,  and  Cure  of 
the  Croup.  It  has  since  drifted  into  very  strange 
and  very  different  meanings.  '  In  France,'  to  quote 
the  Dictionary  of  Littre  and  Eobin,  '  it  is  a  term 
now  generally  reserved  for  tracheal  diphtheria  : ' 
in  Germany,  it  is  applied  to  membranous  deposits 
on  the  internal  surface  of  organs,  such  expres- 
sions as  '  croup  of  the  uterus '  and  '  croup  of  the 
intestine  '  being  in  current  use  :  in  Great  Britain 
it  is  used,  as  employed  by  Home,  Cheyne,  and 
their  followers,  to  designate  a  disease  which 
they  believe  to  be  distinctive  and  separate,  but 
which  is  declared  by  an  increasing  number  of 
British  physicians,  the  followers  of  Bretonneau, 
to  be  a  mere  literary  composite  of  diseases 
pathologically  different  from  one  another.  In  a 
general  way,  the  question — What  is  croup  ? — has 
now  been  answered.  It  is  necessary,  however, 
still  further  to  explain  the  position  which '  croup ' 
at  present  holds  in  the  literature  aad  science  of 
British  medicine. 

In  1826  Bretonneau  of  Tours,  by  the  publica- 
tion of  his  work  entitled  Eecherches  sur  Vln- 
flammation  Speciale  du  Tissu  Muqueux,  en  par- 
ticulier  sur  la  Diphtherite,  created  the  name, 
and  first  pointed  out,  in  that  and  subsequent 
writings,  the  true  pathology  of  diphtheria.  He 
did  not,  however,  describe  a  new  disease.  He 
only  disentangled  it  from  other  diseases  in  which 
it  had  been  mixed  up  in  description.  Modern 
literary  research  has  shown  that  diphtheria  has 
at  intervals  prevailed,  under  various  names,  in 
many  countries,  from  the  earliest  medico-histo- 
rical times.  Home,  in  his  little  monograph,  de- 
scribes only  eight  cases ;  and  of  these,  all  of 
which  he  calls  by  the  name  of  '  croup,'  five  are 
manifestly  tracheal  diphtheria,  and  three  are 
cases  of  laryngitis.  As  no  false  membrane  was 
seen  in  the  three  cases  of  laryngitis,  he  concluded 
that  it  had  been  absorbed,  or  that  the  treatment 
had  prevented  its  formation !  For  a  long  period 
his  successors,  British  and  foreign,  continued  to 
make  similar  mistakes ;  and  indeed  till  Breton- 
neau published  the  result  of  his  clinical  study, 
the  error  now  adverted  to  was  universally  ac- 
cepted as  the  truth.  In  1801,  Dr.  John  Cheyne 
|  of  Edinburgh  published  his  Essay  on  Cynanche 
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Trachealis,  or  Croup,  a  pamphlet  of  80  paged 
illustratod  by  fivo  excellent  plates,  the  work  of 
the  illustrious  Charles  Boll.  Cheyne,  like  Home, 
has  confounded  together  infantile  laryngitis  and 
infantile  tracheal  diphtheria  in  one  disease,  which 
he  calls  '  cynanche  trachealis  or  croup.'  Ho  at- 
tributes the  recoveries  from  the  former  to  the 
energy  of  the  bleeding  and  purging;  and  the 
deaths  from  the  latter  to  the  imperfect  adoption 
of  that  treatment.  Dr.  Cheyne's  essay  contains 
only  ton  cases.  In  the  history  of  the  five  which 
terminated  in  recovery,  nothing  is  said  of  false- 
membranes  having  been  seen  ;  and  in  four  of  the 
five  which  terminated  in  death,  there  was  found 
false-membrane,  which  is  well  depicted  by  Charles 
Bell  in  the  coloured  plates.  If  the  account  now 
given  of  the  constantly  quoted,  and  often  mis- 
quoted, little  tracts  be  correct,  where  is  the  foun- 
dation for  the  statement  reiterated  up  to  the 
hour  at  which  we  write  by  a  succession  of  British 
authors,  that  the  said  writings  of  Home  and 
Cheyne  contain  the  description  of  an  individual 
disease — croup — possessing  essentially  different 
features  from  the  laryngeal  and  tracheal  diph- 
theria of  Bretonneau  ? 

It  must  be  admitted  that,  while  the  inference 
to  which  the  preceding  remarks  are  intended  to 
lead  is  in  accordance  with  the  views  of  some 
eminent  British  physicians,  it  is  at  variance  with 
the  teaching  of  others  who  claim  respectful  atten- 
tion. Dr.  Charles  West,  in  the  edition  of  his 
Lectures  on  the  Diseases  of  Infancy  and  Child- 
hood, published  in  1874,  when  discussing  '  Diph- 
theria or  Angina  Maligna,'  says  : — '  I  have  come 
to  the  conclusion  which  I  long  hesitated  to  adopt, 
that  what  differences  soever  exist  between  croup 
and  diphtheria,  they  must  be  sought  elsewhere 
than  in  the  pathological  changes  observable  in 
the  respiratory  organs.  The  mere  extent  of  false- 
membrane  in  the  air-passages  certainly  affords 
no  ground  for  a  distinction  between  the  two 
affections,  though  I  think  it  is  more  common  to 
find  the  false-membrane  reaching  to  the  tertiary 
bronchi  in  diphtheria  than  in  primary  croup.'  In 
these  sentences  he  intimates  his  belief  in  a  non- 
diphtheritic  membranous  croup — a  disease  which 
many  maintain  has  no  existence,  except  in  books. 
In  the  same  work,  in  the  lecture  on  croup, 
he  says : — '  It  can  scarcely  be  necessary  to  tell 
any  of  you  that  croup  is  the  English  name  for 
the  disease  designated  by  scientific  writers  cy- 
nanche trachealis  or  cynanche  laryngea.  It  con- 
sists in  inflammation,  generally  of  a  highly  acute 
character,  of  the  trachea  or  larynx,  or  both,  which 
terminates  in  the  majority  of  cases  in  the  exuda- 
tion of  false-membrane,  more  or  less  abundantly, 
upon  the  affected  surface.' — (Lecture  xxiii.  p.  390, 
6th  edition,  London,  1874.)  The  only  case  of 
croup  given  by  Dr.  West  in  the  lecture  is  one 
which,  if  Bretonneau's  teaching  be  correct,  is  a 
typical  case  of  diphtheria  affecting  the  air-pas- 
eages.  The  case  and  the  sentence  by  which  it  is 
introduced,  are  subjoined : — 

1  The  danger,'  says  Dr.  West,  '  of  being  lulled 
into  security  by  tho  apparent  improvement  of  a 
child  who  has  been  attacked  by  croup,  is  so  serious 
that  boforo  proceeding  to  consider  the  treatment 
of  the  disease,  I  will  relate  to  you  a  case  by  way 
of  caution.  On  June  25,  a  little  girl,  four  years 
old  bocamo  hoareo  and  lost  her  appetite,  though 


she  did  not  appear  otherwise  ill.  On  the  27*h, 
she  seemed  less  well,  and  in  the  night  was  verv 
restless,  and  had  difficulty  of  breathing.  On  the 
28tl),  respiration  was  more  difficult,  and  though 
she  had  but  little  cough,  she  seemed  sometimes 
in  danger  of  choking.  In  the  night  a  croupj 
sound  accompanied  her  breathing,  and  violent 
attacks  of  dyspnoea  wore  of  frequent  occurrence. 
On  the  29th,  she  was  taken  to  a  surgeon,  who 
gave  her  some  medicine,  after  each  dose  of  whieh 
she  was  sick;  and  this  sickness  was  followed  by 
much  relief,  and  by  an  almost  complete  cessation 
of  the  croupy  sound.  This  improvement  was 
thought  to  have  continued  during  the  30th ;  the 
child  slept  quietly  during  the  night,  and  wat, 
considered  so  much  better  by  her  parents  that 
she  was  brought  by  them  to  the  Children's  Hos- 
pital at  9  a.m.  on  July  1.  As  she  lay  in  the  lap 
in  a  sitting  position,  her  countenance  was  pale 
and  livid,  her  respiration  was  sibilant,  her  sur- 
face cool,  her  pulse  very  frequent  and  feeble  ;  but 
she  did  not  appear  to  be  in  any  of  the  distress 
usual  in  the  advanced  stages  of  croup.  At  9  a.m. 
she  was  admitted;  at  6  p.m.  she  died,  though  no 
great  distress  nor  violent  struggle  for  breath 
preceded  her  death.  The  extensive  deposit  of 
false-membrane  in  the  trachea  and  bronchi 
showed  that  in  spite  of  her  apparent  amendment 
for  a  season,  disease  must  all  the  time  have  beeD 
advancing,  unsuspected  by  her  friends,  overlooked 
even  by  her  medical  attendants.' 

This  case,  given  by  Dr.  West  as  a  case  of  the 
disease  which  he  calls  croup  in  contradistinctiot 
to  diphtheria,  will  be  regarded  by  the  medica 
profession  in  France,  and  by  all  other  follower! 
of  Bretonneau,  as  a  typical  and  graphically  de 
scribed  example  of  diphtheria  implicating  thi 
air-passages.  They  will  say  that  it  was  typica 
in  its  manner  of  invasion,  in  its  course  and  dura 
tion,  in  its  being  relieved  by  emetics,  in  the  anaes 
thesia  and  asphyxia  proclaimed  by  quietude  anc 
the  pale  lividity  of  countenance  observed  nini 
hours  before  death ;  and  finally,  that  it  wa: 
typical  in  the  extensive  deposit  of  false-membram 
in  the  trachea  and  bronchi. 

In  illustration  of  the  remarks  made  at  th( 
beginning  of  this  article  on  the  meanings  of  th< 
term  croup,  it  is  well  to  remind  the  reader  thai 
Dr.  West's  case,  now  quoted,  will  be  called  crouj 
by  French  physicians,  for  they  reserve  that  nam< 
for  the  manifestation  of  diphtheria  in  the  air 
passages. 

-32tiology. — The  disease  which  Home,  Cheyne 
West,  Sansom,  and  many  other  older  and  re- 
cent British  authors  of  repute  call  croup,  is  ai 
acute  inflammation  of  the  larynx  or  trachea,  oi 
of  both,  which,  when  it  runs  its  natural  course, 
generally,  they  say,  terminates  in  membranous 
exudation  on  the  inflamed  mucous  surface.  The 
affection  which  Bretonneau,  Trousseau,  Peter, 
Barthez,  Sanne,  and  the  entire  modern  school  o< 
French  physicians,  call  croup,  is  the  membranous 
manifestation  in  the  larynx  and  trachea,  or  in 
both,  of  diphtheria,  a  general  asthenic  disease. 
The  French  physicians,  with  whom  agreo  George 
Johnson,  Semple,  and  other  British  physicians, 
including  the  writer,  hold  that  membranous  exu- 
dation is  never  a  result  of  simple  acute  inflam- 
mation, or,  in  other  words,  that  there  is  no  such 
disease  as  the  croup  of  Home,  Cheyne,  West,  anf 
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Sji  nsom,  these  authors  having  blended  two  essen- 
tially different  diseases  in  one  description. 

So  statement  could  have  been  -written  intel- 
ligibly in  respect  to  the  aetiology  of '  croup,'  with- 
out these  prefatory  remarks.  The  subject  now 
admits  of  being  very  briefly  disposed  of.  Diph- 
theritic croup,  that  is  to  say,  the  croup  of  French 
authors,  is  considered  in  the  article  Diphtheria. 
The  common  exciting  causes  of  inflammations  of 
the  larynx  and  trachea  are  exposure  to  chilly 
winds  and  cold  damp  air;  and  the  sudden  tran- 
sitions from  mild  to  cold  w£t  weather.  Cold 
wet  places  are  those  in  which  inflammations  of 
the  larynx,  trachea,  bronchi,  and  pulmonary 
parenchyma  are  most  prevalent.  The  much 
greater  frequency  of  these  affections  among 
children  in  the  northern  and  eastern  coasts  of 
Great  Britain  than  in  the  southern  is  attributable 
to  the  greater  rigour  of  the  climate  in  the  former 
regions.  In  some  localities  in  northern  Europe 
inflammation  of  the  air-passages  is  said  to  prevail 
at  times  among  children  as  an  epidemic.  Perhaps 
a  somewhat  exaggerated  impression  exists  as  to 
the  greater  proportion  of  cases  of  inflammation 
of  the  larynx  and  trachea  in  young  children, 
because  in  them  it  generally  causes  stridulous 
breathing.  The  chink  of  the  glottis  being  very 
small  in  young  children  does  not  admit  of  being 
narrowed  by  turgidity  of  the  mucous  membrane 
without  the  causation  of  stridulous  breathing 
to  a  greater  or  less  extent.  Even  a  slight 
catarrhal  affection  of  the  larynx  and  trachea,  by 
exciting  spasm,  causes  stridulous  or  '  croupy ' 
breathing  in  a  very  young  child,  whereas  a  some- 
what acute  inflammation  accompanied  by  con- 
siderable swelling  of  the  same  parts  often  runs 
its  course  in  the  adult  without  producing  noisy 
breathing  or  alarm. 

Treatment. — The  treatment  of  diphtheritic 
croup  is  described  in  the  article  Diphtheria. 

Inflammation  of  the  larynx  and  trachea,  like 
inflammatory  affections  of  the  other  parts  of  the 
air-passages  and  lungs,  requires  to  be  treated  by 
antiphlogistic  measures.  When  tie  inflamma- 
tion is  acute,  active  remedies  are  called  for. 
Some  physicians  do  not  hesitate  in  such  cases  to 
bleed  from  the  jugular  vein,  taking  as  much  as 
three  ounces  of  blood  from  a  child  two  or  three 
years  of  age.  Others,  including  the  writer,  ab- 
stain from  this  heroic  proceeding,  under  the  con- 
viction that  although  it  often  produces  apparent 
temporary  benefit,  it  is  a  benefit  always  fraught 
with  evil.  The  strength  is  dangerously  reduced; 
a  fatal  issue  may  be  precipitated ;  and  when 
recovery  does  take  place,  the  course  of  con- 
valescence is  slow  and  difficult.  It  seems  safer, 
and  every  way  better,  to  subdue  the  inflamma- 
tion by  blisters  and  carefully  watched  doses  of 
ipecacuan  and  tartar-emetic.  If  the  affection 
be  only  moderately  sthenic,  it  is  prudent  first  to 
»se  the  ipecacuar  by  itself:  there  are  many 
cases,  however,  in  which  the  antimonial  must 
not  be  withheld.  Too  large  a  dose  of  tartar- 
emetic  may  give  rise  to  alarming  depression. 
Should  such  a  state  be  induced,  the  best  means 
uf  averting  danger  is  watchfully  to  administer  a 
j'ttle  brandy,  and  apply  a  small  blister— say  an 
'nch  and  a  half  square — over  the  sternum  about 
two  inches  below  the  manubrium,  a  warm  moist 
linseed  poultice  being  placed  over  it  for  three  or 


four  hours.  Even  when  no  depression  has  been 
occasioned  by  drugs,  a  succession  of  small  blis- 
ters to  the  chest  is  of  great  use.  Signal  benefit 
is  often  obtained  by  a  short  and  smart  purging 
with  calomel  and  scammony.  In  all  cases,  the 
legs  must  be  kept  enveloped  in  warm  wrappings, 
moist  warmth  being  preferred  if  it  can  be  un- 
flaggingly  maintained. 

In  most  cases,  the  breathine  is  subject  to 
dyspnceal  paroxysms  arising  from  spasm  of 
the  glottis.  The  muscular  relaxation  which 
follows  the  emetic  action  of  ipecacuan  or' 
tartar-emetic  generally  relieves  this  spasm 
with  rapidity  and  for  some  hours.  The  vomi- 
tive effort  is  also  useful  in  another  way — in 
clearing  the  air-passages  from  dangerously 
accumulating  mucus,  and  so  admitting  more  air 
into  the  lungs.  When  bronchitis  and  broncho- 
pneumonia are  associated,  as  frequently  happens, 
with  the  laryngeal  and  tracheal  inflammation,  the 
treatment  is  the  same  as  that  which  has  been 
already  described.  In  protracted  cases,  and  in 
weak  children,  it  is  nearly  always  necessary  to 
give,  for  a  longer  or  shorter  period,  brandy  or 
some  other  alcoholic  stimulant.  Ammonia  too 
is  generally  indicated.  The  extent  to  which 
stimulants  are  demanded  varies  with  each  case, 
and  also  with  the  varying  circumstances  of  each 
case.  Milk  ought  to  be  the  principal  aliment. 
Beef-tea,  and  arrowroot  made  with  milk  or 
with  brandy,  may  also  be  given  from  time  to 
time. 

Should  diphtheria  be  prevalent  when  we  have 
under  treatment  cases  of  common  inflammatory 
sore-throat,  we  must  be  specially  on  the  outlook 
for  the  supervention  of  the  former.  Not  in  cases 
of  simple  inflammatory  sore-throat  only,  but  still 
more  in  the  sore-throat  of  scarlatina  and  measles, 
diphtheria  frequently  supervenes  as  a  secondary 
disease,  suddenly  declaring  itself  by  an  exudation 
of  false-membrane  in  the  air-passages.  A  new 
principle  of  treatment  must  be  adopted  when 
diphtheria  engrafts  itself  on  the  original  in- 
flammation. We  have  then  to  treat  an  asthenic 
general  disease  as  well  as  the  throat-affection. 

The  possibility  of  the  supervention  of  diph- 
theria, with  its  accompanying  prostration  of 
strength  and  dyscrasia  of  the  blood,  is  another 
argument  in  addition  to  those  already  mentioned 
against  the  abstraction  of  bluod  in  the  common 
laryngotracheal  inflammations  of  young  chil- 
dren. 

[The  article  on  Diphtheria  should  be  read  in 
connection  with  this  article.] 

John  Eose  Cobmack. 

CBOTJP,  FALSE. — A  term  commonly  ap- 
plied to  laryngismus  stridulus.  See  Larynx, 
Diseases  of. 

CEOTJPOTJS,  CBOTJPY  (Scot,  croup, 
to  croak). — These  terms  were  originally  em- 
ployed with  reference  to  the  peculiar  crowing 
or  stridulous  character  of  the  respiration,  ccaigh, 
and  voice  in  certain  affections  of  the  larynx, 
and  signified  '  belonging  to  croup '  in  its  clini- 
cal relations;  for  example,  'croupy  cough,' 
'croupous  symptoms.'  When  morbid  anatomy 
demonstrated  the  occurrence  of  a  fibrinous  exu- 
dation or  falso  membrane  upon  the  affected 
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surface  in  a  special  form  of  croup,  the  word 
croupous '  was  used  also  to  designate  this  false 
membrane ;  thus,  '  croupous  exudation 1  and 
'  croupy  membranes.'  The  application  of  the 
term  was  afterwards  further  extended;  and  it 
is  now  employed  to  indicate  the  process  that 
leads  to  a  fibrinous  exudation  in  any  situation 
whatever ;  such  as  '  croupous  inflammation,'  and 
'  croupous  pneumonia.'  Thus  the  words  "  crou- 
pous '  and  '  croupy,'  which  were  originally  asso- 
ciated with  peculiar  sounds,  have  come  in  a 
remarkable  manner  to  express  certain  physical, 
chemical,  and  microscopical  characters  in  the 
products  of  inflammation.  See  Crout,  Diph- 
theria, and  Inflammation. 

CROWING  CONVULSION.— A  popular 
synonym  for  laryngismus  stridulus.  See  Larynx, 
Diseases  of. 

CRURA  CEREBRI,  Lesions  of.— From 
anatomical  and  physiological  considerations  we 
should  be  prepared  to  find  that  a  solution  of 
continuity  of  the  crus  cerebri  would  interrupt 
the  sensory  and  motor  tracts  for  the  opposite 
side  of  the  body.  And,  further,  as  the  roots  of 
the  third  nerve  pass  through  the  inner  aspect  of 
the  crus  to  their  nucleus  underneath  the  aque- 
duct of  Sylvius,  there  is  considerable  danger 
of  their  being  implicated  in  a  lesion  of  the 
crus. 

Hence  we  should  expect,  in  consequence  of 
such  a  lesion,  a  form  of  alternate  paralysis,  viz., 
oculo-motor  paralysis  on  the  side  of  lesion,  and 
paralysis  of  voluntary  motion  and  sensation  on 
the  opposite  side.  A  typical  instance  of  this 
form  of  paralysis  has  been  put  on  record  by 
Weber  (Med.  Clin.  Trans.  1S63).  In  this  case 
there  was  oculo-motor  paralysis  on  the  side  of 
lesion,  and  complete  paralysis  of  voluntary 
motion  and  partial  paralysis  of  sensation  on 
the  opposite  side.  The  partial  escape  of  the 
sensory  tracts  is  accounted  for  by  the  fact  that 
the  sensory  tracts  are  situated  more  to  the  outer 
and  back  part  of  the  crus,  and  hence  tend  to 
escape  destruction  from  a  lesion  situated  in  such 
a  position  as  specially  to  endanger  the  conti- 
nuity of  the  third  nerve. 

Vaso-motor  paralysis  on  the  hemiplegic  side 
also  occurs  in  a  marked  degree,  and  the  tem- 
perature of  the  paralysed  side  may  be  two  or 
three  degrees  above  that  of  the  other. 

D.  Ferrier. 

CRUST  A  LACTEA  (crusta,  a  crust,  and 
laotea,  milk-like) ;  milk-crust  — A  synonym  for 
eczema  pustulosum  of  the  face  and  head,  met 
with  in  infants  at  the  breast.    See  Eczema. 

CRUVEILHIER'S    PARALYSIS. —A 

synonym  for  progressive  muscular  atrophy.  See 
Muscular  Atrophy,  Progressive. 

CUPPING-.—  This  is  a  mode  of  treatment 
sometimes  employed  to  relieve  congestion  or  in- 
flammation of  internal  parts  by  drawing  blood 
to  the  surface  of  the  body.  When  the  blood 
thus  attracted  to  the  superficial  parts  is  actually 
abstracted  from  the  body  by  means  of  incisions, 
the  oporai  ion  is  called  wc^-cupping,  and  this  has 
been  described  in  the  article  Blood,  Abstraction 
ul.     We  shall  here  describe  cfry-cupping,  in 


which  no  scarifications  are  made,  the  blood  being 
simply  drawn  towards  the  surface  by  atmospheric 
exhaustion,  hyperemia  of  the  subcutaneous  parts 
or  organs  being  thereby  relieved. 

Formerly  cupping  was  extensively  practised, 
but  of  late  years  it  has  fallen  into  disuse.  In 
some  respects  it  serves  the  purpose  of,  but  has  a 
more  powerful  effect  than,  counter-irritants ; 
rapid  and  marked  results  being  sometimes  pro- 
duced upon  the  circulation  of  inflamed  or  con- 
gested tissues. 

Modes  of  Application. — Dry  cupping  is  per- 
formed as  follows:  — The  flame  of  a  spirit-lamp, 
being  allowed  to  burn  for  an  instant  in  the 
dome  of  a  cupping-glass,  is  quickly  withdrawn, 
and  the  cup  is  then  rapidly  and  evenly  applied 
to  the  skin  over  the  affected  part.  The  heat 
expands  the  air  contained  in  the  glass  cupola, 
and,  owing  to  the  contraction  which  ensues 
on  cooling,  the  skin  is  forcibly  sucked  up  into 
the  cup.  It  is  well  first  to  sponge  the  skin  of 
the  selected  spot  with  hot  water,  so  as  to  render 
it  more  supple  and  vascular ;  slightly  moistening 
the  rim  of  the  cupping-glass  helps  to  increase  the 
degree  of  exhaustion. 

An  excellent  modification  of  cupping,  which 
has  been  demonstrated  to  the  writer  by  Dr. 
Quain,  is  practised  in  the  following  way:  — 
Instead  of  allowing  the  cup  to  remain  station- 
ary after  its  application  to  the  skin,  as  is  usual, 
the  operator  dexterously  slides  it  to  and  fro  along 
the  surface.  When  the  operation  is  to  be  thus 
performed  the  amount  of  surface  drawn  into  the 
glass  must  not  be  considerable.  In  this  way  a 
large  tract  of  skin  may  be  quickly  rendered 
hypersemic  without  effusion  of  blood  into  its 
meshes,  as  happens  when  the  cups  are  stationary. 

Precautions.  —  Cupping-glasses  should  be 
applied  where  the  skin  is  thick  and  cushiony,  as 
over  the  loins,  nape  of  the  neck,  pectoral  region 
of  the  chest,  &c,  and  not  where  bony  promi- 
nences, or  other  irregularities,  are  likely  to  in 
terfere  with  complete  exhaustion.  The  edges  of 
the  glasses  should  not  be  so  hot  as  to  burn  the 
skin. 

Uses. — Cupping  may  be  advantageously  em- 
ployed in  sthenic  cases  of  cerebral  congestion,  the 
cups  being  applied  to  the  nape  of  the  neck ; 
in  hyperaemia  of  the  spinal  cord ;  and  in  inflamma- 
tion or  congestion  of  the  lungs,  kidneys,  or  other 
viscera.  In  renal  ischsemia  it  is  eminently  ser- 
viceable. This  may  be  owing  to  the  fact  that 
the  blood  supply  of  the  skin  of  the  loins  is 
in  intimate  relation  with  that  of  the  kidneys ; 
the  vascular  supply  to  those  organs  being  thus 
directly  and  immediately  influenced. 

Alfred  Wiltshire. 

CUTIS,  Diseases  cf.    Sec  Skin,  Diseases  of. 

CUTIS  ANSERINA  (ctdis,  the  skin,  and 
anscr,  a  goose).  A  state  of  roughness  of  the 
skin,  resembling  that  of  a  goose  when  plucked, 
produced  by  prominence  of  the  pores  or  fol- 
licles. It  is  due  to  contraction  of  the  muscular 
structure  of  the  corium,  and  is  commonly  occa- 
sioned by  cold. 

CYANIDES,  Poisoning  by.— See  Anti- 
dote; and  Prussic  Acid,  Poisoning  by. 


CYANOSIS. 
CYANOSIS  (Kvavbs,  blue). — This  which  is 
really  not  a  disease,  refers  to  the  peculiar  blue 
ur  more  or  less  livid  colour  of  the  surface  of  the 
body,  especially  in  certain  parts,  which  is  ob- 
served in  several  affections  that  interfere  with 
the  circulat  ion  and  oxygenation  of  the  blood.  The 
condition  is  most  commonly  associated  with,  and 
reaches  its  highest  development  in  certain  forms 
of  congenital  malformation  of  the  heart,  for  which 
consequently  cyanosis  is  not  uncommonly  used 
as  a  synonym.  Lesser  degrees  of  similar  dis- 
colouration are,  however,  not  infrequently  noticed 
in  cases  of  cardiac  disease  developed  after  birth, 
and  they  may  also  accompany  pulmonary  affec- 
tions which  materially  obstruct  the  circulation  ; 
<i  cyanotic  appearance  is  also  one  of  the  obvious 
effects  resulting  from  all  modes  of  suffocation, 
and  it  is  observed  in  the  collapse-stage  of  cho- 
lera. The  upper  half  of  the  body  may  become 
extremely  cyanotic  as  the  result  of  obstruction  of 
the  superior  vena  cava.  For  the  pathology  of 
cyanosis,  see  Heart,  Malformations  of. 

CYNANCHE  (kiW,  a  dog,  and  &yx«>,  I 
strangle).  Synon.  :  Fr.  Angine ;  Ger.  die Brdune. 

This  word  is  used  to  express  an  inflammatory 
condition  of  the  throat,  or  contiguous  parts,  in 
which  difficulty  of  breathing  or  of  swallowing 
exists,  accompanied  by  a  sense  or  feeling  of 
choking.  The  term  is  used  synonymously,  more 
frequently  on  the  Continent  than  in  England, 
with  Angina  ;  an  affix,  indicative  of  the  seat  or 
nature  of  the  affection,  being  employed  as  a  desig- 
nation for  each  of  the  several  forms  or  varieties 
of  disease  affecting  the  throat  or  adjacent  parts. 
Such,  for  example,  are  the  terms  Cynanche 
laryngea,  or  croup;  Cynanche  maligna,  or  malig- 
nant sore-throat;  Cjn&nch.s  par  oticka,  or  mumps  ; 
Cynanche  pharyngea,  or  inflammation  of  the 
pharynx ;  and  Cynanche  tonsillaris,  or  quinsy. 
See  these  several  diseases. 

CYETOMETEE  (xopros,  a  curve,  and  fierpov, 
a  measure). — An  instrument  for  measuring  the 
absolute  and  relative  dimensions  of  the  chest- 
wall.    See  Physical  Examination. 

CYSTICEBCTTS  (ki/stis,  a  bladder,  and 
itcpKos,  a  tail). — Description. — Oysticercus  is  a 
bladderworm  furnished  with  a  head  which  is  dis- 
tinctly visible  to  the  naked  eye.  The  form  usually 
found  in  man  is  specifically  identical  with  the 
so-called  pork-measle,  or 
Oysticercus  (teles)  cellulosm. 
According  to  Dr.  Giacomini, 
however,  the  human  measle 
commonly  displays  32  cepha- 
lic hooks,  whilst  the  pork- 
measle  carries  24 ;  more- 
over, in  the  human  variety 
there  is  a  greater  adhe- 
rence of  the  measle  to  its 
investing  capsule.  The  only 
other  form  of  cysticercus  at 

present  known  to  infest  the  C'd«)  "removed 

human  body  is  the  slender-  52?v^bum8*  eJeby 
i    liiii  Mackenzie,  x  5  cliame- 

necicea  bladder  -  worm,  or  ters.  After  Allen  Thom- 
Cysticercus  tenuicollis.    An  son. 
alleged  example  is  preserved  in  the  anatomical 
museum  attached  to  King's  College,  London.  This 
parasite  is  of  frequent  occurrence  in  the  sheep. 
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Situations  and  Symptoms. — The  clinical  im- 
portance of  the  human  measle  is  chiefly  dup 
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Fig.  15.- 


-Portion  of  measled  pork,  showing  Cystkercl. 
Nat.  size.   After  Lewis. 


to  the  circumstance  that  it  is  apt  to  take  up  its 
residence  in  the  brain  and  eye ;  those  parasites 
occupying  the  cerebrum  being  for  the  most  part 
situated  in  the  grey  or  cortical  substance. 
The  only  serious  attempt  that  has  been  made 
to  establish  diagnostic  signs  by  which  brain- 
cysticerci  might  be  detected  during  life  is  that 
initiated  by  Griesinger,  who  based  his  conclusions 
on  data  supplied  by  the  histories  of  upwards  of 
fifty  cases.  Symptoms  are  exceedingly  variable. 
In  some  cases  they  are  altogether  wanting ;  in  a 
second  set,  epilepsy  exists,  without  mental  dis- 
turbance ;  in  a  third  set,  epilepsy  is  accompanied 
with  mania  or  imbecility ;  in  a  fourth  set,  meDtal 
disturbance  may  occur  without  epilepsy;  whilst 
in  another  group  there  is  neither  epilepsy  nor 
mental  disturbance,  until  shortly  before  death, 
when  symptoms  of  irritation  or  torpor  gradually 
supervene.  Since  Griesinger  has  himself  re- 
marked that  the  epileptiform  seizures  due  to  cys- 
ticercus are  in  all  respects  like  ordinary  cerebral 
epilepsy,  and  since  also  '  the  psychical  disturb- 
ances have  nothing  characteristic  about  them,' 
the  practical  physician  is  naturally  tempted  to 
conclude  that  diagnosis  and  curative  treatment 
are  alike  impracticable.  The  writer,  however,  ob- 
jects to  that  inference,  on  grounds  too  wide  for  dis- 
cussion here ;  but,  as  one  source  of  encouragement 
calls  attention  to  the  fact  that  cysticerci  are  not 
very  long-lived.  He  has  demonstrated  that  a 
period  of  eight  months  is  amply  sufficient  for  the 
setting  in  of  calcareous  degeneration,  a  process 
which  involves  the  speedy  death  of  the  measle. 
If  therefore  the  presence  of  cysticerci  be  so 
much  as  suspected  in  the  brain,  the  prospect  of 
a  natural  cure  is  by  no  means  hopeless.  Rest, 
both  mental  and  corporal,  would  of  course  tend 
to  assist  nature's  efforts. 

Cysticerci  may  develop  in  any  part  of  the 
human  body ;  their  most  frequent  situation 
being  the  subcutaneous,  areolar,  and  intermus- 
cular connective  tissues.  Aniuiigst  the  more 
remarkable  cases  are  five  recorded  by  Heller, 
and  one  by  Greenhalgh,  where  they  occupied 
the  lip  ;  by  Fournier,  where  several  occurred  in 
a  boil ;  and  one  by  Dupuytren,  where  the  parasite 
lodged  in  the  great  peronous  muscle.  Mr.  R. 
Davy  lately  recorded  a  case  in  which  several  were 
present  in  the  arm;  but  the  well-known  mul- 
tiple casos  given  by  Giacomini,  Hodges,  Deloro, 
and  others,  show  that  hundreds  of  measles  may 
co-exist  in  the  same  human  host.    In  Delores 
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case  there  wero  about  2,000,  of  which  no  less 
than  84  were  found  in  the  cerebrum!  Of  in- 
stances where  the  cysticercus  occupied  the  eye  wo 
may  particularise  the  cases  by  Windsor,  Logan, 
EstLi  n,  Rose,  and  Mackenzi  e  of  Glasgow ;  whilst  of 
additional  brain-cases,  those  given  by  J.  BTarley, 
Hulke,  Burton,  Bouvier,  Fredault,  and  Toynbee 
are  particularly  noteworthy. 

Amongst  the  most  recent  contributions  to 
our  knowledge  of  cysticerci  are  the  memoirs  of 
Perroncito  {Delia  panicatura  negli  animali,  in 
Annali  del.  2i.  Accad.  d'Agricolt.  di  Torino, 
1372) ;  of  Becoulet  and  Giraud  {Bull,  de  la  Soc. 
Mid.  de  Gand,  1872),  of  Giacomini  (Sul.  Cyst, 
cell,  hominis  e  sulla  Tenia  med.  &c,  1874),  of 
Lewis  {Report  on  Bladderworms,  &c,  1872), 
and  of  Pellizzari,  as  reported  by  Dr.  Tommasi 
in  his  Italian  edition  of  the  writer's  manual 
of  the  parasites  of  our  domesticated  animals 
{Appendice  Parasiti,  &c.  Fermi,  1874).  A  sum- 
mary of  these  last-mentioned  researches  was 
given  by  the  writer  in  the  Lond.  Med.  Record 
for  1874  (p.  641).  Lastly,  it  is  important  to 
bear  in  mind  that  small  hydatids,  which  are 
also  liable  to  take  up  their  abode  in  the  brain, 
may  very  readily  be  mistaken  for  cysticerci, 
after  death ;  and  during  life  they  are  apt  to  give 
rise  to  precisely  similar  symptoms.  The  writer 
has  collected  records  of  more  than  thirty  cases 
where  bladderworms  occurred  in  the  human 
brain.  References  to  most  of  these  are  given 
in  the  Bibliography  of  his  Introduction  to  the 
study  of  Helminthology  {Entozoa,  1864;  and 
Supplement,  1869).    See  Bladderworms. 

T.  S.  Cobbold. 

CYSTINE  or  CYSTIC  OXIDE  {k6<ttis, 
the  bladder). — A  peculiar  substance  occurring 
either  in  solution  or  in  the  form  of  small  crystals 
in  the  urine,  or  as  calculi  in  the  urinary  passages. 
See  Urine  and  Calculi. 

CYSTITIS  {kvotis,  the  bladder). — Inflam- 
mation of  the  bladder.  See  Bladder,  Diseases  of. 

CYSTS. — Definition. — The  word  cyst  {kvotis, 
the  urinary  bladder)  is  used  in  pathology  for  a 
closed  cavity  containing  fluid  or  soft  matter.  The 
nature  of  the  wall  is  unimportant ;  it  may  be 
newly  formed  or  a  pre-existent  structure.  The 
objects  thus  defined  differ  much  among  them- 
selves, and  are  associated  together  rather  from 
convenience  than  on  account  of  any  real  patho- 
logical similarity. 

Classification. — Cysts  may  be  classified  ac- 
cording to  their  structure,  as  simple  or  com- 
pound; according  to  their  contents,  as  serous, 
mucous,  fatty,  etc.;  or  according  to  their  mode  of 
origin.  The  latter,  though  not  free  from  objec- 
tion, is  the  basis  of  description  which  will  be 
here  adopted.  Cysts  may  originate  (1)  from 
dilatation  of  previously  existing  closed  cavities  ; 
(2)  from  retention  of  products  of  secretion  ;  (3) 
from  exudation,  or  the  metamorphosis  of  exuded 
products  ;  (4)  as  a  part  of  new-growth  ;  (5)  by  a 
vice  of  development ;  and,  finally,  (6)  from  the 
growth  of  parasites. 

1.  Cysts  from  Dilatation. — Spaces,  normal 
or  newly  formed,  in  connective  tissue  may,  by  irri- 
tation and  consequent  excessive  exudation,  be  con- 
verted into  cysts  ;  or  the  same  result  may  happen 


from  the  confluence  of  several  such  spaces.  In 
proportion  as  the  wall  becomes  smooth,  and  the 
shape  uniform,  they  may  be  called  cysts.  Bursae, 
whether  normal  or  pathological,  are  cysts. 
Ganglion  in  the  sheath  of  tendon  is  clearly  n 
pathological  cyst.  To  these  and  like  structures 
the  name  Hygroma  has  been  given.  They  al! 
contain  clear  serous  fluid,  and  are  lined  by  an 
endothelium.  Hydrocele,  or  dilatation  of  the 
tunica  vaginalis  testis — an  affection  probably 
always  due  to  a  low  form  of  inflammation — is 
another  instance.  One  class  of  ovarian  cysts 
comes  under  this  head,  those,  namely,  which  are 
due  to  simple  dropsy  of  the  Graafian  vesicle. 
Tubo-ovarian  dropsy  has  the  same  explanation ; 
and  cysts  of  the  broad  ligament  are  enlargements 
of  normal  structures  which  are  left  as  relics  of 
the  development  of  the  ovary.  The  thyroid  gland 
seems  from  its  structure,  containing,  as  it  does, 
so  many  closed  follicles,  particularly  disposed  to 
this  kind  of  cyst-formation,  and  this  is  doubtless 
the  explanation  of  bronchocele. 

2.  Cysts  from  Betention. — Cystic  formations 
may  result  from  the  obstruction  of  the  natural 
outlet  of  a  secreting  organ,  and  the  consequent 
retention  of  secretion.  It  is  necessary  that  the 
walls  of  the  secreting  cavity  should  admit  of 
enlargement,  and  that  the  tension  should  not 
become  so  great  as  to  check  secretion. 

All  secreting  glands  present  instances  of  such 
cysts.  The  sebaceous  glands  of  the  skin  are  par- 
ticularly liable  to  obstruction  of  their  duct,  and 
in  this  way  are  formed  sebaceous  cysts,  miliaria, 
and  comedones  ;  the  contents  of  which  are  some- 
times epithelium  and  the  products  of  normal 
secretion,  sometimes  abnormal  products,  such  as 
pus.    See  Follicular  Diseases. 

The  glands  or  mucous  surfaces  are  liable  to 
similar  obstructions,  and  mucous  cysts  result,  such 
as  are  sometimes  seen  in  the  mouth.  Larger 
cysts  in  the  mouth  {ranula)  result  from  the 
obstruction  of  the  ducts  of  the  salivary  glands, 
or  are  perhaps  connected  with  an  abnormal  pro- 
duction of  gland-substance.  The  stomach  very 
frequently,  other  parts  of  the  intestinal  canal 
more  rarely,  show  similar  cysts,  which,  when  they 
project  and  become  complicated  in  structure, 
are  called  polypi.  They  are  occasionally  seen  on 
the  larynx  and  trachea.  In  no  part  are  mucous 
cysts  more  frequent  than  in  the  uterus,  where 
indeed,  similar  formations,  the  ovula  Nabothi. 
must  be  regarded  as  normal.  The  varieties  here 
met  with  have,  as  Virchow  has  pointed  out,  a 
close  analogy  with  the  various  forms  of  retention- 
cysts  in  the  skin. 

_  In  the  mamma,  cysts  may  result  from  the  cut- 
ting off  of  portions  of  the  gland-follicles,  but  the 
cysts  contained  in  mammary  tumours  are  not 
always  formed  in  this  way,  someboing  part  of  new 
growths.  In  the  testicle  obstruction  and  cutting 
off  of  seminiferous  tubes  may  lead  to  small  cysts, 
but  these  are  more  often  connected  with  new 
growths.  The  curious  cysts  known  as  sperma- 
tocele, containing  spermatozoa,  appear  to  arise 
from  a  similar  distension  of  detached  portions  of 
testicle-substance,  which,  by  an  error  of  develop- 
ment, have  failed  to  become  connected  with  the 
excretory  ducts.  The  testicle  is  also  liable  to  a 
general  cystic  degeneration,  usually  called  cysto- 
sarcoma.    Cysts  of  the  kidney  are  of  varioun 
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lands,  but  many,  no  doubt,  both  large  and  small, 
result  from  the"  dilatation  of  uriniferous  tubules 
and  capsules  of  glomeruli  when  their  outlet  is 
obstructed,  as  occurs  in  the  cirrhotic  form  of 
Blight's  disease.  The  origin  of  the  very  nume- 
rous microscopic  cysts  has  been  much  disputed. 
The  writer  inclines  to  the  belief  that  they  arise 
from  moniliform  contraction  of  the  uriniferous 
tubes,  especially  such  as  contain  the  hyaline 
cylinders,  known  as  fibrinous  casts.  Another  form 
of  cystic  disease  of  the  kidney  i6  developmental. 
In  this  the  whole  of  the  organ  is  converted  into 
a  mass  of  cysts,  and  is  usually  much  enlarged. 
This  condition  may  be  congenital,  and  the  organ 
may  be  so  large  as  to  obstruct  parturition.  It 
is  attributed  by  Virchow  to  inflammation  of  the 
calyces  during  intra-uterine  life. 

To  guard  against  a  common  error  of  language, 
it  should  be  pointed  out  that  the  condition  of  the 
kidney  which  results  from  the  obstruction  of  the 
ureter,  or  of  the  urinary  passages  lower  down, 
though  sometimes  called  cystic  dilatation  of  the 
kidney,  is  not  properly  a  case  of  cyst-formation, 
and  is  better  called  hydronephrosis. 

3.  Cysts  from  Exudation. —  Exuded  ma- 
terials, such  as  blood  and  inflammatory  products, 
may,  by  a  process  of  degeneration,  central 
softening,  and  external  fibrous  formation,  become 
converted  into  imperfect  cysts,  as  is  seen  in  the 
metamorphosis  of  a  blood-clot  in  the  brain,  and 
in  the  termination  of  some  abscesses.  But  since 
the  accumulation  of  fluid  does  not  go  on  con- 
tinually, the  tension  in  such  cavities  is  slight, 
iind  they  do  not  approximate  to  a  globular 
shape. 

4.  Cysts  from  New- Growth. — In  many 
forms  of  new-growth  cysts  are  produced,  but 
not  always  in  the  same  way.  Sometimes,  as 
in  myxoma  and  enchondroma,  they  result  from 
softening  of  portions  of  new-growth  already 
formed.  In  many  sarcomata,  the  production  of 
new  tissue  goes  hand  in  hand  with  that  of  cysts, 
and  is  sometimes  effected  as  in  glandular  organs, 
by  the  formation  of  new  follicular  structures 
without  an  outlet,  sometimes  by  new-growth 
into  the  dilated  cavities.  Polypoid  or  pedun- 
culated growths  on  a  free  surface  may  some- 
times, by  the  fusion  of  their  extremities,  en- 
close spaces  which  become  converted  into  cysts. 
We  do  not,  however,  find  cysts  forming  by  them- 
selves a  new-growth  of  so  definite  a  character  as 
to  deserve  a  separate  name. 

5.  Developmental  Cysts. — These  include  (a) 
compound  ovarian  cysts ;  (A)  dermoid  cysts.  Cysts 
are  met  with  in  the  ovary  which  come  under 
none  of  the  definitions  just  given,  viz.,  the  so- 
called  compound  multilocular  cysts,  which  con- 
stitute the  well-known  formidable  cystic  disease 
of  the  ovary,  and  sometimes  produce  tumours 
of  immense  size.  la  these  the  originally  simple 
primary  cyst  appears  to  become  complicated  by 
the  formation  in  its  walls  of  secondary  cysts, 
which  may  encroach  upon  or  project  into  the 
primary.  Again  there  may  be  papillary  growths 
starting  from  the  inner  wall  of  the  primary  cyst, 
which  either  fill  it  up,  or  by  fusion  enclose 
spaces,  which  become  secondary  cysts.  Very  com- 
plicated structures  thus  result.  The  contents 
may  vary  in  consistence  and  colour,  from  clear, 
pale,  albuminous  liquid  to  gelatinous  matter,  and 


may  be  stained  through  haemorrhage,  or  purulent 
through  inflammation.  The  origin  of  these  struc- 
tures, which  have  no  precise  parallel  in  other  parts 
of  the  body,  is  extremely  obscure,  It  is  not  even 
certain  whether  the  primary  cys's  commence, 
as  might  seem  primd  facie  highly  probable, 
in  the  Graafian  follicles ;  but  they  are  plainly  due 
to  an  error  of  development,  possibly  beginning 
in  early  intra-uterine  life,  and  are  not  set  up  by 
any  external  causes.  The  presence  of  a  tubular 
gland-tissue,  such  as  is  found  in  the  rudimentary, 
but  not  in  the  perfect  ovary,  confirms  this  view, 
by  throwing  cyst-formation  back  into  an  early 
stage  in  the  development  of  the  organ. 

In  another,  but  rarer  form  of  cystic  disease 
of  the  ovary,  equally  due  to  an  error  of  develop- 
ment, and  sometimes  congenital,  the  whole 
organ  is  found  converted  into  a  mass  of  small 
cysts,  with  no  striking  inequality  of  size.  This 
variety  resembles  one  form  of  cystic  disease  in 
the  testicle  and  kidney. 

Dermoid  cysts  are  those  containing  seba- 
ceous matter,  and  which  are  lined  by  a  layer  of 
flat  cells  resembling  epidermis.  The  wall  may 
be  complicated  with  connective  tissue,  forming 
papillae  resembling  those  of  true  skin,  and  may 
contain  hairs,  sebaceous  glands,  either  in  con- 
nection with  them  or  unattached,  and  sudori- 
parous glands.  The  accumulation  of  fatty  matter 
within  the  cysts  is  doubtless  the  result  of  the 
continuous  activity  of  the  sebaceous  glands, 
the  products  of  which  cannot  escape  Large 
masses  of  hair  may  also  be  found,  from  con- 
tinuous growth,  and  there  are  often  numerous 
detached  epidermic  scales.  Such  a  cyst  has 
only  the  characters  of  a  portion  of  skin,  which 
might  be  imagined  invested  and  included  by 
the  growth  of  the  surrounding  parts  in  an 
early  stage  of  development — an  explanation 
formerly  entertained. 

These  simple  dermoid  cysts  are  sometimes 
complicated  by  containing  teeth,  it  may  be  in 
very  large  numbers  {dentigerons  cysts),  but 
since  teeth  may  also  be  regarded  as  cutaneous 
products,  the  cyst  may  still  have  originated 
in  the  skin.  This  explanation  no  longer  holds, 
however,  when  masses  of  bone  are  found, 
sometimes  serving  for  the  attachment  of  teeth, 
sometimes  separate  ;  as  well  as  other  tissues,  e.g. 
nervous  tissue  and  striated  muscle.  Cysts  with 
this  variety  of  contents  have  been  called  proli- 
ferative. Dermoid,  dentigerous,  and  proliferative 
cysts  appear  to  be  always  congenital  structures, 
but  may  show  further  growth  and  development 
in  after-life.  At  least  two-thirds  of  the  known 
cases  have  occurred  in  the  ovaries.  Next  to 
these  organs,  the  testicles  are  the  most  freqxient 
seat,  but  these  cysts  have  been  also  found  in 
other  parts  of  the  body-cavity,  in  the  medias- 
tinum, lung,  and  even  within  the  skull.  The 
origin  of  these  growths  is  extremely  obscure ; 
but  it  i'a  desirable  to  reject  entirely  the  hypothesis 
that  a  mixed  tumour  of  this  kind  can  be  the 
remains  of  an  undeveloped  foetus  included  in 
the  perfect  individual ;  a  hypothesis  rendered 
improbable  by  the  extreme  irregularity  of  the 
tissues  produced,  the  teeth,  for  instance,  some- 
times numbering  one  hundred  or  more.  It 
would  rather  appear  as  if  a  portion  of  embrvonic 
tissue,  from  the  upper  and  middle  germinal 
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layers,  became  niispl.icod  at  an  early  period  of 
development. 

6.  Parasitic  Cysts. — Several  parasitic  ani- 
mals infesting  the  human  body  may  appear  in  an 
encysted  form,  and  may  resemble  in  appearance 
true  pathological  cysts.  The  commonest,  the 
larval  form  of  Tmnia  echinococcus,  or  hydatid 
cyst,  is  known  by  its  laminated  wall,  and  by 
containing  a  fluid  which  is  not  albuminous, 
but  holds  in  solution  sodium  chloride.  Cysticercus 
celluloses  has?  a  transparent  wall  and  clear 
contents.  The  other  encysted  parasites  are 
either  very  small,  as  Trichina  spiralis,  or  unim- 
portant. 

Contents  of  Cysts. — The  serous  cysts  and 
hygromata  contain  an  alburaiuous  fluid  like  that 
of  serous  cavities,  which  may  hold  enough  fibri- 
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nogenous  material  to  coagulate  spontaneously 
Leucocytes  may  also  be  present.  If  inflammation 
be  set  up,  the  proportion  of  albumin  and  of  leuco- 
cytes becomes  greatly  increased.  In  the  fluid  of 
mucous  cysts  mucin  is  contained ;  in  that  of 
colloid  cysts,  little-known  substances  which  ar« 
allied  to  gelatin.  Sebaceous  cysts  contain  neutral 
fats — sometimes  hard,  sometimes  fluid,  and 
cholesterin.  Both  mucous  and  sebaceous  products 
may  harden  into  concretions,  and  even  become 
calcareous.  In  renal  cysts  urea  has  been  found  ■ 
in  biliary  cysts,  bile-pigment;  and  in  general  the 
products  of  special  secretion  may  be  found  in 
cases  of  retention,  at  least  in  early  stages,  but 
if  retention  last  too  long,  special  secretion  may 
cease.  Various  exceptional  contents  have  been 
already  enumerated.  J.  F.  Payne. 
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DACTYLITIS  {Sd/crvAos,  a  finger). — A  term 
meaning  inflammation  of  the  finger.  It  is  ap- 
plied to  syphilis  and  struma  of  that  organ,  as 
in  the  terms  dactylitis  syphilitica,  and  dactylitis 
strumosa. 

D  AND  RIFF,  or  Dandruff  (from  two  Saxon 
words  signifying  itchiness  an&foulness). — Synon.  : 
Furfur;  Scurf  of  the  Head. — Dandriff  is  met 
with  in  pityriasis,  chronic  eczema,  and  lepra 
vulgaris  or  psoriasis  of  the  scalp. 

DANDY  FEVER. — A  synonym  for  Dengue. 
See  Dengue. 

DARTRE  (Fr.).— This  term  is  the  French 
equivalent  of  the  word  tetter,  and  is  applied  to  a 
variety  of  cutaneous  diseases,  without  strict  limi- 
tation. 

DAVOS,  in  North  Engadine,  Switzerland. 
A  dry,  cold,  bracing,  winter-climate.  Altitude, 
5,177  feet.  Season,  October  to  March.  Winds, 
N.E.  and  S.  See  Climate,  Treatment  of  Dis- 
ease by. 

DAY-BLINDNESS. — A  disorder  of  vision, 
characterised  by  the  patient  being  unable  to  see 
during  the  day :  also  called  Nyctalopia.  See 
Vision,  Disorders  of. 

DEAFNESS. — Loss  of  the  sense  of  hearing. 
See  Ear,  Diseases  of,  and  Ukaiung,  Disorders  of. 

DEATH,  Modes  of. — The  proximate  causes 
of  death,  whether  resulting  from  natural  decay, 
disease,  or  violence,  may  be  reduced  in  ultimate 
analysis  to  two,  namely,  first,  cessation  of  the  cir- 
culation; and,  second,  cessation  of  respiration. 
On  the  continuance  of  these  functions,  and  par- 
ticularly of  the  former  (if  specialisation  is  pos- 
sible where  ali  are  essential)  lifo  of  the  body  as 
a  whoie,  or  of  the  individual  tissues  and  organs, 
depends.    These  functions  may  cease  from  causes 


directly  operating  on  their  mechanism,  but  they 
may  also  be  brought  to  a  standstill  by  causes 
operating  indirectly  through  the  nerve-centres 
which  regulate  them.  Hence  it  is  usual,  in 
accordance  with  Bichat's  classification,  to  de- 
scribe this  as  a  third  mode  of  death;  so  that 
we  speak  of  death  beginning  at  the  heart,  death 
beginning  at  the  lungs,  and  death  beginning  at 
the  head.  This  classification  is  convenient ;  for 
though  death  beginning  at  the  head  is,  in  reality, 
death  from  failure  of  the  respiration  or  circula- 
tion, or  of  both,  through  paralysis  of  the  vital 
nerve-centres,  yet  the  affection  of  the  nervous 
system  is  the  primary  fact,  and  the  phenomena 
are  sufficiently  distinct  and  characteristic  to 
require  separate  consideration.  It  must,  how- 
ever, always  be  borne  in  mind  that,  owing  to  the 
interdependence  of  all  the  vital  functions,  there 
is  no  such  sharp  line  of  demarcation,  in  reality, 
as  we,  for  convenience'  sake,  make  in  theory  be- 
tween the  various  modes  of  death. 

I.  Death  from  failure  of  the  Circulation. 
— This  may  be  (1)  sudden,  as  in  syncope  and 
shock  ;  or  (2)  gradual,  as  in  asthenia. 

(1)  Sudden  failure  of  the  Circulation. — As  the 
circulation  of  the  blood  depends  on  the  differ- 
ence in  the  pressure  in  the  arterios  and  veins, 
the  circulation  will  be  brought  to  a  standstill  by 
any  cause  which  annihilates,  or  very  greatly 
lowers,  this  differential  pressure.  The  cause  may 
be  in  the  heart,  or  in  the  vessels,  or  in  both. 

(a)  In  the  heart.  As  tne  action  of  the  heart 
is  the  chief  factor  in  the  maintenance  of  arte- 
rial tension,  any  organic  or  structural  disease 
of  the  heart,  rendering  it  incapable  of  propelling 
its  contents  into  the  arterial  system,  will  natu- 
rally result  in  cessation  of  the  circulation  and 
death.  Under  this  general  head  are  to  be 
classed  all  diseases  of  the  heart  and  its  annexe* 

But  apart  from  structural  disease,  the  heart 
may  suddenly  be  made  to  cease  through  nerrous 
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influence.  The  heart  may  be  inhibited,  or  be 
made  to  cease  finally  and  for  ever  either  by 
central  causes,  such  as  violent  emotion,  or  a 
blow  on  the  head  ;  or  by  reflex  inhibition,  as  in 
the  case  of  a  violent  blow  on  the  epigastrium, 
or  sudden  irritation  of  the  sensory  nerves  of 
the  stomach,  as  in  corrosive  poisoning,  and  even 
in  the  ingestion  of  a  large  draught  of  cold 
water  when  the  system  is  overheated. 

Death  from  sudden  cessation  of  the  heart's 
action  is  death  from  syncope.  Momentary  ces- 
sation of  the  heart's  action  is  transient  syncope 
or  fainting.  There  is  sudden  loss  of  conscious- 
ness, due  mainly  to  the  cessation  of  pressure  in, 
and  anaemia  of  the  cerebral  centres. 

(6)  In  the  vessels.  Eapid  fall  of  the  blood- 
pressure,  and  cessation  of  the  circulation, 
will  naturally  be  brought  about  by  rupture 
of  the  vessels,  either  from  injury  or  disease, 
causing  death  by  haemorrhage.  But  besides 
actual  rupture  of  the  vessels,  the  vascular 
area  may  in  certain  conditions  become  so  en- 
larged or  dilated  that  -we  may  practically  have 
death  from  haemorrhage  without  any  loss  of 
blood  externally.  This  is  what  wo  observe  in 
death  from  shock  or  collapse.  In  certain  condi- 
tions, sueh  as  that  resulting  from  blows  on  the 
abdomen,  the  vascular  area  of  the  abdomen  and 
viscera  may  become  so  dilated  as  practically  to 
retain  almost  the  entire  volume  of  blood  in  the 
body.  Hence,  even  though  the  heart  may  be 
acting,  yet  the  circulation  throughout  the  body 
generally,  and  especially  in  the  extremities  and 
superficially,  is  practically  nil. 

The  individual  may,  however,  retain  his  con- 
sciousness, and  thus  he  differs  from  a  patient  in 
a  state  of  syncope.  But  very  frequently  in 
cases  of  blows  on  the  abdomen,  there  is  not 
merely  reflex  dilatation  of  the  abdominal  vessels, 
but  also  rellex  inhibition,  for  a  time  at  least,  of 
the  heart,  so  that  we  have  syncope  and  shock 
co-existing.  But  the  symptoms  of  syncope  may 
pass  off,  leaving  those  of  shock  still  remaining. 
Shock,  like  syncope,  may  be  transient  or  fatal. 

(2)  Gradual  failure  of  the  Circulation. — 
This  constitutes  death  from  asthenia.  This  is 
the  natural  termination  of  life,  and  it  is  also  the 
mode  of  death  after  wasting  and  exhausting 
diseases,  cold,  starvation,  &c.  The  vital  powers 
fade  gradually,  while  consciousness  may  be  re- 
tained up  to  the  last  moment. 

II.  Death  from  failure  of  the  Respiration. 
— The  various  ways  in  which  the  function  of 
respiration  may  be  interrupted,  and  the  pheno- 
mena consequent  thereon,  have  been  described 
under  the  head  of  Asphyxia,  to  which  article 
reference  may  be  made. 

III.  Death,  from  paralysis  of  the  vital 
nerve-centres— Coma. — As  already  remarked, 
death  beginning  at  the  head  ends  by  paralysing 
respiration  and  circulation.  The  nerve-centres 
situated  abovo  the  medulla  and  pons  are  not 
essential  to  life  oxcept  in  so  far  as  animal  life 
is  concerned,  and  the  possibility  of  adaptation  to 
surroundings.  Diseases  of  the  brain,  however, 
JW  liable  to  prove  fatal  by  indirect  action  on 
the  medulla  and  pons  through  pressure,  exten- 
sion of  inflammation,  and  the  like.  Certain 
poisons  also,  whether  introduced  from  without. 

such  as  opium  and  narcotics  geuerally, — or 
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arising  within,  owing  to  the  non-elimination  of 
waste  products,  as  in  urasmia,  affect  the  nerve- 
centres,  both  cerebral  and  spinal,  and  not  only 
produce  unconsciousness  or  coma,  but  also 
paralyse  the  respiratory  and  cardiac  centres. 

In  death  arising  in  this  manner,  the  indivi- 
dual lies  unconscious,  reflex  action  bocomes 
abolished,  and  the  breathing  becomes  stertorous 
and  ultimately  ceases,  death  occurringquietly  or  iu 
convulsions.  In  death  from  coma,  in  addition  to 
the  usual  phenomena  of  asphyxia,  there  is,  as  ;i 
rule,  more  or  less  marked  congestion  of  the  cere- 
bral and  spinal  centres.  D.  Ferries. 

DEATH,  Signs  of. — It  is  not  always  easy 
to  determine  when  the  spark  of  life  has  become 
finally  extinguished.  From  the  fear  of  being 
buried  alive,  which  prevails  more  abroad  than 
in  this  country,  some  infallible  criterion  of  death, 
capable  of  being  applied  by  unskilled  persons, 
has  been  considered  a  desideratum,  and  valuable 
prizes  have  been  offered  for  such  a  discovery. 
The  conditions  most  resembling  actual  death 
are  syncope,  asphyxia,  and  trance,  particularly 
the  last.  We  cannot,  however,  say  that  any 
infallible  criterion  applicable  by  the  vulgar  has 
been  discovered,  and  we  do  not  rely  exclusively 
on  any  one  sign,  but  combine  several. 

The  most  reliable  sign  of  death  is  proof  of 
cessation  of  the  heart's  action.  This,  however, 
is  not  to  be  inferred  from  mere  pulselessness,  for 
the  heart  may  still  be  beating,  and  resuscitation 
may  be  possible,  when  no  pulse  is  to  be  felt  in 
the  arteries  by  ordinary  manipulation.  The  use 
of  the  stethoscope  is  necessary,  implying,  of 
course,  technical  skill.  Though,  according  to 
Bayer,  the  heart  cannot  cease  to  beat  for  more 
than  seven  seconds  without  death,  yet,  consider- 
ing the  very  slow  and  feeble  action  of  the  heart 
(8  to  10  beats  per  minute)  in  hybernating  animals, 
which  normally  have  a  pulse  of  80  to  90  per 
minute,  it  is  well  to  regard  a  similar  condition 
as  possible  in  man,  and  to  spend  in  doubtful 
cases  some  minutes,  up  to  half  an  hour,  in 
auscultation.  The  so-called  cases  of  life  con- 
tinuing notwithstanding  cessation  of  the  circu- 
lation, as  that  of  Colonel  Townsend,  or  of  the 
Indian  Fakirs,  are  to  be  set  down  as  altogether 
apocryphal,  and  not  scientifically  investigated. 

To  enable  unskilled  persons  to  determine 
whether  the  circulation  continues  or  not,  Magnus 
recommends  the  application  of  a  tight  ligature 
on  a  finger  or  toe.  If  the  circulation  has  qu  ite 
ceased,  no  change  in  colour  is  produced ;  but  if 
circulation  continues,  however  feebly,  the  ex- 
tremity, in  course  of  a  longer  or  shorter  period, 
assumes  a  livid  tint  from  strangulation  of  the 
venous  flow,  while  a  ring  of  arterial  anaemia  is 
observable  at  the  point  ligatured. 

Cessation  of  the  heart's  action,  if  absolutely 
established,  renders  other  indications  unneces- 
sary. As  accessories  they  are  useful,  but  the 
following  signs  are  none  of  them  individually 
conclusive  taken  alone.  The  first  is  cessation 
of  respiration.  Eespiration  may  not  be  very 
obvious,  and  yet  it  may  be  going  on.  The  popu- 
lar methods  of  holding  a  cold  mirror  before  the 
mouth  and  nostrils,  and  looking  for  indications 
of  moisture;  placing  a  flock  of  cottonwool  on 
the  lips  to  ascertain  whether  air-currents  exist; 
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and  placing  a  cup  of  water  on  the  chest,  and 
observing  whether  the  reflection  on  its  surface 
moves  or  remains  still,  are  all  well  adapted  for  the 
purpose  in  view. 

With  the  cessntion  of  the  circulation  and  vital 
turgor,  the  skin  becomes  ashy  pale,  and  the  tissues 
lose  their  elasticity.  The  eyeball  becomes  less 
tense,  and  the  cornea  becomes  opaque.  The 
pupils  cease  tc  react  to  light;  and  there  is  no  vital 
reaction  on  the  application  of  irritants  to  the 
skin.  Though  the  body  is  dead  as  a  whole, 
certain  parts  may  continue  to  retain  their  in- 
dependent vitality  after  somatic  death.  This  is 
seen  in  the  muscles,  which  may  retain  their 
electrical  contractility  from  two  to  three  hours 
after  death.  The  existence  of  electrical  con- 
tractility of  the  rcuscles  in  a  body  supposed  to 
be  dead  indicates  life,  or  death  within  two  or 
three  hours,  according  to  M.  Rosenthal. 

The  subsequent  changes  which  occur  in  the 
dead  body  not  only  indicate  the  fact  of  death, 
but  aid  in  fixing  the  probable  period  at  which 
death  occurred.    These  are  the  following  : — 

(1)  The  cooling  of  the  body. — The  body  after 
death,  except  under  certain  special  circumstances, 
as  in  fatal  cases  of  cholera  and  yellow  fever, 
ceases  to  be  a  source  of  heat-production,  and 
therefore  is  to  be  looked  upon  as  an  inert  mass 
possessed  of  a  higher  temperature  than  the 
average  medium,  which  parts  with  its  heat  ac- 
cording to  certain  physical  laws.  The  superficial 
coldness  of  collapse,  which  is  due  to  cessation  of 
the  peripheral  circulation,  must  not  be  mistaken 
for  the  cadaveric  coldness,  for  there  is  still  an 
amount  of  internal  heat  which  has  to  be  parted 
with,  and  the  body,  cold  to  the  touch  before 
death,  may  after  death  rise  in  temperature,  as 
the  internal  heat  radiates.  It  is  impossible  to 
describe  here  in  detail  all  the  circumstances 
which  modify  the  rate  of  cooling  of  the  body,  but 
it  may  be  said  in  general  that  all  circumstances 
which  favour  radiation,  convection,  and  con- 
duction of  beat  in  inorganic  bodies  are  equally 
applicable  here,  while  the  opposite  conditions 
retard.  Therefore  a  thick  coating  of  adipose 
tissue,  clothing,  &c,  retard  cooling.  The  exact 
thermometric  observations  of  Drs.  "Wilks  and 
Taylor  show  that  at  an  average  temperature, 
and  without  clothing,  a  dead  body  cools  at  the 
rate  of  about  1°  Fahr.  per  hour. 

(2)  Hypostasis. — After  death  the  blood  gravi- 
tates to  the  most  dependent  parts,  both  ex- 
ternally and  internally,  giving  rise  to  livid  dis- 
colouratious,  termed  hypostases.  These  are  liable 
to  be  confounded  with  ecchymoses  or  extrava- 
sations externally,  and  with  the  results  of  con- 
gestion and  inflammation  in  the  internal  viscera. 
They  diffe-  from  ecchymoses  'n  th®  that  the 
blood  is  not  extrivasated  into  the  tissues,  but 
still  contained  in  the  vessels,  as  may  be  shown 
by  an  incision  into  the  skin.  So  long  as  the 
blood  remains  fluid,  these  discolourations  may 
be  caused  to  disappear  if  the  position  of  the 
body  bo  reversed  ;  they  will  again  form  in  the 
parts  which  are  now  the  most  dependent.  They 
usually  occur  in  from  eight  to  ten  hours  after 
death. 

(3)  Rigor  mortis. — After  death  the  muscles 
become  stiff,  giving  rise  to  rigor  mortis  or 
cadaveric  rigidity.    It  is  due  to  coagulation  of 
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the  muscle- plasma.  This  rigidity  attacks  the 
muscles  usually  in  a  certain  defin.te  order,  be- 
ginning in  the  muscles  of  the  neck  and  face, 
and  gradually  extending  from  above  downwards. 
It  gives  way  to  putrefaction  in  the  same  order, 
so  that  while  the  upper  parts  of  the  body  mav 
be  flaccid,  the  legs  may  be  found  rigid.  It  can 
only  be  overcome  by  tearing  tb.3  tissues,  and  if 
overcome  it  does  not  return.  In  this  it  differs 
from  cataleptic  rigidity.  A  certain  amount  of 
mobility  is  still  observable  at  Ihe  joints.  In  this 
it  is  unlike  the  stiffness  of  freezing,  in  which  all 
the  parts  are  equally  rigid,  and  crackle  if  bent. 

The  period  of  the  occurrence  of  rigidity, 
and  the  length  of  its  endurance,  are  extremely 
variable,  so  that  r.o  definite  practical  rulee 
can  be  laid  down.  It  may  be  said  generally, 
however,  that  the  greater  the  6tore  of  mus- 
cular energy  at  the  time  of  death,  the  longer 
it  is  before  rigidity  sets  in,  and  the  longer  it 
lasts.  On  the  contrary,  the  greater  the  ex- 
haustion, the  sooner  rigidity  sets  in,and  the  sooner 
it  disappears.  Hence  rigidity  is  longer  in  ap- 
pearing in  subjects  dying  suddenly  in  full  mus- 
cular vigour,  than  in  those  dying  from  exhaus- 
tion. As  a  rule,  a  period  of  relaxation  intervenes 
between  death  and  the  occurrence  of  rigidity,  but 
in  certain  cases  the  last  muscular  contraction 
seems  to  pass  directly  into  the  rigidity  of  death. 
This  is  seen  more  particularly  in  death  during 
great  nervous  excitement,  as  in  soldiers  in  the 
field  of  battle,  or  in  suicides.  The  same  is  said  to 
occur  also  in  death  from  strychnia-poisoning  and 
in  death  by  lightning. 

Rigidity  may  therefore  occur  immediately  on 
death  or  within  a  few  hours.  It  has  never  been 
observed  to  be  delayed  beyond  a  day  after  death. 
It  may  last  from  so  short  a  time  as  scarcely  to  be 
perceptible,  up  to  a  week  or  more. 

(4)  Putrefaction. — After  death  the  tissues  un- 
dergo changes  in  colour,  consistence,  &c,  by  which 
they  are  ultimately  resolved  into  their  simple 
elements,  included  under  the  general  term  putre- 
faction. Putrefaction,  however,  may  occur  locally 
during  life,  and  general  septic  changes  may 
occur  to  some  extent  before  death.  The  term, 
however,  is  not  generally  applied  until  the 
changes  are  clearly  perceptible  in  alteration  of 
colour,  consistence,  and  smell.  The  first  external 
sign  is  a  greenish  discolouration  of  the  abdomen. 
Internally  the  mucous  membrane  of  the  larynx 
and  trachea  is  the  first  to  exhibit  change  in 
colour  and  consistence.  The  less  compact  tissues 
putrefy  first,  the  fibrous  tissues  resist  longer,  and 
the  compact  tissue  of  the  uterus  resists  longest 
of  all.  In  process  of  time,  however,  the  soft 
tissues  bocome  entirely  disintegrated  and  the 
skeleton  is  exposed  and  gradually  falls  to  pieces. 

The  rate  of  putrefaction  is  very  variable,  de- 
pending partly  on  the  state  of  tie  body  itself, 
but  mainly  on  external  conditions  as  to  tempera- 
ture, moisture,  and  exposure.  A  combination  of 
high  temperature,  moisture,  and  free  exposure,  are 
the  most  favourable  conditions  for  rapid  putrefac- 
tion. A  high  temperature  alone  without  moisture 
tends  to  dry  the  tissues,  and  thus  to  produce  mum- 
mification, instead  of  colliquative  putrefaction. 
Moisture  alone,  as  when  a  body  lies  in  water  or 
moist  earth,  tends  to  produce  a  saponification  of 
the  tissues,  more  particularly  the  fatty,  with  the 
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formation  of  a  substance  termed  adipocere  (see 
Adipoceiie).  The  course  of  putrefaction  can  be 
stopped  by  antiseptics,  as  in  embalming,  and  in 
certain  cases  of  poisoning,  as  with  arsenic,  as 
also  by  freezing.  Putrefaction  is  more  rapid 
in  air  than  in  water,  and  least  rapid  in  earth. 
Under  ordinary  circumstances  and  avorage 
temperatures,  signs  of  putrefaction  are  clearly 
visible  on  the  third  day  after  death,  commencing 
with  the  green  hue  of  the  abdomen.  Many 
months  elapse  before  the  soft  tissues  become 
entirely  disintegrated.  The  uterus  has  been 
found  fit  for  judicial  examination  as  long  as 
nine  months  after  death,  where  no  antiseptics 
had  been  employed.  When  such  has  been  the 
case,  however,  there  is  practically  no  limit_  to 
the  period  of  preservation — witness  the  Egyptian 
mummies. 

There  is  still  much  to  be  learnt  respecting 
putrefaction,  and  it  is  unsafe  to  lay  down  dog- 
matic rules  as  to  how  far  putrefactive  changes 
shall  have  advanced  at  a  given  time,  for  even 
under  apparently  similar  conditions  the  most 
extraordinary  divergences  have  been  recorded. 

D.  Ferrier. 

DEBILITY  (debilis,  feeble).  Synon.:  Feeble- 
ness; Weakness;  Asthenia;  Fr.  Faiblesse ;  Ger. 
Schwache. 

Definition. — The  body  or  any  of  its  organs 
are  said  to  be  in  a  state  of  debility  when  their 
vital  functions  are  discharged  with  less  than  the 
normal  vigour,  being  reduced  in  the  amount  of 
activity  that  they  display,  and  of  work  that  they 
can  accomplish.  The  term  debility  is  also  em- 
ployed in  a  somewhat  different  sense  in  the  case 
of  constitutional  weakness  of  an  organ,  to  convey 
the  notion  of  vulnerability  or  predisposition  to 
disease.  In  this  acceptation,  '  pulmonary  de- 
bility,' for  example,  signifies  a  peculiarly  delicate 
'  build  '  of  the  lungs,  which  renders  them  more 
than  ordinarily  liable  to  succumb  to  the  causes 
of  disease. 

jEtiology. — Debility  is  frequently  constitu- 
tional and  inherited;  but  it  is  more  often  de- 
veloped after  birth.  It  is  most  commonly  due 
lo  impaired  nutrition,  whether  this  be  prolonged 
and  moderate,  as  in  defective  hygiene  or  chronic 
'llness,  or,  on  the  other  hand,  rapid  and  extreme, 
as  in  acute  disease.  Another  frequent  cause  of 
debility  is  abuse  of  the  affected  organ.  Over- 
use of  any  part  leads  to  fatigue,  and  if 
frequently  repeated  to  exhaustion,  the  chief 
feature  of  which  is  extreme  debility,  as  in  cases 
of  sustained  mental  exertion  or  of  repeated 
strain  of  the  heart.  On  the  contrary,  an  organ 
may  become  feeble  from  want  of  exercise. 
Paralysed  muscles  furnish  the  best  examples  of 
this  condition,  but  the  same  may  be  seen  in  all 
organs  after  unnatural  rest. 

Symptoms. — Tho  natural  ability  of  the  or- 
gans to  perform  their  functions  varies  extremely 
with  sex.  age,  previous  exercise,  and  many 
other  circumstances.  Debility,  or  the  loss  of 
this  functional  power,  is  therefore  frequently 
ill-defined;  and,  when  unquestionably  present, 
may  vary  greatly  in  different  cases,  from  a  con- 
dition in  which  fatigue  comes  on  only  somewhat 
earlier  than  usual,  as  in  muscular  debility,  to  a 
state  in  which  the  slightest  exertion  may  ex- 


DECUBITU8.  329 

haust  the  whole  of  the  vital  energy  and  the 
functional  life  of  the  part  may  cease — as  is  seen 
in  the  cardiac  asthenia  of  acute  fevers,  and  less 
markedly  in  certain  chronic  diseases,  such  as 
idiopathic  anaemia  and  Addison's  Disease. 

Debility  may  be  general,  affecting  the  whole 
body ;  or  local,  individual  organs  only  being 
involved.  Speaking  generally,  the  symptoms  of 
debility  of  an  organ  may  be  said  to  be  chiefly 
two.  These  are,  first,  increased  irritability,  or 
an  unnatural  readiness  of  the  part  to  respond  to 
stimulation;  and,  secondly,  a  tendency  to  un- 
timely exhaustion.  The  phenomena  of  irrita- 
bility and  exhaustion  naturally  vary  with  the 
organ  involved.  The  symptoms  of  muscular 
asthenia  are  few  and  simple ;  those  of  digestive 
feebleness  are  more  complex  ;  and  in  debility 
of  the  nervous  system  the  whole  of  the  mental 
processes,  as  well  as  the  functions  of  organic 
life,  may  be  involved.  For  a  specific  account 
of  the  phenomena  of  each  of  these  cases,  and  of 
debility  of  other  parts,  the  reader  is  referred  to 
the  articles  upon  diseases  of  the  several  organs. 

Diagnosis. — Debility  pure  and  simple  is  as 
a  rule  easily  distinguished  from  disease  by  the 
absence  of  all  evidence  of  organic  alteration,  and 
especially  of  physical  signs  of  anatomical  change. 
It  is  more  difficult  to  separate  debility  from  dis- 
order or  derangement,  but  careful  observation  will 
generally  determine  in  the  case  of  pure  debility 
that  the  functions  are  normally  discharged  as 
long  as  the  demands  made  upon  them  are  not 
excessive. 

Prognosis. — Debility  due  to  acute  disease 
may,  in  the  absence  of  complications,  be  expected 
to  disappear  during  convalescence.  If  the  cause 
have  been  more  chronic,  and  be  less  easily  removed, 
recovery  will  certainly  be  more  slow  and  less 
satisfactory.  The  prognosis  of  inherited  con- 
stitutional debility,  as  regards  its  disappearance, 
is  nearly  always  unfavourable. 

Treatment. — Debility  must  be  treated  accord- 
ing to  its  cause.  If  nutrition  have  failed,  it 
must  be  restored  as  far  as  possible ;  and  tmtil 
this  can  be  done,  stimulants  and  suitable  tonics 
are  indicated — especially  in  the  case  of  acute 
disease.  Best  is  of  the  first  importance  in  most 
instances ;  and  it  is  frequently  alone  sufficient 
to  restore  the  vital  force.  In  a  few  cases,  how- 
ever, the  opposite  line  of  treatment  must  be 
followed,  as  in  muscular  debility  from  indo- 
lence or  in  some  forms  of  paralysis.  Where 
the  vital  activity  is  low  from  constitutional 
defect,  age,  or  sex,  the  condition  may  not 
be  remediable  ;  and  the  treatment  of  such  cases 
is  chiefly  prophylactic.  The  principal  indica- 
tion then  is  to  secure  the  subject  of  debility 
against  exposure  to  damaging  influences. 

J.  Mitchell  Bruce. 

DECLINE  (declino,  I  decline). — A  popular 
name  for  any  wasting  disease;  it  is  especially 
associated  with  pulmonary  consumption.  The 
word  is  also  applied  to  the  period  in  the  course 
of  a  disease  when  the  symptoms  are  abating ; 
and  likewise  to  the  time  of  life  when  the  physical 
and  mental  powers  are  failing. 

DECUBITUS  (de,  down,  and  cumbo,  I  lie).— 
The  lying  posturo.    See  Postdre. 
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DEFECATION,  Disorders  of— On  the 

descent  of  the  faeces,  which  accumulate  in  the 
sigmoid  flexure  of  the  colon,  into  the  rectum, 
the  associated  movemeuts  necessary  for  their 
expulsion  are  excited.  These  movements  are 
chiefly  involuntary,  though  influenced  and  con- 
trolled by  the  will. 

Some  of  the  more  important  difficulties  in- 
terfering with  the  actions  of  defaecation  arise 
from  disorders  in  the  nervous  system,  by  which  the 
movements  are  excited  and  directed.  In  injuries 
\nd  diseases  of  the  brain  or  cord,  the  control  of 
volition,  especially  its  influence  over  the  sphinc- 
ters, is  annihilated,  whilst  llieexcito-motory  move- 
ments depending  on  the  spinal  cord  continue. 
In  these  cases  the  actions  of  defecation  take 
place  only  when  the  need  of  expulsion  arises 
without  any  power  of  the  patient  to  induce 
or  restrain  them.  In  injuries  destroying  the 
lower  part  of  the  spinal  cord,  the  faeces  escape  in- 
voluntarily in  varying  quantities  and  at  all  times. 

Serious  troubles  in  defaecation  may  also 
arise  from  excessive  as  well  as  from  weak- 
ened action  of  the  muscles  concerned  in  this 
function.  The  sphincter  may  be  irritable  or 
subject  to  spasm,  and  resist  too  forcibly  the  ex- 
pulsive actions  of  defaecation  {see  Anus,  Diseases 
of) ;  or  the  muscular  fibres  of  the  rectum  may 
lose  their  tone,  be  defective  in  power,  and  inca- 
pable of  properly  extruding  the  faeces.  Patients 
thus  situated  are  often  obliged,  when  at  stool, 
to  use  the  finger  to  dislodge  masses  retained  in 
the  weakened  bowel.  An  atonic  condition  of 
the  rectum  usually  arises  from  over-distension. 
It  may  bo  produced  by  too  free  and  frequent  use 
of  enemata,  the  quantity  injected  being  so  large 
as  to  dilate  the  bowel  and  impair  the  power  of 
its  muscular  coat.  This  atonic  state  of  the 
bowel  is  apt  to  give  rise  to  faecal  accumulations. 
Cases  of  this  kind  are  not  uncommon,  yet  the 
nature  of  the  affection  is  liable  to  be  overlooked. 
The  rectum  may  become  gradually  dilated  and 
blocked  up  by  a  collection  of  hard  dry  faeces, 
which  the  patient  has  not  the  power  to  expel, 
being  unable  from  loss  of  tone  in  the  distended 
bowel  to  overcome  the  resistance  of  the  sphincter 
to  the  passage  of  so  great  a  body.  Some  indu- 
rated lumps  from  the  sacs  of  the  colon,  on 
reaching  the  rectum,  perhaps  coalesce  so  as  to 
form  a  large  mass ;  or  a  quantity  accumulated 
in  the  sigmoid  flexure,  on  descending  into  the 
lower  bowel,  becomes  impacted  there.  In  several 
instances  a  plum-stone  has  been  found  in  the 
centre  of  the  mass.  Such  a  collection  gives  rise 
to  considerable  distress,  producing  constipation, 
a  sensation  of  weight  and  fulness  in  the  rectum, 
tenesmus,  and  ibrcing  pains  which  women  liken 
to  those  of  labour.  In  cases  of  some  duration, 
where  the  hardened  faecos  do  not  quite  obstruct 
the  passage,  they  excite  irritation  and  a  mucous 
discharge,  which,  mixing  with  recent  feculent 
matter  passing  over  the  lump,  causes  the  case 
to  be  mistaken  for  diarrhoea.  Injections  have  no 
effect  in  softening  the  indurated  mass:  they  act 
only  on  the  surface,  and  return  immediately, 
there  being  no  room  for  their  lodgment  in  the 
bowel.  The  practitioner  on  passing  his  finger 
finds  the  rectum  blocked  up  with  a  large  lump, 
which  fpols  almost  as  hard  as  a  stone.  In  such 
cases    the  onlv  mode  of  giving  relief  is  by 
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mechanical  interference.  The  mass  requires  tu 
be  broken  up  and  scooped  out.  After  the  breaking 
up  and  extraction  of  the  larger  portions,  injec- 
tions of  soap  and  water  will  be  sufficient  for  the 
removal  of  the  remainder.  The  persons  most 
subject  to  these  troubles  are  those  enfeebled  by 
age  or  disease,  especially  women.  They  may  also 
occur  in  infants  who  have  been  operated  on  for  im- 
perforate anus,  when  the  artificial  aperture  con- 
tracts or  is  left  too  small  for  the  free  passage  of 
the  laeces.  In  these  cases  the  distension  of  the 
bowel  is  sometimes  excessive,  and  its  expulsive 
functions  are  seriously  impaired  and  weakened. 
See  FiECES  and  Constipation.   T.  B.  Cueling 

DEFERVESCENCE  (de,  down,  and  fer- 
vesco,  I  grow  hot). — The  decline  of  fever,  charac- 
terised by  a  fall  of  temperature  and  of  pulse,  and 
by  other  phenomena.    See  Fevee. 

DEFORMITIES. — See  Maxfobmatioxs. 

DEFORMITIES   OF    THE  CHEST.— 

Under  this  head  are  included  all  deviations  in 
shape  from  the  normal  chest. 

Deviations  from  the  shape  of  the  typical  thorax 
are  appreciable  by  careful  physical  examination. 
Of  the  various  methods  employed  for  this  pur- 
pose, by  far  the  most  valuable  are  inspection  and 
mensuration.  Although  in  some  few  cases  it 
may  be  important  to  determine  the  exact  amount 
of  deformity  by  mensuration,  there  are  very  few 
deviations  in  shape  or  size  of  the  thorax,  the 
degree  of  which  cannot  be  sufficiently  estimated 
for  clinical  purposes  by  the  eye  and  hand, 
without  the  aid  of  any  special  instruments  fo» 
measuring. 

Deformities  of  the  chest  may  be  due  either 
to  abnormity  of  the  parietes;  or  to  disease  of 
internal  structures. 

Descbiption. — Deviations  from  the  form  or 
size  of  the  typical  thorax  may  be  either  general 
or  local;  i.e.  the  abnormity  may  involve  the 
whole  thorax,  or  a  part  only. 

I.  General  Deformities. — 1.  General  Dimi- 
nution.— The  chest  may  be  too  small — that  is, 
diminished  in  all  its  diameters  without  being  in 
other  respects  deformed.  Diminution  of  the 
thorax  simultaneously  and  uniformly  in  its 
antero-posterior  and  lateral  diameters  is  effected 
mechanically  by  an  increase  in  the  obliq-i'ty  of 
the  ribs.  The  smaller  the  chest  (hanng  re- 
gard to  the  height  of  the  person)  the  more 
obliquely  are  the  ribs  arranged,  and  the  more 
acute  the  CAgle  formed  between  each  of  the  true 
ribs  (excepting  the  first)  and  its  cartilage.  The 
intercostal  spaces  of  the  true  ribs  are  widened 
about  the  junction  of  the  ribs  with  their  carti- 
lages, and  at  the  same  time  the  ribs  pcs'eriorly 
are  approximated  more  closely  to  each  other, 
the  closeness  of  the  approximation  being  in  pro- 
portion to  the  diminution  in  the  size  of  tht 
thorax.  The  vertical  diameter  of  the  thorax 
is  lessened  by  an  increase  in  the  height  of  the 
arch  of  the  diaphragm.  The  very  oblique  posi- 
tion of  the  false  ribs,  and  the  height  to  which 
the  diaphragm  rises  into  the  chest,  cause  several 
of  the  false  ribs  to  lie  in  contact  with  the  dia- 
phragm, and  thus  no  portion  of  lung  is  und--r 
these  ribs.  They  are,  practically  speaking,  do 
longer  part  of  the  chest-walls. 

The  costal  angles  are  diminished  in  proportion 
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LC  the  diminution  of  the  size  of  the  thorax,  i.e.  to 
the  obliquity  of  the  ribs.  The  obliquity  of  the 
ribs  also  causes  the  shoulders  and  the  sternal 
ends  of  the  clavicles  to  droop,  and  at  the 
game  time  to  incline  forwards;  the  upper  part  of 
the  scapula  is  carried  by  the  shoulder  forward, 
the  inferior  tilted  backward.  General  and  sym- 
metrical diminution  in  the  size  of  the  thorax  has 
one  and  only  one  cause,  namely,  small  size  of  the 
lungs.  Small  lungs  may  be  congenital,  i.e.  due 
to  original  conformation  ;  or  the  consequence  of 
atrophic  degenerative  changes  incident  to  age. 
In  both  these  cases  the  lungs  are,  in  relation  to 
the  length  of  the  ribs,  disproportionately  small, 
and  as  a  necessary  consequence,  the  relatively 
too  long  ribs  are  arranged  more  obliquely  than 
they  are  in  a  well-formed  chest,  and  the  dia- 
phragm is  pushed  by  the  abdominal  organs 
higher  into  the  thorax.  When  the  small  size  of 
the  lungs  is  due  to  atrophy,  the  supra-clavicular 
fossoe  are  deepened  ajid  the  vertical  diameter  of 
the  chest  proportionately  diminished.  In  ad- 
vanced life  the  congenitally  small  lungs  are 
frequently  reduced  still  further  in  size  by  the 
supervention  of  atrophous  emphysema.  The 
congenitally  small  lungs  and  the  consequently 
small  chest  is  one  of  the  characteristics  of  tuber- 
culosis, i.e.  of  that  congenital  organization  in 
which  tubercle  is  likely  in  subsequent  periods 
of  life  to  occur.  Atrophous  emphysema  is  especi- 
ally common  in  those  who  have  either  manifested 
symptoms  of  tubercle  in  their  youth,  or  belong 
to  tubercular  families.  It  is  the  congenitally 
small  lungs  of  childhood  which  are  prone  to 
become  the  seat  of  tubercle  in  youth,  and  the 
subjects  of  atrophous  emphysema  in  old  age. 

2.  General  Enlargement. — The  thorax  may  be 
too  large,  increased  in  all  its  diameters,  without 
being  otherwise  deformed.  It  is  simply  bigger 
than  it  should  be,  having  regard  to  the  height 
of  the  subject. 

When  the  thorax  is  abnormally  large,  the  ribs, 
instead  of  being  more  obliquely  situated  than 
natural,  as  they  are  in  the  small  thorax,  are 
placed  more  horizontally  than  they  are  in  the 
normal  thorax.  The  angle  formed  between  each 
rib  and  its  cartilage  is  greater  than  in  health; 
while  the  intercostal  spaces,  especially  the  lower, 
are  widened,  and  the  ribs  less  closely  approxi- 
mated, the  arch  of  the  diaphragm  is  lessened 
in  depth,  and  a  considerable  mass  of  lung  lies 
under  the  lower  false  ribs,  between  them  and 
the  diaphragm.  The  chest  is  increased  in  all  its 
diameters.  The  shoulders  are  raised.  The 
costal  angles  are  greater  than  natural. 

Increase  in  the  size  of  the  whole  thorax  has 
but  one  cause,  viz.,  increase  in  the  size  of  the  lungs. 
Increase  in  the  size  of  the  lungs  generally,  and 
pretty  uniformly,  is  the  consequence  of  disease, 
and  of  one  disease  only,  viz..  large-lunged  or  hy- 
pertrophous  emphysema.  When  the  increase  in 
size  of  the  thorax  attending  large-lunged  or  hy- 
pertrophous  emphysema  is  moderate  in  degree, 
the  increase  in  its  size  is  effected  by  the  altered 
position  of  the  ribs  ;  but  when  the  lung-disease 
is  extreme,  then  a  certain  amount  of  the  enlarge- 
ment is  caused  by  pressure  on  the  inside  of  the 
shest  during  the  violent  expiratory  efforts  of 
severe  cough. 

3.  Irregular  General  Deformities. — In  the  de- 
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formities  above  described  the  antero-posterioi 
and  the  lateral  diameters  retain  more  or  less  per- 
fectly their  normal  proportion — both  are  in- 
creased or  both  are  diminished;  in  the  former 
case  the  chest  is  on  the  whole  more  barrel-shaped 
than  natural,  but  the  deviation  from  the  normal 
form  is  not  considerable.  If,  however,  the  chest- 
walls  are  from  any  cause  unduly  soft  or  unduly 
rigid,  then  the  actually  or  relatively  soft  portions 
will  recede  during  each  inspiratory  act,  and  local 
deformity  of  the  chest  follows.  The  diameter  of 
the  chest  at  the  part  where  the  absolutely  or 
relatively  soft  portion  of  the  parietes  is  placed 
will  be  diminished.  The  special  deformities  of 
the  chest  which  result  are  due,  therefore,  prima- 
rily to  the  state  of  the  parietes,  and  are  not,  as 
those  previously  described,  secondary  to  con- 
ditions of  the  lungs  themselves. 

a.  Diminution  in  the  antero-posterior  diameter 
of  the  thorax. — The  antero-posterior  diameter  of 
the  thorax  is  frequently  loss  than  that  of  the 
normal  thorax,  the  lateral  diameter  being  pro- 
portionately increased.  The  chest  has  an  oval 
form — it  is  flattened  from  before  backwards. 

The  thorax  flattened  from  before  backwards  is 
usually  associated  with  small  lungs,  but  the 
mechanical  cause  of  the  flattened  form  is  the 
want  of  full  resisting  power  in  the  ribs  and 
considerable  strength  in  the  cartilages.  These 
conditions  of  thorax  are  common  in  the  subjects 
of  tuberculosis. 

The  flattening  of  the  thorax  is  increased  by  all 
impediments  to  the  free  passage  of  air  through 
the  air-tubes.  In  some  children  suffering  from 
even  slight  bronchial  catarrh,  the  flattening  of 
the  chest  is  seen  to  be  increased  at  each  inspira- 
tion ;  and  if  the  impediment  to  the  entrance  of 
the  air  to  the  pulmonary  tissue  be  constant  or 
extreme,  not  only  is  the  flattening  increased 
at  each  inspiration,  but  the  sternum  is  also 
depressed,  especially  at  its  lower  half  below 
the  level  of  the  dostal  cartilages,  and  thus  the 
antero-posterior  diameter  of  the  thorax  is  still 
further  diminished  in  the  median  line. 

b.  Increase  in  the  antero-posterior  diameter  of 
the  thorax. — In  rickets  the  cartilages  of  the  ribs 
are  very  firm,  whilstthe  ribs  themselves  are  softer 
than  natural,  and  especially  so  near  to  their 
enlarged  growing  ends — the  softest  part  of  the 
ribs ;  that  is  to  say,  just  outside  the  nodule 
formed  at  the  spot  where  cartilage  is  in  the 
process  of  growing  into  bone.  The  consequence 
of  the  extreme  softness  of  the  ribs  at  this  part 
is  that  at  each  inspiration  the  weight  of  the 
atmosphere  presses  inward  the  softest  part  of 
the  ribs,  while  the  sternum  is  borne  forward  by 
the  firm  cartilages.  The  result  is  great  increase 
in  the  antero-posterior  diameter  of  the  thorax, 
and  diminution  of  the  lateral  diameter  at  the 
part  corresponding  to  the  softest  part  of  the 
ribs.  The  depression  of  the  softest  part  of  each 
rib  is  increased  by  the  want  of  resilience  of  the 
softened  structures. 

A  groove  is  thus  formed  in  the  thoracic 
walls  just  posterior  to  the  rickety  nodules ;  and 
this  groove  being  deepened  at  each  inspiration, 
the  part  of  the.  lung  adjacent  is  compressed  in 
place  of  being  expanded  during  the  inspiratory 
act.  At  the  same  time,  in  consequence  of  the 
eartiliiges  and  sternum  being  thrust  forward  at 
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each  inspiration,  air  enters  with  undue  force 
into  the  lung-tissue  subjacent  to  these  parts. 
The  consequence  of  the  excessive  expansion  of 
the  anterior  part  of  the  lung  is  vesicular  emphy- 
sema, and  the  recession  during  inspiration  of  the 
softoned  and  imperfectly  rosilient  and  therefore 
deeply  grooved  part  of  the  chest-wall  leads  to  col- 
lapse of  the  subjacoiit  pulmonary  tissue  ;  and,  as 
the  effect  of  these  two  conditions,  the  lungs,  when 
the  chest  is  opened,  present  a  vertical  groove 
corresponding  to  the  groove  in  the  chest^walls. 
The  antero-posterior  diameter  of  the  thorax  ill 
rickets  is  still  further  increased  by  the  curvation 
of  the  spine.  The  muscles  are  weak,  the  child  is 
unable  to  sit  upright,  that  is  to  say  it  is  unable, 
in  consequence  of  the  weakness  of  its  muscles, 
to  support  the  weight  of  the  upper  part  of  its 
body,  the  bones  of  the  spine  are,  in  common 
with  the  other  bones  of  the  body,  softened,  and 
the  result  of  the  weakness  of  the  muscles  and 
the  softness  of  the  vertebras  is  the  dorsal 
bow. 

When  deformity  of  the  chest  is  the  result  of 
-ndue  softness  of  the  chest-walls,  the  position  of 
the  solid  organs  subjacent  to  the  parietes  is  fre- 
quently perceptible  to  the  eye.  The  liver  supports 
the  lower  ribs  on  the  right  side,  the  heart  supports 
the  ribs  and  cartilages  over  it  on  the  left  side,  and 
thus  these  organs  cause  local  prominence  of  the 
chest-walls  without  being  themselves  in  any  way 
abnormal. 

In  the  so-called  pigeon-breast,  the  antero- 
posterior diameter  of  the  thorax  is  increased 
in  the  middle  line,  the  lungs  are  small,  the 
ribs  and  cartilages  are  firm,  the  ribs  are  placed 
obliquely  and  the  chest- walls  are  flattened  later- 
ally, and  the  sternum  as  a  consequence  is  thrust 
forwards  ;  thus  the  chest  in  the  pigeon-breasted 
has  a  triangular  form,  the  apex  of  the  triangle 
being  the  sternum.  Impediment  to  the  free 
entrance  of  air  into  the  lower  lobes  of  the  lungs 
will  favour  the  production  of  and  increase  the  de- 
formity. The  chest  s  of  children  who  suffer  from 
repeated  attacks  of  bronchitis,  but  are  otherwise 
healthy,  are  commonly  the  subjects  of  this  de- 
formity, while  there  is  increased  expansion  and 
subsequent  enlargement  of  the  upper  part  of  the 
chest,  the  lungs  being  more  or  less  collapsed 
below  and  emphysematous  above. 

c.  Transverse  anterior  constriction  of  the  lower 
part  of  the  thorax  is  the  consequence  of  small 
size  of  the  lung,  or  of  imperfect  inspiratory  ex- 
pansion, permanent  or  frequently  recurring  in 
youth.  In  these  cases  the  lower  ribs  are  little 
used  in  respiration,  while  below  they  are  borne 
outwards  or  supported  by  the  liver,  stomach,  and 
spleen,  and  thus  an  imperfectly  formed  trans- 
verse depression  is  produced  in  the  front  of  the 
chest  on  a  level  with  the  base  of  the  ensiform 
cartilage. 

The  deviations  from  the  type  of  the  normal 
thorax  hitherto  described  are  bilateral,  and  more 
or  less  symmetrical. 

II. — Local, unsymmetrical,  and  unilateral 
deformities. — 1.  Fulness  of  the  supraclavicular 
region. — The  supraclavicular  region,  correspond- 
ing to  the  portion  of  the  thoracic  cavity  above 
the  clavicle,  may  be  fuller  than  natural.  The 
causes  of  this  local  bulging  are — a.  Develop- 
ment of  adipose  and  cellular  tissue,    b  Dis- 


tension of  the  deep-seated  veins,  c.  Large-lutg 
emphysema,  in  which  disease  there  is  occa- 
sionally distension  of  that  part  of  the  cavity 
of  the  .norax  which  lies  above  the  level  of  the 
clavicle ;  the  distension  is  due  to  pressure  od 
the  inside  of  this  part  of  the  thoracic  cavity ; 
air  being  forced  violently  into  this  part  of  the 
lung  during  the  powerful  expiratory  effort  of 
cough. 

2.  Depression  of  one  supraclavicular  fossa  is 
'.•aosed  by  any  pathological  condition  of  the  apex 
of  the  lung  which  produces  diminution  of  itB 
bulk,  e.g.  atrophous  emphysema,  or  chronic  con- 
solidation of  the  apex. 

3.  Elevation  of  one  shoulder. — Occupation  is  a 
common  cause  of  elevation  of  one  shoulder ;  thus 
in  clerks,  who  sit  much  at  the  desk,  the  left 
shoulder  is  permanently  a  little  higher  than  the 
right,  and  the  upper  portion  of  the  spine  is 
slightly  curved,  the  convexity  being  to  the  left; 
so  in  those  who  carry  heavy  weights  on  one  arm, 
the  opposite  shoulder  is  elevated  and  the  spine 
curved.  Whatever  necessitates  an  increase  in 
the  capacity  of  one  side  of  the  thorax  causes 
elevation  of  the  shoulder  on  the  same  side  :  thus, 
considerable  dilatation  of  the  heart,  fluid  in  the 
pericardium,  fluid  in  the  pleura,  aneurism  of  the 
arch  of  the  aorta  or  of  the  innominate,  all  lead 
to  elevation  of  the  shoulder.  The  shoulder  is 
depressed  and  carried  forward  when,  from  any 
cause,  the  whole  or  upper  part  of  one  side  of  the 
chest  is  diminished  in  size,  e.g.  when  the  apex 
of  the  lung  is  the  seat  of  chronic  pneumonia  or 
chronic  phthisis. 

4.  Uniform  dilatation  of  one  side  of  the  thorax 
is  due,  with  one  exception,  to  fluid  or  air  in  the 
pleura;  the  exception  is  those  rare  cases  of 
encephaloid  cancer  of  the  lung,  in  which  the 
formation  of  cancer  is  uniformly  diffused  through 
the  lung-tissue,  and  in  amount  so  great  that  the 
lung  '  infiltrated'  with  cancer  very  decidedly  ex- 
ceeds in  bulk  the  healthy  lung  inflated  with  air 
by  inspiration. 

In  uniform  dilatation  of  one  side  of  the  thorax, 
the  shoulder  is  raised,  the  ribs  are  placed  more 
horizontally  than  on  the  healthy  side,  the  int«c 
costal  spaces  are  widened,  and  the  spine  slightly 
curved.  When  the  enlargement  is  moderate  in 
amount,  the  increase  in  capacity  is  effected  by 
the  altered  position  of  the  ribs ;  but  when  the 
increase  in  size  is  very  considerable,  then  it  is 
due  in  part  to  the  pressure  exercised  by  the  air, 
fluid,  or  cancer-loaded  lung  on  the  inner  side  of 
the  chest- wall. 

5.  Uniform  contraction  of  one  side  of  the  tho- 
rax is  the  consequence  of  any  pathological  con- 
dition which  leads  to  general  and  uniform  reduc- 
tion in  the  size  of  the  lung,  e.g.  cirrhosis  of  the 
lung,  infiltrated  cancer  of  tie  lung,  chronic  tuber- 
cular disease  cf  the  lung,  chronic  pneumonia, 
or  the  change  in  the  texture  of  the  lung  which 
follows  long-continued  compression  by  fluid  in 
the  pleura.  When  the  whole  of  one  side  of  the 
thorax  is  reduced  in  size,  the  shoulder  on  that 
side  is  depressed,  the  ribs  are  placed  more 
obliquely  and  are  more  closely  approximated  than 
on  the  opposite  side,  the  intercostal  spaces  are 
narrowed,  and  the  spine  is  curved,  often  consider- 
ably, the  concavity  of  the  curve  being  towards 
the  contracted  side. 
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6.  Lateral  curvature  of  the  spine,  instead  of 
being  the  consequence,  may  be  the  cause  of  defor- 
mity3 of  the  thorax:  the  ribs  are  then  approxi- 
mated on  the  side  and  at  the  part  where  the 
concavity  of  the  curvature  is  placed,  while  they 
are  separated  and  the  shoulder  raised  on  the 
side  of  the  convexity. 

7.  In  angular  curvature  of  the  spine  the  defor- 
mity of  the  thorax  varies  with  the  seat  and  the 
extent  of  the  vertebral  disease ;  but,  speaking 
generally,  it  may  be  said  that  in  angular  curva- 
ture of  the  spine  the  antero-posterior  diameter 
of  the  thorax  is  increased  in  proportion  to  the 
amount  of  destruction  of  the  bodies  of  the  ver- 
tebrae, and  that  the  ribs  are  in  a  corresponding 
degree  approximated. 

8.  Extreme  depression  of  the  lower  part  of  the 
sternum  is  the  consequence  of  softness  of  the 
cartilages  of  the  ribs  and  impediment  to  the 
free  passage  of  the  air  to  the  pulmonary  tissue. 
This  deformity  is  never  congenital,  although 
the  subjects  of  it  often  affirm  it  to  be  so;  it 
may,  however,  commence  to  be  formed  directly 
after  birth  if  there  be  a  congenital  impediment 
to  the  entrance  of  air  into  the  lungs,  e.g.  atelec- 
tasis. 

This  deformity  may  be  the  result  of  direct 
pressure.  In  certain  occupations  pressure  has 
to  be  exerted  on  the  lower  part  of  the  ster- 
num— thus,  some  shoemakers  use  a  wooden  in- 
strument which  has  to  be  kept  in  its  place  by 
pressure  against  the  lower  part  of  the  sternum. 
For  direct  pressure  to  produce  this  deformity  it 
must  have  been  applied  in  early  youth,  while  the 
parts  are  still  flexible,  and  have  been  exerted 
frequently  over  a  long  period  of  time. 

9.  Congenital  deformities  of  the  thorax  are 
few  in  number  and  are  due  to  arrest  of  develop- 
ment— for  example,  cleft  sternum,  and  defective 
formation  of  one  or  more  ribs  or  cartilages. 

10.  Unsymmetrical  diminution  insize  of  a  part 
of  the  thorax  is  produced  by  any  pathological 
change  which  reduces  the  size  of  the  subjacent 
part  of  the  lung.  All  chronic  inflammatory  or 
congestive  conditions  of  the  apex  of  the  lung, 
whether  primary  or  the  consequence  or  the  con- 
comitant of  the  formation  of  tubercle,  are  at- 
tended by  diminution  of  the  bulk  of  the  part  of 
the  lung  which  is  the  seat  of  the  lesion.  Con- 
siderable loss  of  pulmonary  tissue  is  usually 
accompanied  by  falling  inwards  of  the  chest- wall 
over  the  cavity.1  The  formation  of  a  cavity  is 
almost  invariably  attended  by  chronic  inflam- 
matory condensation,  and  this  increases  the  local 
depression  of  the  chest-wall.  In  chronic  thicken- 
ing of  the  pleura,  the  chest-wall  at  the  part  is, 
by  the  contraction  of  the  fibrin,  drawn  inwards, 
and  the  lung  subjacent  to  the  thickened  pleura 
being  condensed,  the  chest-wall  is  also  forced 
in  during  inspiration  by  atmospheric  pressure. 
Hence,  after  pleurisy  limited  in  extent  it  is 
common  to  find  permanent  flattening  of  the 
thoracic  parietes  at  the  base  of  the  chest  on 
the  side  affected. 

In  cancerous  infiltration  of  the  lung,  limited 
in  extent,  the  lung-tissue  is  sometimes  so  much 
condensed  that  the  bulk  of  the  cancer  and  lung 
are  less  than  that  of  the  healthy  lung,  and  the 

1  It  Is  said  that  a  very  large  air-containing  cavity  may 
give  rise  to  local  bulglDg. 
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chest-walls  as  a  consequence  are  flattened  over 
the  seat  of  disease. 

11.  Unsymmetrical  localised  bulging.  If  the 
ribs  are,  in  relation  to  the  size  of  the  lungs, 
disproportionately  long,  and  their  cartilages 
soft,  then  one  or  more  of  the  cartilages  may 
be  knuckled  forwards ;  the  cartilage,  being 
compressed  between  the  end  of  the  rib  and  the 
sternum,  bends  in  an  angle  outwards.  Although 
the  prominence  is  trifling,  it  often  causes  anxiety 
to  parents  and  its  subject.  Local  deformity  of 
this  kind  is  occasionally  the  result  of  repeated 
lateral  compression  of  the  chest-wall  in  the  ath- 
letic sports  of  young  boys,  e.g.  cricket. 

All  the  diseases  of  the  chest  which  are  accom- 
panied by  general  enlargement  of  both  or  one 
side  of  the  chest,  when  localised,  are  attended 
by  local  bulging ;  thus  a  common  cause  of 
abnormal  fulness  of  the  lower  part  of  the  left 
side  of  the  thorax,  posteriorly,  is  emphysema  of 
the  corresponding  part  of  the  lung ;  a  moderate 
amount  of  fluid  in  the  pleura  is  attended  by  ful- 
ness of  the  lower  part  of  the  chest  on  the  same 
side.  In  both  these  cases  the  ribs  are  raised 
into  an  abnormally  horizontal  position ;  the  chest- 
walls  are  not  pushed  outwards,  but  the  ribs  are 
raised,  and  the  intercostal  spaces  are  to  that 
extent  widened.  The  ribs  are  put  into  the  posi- 
tion which  gives  the  greatest  capacity  to  the 
thoracic  cavities  containing  the  fluid  or  the 
enlarged  lung.  Local  bulging  may  be  produced 
by  aneurism  of  the  arch  of  the  aorta  or  of  the 
innominate  artery;  by  growths,  malignant  or 
other,  within  the  chest;  by  chronic  pleurisy 
with  effusion  circumscribed  by  dense  false  mem- 
brane ;  by  hydatids  ;  or  by  abscess  ;  and  in  all 
these  cases  the  prominence  is  due  to  direct 
pressure  on  the  inner  side  of  the  chest-wall, 
and  to  changes  in  the  chest-wall  itself. 

Hypertrophy  and  dilatation  of  the  heart,  and 
fluid  in  the  pericardium  are  attended  by  fulness- 
of  the  prsecordial  region.  The  bulging  from 
these  diseases  is  much  greater  in  the  child  than 
in  the  adult.  In  these  cases  a  little  of  the  ful 
ness  is  produced  by  a  more  horizontal  arrange- 
ment of  the  ribs ;  but  when  the  prominence  of  the 
prsecordial  region  is  at  all  considerable,  it  is  the 
result  of  the  pressure  exercised  by  the  fluid  or 
by  the  large  and  powerfully  acting  heart  on  the 
inner  surface  of  the  corresponding  part  of  the 
chest-wall. 

At  the  part  corresponding  to  the  junction  01 
the  first  and  second  bones  of  the  sternum,  oppo- 
site the  cartilage  of  the  second  rib,  the  sternum 
projects  forward.  This  prominence  is  called  the 
angle  of  Ludovicus.  Any  impediment  to  the 
free  entrance  of  air  into  the  lungs  may  cause 
depression  of  the  lower  part  of  the  sternum ;  if 
the  ossification  of  the  sternum  is  not  complete 
at  the  junction  of  the  first  and  second  bones, 
undue  prominence  of  this  part  is  the  result. 
Subsequently  a  formation  of  bone  takes  place  at 
this  spot,  and  increases  the  prominence. 

Wiixiam  Jennhr. 

DEGENERATION  {degener,  unlike  one's 
race ;  out  of  kind). 

Definition. — The  word  '  degeneration,'  mean- 
ing etymologically  change  or  deterioration  of 
kind,  is  used  in  pathology  for  any  pro<v>s8  by 
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which  a  tissue  or  substance  becomes  replaced 
by  some  other,  regarded  as  less  highly  organised, 
less  complex  in  composition,  of  inferior  physio- 
logical rank,  or  less  suited  for  the  performance 
of  its  original  functions.  While  some  change 
for  the  worse  is  thus  the  essence  of  degenera- 
tion, it  is  of  secondary  importance  by  what  steps 
this  change  is  effected.  It  may  bo  by  direct 
ihemical  metamorphosis,  as  of  albuminous  into 
fatty  material ;  by  infiltration  of  the  tissues 
with  some  new  material,  as  in  albuminoid  de- 
generation ;  or  even  by  substitution  of  a  newly- 
t'ormed  tissue,  inferior  to  the  original  in  organi- 
sation or  in  functional  efficiency,  as  in  what  is 
called  fibroid  degeneration.  Degeneration  is 
very  closely  connected  with  atrophy,  since  on 
the  one  hand  it  is  often  caused  by  imperfect 
nourishment,  and  on  the  other  hand  may  be  a 
stage  in  progressive  wasting ;  so  that  it  may  be 
difficult  to  draw  the  line  between  the  two. 

Summary. — The  following  kinds  of  degenera- 
tion may  be  recognised: — Albuminoid,  Fatty, 
Mucoid  or  Colloid,  Parenchymatous,  Calcareous, 
Pigmentary,  and  Fibroid,  with  possibly  one  or 
two  minor  varieties  of  less  moment.  The  two 
first  -  mentioned  are  described  elsewhere  (see 
Albuminoid  Disease,  and  Fatty  Degeneration). 

1.  Mucoid  or  Colloid  degeneration  is  in 
one  sense  a  physiological  process,  since  it  is 
probably  by  a  partial  transformation  of  the  pro- 
;oplasm  of  epithelial  cells  into  nucin  that  the 
secretion  of  mucus  is  effected. 

Mucoid  and  colloid  degeneration  are  sometimes 
distinguished.  We  are  unable  to  recognise  any 
difference  except  in  situation,  and  this  distinc- 
tion is  better  expressed  in  other  words.  The 
process  consists  in  the  transformation  of  por- 
tions, usually  albuminous,  of  the  tissues  into  a 
semi-transparent  homogeneous  material,  varying 
in  consistency  from  fluid  to  a  gelatinous  solid, 
and  consisting  of  altered  albuminates  with  vari- 
able proportions  of  mucin,  a  substance  allied  to 
albumin,  but  differing  in  its  entire  insolubility 
in  acetic  acid,  and  solubility  in  alkalies.  All 
masses  of  gelatinous  appearance  have  not  this 
composition,  since  the  colloid  material  which 
fills  some  ovarian  cysts,  that  of  renal  cysts, 
and  probably  that  found  in  some  other  cases, 
is  said  to  contain  no  mucin.  The  thyroid 
gland  when  enlarged  and  cystic,  as  in  one 
form  of  bronchocele,  is  a  striking  instance 
of  colloid  degeneration.  The  enlarged  cystic 
vesicles  become  filled  with  colloid  material, 
which  plainly  results  from  a  transformation  of 
the  epithelial  elements,  and  possibly  also  of 
some  albuminous  exudation  in  the  original 
resides.  Small  masses  of  colloid  material  first 
appear  in  the  cells,  which  become  confluent  into 
homogeneous  masses.  In  colloid  cancer  a  simi- 
1  ar  process  appears  to  take  place,  but  is  rather 
synchronous  wi  th,  than  subsequent  to,  the  growth 
of  the  tumour.  The  alveolar  spaces  which  in 
other  forms  of  cancer  are  filled  with  cells,  here 
contain  colloid  material  resulting  from  the 
metamorphosis  of  cells,  and  every  transitional 
itage,  from  the  epithelioid  cancer-cell  to  a 
homogeneous  translucent  mass,  may  often  be 
met  with.  The  stroma  is  unaffected,  and  re- 
mains fibrous.  The  gelatinous  material  of 
colloid  cancer  is  stated  to  contain  more  mucin 


I  than  that  of  the  enlarged  thyroid.  It  is  instruc- 
tive to  notice  that  this  form  of  cancer  usually 
occurs  or  commences  in  parts  where  epithelium 
is  present,  which  undergoes  the  mucous  trans- 
formation and  secreteB  mucus,  as  in  the  sto- 
mach and  intestines.  When  colloid  or  mucoid 
transformation  affects  tissues  of  the  connective 
tissue  group,  it  is  the  intercellular  substance 
which  appears  to  be  chiefly  affected.  This 
change  is  seen  in  the  /Micoid  softening  of  car- 
tilage which  sometimes  occurs  in  old  age,  where 
the  chondrin  undergoes  chemical  change,  and  the 
intercellular  substance  softens  into  a  diffluent  or 
liquid  substance  containing  mucin.  The  so-called 
mucous  tissue  which  forms  the  umbilical  cord, 
and  the  vitreous  body  of  the  eye,  as  well  as 
certain  foetal  structures,  consists  essentially  of  a 
reticulated  connective  tissue  with  mucous  inter- 
cellular substance,  and  the  same  tissue  forms  the 
new  growth  called  myxoma,  which  may  therefore 
be  regarded  as  formed  by  mucous  transformation 
of  connective  tissue.  Its  cells  are  quite  unaffected 
by  this  change,  being  either  fixed  stellate  connec- 
tive tissue  cells,  or  migratory  lymphoid  corpus- 
cles. This  view  explains  how  portions  of  other 
tumours,  as  sarcoma,  enchondroma,  and  lipoma, 
are  often  found  to  have  undergone  myxomatous 
degeneration.  All  these  mucoid  or  colloid  sub- 
stances contain  mucin  with  albuminates. 

2.  Parenchymatous  or  Granular  degene- 
ration, also  called  cloudy  swelling,  is  a  peculiar 
change  met  with  in  some  epithelial  struc- 
tures, especially  liver-  and  kidney-cells,  and 
muscular  tissue,  occurring  only  in  the  course 
of  some  infective  febrile  diseases,  especially 
typhus,  enteric  fever,  scarlatina,  diphtheria, 
pyaemia,  etc.  The  histological  elements  are 
found  after  death  to  have  lost  their  transpa- 
rency, and  to  be  filled  with  minute  granules,  so 
that  the  general  appearance  is  not  unlike  that  of 
fatty  degeneration.  The  naked-eye  appearance 
of  the  organs  is  also  not  dissimilar;  they  are 
pale,  dull,  and  opaque-looking.  This  change  has 
been  thought  to  be  the  precursor  of  fatty  change: 
but  whether  this  be  so  or  not,  it  is  at  once  dis- 
tinguished by  the  solubility  of  the  granules  in 
acetic  acid,  and  their  insolubility  in  ether.  The 
cause  of  this  degeneration  has  been  asserted  to 
be  simply  high  temperature;  still  it  is  not  found 
in  all  febrile  diseases.  It  has  also  been  regarded 
as  a  post-mortem  change,  which  is  possible,  but 
still  this  implies  some  abnormality  in  the  tissues 
during  life. 

Another  change  also  occurring  in  febrile  dis- 
eases is  waxy  or  vitreous  degeneration  of  the 
voluntary  muscles.  They  are  found  after  death 
with  little  or  no  striation,  and  the  myosin  ir- 
regularly coagulated  in  lumps.  That  this  is  a 
change  occurring  after  death  there  can  be  no 
doubt;  while  it  is  equally  clear  that  this  ab- 
normal coagulation  shows  somi  abnormality  of 
composition  to  have  existed  during  life. 

3.  Calcareous  degeneration  consists  in  the 
deposition  of  calcareous  particles  in  the  elements 
of  a  tissue,  or  in  some  inflammatory  products  pre- 
viously formed.  It  is  more  appropriately  called 
calcareous  infiltration  or  deposit.  When  the 
normal  tissues  are  thus  infiltrated,  there  is  not 
of  necessity  any  other  alteration  in  the  tissues 
themselves,  though  the  process  generally  indi- 
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vatea  retardation  of  the  circulation  or  arrest  of 
tissue-metamorphosis.  In  the  case  of  inflam- 
matory products,  new-growths,  and  parasites, 
as  well  as  in  other  cases,  the  calcareous  deposit 
follows  on  partial  necrosis  or  local  death.  It  is, 
therefore,  if  not  a  degeneration,  the  consequence 
or  accompaniment  jf  degeneration.  See  Deposits, 
Calcareous. 

4.  Pigmentary  degeneration  is  a  name  which 
has  been  given  to  the  changes  produced  in  a 
tissue  or  organ  by  the  deposition  or  formation 
of  pigment.  It  is  very  doubtful  whether  this 
should  always  be  described  as  a  degeneration, 
since  this  change  does  not  necessarily  diminish 
the  vital  activity  of  the  part,  lower  its  physio- 
logical rank,  or  involve  a  simpler  chemical  or 
anatomical  composition.  Pigmented  tumours 
do  not  show  less  vitality  than  others,  nor  is 
excessive  pigmentation  of  the  skin  or  any 
organ  where  pigment  normally  occurs,  neces- 
sarily an  accompaniment  of  degeneration.  On 
„he  other  hand,  the  pigmentation  of  the  spleen 
and  liver  from  intermittent  fever,  and  that 
which  is  the  consequence  of  chronic  venous  con- 
gestion, are  often  the  accompaniment  of  fibroid 
induration,  and  thus  form  part  of  a  degenerative 
process.  Pigmentation  in  general  must  not, 
therefore,  be  identified  with  pigmentary  de- 
generation. 

5.  Fibroid  degeneration  is  the  name  given  to 
a  process  in  which  the  original  tissue  becomes 
replaced  by  a  form  of  connective  tissue.  It  is 
also  called  fibroid  substitution  or  fibroid  change. 
In  the  early  stages  of  this  process  we  find  the 
tissues  penetrated  with  numerous  cells  of  the 
lymphoid  type,  which  become  slowly  organised 
into  connective  tissue — at  first  of  the  cytoge- 
nous  form,  and  rarely  very  vascular.  The  in- 
filtrated lymphoid  cells  are  probably  chiefly 
derived  from  the  blood-vessels ;  but  some  may 
be,  as  theory  teaches,  the  descendants  of  tissue- 
cells.  The  process  is  essentially  chronic  inter- 
stitial inflammation  {see  Inflammation).  Since 
the  final  result  of  the  process  is  that  tissue  of 
less  physiological  value  is  substituted  for  the 
original,  the  process  may  be  described  in  general 
terms  as  a  degeneration,  though  it  is  not  an 
actual  metamorphosis  of  tissue.  It  finally  leads 
to  induration,  contraction,  and  partial  atrophy. 

J.  F.  Payne. 

DEGLUTITION",  Disorders  of.— Before 
describing  the  disorders  of  deglutition  or  swal- 
lowing, it  is  necessary  to  state  briefly  in  what 
this  physiological  act  consists.  »nd  how  the 
process  is  performed. 

Physiology  of  Deglutition.  —  The  act  of 
deglutition  is  commonly  divided  into  three 
stages.  The  first  is  a  voluntary  effort,  accom- 
plished by  means  of  the  tongue  and  the  muscles 
of  the  cheeks  and  mouth,  as  far  back  as  the  ante- 
rior arch  of  the  fauces.  The  second  stage  is  an 
involuntary  act,  though  certain  voluntary  muscles 
are  engaged  in  effecting  it ;  and  it  is  accomplished 
by  the  action  of  those  muscles  whose  duty  it  is  to 
retract  the  tongue,  to  raise  the  larynx  and  close 
the  glottis,  to  lift  the  soft  palate,  to  contract 
the  fauces  and  bring  the  tonsils  in  contact 
with  the  bolus  of  food,  to  close  the  posterior 
oares,  and  to  raise  and  contract  tho  pharynx. 


Then  the  food  passes  into  the  oesophagus  or 
gullet,  when  the  third  stage  is  entered  upon ; 
and  as  the  morsel  passes  into  this  tube,  a  pro- 
gressive undulatory  or  peristaltic  movement 
of  the  gullet  is  produced,  by  which  the  bolus 
is  propelled  into  the  stomach. 

Definition. — Any  condition  which  interferes 
with  the  perfect  integrity  of  this  physiological 
process  constitutes  a  disorder  of  deglutition. 
The  general  term  which  is  commonly  applied 
to  this  condition  is  Dysphagia  or  Deglutitio  Im- 
pedita,  as  it  is  sometimes  termed.  But,  in  actual 
fact,  such  conditions  will  be  found  t<-  be  dependent 
for  the  most  part  on  some  other  morbid  state  of 
the  structures  immediately  concerned  in  the  act  of 
swallowing,  or  of  those  in  close  proximity  to  them. 
Yet,  although  dysphagia  must,  as  a  rule,  be  re- 
garded merely  as  a  symptom  of  some  more  or  less 
serious  disorder,  still  it  may  be  convenient  and 
useful  to  examine  the  subject  somewhat  more  in 
detail  than  can  be  done  in  the  consideration  of 
those  affections  in  which  it  frequently  plays  sc 
prominent  a  part. 

^Etiology. — All  affections  of  the  throat 
modify  in  some  way  the  power  of  swallowing, 
and  render  the  act  of  deglutition  painful  and 
difficult.  Thus: — 1.  We  meet  with  it  as  one  oi 
the  symptoms  in  acute  catarrh  of  the  pharynx,  in 
tonsillitis,  and  in  ulceration  of  the  throat,  which 
disturbances  are  dependent  upon  some  alteration 
in  the  mucous  membrane,  the  submucous  cellu- 
lar tissue,  or  the  muscular  tissue.  2.  Similarly, 
diseases  of  the  larynx  may  give  rise  to  disorders 
of  deglutition;  such  as  laryngitis,  inflammation 
of  the  perichondrium  of  the  cartilages,  and 
laryngeal  polypi.  3.  Specific  diseases,  for  ex- 
ample, phthisis,  syphilis,  cancer,  scarlatina, 
measles,  and  croup,  are  another  fertile  cause  of 
difficulty  of  swallowing,  owing  to  their  affecting 
the  throat  in  various  ways.  4.  So  also  are  ner- 
vous affections,  for  instance,  post-diphtheritic 
paralysis,  hysterical  affections,  general  paralysis 
of  the  insane,  progressive  muscular  atrophy,  and 
glosso-laryngeal  paralysis.  5.  Affections  of  the 
salivary  glands,  such  as  parotitis,  may  inter- 
fere with  deglutition.  6.  (Esophageal  disorders, 
whether  functional,  or  causing  organic  obstruc- 
tion, are  important  causes  of  dysphagia.  7. 
Difficulty  of  deglutition  may  result  from  pressure 
upon  some  part  of  the  passage,  as  by  an  aneu- 
rism of  the  thoracic  aorta,  a  solid  tumour, 
whether  malignant  or  benign,  or  a  retro-pharyn- 
geal  abscess.  All  these  causes,  though  indiffer- 
ent degree,  offer  some  impediment  to  the  act  of 
deglutition. 

Symptoms. — Although  difficulty  in  the  act  of 
swallowing  is  the  essential  symptom  in  many 
and  various  affections,  yet  this  differs  greatly  in 
degree,  as  well  as  in  the  attendant  phenomena, 
according  to  the  pathological  condition  of  the 
parts  involved.  Thus,  when  irritation  of  any 
kind  is  met  with  in  any  part  of  the  track  through 
which  the  bolus  of  food  has  to  pass,  then  the  act 
of  deglutition  is  attended  meroly  with  more  or 
lass  pain,  which  in  such  cases  constitutes  the 
sole  difficulty  in  the  process.  When,  however, 
the  calibre  of  this  portion  of  the  alimentary 
canal  is  reduced  by  disease  affecting  its  own 
structure,  or  when  it  is  encroached  upon  br 
morbid  growths  or  other  disease  in  its  immediate 
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vicinity,  a  .nechanical  impediment  is  sot  up, 
which  necessitates  a  certain  amount  of  voluntary 
effort  to  accomplish  the  act.  This  supplementary 
aid  is  usually  sufficient  to  propel  the  bolus  on- 
wards, and  deglutition,  though  slower  than  in 
health,  and  usually  attended  with  pain,  may 
be  successfully  performed.  It  occasionally  hap- 
pens, however,  that  the  obstruction  is  so  great 
as  to  prevent  the  passage  of  at  least  the  larger 
portion  cf  the  food  downwards,  and  regurgita- 
tion takes  place  through  the  mouth  or  nostrils. 

A  similar  result  is  brought  about  when  para- 
lysis affects  any  portion  of  the  muscular  struc- 
tures concerned  in  the  act  of  swallowing,  but 
obviously  in  a  different  manner.  For  example, 
in  post-diphtheritic  paralysis,  in  consequence  of 
the  implication  of  the  soft  palate  and  neighbour- 
ing structures  in  this  loss  of  power,  the  food, 
instead  of  passing  into  the  gullet,  returns  through 
the  posterior  nares. 

The  dysphagia  occasionally  observed  in  hys- 
terical persons,  and  which  appears  to  partake  of 
the  nature  of  spasm,  differs  essentially  from  those 
forms  already  described,  in  the  fact  that  it  is 
not  a  constant  phenomenon. 

In  addition  to  those  varieties  of  dysphagia 
dependent  upon  morbid  conditions  of  the  appara- 
tus concerned  in  the  act  of  swallowing,  another 
kind  may  also  be  induced  by  the  nature  and 
form  of  the  articles  partaken  of.  Thus,  irritant, 
corrosive,  and  very  hot  substances  may  readily 
give  rise  to  difficulty  in  swallowing.  In  like 
manner  dysphagia  of  an  urgent  character  is  often 
caused  by  the  impaction  of  a  large  bolus  of  un- 
masticated  food  in  the  oesophagus. 

Treatment. — This  will  manifestly  depend  upon 
the  recognition  of  the  cause  which  gives  rise  to 
the  impediment  in  swallowing.  Cases  of  simple 
catarrh  of  the  mucous  membrane  of  the  throat, 
and  those  produced  by  the  action  of  irritant 
substances  generally,  yield,  after  a  short  inter- 
val, to  the  use  of  bland  articles  of  diet  and 
demulcents,  such  as  olive  oil,  milk,  linseed  tea, 
&c.  It  must,  however,  be  borne  in  mint'  -.hat 
permanent  stricture  of  the  oesophagus  may  be 
the  result  of  causes  such  as  those  last  mentioned. 
Of  course,  when  abscess  is  the  cause  of  the 
dysphagia,  the  evacuation  of  its  contents  will 
give  immediate  relief.  In  that  form  of  dys- 
phagia dependent  upon  diminution  of  the  calibre 
of  the  oesophagus,  the  question  of  its  treatment 
by  the  use  of  bougies  or  stomach-tubes  should  be 
considered.    See  CEsophagus,  Diseases  of. 

The  dysphagia  dependent  upon  specific  dis- 
orders of  the  larynx,  such  as  that  occasioned 
by  phthisis,  syphilis,  cancer,  &c,  may  often  be 
greatly  mitigated  by  the  use  of  warm  medicated 
sprays  of  a  sedative  character,  such  as  bromide 
of  ammonium,  chlorine  water,  or  other  agents. 
In  cases  acknowledging  a  nervous  origin,  the 
treatment  must  bear  reference  to  the  general 
nervous  disorder  of  which  the  dysphagia  is  but 
a  symptom.  Thus  hysterical  dysphagia  may  be 
speedily  removed  by  the  application  of  galvanism 
in  the  neighbourhood  of  the  oesophagus.  Post- 
diphtheritic dysphagia  usually  disappears  as  the 
health  of  the  patient  improves,  a  nd  is  to  be  treated 
by  the  administration  of  nervine  tonics,  such  as 
strychnia,  iron,  and  quinine. 

C.  MumiiEAD. 


DELHI  SORE. 

DELHI    SORE    OB    BOIL.  —  Stnon  ; 

Aleppo  Evil;  Mycosis  Cutis  Chronica  (V, 
Carter) ;  Lupus  Enden.ieus  (Lewis  and  Cunning- 
ham) ;  Oriental  Sore  (lox).  Fr.  Bouton  d'Aley  • 
Ger.  Beule  von  Alep. 

Definition. — An  indurated,  indolent,  and  very 
intractable  sore  ;  papular  in  the  early,  encrusted 
or  fungating  in  the  advanced  stages  ;  spreading 
by  ulceration  of  skin;  single  or  multiple;  and 
often  occupying  extensive  surfaces  of  the  expoted 
parts  of  the  body,  such  as  the  face,  neck,  and 
extremities.  It  is  capable,  if  inoculated,  of  re- 
producing the  disease  ;  and  it  also  affects  dogs 
and  horses. 

Geographical  Distribution. — This  disease 
occurs  in  India,  especially  the  North-west  Pro- 
vinces, Punjab,  Cabuland  Scinde,  Persia,  Arabia, 
Crete,  the  Sahara  of  Africa,  perhaps  China,  and 
doubtless  wherever  certain  peculiar  conditions  of 
soil  and  hot  climate  co-exist.  Though  called 
Delhi  boil,  it  is  neither  a  furunculus,  nor  is  it 
peculiar  to  that  city.  The  Scinde  boil,  the  sores 
of  Roorkie,  Moultan,  Lahore,  Meerut,  other 
crowded  Indian  cities,  and  Aden,  are  probably 
only  varieties,  if  not  identical.  The  same  may 
be  said  of  the  Bouton  d'Alep,  of  Biskra,  Bus- 
sorah,  Baghdad,  and  Crete.  Slight  differences- 
may  exist,  but  essentially  they  are  the  same 
disease.  The  Yeman  and  Cochin  China  sores 
are  probably  varieties,  as  are  other  indolent  in- 
durated and  intractable  sores  occurring  in  per- 
sons of  impaired  health,  residing  in  hot  and 
malarious  climates,  who  use  certain  hard  waters, 
and  in  -whom  there  is  neither  syphilitic  nor 
strumous  taint. 

Etiology  and  Pathology. — Drs.  Fleming  and 
Smith,  V.  Carter,  and  Lewis  and  Cunningham 
give  the  best  account  of  the  disease.  Though 
called  a  local  disease,  it  is  probable  that  the  state 
of  the  health  has  much  to  do  with  its  production, 
certain  conditions  of  climate,  soil,  and  especially  of 
drinking  water  being  concerned.   Furunculi  of  a 
severe  and  painful  though  different  character  are 
prevalent  in  hot  climates  at  certain  seasons  of  the 
year,  in  enervating  and  malarious  climates  like 
India,  especially  after  the  rains,  i.e.  towards  the 
termination  of  the  most  exhausting  season,  when 
the  vital  powers  have  been  depressed  during 
the  preceding  months,  and  the  functions  of  the 
liver  and   spleen    are  impaired.     The  blood, 
imperfectly  elaborated,  and  not  freed  from  ex 
crementitious  matter,  is  then  in  a  condition  in 
which  it  not  only  ministers  imperfectly  to  nu- 
trition, but  is  prone  to  fibrinous  coagulations, 
which  cause  capillary  embolism,  giving  rise  to 
local  starvation  and  death  of  minute  portions  of 
areolar  tissue  in  or  under  the  integument.  These 
result  in  suppuration,  which  is  set  up  for  the 
purpose  of  getting  rid  of  the  dead  fragment  or 
core.    An  analogous,  though  perhaps  not  pre- 
cisely similar  pathological  condition  may  be  con- 
cerned in  the  causation  of  the  Delhi  sore,  and 
is  not  incompatible  with  an  otherwise  fairly 
good  condition  of  the  general  health.  Water,  soil, 
food,  bites  or  stings  of  insects,  parasites,  insani- 
tary conditions,  such  as  exist  in  crowded  native 
cities,  have  all  been  charged  with  causing  the 
disease.  Improved  hygiene,  planting  of  trees, and 
change  of  water,  food,  and  locality,  have  all  been 
credited  with  benefit  in  the  treatment  of  it.  The 
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fact  that  this  peculiar  lorm  ot'sore  manifests  itself 
under  similar  climatic  conditions  in  other  parts  of 
the  world,  which,  it  is  to  be  noted,  are  generally 
those  of  the  more  arid  regions,  and  that  it  occurs 
most  frequently  at  the  most  exhausting  season, 
seems  to  point  to  a  constitutional  state  as  a  pre- 
disposing cause. 

The  disease  is  not  confined  to  human  beings  ; 
in  Delhi  it  has  been  observed  that  dogs  are  very 
linble  to  bo  affected,  especially  in  the  nose,  and 
tin's,  from  the  position  of  the  sore,  has  been  ad- 
duced aa  strong  evidence  in  favour  of  the  theory 
that  it  is  due  to  the  presence  of  a  parasitic  ovum 
which  finds  its  way  there  from  the  water.  In 
some  districts  other  animals  are  affected ;  and 
it  seems  probable  that  the  indolent,  indurated, 
and  intractable  sore  that  horses  are  liable  to  in 
Tndia,  called  Bursattie  (Rain  Sore)  is  of  the  same 
character.  Further  investigation  into  the  cau- 
sation and  pathology  of  Delhi  boil  is  needed, 
especially  with  reference  to  the  action  of  drink- 
ing water,  and  the  nature  of  the  structures  that 
form  the  essential  constituents  of  the  disease. 

Anatomical  Characters.— When  the  Delhi 
sore  is  cut  into,  yellowish  points  are  seen,  con- 
sisting of  minute  cellular  growths,  which  have 
been  described  by  Dr.  Smith  as  the  ova  of  a 
parasite  (Distoma),  and  by  others  as  of  vegetable 
origin,  but  are  probably  the  result  of  cell- 
growth,  connected  with  the  hair-  and  gland- 
follicles,  perhaps  an  abnormal  development  of 
connective-tissue  corpuscles,  or  an  imperfect  form 
of  granulation.  After  ulceration  has  disinte- 
grated the  surface,  mycelium  or  other  low  forms 
of  organism  may  be  present ;  but  it  is  a  question 
if  these  be  the  essential  cause,  and  not  rather  an 
accident  of  the  disease,  introduced  from  without. 
Dr.  V.  Carter  refers  Delhi  boil  to  a  parasitic 
organism,  consisting  of  spheroids  and  mycelium, 
which  occupies  the  distended  lymphatic  ves- 
sels in  and  around  the  sore,  arranged  in  open  and 
angular  meshes,  the  free  ends  giving  off  conidia 
which  multiply  and  reproduce.  Pale,  round  or 
stellate  granulation-cells  are  found ;  numerous 
bright  orange-tinted  particles,  arranged  as  sphe- 
rical or  ovoid  groups  disseminated  throughout 
the  tissues  of  the  tumour.  These,  it  is  consi- 
dered, are  the  fructification-stage  of  the  fun- 
gus. Lewis  and  Cunningham  describe  lymphoid 
nucleated  cells,  the  products  of  a  condition  which 
they  consider  as  identical  with  that  of  lupus,  and 
which  they  ascribe  to  the  action  of  the  chemical 
constituents  of  certain  hard  waters. 

_  Symptoms. — Delhi  sore  commences  as  a  small 
pink  and  reddish  papule,  like  a  mosquito  bite, 
which  gradually  extends,  generally  around  a 
hair-follicle  as  its  centre.  This  is  elevated,  and 
after  a  time  desquamates.  There  is  itching  and 
a  stinging  sense  of  pain ;  on  pressure  it  is 
coiiirwhat  boggy.  The  progress  of  the  disease 
is  slow,  often  occupying  several  weeks,  during 
which  time  it  assumes  a  semi-transparent  ap- 
pearance, with  blood-vessels  ramifying  near  the 
surface.  A  vesicle  then  rises,  bursts,  and  gives 
exit  to  an  ichor  which  forms  a  crust ;  under 
this,  suppuration  and  ulceration  tako  place  and 
advunee  until,  by  the  coalescence  of  several  pa 
pules  and  destruction  of  skin,  an  indurated  sore 
is  formed,  which  is  either  crusted  over  or  fun- 
gates.  The  sore  gradually  invades  the  surrounding 


parts,  and  destroying  the  integument,  may  give 
rise,  especially  on  the  face,  to  deformity  from 
cicatricial  contraction ;  and  from  the  irritation 
and  the  pain  it  causes,  may,  when  the  number 
and  extent  of  the  sores  are  large,  seriously  com- 
promise the  health.  An  ordinary  boil  or  abra- 
sion may  assume  these  specific  characters.  The 
disease  is  regarded  as  contagious,  and  apparently 
may  be  produced  by  inoculation  of  the  specific 
cell-matter,  though  not  by  the  pus  which  forms 
on  the  surface. 

Treatment. — Preventive. — Cleanliness  of  per- 
son, clothing,  and  habitation,  good  food,  the  use 
of  pure  drinking  water,  and  careful  attention  to 
the  sanitary  condition  of  the  locality, — avoiding 
overcrowding  and  contact  with  the  disease  in 
men  or  animals, — are  the  best  means  of  prevent- 
ing Delhi  sore. 

Curative. — Change  of  locality,  when  practic- 
able ;  in  some  cases  early  destruction  of  the 
sore  by  the  potential  or  actual  cautery;  the  ap- 
plication of  metallic  astringents,  iodine,  carbolic 
acid  lotion  ;  pressure  ;  attention  to  the  state  of 
the  health,  and  any  ailment  that  may  be  pre- 
sent; tonics  and  nutritive  diet,  and  especially 
change  of  drinking  water  ;  and  change  to  another 
climate, — are  the  most  effective  measures. 

In  the  advanced  conditions  of  the  disease 
similar  measures  are  indicated.  The'  sore,  if 
too  extensive  to  be  destroyed,  should  be  dressed 
with  stimulating  and  astringent  applications. 
Soothing  measures  are  indicated  if  there  is 
pain.  Black  wash,  sulphate  and  carbolate  of 
zinc,  copper,  Gurjon  oil,  and  lime  water,  with 
change  of  climate,  and  the  use  of  tonics,  will 
generally  prove  efficient. 

Joseph  Fatrer. 

DELIBITJM  (deliro,  I  rave). — A  derange- 
ment of  consciousness,  characterised  by  inco- 
herence of  thought,  and  evidenced  by  various 
expressions  and  actions.  See  Consciousness. 
Disorders  of. 

DELIBITJM  TREMENS  {delirium  tre- 
mens, trembling  delirium). — A  form  of  acute 
alcoholism,  chiefly  characterised  by  delirium  and 
tremors.    See  Alcoholism. 

DELUSION'  (dcludo,  I  deceive).- -A  false 
belief  in  some  fact  which  almost  invariably  con- 
cerns the  patient,  of  the  falsity  of  which  ho 
cannot  be  persuaded,  either  by  his  own  know- 
ledge and  experience,  by  the  evidence  of  his 
senses,  or  by  tho  declarations  of  others.  Such 
dolusions,  when  distinguished  from  merely 
erroneous  judgments  upon  abstract  questions, 
generally  indicate  insanity.  See  Consciousness, 
Disorders  of. 

DEMENTIA  (de,  without,  and  mens,  a  mind). 
— Stnon.  :  Fr.  Dkmence;  Ger.  Blodsinn. 

Definition. — A  mental  weakness,  or  a  defi- 
ciency rather  than  an  aberration  of  intellect, 
depending  for  the  most  part  on  some  antecedent 
brain-disorder,  such  as  apoploxy  or  epilepsy, 
or  being  tho  sequol  and  termination  of  various 
forms  of  insanity.  It  may  also  be  congenital, 
deserving  rather  the  name  of  idiocy;  or  may 
bo  duo  to  senile  decay. 
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1.  Acute  Primary  Dementia. — There  is  a 
form  of  insanity  known  as  primary  or  acute 
demontia,  which  comes  on  rapidly  without  any 
preceding  disorder,  is  accompanied  by  the  most 
profound  vacuity  and  abeyance  of  all  the  mental 
faculties,  yot  yields  to  treatment  and  disappears, 
leaving  the  patients  sane. 

JEtiology. — The  patients  are  young  persons, 
boys  and  girls, — more  frequently  girls.  The 
complaint  is  seldom  seen  in  any  case  beyond 
the  age  of  30,  and  chiefly  in  those  under  20.  It 
seoms  to  be  a  collapse  of  all  mental  power,  due 
to  great  physical  weakness  and  deficient  nerve- 
force.  Owing  to  imperfectdevelopment,  to  bad  food 
and  living,  or  to  the  patients  having  outgrown 
their  strength,  the  mental  condition  becomes  so 
weakened  that,  with  or  without  some  moral  cause, 
as  a  fright  or  a  scolding  or  something  apparently 
more  trivial,  or  after  some  illness  slight  or 
severe,  they  suddenly  or  gradually  present  that 
condition  which  is  now  to  be  described.  If  the 
immediate  exciting  cause  is  some  mental  shock 
or  fright,  the  symptoms  may  come  on  rapidly. 
1  f  they  are  due  to  ill-health  or  some  protracted 
exhausting  occupation,  the  access  maybe  gradual ; 
and  if  it  is  set  down  to  sulkiness,  temper,  or 
idleness,  the  measures  adopted  for  the  correction 
of  the  latter  may  quickly  indicate  the  real  state 
of  things. 

Symptoms. — Nothing  can  appear  more  hopeless 
than  the  appearance  mauy  of  these  patients  pre- 
sent. The  face  is  vacant,  with  a  fatuous  grin,  and 
often  the  saliva  dribbles  continuously.  The  suf- 
ferer sits  motionless  and  lost,  or  automatically 
wags  the  head,  snaps  the  jaws,  or  moves  the  limbs 
for  hours  together  unconscious  of  fatigue.  Or  if  a 
limb  is  placed  in  any  position,  it  is  retained  there 
for  a  time  in  a  way  that  no  effort  of  •will  could 
accomplish.  There  may  be  a  repetition  of  some 
word  or  sentence,  but  all  conversation  is  abolished, 
and  the  patient  has  to  be  fed,  washed,  and  tended 
like  a  baby. 

The  physical  condition  of  these  patients  is 
peculiar,  and  corresponds  closely  to  the  mental. 
The  heart's  action  and  the  circulation  are  so  re- 
duced in  strength  that  the  blood  in  the  extremities 
is  stagnant.  Hands  and  feet  are  blue  with  cold 
even  in  the  heat  of  summer.  In  cold  weather 
they  are  covered  with  chilblains,  and  great  care 
must  be  taken,  otherwise  these  will  give  rise  to 
obstinate  sores.  The  tongue  is  pale  and  flabby, 
the  pupils  are  dilated.  There  is  no  rapid  emacia- 
tion, for  the  waste  here  is  not  great ;  neither  is 
sleep  absent,  as  in  mania,  but  it  is  irregular  and 
uncertain. 

Pathology. — The  external  physical  manifesta- 
tions sufficiently  indicate  the  condition  of  the 
brain  in  these  patients.  It  is  the  very  opposite  of 
that  in  acute  sthenic  delirious  mania.  In  the  latter 
there  is  an  excessive  discharge  of  nervous  force, 
an  hypersemic  state  of  brain,  and  rapid  brain- 
circulation,  the  whole  leading  in  a  short  time  to 
death  by  exhaustion  if  relief  does  not  come.  In 
acute  dementia  we  see  the  very  opposite.  The 
brain-action  is  reduced  to  the  lowest  point,  and 
the  circulation  is  stagnant,  as  in  the  extremities, 
giving  rise  to  passive  congestion  and  oedema. 

Course,  Terminations,  and  Prognosis. — In 
acute  dementia  there  is  no  sudden  exhaustion; 
but  death,  if  it  occurs,  is  caused,  not  by  the 


brain-disease,  but  by  a  general  failure  of  the 
bodily  strength,  or  by  some  low  form  of  lung- 
disease  —  phthisis,  pneumonia,  or  gangrene. 
Death,  however,  in  this  disorder  is  the  excep- 
tion. When  taken  in  time  and  properly  treated, 
the  majority  of  these  seemingly  hopeless  cases 
recover,  and  recover  perfectly. 

Treatment. — The  treatment  of  acute  dementia 
may  be  carried  out  in  a  family,  or  even  at  home, 
if  means  are  ample,  and  if  the  necessary  mea- 
sures are  strictly  enforced.  But  it  may  be  neces- 
sary to  feed  the  patient  by  force,  and  that  for  a 
considerable  time,  and  relations  do  not  always 
care  to  enforce  this  to  the  extent  required. 
Abundant  nutrition  is  imperatively  demanded  in 
order  to  restore  the  force  that  is  so  greatly  in 
defect,  and  unless  abundant  nutrition  is  adminis- 
tered, there  will  be  no  recovery,  but  the  patient 
will  die,  or  sink  into  permanent  dementia.  There 
is  not  as  a  rule  violent  resistance  to  food,  but  it 
may  be  kept  in  the  mouth  without  being  swal- 
lowed, and  care  must  be  taken  in  feeding,  even  if 
a  stomach-tube  be  not  necessary.  Food  should 
be  given  frequently,  and  so  a  habit  of  taking  it 
engendered.  Stimulants,  wine  and  brandy,  will 
be  necessary,  especially  in  the  early  stages. 
Equally  necessary  is  warmth;  an  amount  of 
heat  is  required  which  to  those  in  health  would 
be  oppressive,  for  the  greatest  heat  of  summer 
fails  to  warm  the  hands  and  feet.  "Warm  clothing 
must  be  provided,  and  the  circulation  aided  by  a 
short  sharp  shower-bath,  cold  or  tepid,  and  plenty 
of  friction  afterwards.  Exercise  is  useful  for 
the  same  purpose,  but  this  is  to  be  taken  under 
proper  supervision,  for  it  must  not  be  fatiguing, 
and  due  regard  ought  to  be  had  to  the  debili- 
tated state  of  the  individual.  In  addition  to 
the  stimulus  of  the  shower-bath,  that  of  elec- 
tricity is  of  great  use  in  acute  dementia.  Here, 
and  in  certain  cases  of  melancholia,  marked 
benefit  follows  the  application  of  the  constant 
current.  Of  drugs  the  most  useful  appear  to  be 
steel  and  quinine.  The  former,  in  this  as  in 
almost  every  form  of  insanity,  is  a  most  valuable 
tonic :  the  choice  of  the  particular  preparation 
should  depend  upon  the  state  of  the  patient  at 
the  time. 

2.  Chronic  Primary  Dementia. — Dementia, 
however,  may  be  primary,  yet  may  not  be  that 
just  described.  It  may  come  on  gradually;  or 
suddenly  without  previous  mental  affection,  bnt 
is  in  6uch  cases  connected  almost  invariably 
with  disease  of  the  brain.  Its  first  and  most 
prominent  symptom  is  loss  of  memory.  In 
connexion  with  apoplectic  or  epileptic  attacks, 
or  after  years  of  drinking,  the  memory  is  found 
defective.  This  may  appear  quite  suddenly,  or 
may  be  noticed  to  come  on  gradually,  being  at 
first  so  slight  as  to  cause  little  alarm.  It  may 
vary  at  different  times.  If  a  patient  is  kept  from 
alcohol,  the  memory  may  gain  strength,  and  if 
epileptic  attacks  are  reduced  in  frequency,  the 
same  thing  may  happen.  The  prognosis  in  all 
such  cases  is  unfavourable,  for  loss  of  mcmon 
points  to  decided  deterioration  of  brain.  Apart 
from  loss  of  memory,  symptoms  of  dementia  or 
weakness  of  mind  are  occasionally  found  as  the 
first  indication  of  mental  unsoundness,  followinga 
fright  or  shock  or  some  severe  illness.  If  they 
assume  the  form  of  acute  dementia,  we  may  have 
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hopes  that  they  will  pass  away,  but  if  with  little 
disturbance  of  the  bodily  health  the  mind  be- 
comes weaker  and  weaker,  the  hopes  of  recovery 
are  small. 

3.  Secondary  Dementia.  —  Of  dementia 
which  is  the  sequel  to  prior  mental  disorder, 
such  as  mania  and  melancholia,  little  need  be 
said.  It  varies  in  degree,  but  it  is  not  in  our 
power  to  remove  it.  It  may  be  in  our  power,  how- 
ever, to  ameliorate  in  a  great  degree  the  condition 
of  such  patients  when,  as  is  frequently  the  case, 
they  are  found  in  a  very  neglected  state.  Their 
friends  think  that  nothing  can  be  done  or  need  be 
done,  and  they  are  allowed  to  lie  in  bed,  often  in  a 
filthy  condition,  or  roam  about  and  get  into  mis- 
chief for  want  of  care  and  skilled  attendance. 
Many  demented  patients  have  far  more  mind 
than  is  generally  imagined  by  the  uninitiated,  and 
can  be  taught  to  be  eleanly,  to  take  their  meals 
in  an  orderly  fashion,  and.  to  keep  themselves 
tolerably  neat.  They  are  susceptible  of  amuse- 
ment, and  open  to  reward  for  good  behaviour. 
The  vital  powers  of  demented,  patients  are  low, 
and  they  suffer  much  from  cold.  In  winter  their 
minds  like  their  bodies  are  enfeebled,  and  with 
warm  weather  they  recover  somewhat  of  their 
energy.  There  is  a  tendency  in  many  of  these 
patients,  especially  women,  to  become  very  fat, 
and  in  this  condition  they  are  subject  to  bron- 
chitis, and  many  succumb  to  acute  attacks  of 
this  disorder.  They  require  warmth  and  good 
diet,  for  it  is  difficult  to  make  them  take  sufficient 
exercise. 

Females,  in  the  writer's  experience,  are  more 
prone  to  drift  into  dementia  than  males.  The 
latter  present  various  types  of  chronic  mania, 
with  well-marked  delusions  ;  but,  among  private 
patients  at  any  rate,  there  are  fewer  of  the  hope- 
lessly demented  than  among  the  female  inmates 
of  private  asylums.  One  cause  of  this  may  be 
that  the  mortality  amongst  males  is  greater,  and 
thus  fewer  are  left  to  reaoh  the  demented  stage. 

G.  F.  Blandford. 

DEMODEX  (8e>oj,  a  body;  and  tyt,  a 
timber-worm).  —  A  genus  of  acarine  parasites, 
established  by  Owen  for  the  reception  of  the 
human  pimple  mite  {D.  folliculorum),  which  is 
sometimes  spoken  of  as  the  Simonia  or  Entozoon 
folliculorum.  It  infests  the  sebaceous  follicles, 
especially  those  situated  upon  the  sides  and  alse 
of  the  nose.  The  body  is  vermiform,  owing  to 
the  great  length  of  the  abdomen,  but  the  entire 
animal  rarely  exceeds  the  ^  of  an  inch  from 
head  to  tail.  Gruby  and  others  have  succeeded 
in  inoculating  dogs  with  this  parasite,  which 
has  also  been  found  in  mange- affected  animals 
not  previously  subjected  to  experiment.  In  man, 
when  occurring  in  large  numbers,  they  cause 
the  formation  of  prominent  pimples,  which  often 
present  an  unsightly  appearance.  Each  whitish 
spot  or  enlarged  follicle  presents  to  the  naked 
eye  a  terminal  black  point,  and  it  contains  not 
only  full-grown  animals  (having  their  tails 
directed  towards  the  opening)  but  also  eggs, 
larva,  and  exuviae.  Their  presence  rarely  gives 
rise  to  inconvenience  other  than  that  resulting 
from  unsightliness.  Infected  persons,  however, 
are  extremely  glad  to  get  rid  of  them,  and  this 
may  be  done  by  the  application  of  mercurial 
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ointments,  by  the  frequent  use  of  a  corrosive  sub- 
limate lotion  (2  grains  to  1  ounce  of  water),  or.  as 
the  writer  has  found,  by  rubbing-in  glycerine  of 
carbolic  acid  after  warm  water  fomentations.  A 
coarser  method  of  treatment  consists  in  evacua- 
ting the  pustular  contents  by  small  incisions 
and  pressure.  By  forcibly  bursting  the  follicles 
and  squeezing  out  the  contents  small  ugly  scars 
are  apt  to  be  subsequently  formed.   See  Acarus. 

T.  S.  Cobbold. 

DEMULCENTS  {demulceo,!  stroke  softly;. 

Definition. — Substances  which  soften,  pro- 
tect, and  soothe  mucous  membranes.  They  are 
generally  of  a  mucilaginous  character;  and  when 
applied  to  the  skin  are  termed  emollients. 

Enumeration. — The  demulcents  in  ordinary 
use  are — Linseed-tea,  Gum,  Starch,  Bread, 
Honey,  Figs ;  Linseed,  Almond,  and  Olive  Oil ; 
Glycerine,  White-of-Egg,  Gelatine,  and  Isinglass, 

Action. — The  chief  action  of  demulcents  is  a 
mechanical  one,  in  forming  a  smooth,  soft  coat- 
ing for  an  inflamed  mucous  membrane,  and  thus 
protecting  it  from  external  irritation. 

T.  Lauder  Brunton. 

DENGUE. — Synon.  :  Dandy  fever  (West 
Indies);  Three-day  fever;  Break-bone  fever; 
Fr.  and  Ger.  Dengue. 

Definition. — An  infectious,  eruptive  fever, 
commencing  suddenly,  and  characterised  by 
severe  pain  in  the  head  and  eyeballs ;  swelling 
and  pain  in  the  muscles  and  joints,  prone  to 
shift  suddenly  from  joint  to  joint ;  catarrhal 
symptoms ;  sore-throat ;  congested  conjunctivae ; 
and  affection  of  the  submaxillary  glands.  The 
disease  may  remit,  and  is  liable  to  relapse. 

Natural  History  and  Geographical  Dis- 
tribution.— Dengue  occurs  epidemically  and 
sporadically  in  India,  Burmah,  Persia,  Egypt 
and  other  parts  of  Africa,  North  and  South 
America,  and  the  West  Indies.  It  is  not  known 
in  Britain.  Epidemic  visitations  of  dengue,  ex- 
tending over  wide  tracts  of  country,  occur  at 
considerable  intervals,  and  probably  depend  on 
certain  unknown  atmospheric  and  cosmic  con- 
ditions that  favour  its  development. 

JEtiolosy. — Dengue  attacks  persons  of  all 
ages,  from  infancy  to  extreme  old  age.  It 
certainly  is  infectious,  as  has  been  proved  by 
many  cases  in  which  the  disease  has  been  con- 
veyed from  person  to  person. 

Symptoms. — Those  characteristic  of  dengue 
are  the  presence  of  severe  continuous  arthritic 
and  muscular  pains  ;  great  debility  and  prostra- 
tion ;  the  occurrence  of  an  initial  and  a  ter- 
minal rubeoloid  or  scarlet  rash  ;  fever,  which  is 
subject  to  remissions  and  relapses ;  the  possi- 
bility that  convalescence  may  be  tedious  and 
painful,  and  complicated  by  the  continuance  of 
general  cachexia,  pain  and  swelling  of  joints, 
enlargement  of  glands,  orchitis,  weakness  of 
eyes,  deafness,  visceral  disease  (such  as  diarrhoea 
or  dysentery  of  a  chronic  and  intractable  charac- 
ter, and  hepatic  derangement)  boils,  carbuncles, 
and  perhaps  insanity.  In  the  female,  uterine 
haemorrhage  and  miscarriage  may  occur. 

The  invasion,  of  dengue  is  usually  sudden,  the 
patient  fooling  well  up  to  the  period  of  attack. 
The  earliest  symptom  is  severe  pain  in  some 
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joint,  probably  of  a  finger,  which  rapidly  extends 
to  all  the  other  joints  and  bones;  and  this  pain 
during  the  progress  of  the  disease  often  passes 
from  one  joint  to  the  other  by  a  sort  of  meta- 
stasis. Sometimos  there  is  a  period  of  prelimi- 
nary malaise,  of  one  or  more  days'  duration, 
marked  by  anorexia,  a  sense  of  weariness  and 
languor,  giddiness,  nausea,  chilliness  or  rigor, 
severe  pain  in  the  head — localised  or  in  the  eye- 
balls, and  pains  in  the  body,  limbs,  and  joints, 
notably  of  the  fingers  and  toes.  The  attack  is 
often,  however,  strikingly  sudden,  as  was  fre- 
quently seen  in  the  last  Calcutta  epidemic,  com- 
mencing with  violent  pains  and  swelling  of 
the  joints,  or  severe  pains  in  the  head,  eyeballs, 
neck,  and  back.  In  some  epidemics  certain 
phenomena  are  more  prominently  marked  than 
others. 

The  eruption  commences  on  the  third  day. 
The  fever  is  accompanied  by  redness  of  the  face, 
which  is  puffy  and  swollen;  sore-throat;  con- 
gested conjunctivae;  and  a  general  redness,  like 
the  scarlatinal  rash,  extending  over  the  whole 
body.  The  tongue  is  red  at  the  tip  and  edges, 
and  loaded  with  white  fur,  through  which  the  red 
papillae  protrude.  Thepulse  israpid,rangingfrom 
102  to  120,  or  even  140  ;  respiration  is  hurried  ; 
and  the  temperature  rises  to  103°  or  even  105°. 
These  symptoms  mark  the  occurrence  of  the 
initial  fever  and  rash,  and  endure  for  a  period 
varying  from  one  day  to  forty-eight  hours. 
After  this  the  rash  disappears,  the  fever  sub- 
sides, and  the  remission  lasts  for  a  period  of 
two,  three,  or  four  days.  A  recurrence  of 
febrile  symptoms  then  takes  place,  accompanied 
by  a  second,  or  terminal  rash.  This  differs  in 
character  from  the  first,  resembling  a  rubeoloid 
or  even  an  urticarial  eruption,  often  showing 
itself  first  on  the  palms  of  the  hands,  and  in  some 
cases  resulting  in  profuse  desquamation  of  the 
cuticle,  though  it  may  sometimes  be  so  slight 
as  to  be  barely  perceptible.  These  symptoms 
gradually  subside,  leaving  the  patient  weak,  ex- 
hausted, and  often  still  tortured  by  swelling  and 
pain  of  the  joints,  especially  the  smaller  ones, 
which  may  continue  in  this  state  for  weeks, 
making  convalescence  tedious  and  painful.  Or 
there  may  be  repeated  relapses,  prolonging  the 
suffering  and  protracting  recovery. 

Varietiks. — The  symptoms  vary  in  different 
cases,  as  to  the  character  of  the  rash,  the  tem- 
perature, and  the  muscular  or  osseous  pains. 

The  rash  not  only  varies  considerably  in  co- 
lour, character,  and  duration,  but  it  is  sometimes 
almost  absent ;  in  other  cases  it  i6  attended  with 
so  much  hyperaemia  and  action  of  the  skin  that 
excessive  desquamation  results.  This  hyper- 
emia also  sometimes  expresses  itself  by  haemor- 
rhage from  the  mouth,  nose,  bowels,  and  uterus. 

The  fever  is  sometimes  accompanied  by  de- 
lirium, or  in  children  by  convulsions;  in  the 
latter,  indeed,  these  occasionally  initiate  the 
disease. 

Dengue  occasionally  assumes  a  malignant 
form,  where  the  amount  of  poison  received  has 
been  overwhelmingly  largo.  Dr.  Charles  says  : 
'Drowsiness  may  have  passed  into  coma;  the 
temperature  verges  on  the  hyperpyretic;  the 
heart  fails,  and  the  lungs  are  (edematous  :  while 
the  whole  surface  is  highly  cyanotic.  These  cases 


have  been  popularly  termed  "  black  fever,"  and 
are  justly  much  dreaded.'  Happily  such  cases 
are  rare.  Again,  there  are  very  mild  forms  of 
the  disease,  in  which  the  patients  are  scareelv 
ill,  and  where  it  is  not  easy  to  decide  as  to  their 
exact  nature  ;  '  A  trifling  sore  throat  and  slight 
malaise  may  be  all  you  can  lay  hold  of  till  th* 
terminal  rash  appears  to  show  you  what  you 
have  had  to  deal  with  ;  and  even  this  may  not 
be  seen.' 

Course,  Dcration,  and  Complications. — Tn* 
period  of  incubation  of  dengue  is  probably  from 
five  to  six  days ;  it  may  be  a  day  or  two  niore 
or  less  in  some  cases. 

In  simple  and  uncomplicated  cases  the  average 
period  for  the  duration  of  the  disease  may  be 
taken  as  about  eight  days ;  but  it  is  frequently 
prolonged  over  weeks,  and  recovery  is  slow  and 
painful;  the  constitution  often  being  so  much 
shattered  that  complete  restoration  to  strength 
and  vigour  does  not  occur  for  months.  It  is 
rarely  fatal.  Relapses  are  liable  to  be  frequent, 
and  the  patient  •  may  suffer  more  than  even  a 
second  or  a  third  relapse  before  recovery. 

Some  of  the  sequels  already  mentioned  may 
remain  to  torture  the  patient  and  retard  his 
recovery.  Albumen  is  occasionally  present  in 
the  urine;  but  it  is  not,  as  in  scarlatina,  espe- 
cially in  the  cases  of  children,  a  frequent  or 
dangerous  result  of  the  disease. 

Diagnosis. — The  distinction  betwixt  scarla- 
tina and  dengue  is  well  marked ;  though  during 
the  outset  there  is  considerable  resemblance 
between  the  two  diseases.  There  is  a  high 
temperature  at  first  in  both,  but  it  is  more 
quickly  attained,  and  is  transient  in  dengue  ;  in 
scarlatina  it  endures  for  several  days,  whilst  it 
dengue  the  fastigium  gives  a  temperature  of 
103°,  or  even  up  to  105°  or  107°,  and  this  being 
attained  it  rapidly  declines.  It  is  exceptional 
to  find  a  temperature  above  102°  maintained  in 
dengue.  In  scarlatina  the  period  of  decline  ex- 
tends over  several  days,  and  is  marked  by  slight 
exacerbations  in  the  evening.  In  dengue  it 
occupies  a  few  hours,  and  the  temperature  may 
even  fall  below  the  normal  standard.  The  severe 
muscular  and  arthritic  pains  of  dengue  do  not 
occur  in  scarlatina ;  and  the  pulse  in  the  latter 
is  much  more  rapid  in  the  early  stages  than  in 
the  former.  The  initial  rash  in  dengue  occurs 
sooner  than  the  eruption  in  scarlatina. 

Prognosis. — An  attack  of  dengue  does  not 
confer  absolute  protection  from  a  recurrence  of 
the  disease,  though  it  does  so  to  a  great  extent. 

Trkatment. — This  is  a  specific  fever,  and  has 
to  run  a  certain  course.  The  treatment  16 
simple,  and  if  judiciously  directed  mitigates  the 
sufferings,  and  materially  aids  recovery. 

Neither  emetics  nor  active  purgatives  are 
necessary.  They  do  no  good,  but  increase  the 
weakness  and  aggravate  the  suffering  by  the 
muscular  movements  necessarily  induced.  Mode- 
rate aciion  of  the  bowels  is  advisable,  followed 
by  a  warm  carminative  aperient,  or  an  occasional 
dose  of  calomel,  rhubarb,  or  colocynth,  especially 
if  the  bowels  remain  confined,  to  which  there 
does  not  appear  to  be  any  peculiar  tendency, 
though  the  evacuations  may  be  dark  ai.d  often 
slimy,  and  confined  at  the  outset.  Salines,  socn 
as  the  acetate  of  ammonia,  or  citrate  of  pctash, 
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with  nitric  ether,  combined  with  aconite,  are 
good  during  the  pyrexia.  In  cases  of  very  high 
temperature  (105°  to  107°)  Dr.  Charles  suggests 
cold-sponging  as  beneficial ;  he  recommends  it 
when  105°  is  reached.  The  danger  to  life  of 
such  a  high  temperature  during  the  intense  heat 
of  the  hot  months  in  India  is  great;  and  it  is 
then  that  cold  sponging  or  the  cold  bath  is 
indicated. 

Belladonna  seemx  to  confer  great  relief  in 
this  disease  ;  ten  to  fifteen  drops  of  the  tincture 
may  be  given,  and  two  or  three  such  doses  at 
intervals  of  an  hour  will  sometimes  produce 
excellent  effects,  and  afford  much  relief.  The 
extract  may  be  given  if  preferred,  in  doses  of 
one-third  of  a  grain;  or  the  juice  in  similar 
doses  to  those  of  the  tincture.  For  the  pains 
and  nocturnal  restlessness,  morphia  or  Dover's 
powder  may  be  given.  Liniments  containing 
opium,  belladonna,  and  chloroform  are  service- 
able as  external  applications  to  the  spine,  back, 
and  joints. 

Tonics,  and  a  carefully-regulated  nutritious 
diet,  are  also  indicated,  and  depletive  measures 
must  be  avoided.  The  tonics  should  be  of  the 
bitter  vegetable  kind,  such  as  gentian  and  ca- 
lumba;  with  these  may  be  combined  a  small 
quantity  of  quinine,  with  a  mineral  acid;  or, 
in  some  cases,  the  dilute  phosphoric  acid,  com- 
bined with  mix  vomica  or  small  doses  of  strych- 
nine. 

Quinine  is  given  more  for  its  tonic  than  for 
its  nntiperiodic  effects;  though,  where  there  is 
a  tendency  to  relapses,  the  judicious  administra- 
tion of  five-  or  even  ten-grain  doses  may  be  bene- 
ficial in  arresting  them.  Bromide  of  potassium 
is  recommended  by  some  authorities,  and  es- 
pecially when  convulsions  occur  in  children. 
Alkalies,  colchicum,  and  other  remedies  in  use 
in  rheumatism  have  been  found  to  have  little,  if 
any,  effect  in  relieving  the  pains  of  dengue. 

As  to  wines,  claret  is  probably  the  best,  but 
others  may  be  given. 

For  the  irritation  of  the  skin,  which  is  some- 
times very  troublesome,  the  application  of  cam- 
phorated oil,  and  the  use  of  warm  baths  have 
been  suggested. 

As  in  so  many  other  diseases,  especially  those 
that  occur  to  Europeans  in  tropical  climates, 
complete  restoration  to  health  is  likely  to  be 
expedited  and  promoted  by  change  of  air ;  and 
if  the  cachexia  be  severe  after  a  prolonged 
attack  of  the  disease,  return  to  the  patient's 
native  climate  for  a  season  is  desirable. 

Joseph  Father. 

DENTITION",  Disorders  of.  —  Stnon.  : 
Teething;  Fr.  Troubles  de  la  dentition;  Ger. 
Za/uten. 

General  Remarks. — The  period  of  cutting 
the  teeth  has  been  always  recognised  as  a  critical 
time,  during  which  the  health  of  young  children 
is  especially  liable  to  become  disturbed  ;  and  it 
has  been  a  common  practice  amongst  mothers 
to  attribute  every  illness  occurring  in  early  life, 
from  the  irritation  of  scabies  to  the  distortions 
of  rickets,  to  the  same  baneful  influence.  The 
evolution  of  the  milk-teeth  is  no  doubt  attended 
with  somo  irritation,  especially  as  at  this  pe- 
riod the  follicular  apparatus  of  the  intestines  is 
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undergoing  considerable  development  and  we 
know  that,  on  account  of  the  impressibility  of 
the  nervous  system  in  young  children,  any  irrita- 
tion is  apt  to  be  followed  by  general  disturbance. 
It  is  no  doubt  also  the  case  that  local  functional 
derangements  are  frequent  at  this  period,  but  it 
is  often  unfair  to  attribute  these  directly  to  the 
irritation  of  an  advancing  tooth.  One  of  the 
most  common  direct  results  of  teething  is  py- 
rexia, which  may  be  intense ;  and  a  feverish  child 
is  particularly  susceptible  to  impressions  of  cold, 
and  to  the  irritation  of  unsuitable  food.  Catar- 
rhal attacks  coming  on  at  this  time  need  not  bt> 
therefore  the  immediate  result  of  the  condition 
of  the  gum.  It  is  at  least  equally  admissible  to 
attribute  them  to  the  ordinary  causes  of  such 
derangements  acting  upon  a  body  rendered  for 
the  time  peculiarly  susceptible  to  injurious  in- 
fluences. This  view  is  supported  by  the  fact 
that  diarrhoea,  which  is  a  very  common  compli- 
cation of  dentition,  is  especially  frequent  during 
the  warmer  months,  when  the  temperature  is  apt 
to  undergo  rapid  variations,  while  the  dress  of 
the  child  remains  unchanged;  and  is  far  less 
common  during  the  winter,  when  the  temperature 
is  more  uniform,  and  the  child  is  more  carefully 
guarded  against  the  cold. 

As  a  rule,  the  first  milk-tooth  appears  in  the 
sevsnth  month  after  birth  ;  but  dentition  may 
begin  at  an  earlier  period.  It  is  not  rare  for  an 
infant  to  cut  a  tooth  at  the  age  of  four  months, 
and  occasionally  at  the  time  of  birth  one  tooth 
is  found  to  be  already  through  the  gum.  In 
cases  where  the  ordinary  time  of  weaning  is 
anticipated,  a  pause  generally  ensues  after  the 
appearance  of  one  or  two  teeth,  and  further  den- 
tition is  delayed  until  the  usual  age.  Constitu- 
tional conditions  influence  the  time  of  teething. 
Thus  tuberculous  and  syphilitic  children  cut 
their  teeth  early,  while  in  rickety  children  the 
teeth  are  very  slow  to  appear. 

In  the  majority  of  cases  the  teeth  pierce  the 
gum  in  the  following  order — lower  central  inci- 
sors, upper  central  incisors,  upper  lateral  incisors, 
lower  lateral  incisors,  first  molars,  canines,  back 
molars.  A  child  of  twelve  months  old  should 
have  eight  teeth  and  be  cutting  his  first  molars, 
and  the  whole  number  (twenty)  should  be  through 
the  gum  soon  after  the  end  of  the  second  year. 
The  order  given  above  is  not  adhered  to  invari- 
ably. The  incisors  are  often  cut  irregularly,  and 
the  first  molars  may  precede  the  lateral  incisors. 
The  canines  seldom  or  never  precede  the  first 
molars. 

Some  infants  suffer  more  than  others  from 
the  cutting  of  a  tooth,  and  it  is  not  always 
in  cases  where  the  eruption  of  the  teeth  has  been 
delayed  that  dentition,  when  it  occurs,  is  attended 
with  special  inconvenience.  On  the  contrary,  in 
severe  rickets,  where  the  delay  is  great,  the  teeth 
are  often  cut  with  remarkable  ease. 

Symptoms. — The  phenomena  which  may  be 
looked  upon  as  natural  to  the  process  of  denti- 
tion are  salivation  ;  swelling  of  the  gum,  which 
becomes  more  and  more  tense,  hot,  and  painful ; 
slight  general  pyrexia,  with  flushing  of  one  or 
both  cheeks;  irritability  of  temper;  and  some  de- 
gree of  restlessuess  at  night.  These  all  subside 
when  the  point  of  the  tooth  appears  through 
the  gum.    The  complications  not  necessarily 
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attendant  upon  the  process  are  high  fever;  in- 
flammation of  the  mouth  and  aphthae  ;  vomiting 
(gastric  eatarrh);  diarrhoea  (intestinal  catarrht; 
cough  (pulmonary  catarrh) ;  various  eruptions 
of  the  skin,  with,  sometimes,  swelling,  and  even 
suppuration  of  lymphatic  glands  ;  and  certain 
troubles  of  the  nervous  system,  such  as  convul- 
sions, squinting,  &c. 

The  peculiarity  of  the  pyrexia  of  dentition  is  its 
irregular  character.  It  is  often  higher  in  the  morn- 
iugthan  at  night,  and  varies  in  intensity  in  a 
remarkable  manner  from  day  to  day.  A  tempera- 
ture of  104°  Fah.  at  8  a.m.  is  not  at  all  uncommon 
in  a  teething  infant ;  indeed  such  an  amount  of 
fever  in  the  morning  should  alone  lead  us  to 
inspect  the  mouth,  as  few  diseases  are  marked  by 
so  much  pyrexia  at  that  hour  of  the  day.  It  is 
important  in  practice  to  bear  in  mind  this  simple 
cause  of  elevation  of  temperature,  for  any  disease 
in  a  child  is  apt  to  be  complicated  by  teething, 
and  much  needless  anxiety  may  be  occasioned 
by  overlooking  the  condition  of  the  gum.  We 
must  not,  however,  in  every  case  where  the 
gums  are  swollen  and  tense,  rush  to  the  con- 
clusion that  they  are  the  sole  cause  of  the 
symptoms,  for  the  most  serious  cerebral  disease 
may  co-exist  with  the  eruption  of  a  tooth.  Thus, 
to  take  an  example : — if  we  find  cerebral  symp- 
toms to  supervene  in  the  course  of  dentition,  we 
must  most  narrowly  scrutinize  their  character, 
before  passing  them  over  as  merely  harmless 
indications  of  the  general  disturbance.  Head- 
ache, delirium,  vertigo,  startings,  twitchings,  and 
convulsive  attacks,  may  merely  indicate  functional 
disturbance  of  the  brain  such  as  is  common  to 
many  disorders,  and  these  phenomena  are  not 
necessarily  symptomatic  of  cerebral  disease  ;  but 
if  the  bowels  become  obstinately  confined,  the 
pulse  slow  and  irregular,  and  the  respiration  un- 
equal and  sighing ;  and  if  in  addition  there  be 
photophobia,  with  sullenness  and  tendency  to 
drowsiness,  we  may  conclude  that  something 
more  than  mere  functional  derangement  is  pre- 
sent, and  that  there  is  every  reason  to  suspect 
the  existence  of  tubercular  meningitis. 

Treatment. — The  treatment  of  the  complica- 
tions which  occur  during  dentition  must  be  con- 
ducted upon  ordinary  principles.  Aphthae  of  the 
mouth  are  readily  cured  by  the  administration 
of  rhubarb  and  soda,  and  the  application  to 
the  mouth  of  a  solution  of  chlorate  of  potash 
or  borax  in  glycerine  (ten  grains  to  the  ounce). 
Perfect  cleanliness  is,  however,  necessary,  and 
the  child's  mouth  should  be  washed  out  e*ch  time 
after  taking  food  with  a  piece  of  soft  rag  dipped 
in  warm  water. 

Vomiting  is  best  checked  by  clearing  out  the 
stomach  with  an  emetic  of  ipecacuanha  wine, 
giving  a  tea-spoonful  every  ten  minutes  until 
sickness  is  produced.  Afterwards  a  few  grains  of 
carbonate  of  soda  may  be  given  with  one  drop  of 
liquor  arsenicalis  in  a  tea-spoonful  of  water  three 
times  a  day.  Diarrhoea  should  be  treated  on  the 
same  principle: — first  a  dose  of  castor  oil  to  re- 
move irritating  secrotions  from  the  bowels,  then 
a  mixture  containing  chalk  and  catechu,  or  oxide 
of  zinc  (one  grain  to  the  dose).  If  afterwards  the 
motions  continue  large,  pasty-looking,  and  offen- 
sive, and  are  passed  too  frequently  in  tho  day,  one 
drop  of  tincture  of  opium  may  be  added  to  tho 
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mixture,  as  there  is  usually  in  such  cases  too  rapic 
peristaltic  action  of  the  intesti  [168.  In  the  case 
of  either  of  these  derangements  (vomiting  or 
diarrhoea)  it  is  of  great  importance  to  keep  the 
body  warm,  and  this  is  most  effectually  done  by 
applying  a  broad  flannel  bandage  to  the  abdo- 
men. The  diet  also  should  be  temporarily  modi- 
fied, reducing  the  quantity  of  farinaceous  matter 
that  is  being  taken,  on  account  of  the  tendency 
to  acid  fermentation  of  food  which  is  set  up  bj 
6uch  a  condition  of  the  alimentary  canal. 

Looseness  of  the  bowels  during  dentition  has 
been  looked  upon  by  some  writers  as  a  natural 
method  of  relief  to  the  system,  and  fears  have 
been  held  out  of  grave  troubles  which  might 
ensue  if  the  looseness  were  too  suddenly  arrested. 
Such  fears  are,  however,  quite  groundless.  A 
catarrhal  condition  of  the  bowels  should  he 
cured  as  quickly  as  possible,  especially  during 
dentition,  for  it  is  at  this  time  that  the  suscep- 
tibility to  chills  is  so  great,  and  the  danger  of 
severe  choleraic  diarrhoea  being  set  up  is  there- 
fore correspondingly  threatening.  In  some  cases 
of  teething,  where  the  lungs  as  well  as  the 
bowels  are  the  seat  of  catarrh  and  there  is  a  risk 
of  bronchitis,  Trousseau  recommends  that  the 
intestinal  derangement  should  not  be  suddenly 
put  an  end  to  :  but  even  in  these  cases  a  dose 
of  castor  oil  may  be  safely  given  to  remove 
irritating  matters  from  the  canal,  for,  according 
to  the  writer's  experience,  any  irritation  of  the 
bowels  is  apt  rather  to  increase  than  to  diminish 
pulmonary  mischief. 

The  favourite  remedy  for  all  disorders  oc- 
curring at  the  time  of  dentition  is  lancing  the 
gums,  but  the  practice  is  one  which  ought  not  to 
be  pursued  indiscriminately.  Unless  the  gum 
be  actually  swollen  and  tense,  incising  it  has  no 
object  whatever,  for  to  cut  the  top  of  the  gum 
can  have  no  influence  in  promoting  the  develop- 
ment of  the  tooth  below.  If,  however,  there  be 
very  much  inflammation  and  swelling,  and  the 
child  seem  to  be  in  pain,  relief  may  be  obtained 
by  lancing,  but  in  this  case  the  object  is  merely 
to  relieve  tension.  Excitement  of  the  nervous 
system  dependent  upon  the  condition  of  the 
mouth  can  perhaps  be  allayed  by  the  same  means: 
but  in  the  case  of  convulsions  more  benefit  is  to 
be  gained  by  the  use  of  warm  baths,  cold  appli- 
cations to  the  head,  and  the  gentle  action  of  a 
mild  aperient.  Eustace  Smith. 

DEODOfiANTS  (rfc,  from,  and  odoro,  I 
cause  to  smell). 

Definition. — The  term  deodorant,  although 
it  has  a  more  extended  signification,  is  generally 
used  to  signify  a  substance  that  destroys  offen- 
sive odours. 

General  Principles. — Odorous  bodies  are 
essentially  volatile,  and  those  which  are  offensive 
frequently  contain  sulphur  in  some  state  of  com 
bination.  Deodorants  usually  produce  the  effect 
for  which  they  are  used  by  causing  a  chemical 
change  in  bodies  to  which  they  are  applied;  but 
sometimes  their  action  consists  in  absorbing  and 
condensing  odorous  substances,  and  thus  de- 
stroying or  counteracting  their  volatility.  Sub- 
stances which,  liko  charcoal,  possess  this  latter 
property  may,  however,  indirectly  produce 
chemical  changes  by  bringing  the  odorous  sub- 
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stances  into  contact  with  oxygen  in  a  condensed 
and  active  condition. 

Deodorants  may  be  classed  as  volatile  and 
non-volatile. 

1.  Volatile  Deodorants. — These  all  consist 
of  substances  the  action  of  which  is  immediately 
and  exclusively  chemical.  Being  intended  to  act 
on  bodies  which  are  themselves  volatile  they 
admit  of  more  generally  useful  application  than 
those  which  are  not  volatile. 

Enumeration. — Chlorine  and  its  lower  oxides, 
Sulphurous  Acid,  Nitrous  Acid  and  other  oxides 
of  nitrogen,  Ozone  and  Peroxide  of  Hydrogen  are 
the  most  important  members  of  this  class. 

Application.— In  the  selection  and  use  of 
volatile  deodorants,  it  is  necessary  to  distinguish 
between  bodies  which  possess  the  power  of  de- 
stroying or  removing  a  noxious  smell,  and  those 
which  merely  cover  one  smell  by  another.  Car- 
bolic acid,  for  instance,  which  is  a  valuable  dis- 
infectant, is  of  little  use  as  a  deodorant,  al- 
though its  powerful  odour  may  render  other 
weaker  but  more  objectionable  odours  impercep- 
tible or  indistinguisable.  On  the  other  hand, 
the  so-called  chloride  of  lime  (chlorinated  lime 
of  the  Pharmacopoeia),  while  it  possesses  a 
strong  and  characteristic  smell  itself,  is  capable 
of  destroying  other  noxious  odours,  and  is  an 
excellent  deodorant. 

The  chemical  action  by  which  noxious  odours, 
are  destroyed  is  principally  one  of  oxidation, 
and  therefore  this  class  of  deodorants  are  gene- 
rally oxidising  agents.  Ozone,  or  active  oxygen, 
is  the  natural  deodorant  contained  in  the  atmo- 
sphere, which  no  doubt  largely  contributes  to 
the  destruction  of  noxious  vapours  in  the  air. 
Volatile  oils,  which  emanate  from  the  flowers 
and  other  parts  of  plants,  in  contact  with  atmo- 
spheric oxygen  produce  peroxide  of  hydrogen, 
and  this  as  an  oxidising  agent  possesses  deodor- 
ising as  well  as  disinfecting  properties.  The 
moderate  and  judicious  use  of  perfumes  may 
thus  produce  a  beneficial  effect,  although  their 
undue  employment,  by  hiding  more  than  remov- 
ing what  is  objectionable  and  may  be  injurious 
to  health,  cannot  be  recommended.  The  prepa- 
ration called  '  Sanitas '  is  principally  a  solution 
of  peroxide  of  hydrogen. 

2.  Non-volatile  Deodorants. —  Enumera- 
tion.— Among  this  class  of  deodorants  are  in- 
cluded Charcoal,  Earth,  Lime,  Oxide  of  Iron,  Sul- 
phate of  Iron,  Chloride  of  Zinc,  Nitrate  of  Lead, 
and  Permanganate  of  Potash. 

Application. — Although  very  efficient  when 
brought  into  contact  with  the  class  of  odorous 
substances  referred  to  as  noxious  gases,  these 
deodorants  are  less  generally  useful  than  they 
would  otherwise  be  on  account  of  their  non- 
volatile character.  Charcoal  owes  much  of  its 
efficacy  as  a  deodorant  to  the  surface-attraction 
and  power  of  condensation  which  it  possesses,  by 
virtue  of  which  it  brings  noxious  gases  such  as 
sulphuretted  hydrogen  into  contact  with  oxygen 
in  a  condensed  and  active  state,  so  that  they  are 
burnt  up  and  resolved  into  innocuous  compounds, 
or  compounds  less  noxious  than  those  from  which 
t  hey  are  produced.  Earth  and  oxide  of  iron,  which, 
like  charcoal,  are  used  in  the  solid  and  dry,  or 
nearly  dry  state,  absorb  and  combine  with,  or 
promote  the  combination  of,  noxious  gases,  pro- 


ducing innocuous  products.  Lime  may  be  used 
either  dry  or  in  the  state  of  milk  of  lime.  The 
other  substances  namod  are  used  in  the  form  of 
solution  in  water.  Where  large  quantities  of  de- 
composing animal  or  vegetable  matter  are  required 
to  be  deodorised,  dry  lime  or  solution  of  sulphate 
of  iron  (green  vitriol)  may  be  economically  and 
advantageously  used.  T.  Redwood. 

DEPILATORIES  (depilis,  without  hair;. 
Stnon.  :  Psilotkron,  Bicsma. 

Definition. — Depilatories  are  agents  used  for 
destroying  the  hair  by  means  of  their  chemical 
properties. 

Enumeration  and  Action.  —  Depilatories 
usually  consist  of  powders,  of  which  the  chief  con- 
stituents are  quicklime  (three  parts),  and  sul- 
phuret  of  sodium  (one  part),  diluted  with  (four 
parts  of)  starch.  The  powder  is  mixed  with 
water  to  the  consistence  of  a  thin  paste,  and  laid 
on  the  part  to  be  operated  on  by  means  of  an 
ivory  paper-knife.  In  from  five  to  fifteen  mi- 
nutes the  paste  should  be  carefully  scraped  off, 
when  the  hair,  shrivelled  and  burnt,  will  come 
with  it.  The  skin  must  then  be  washed  with 
fresh  water,  and  dried,  and  anointed  with  cold 
cream.  A  strong  solution  of  sulphuret  of 
barium,  made  into  a  thin  paste  with  starch,  is 
a  powerful  depilatory. 

Erasmus  "Wilson. 

DEPLETION  (depleo.I  empty).  Synon.: 
Fr.  depletion. 

Definition. — By  depletion  is  understood  (a) 
the  unloading,  or  rendering  less  full,  of  that 
which  is  over-burdened  or  over-full,  for  ex- 
ample, portions  of  the  turgid  vascular  system 
— as  the  portal  vessels ;  or  (b)  excessive  eva- 
cuation causing  exhaustion — as  in  choleraic  or 
other  severe  diarrhoea. 

Uses. — Depletion,  local  or  general,  as  a  thera- 
peutic agent,  may  be  practised  in  a  variety  of 
affections,  such  as  cerebral  congestion,  venous 
turgescence,  engorgement  of  the  portal  system, 
pulmonary  congestion,  renal  isehsemia,  or  general 
plethora. 

Methods. — The  agencies  whereby  depletion 
may  be  produced  are  blood-letting,  general  or 
local,  purging,  sweating,  vomiting,  and  absti- 
nence from  food  and  drink. 

1.  General  Blood-letting. — There  is  no 
more  powerful  or  prompt  depleting  agent  than 
general  blood-letting  by  venesection  or  arterio- 
tomy  ;  indeed,  the  chief  indications  for  bleeding 
are  to  be  found  where  it  serves  a  depleting  pur- 
pose— as  in  engorgement  of  the  right  heart  and 
venous  system,  visceral  congestion  and  arterial 
turgescence.  {See  Blood,  Abstraction  of.)  It  is 
seldom,  however,  that  abstraction  of  blood  needs 
to  be  carried  to  such  an  extent  as  to  exert  a 
marked  depleting  effect  on  the  whole  system; 
it  is  required,  rather,  for  the  relief  of  limited 
vaso-motor  disturbances. 

2.  Local  Bleeding. — Bloeding  by  means  of 
leeches,  scarifications,  or  cupping,  may  serve  a 
very  valuable  depleting  purpose  in  limited 
congestions,  as  in  those  of  the  pericardium, 
pleura,  peritonaeum,  lungs,  eyes,  kidneys,  tongue, 
uterus,  and  hsemorrhoidal  vessels. 

3.  Purgation.— -For  general  depleting  pur- 
poses free  purging  by  means  of  hydragogue 
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cathartics  is  the  most  efficacious  agent.  In  cere- 
bral, cardiac,  and  hepatic  congestions,  when  it  is 
required  to  give  relief  to  turgid  vessels  without 
abstracting  blood,  nothing  depletes  so  readily, 
efficiently,  and  safely  as  watery  purges.  The  host 
purgatives  aro  : — Klatorium,  jalap,  senna,  scam- 
mony,  sulphate  of  magnesia  or  soda,  tartrate 
of  soda,  bi  tartrate  of  potash,  croton  oil,  and 
gamboge  ;  to  which  may  be  added,  podophyllin, 
calomel,  and  antimony.  Watery  purges  have  the 
great  advantage  of  deplotingby  removing  6er- 
osity  from  the  blood-vessels  without  tho  loss  of 
red  corpuscles.  In  cerebral  congestion  depletion 
by  means  of  such  purges  is  of  cardinal  service. 
In  congestion  of  the  intestinal  tract  arising  from 
hepatic,  cardiac,  or  pulmonary  disease,  a  mer- 
curial followed  by  a  saline  purge  is  of  great 
service.  Antimony  has  been  mentioned  in  the 
above  list  because  of  its  usefulness  in  combina- 
tion with  sulphate  of  magnesia  and  other  saline 
purges.  It  should  be  remembered  that  it  also 
acts  as  a  depressant,  and  should  only  be  used 
when  such  action  is  permissible. 

4.  Vomiting. — When  used  as  an  emetic, 
antimony  has  a  powerfully  depressant,  as  well 
as  evacuant  or  depletory  effect;  but  depression 
and  depletion  are  not  synonymous.  The  low- 
ering effect  of  free  purging  is  pronounced,  and 
ordinarily,  sufficient.  Emetics  may  act  as 
depletants  by  evacuating  the  contents  of,  or 
producing  a  flux  from,  the  stomach  ;  but  their 
depressant  action  is  always  to  be  borne  in  mind 
when  used  with  this  object. 

5.  Sweating. — This  is  a  less  effectual  mode 
of  depletion.  It  may  serve  a  good  purpose, 
when  freely  induced,  in  lowering  arterial  tension, 
as  in  cases  of  renal  disease,  especially  if  there 
be  pyrexia.  Active  exercise,  the  hot  air  (or  Tur- 
kish) bath,  the  vapour  bath,  wet  packing,  jabor- 
andi,  antimony,  and  Dover's  powder  are  the  usual 
modes  of  exciting  diaphoresis.  Diaphoretics 
are  often  aided  by  copious  draughts  of  hot 
fluids.  The  evacuant  action  of  sweating  and 
purging  may  be  advantageously  combined  when 
speedy  depletion  is  desired.  The  combination 
is  valuable  in  certain  dropsies. 

6.  Abstinence. — General  depletion  may  be 
produced  by  abstinence  from  food  and  drink, 
and  is  sometimes  employed  in  the  treatment  of 
aneurism,  and  of  strangulated  hernia  contain- 
ing omentum,  the  absorption  of  the  fat  of  which 
is  the  object  aimed  at  by  starvation. 

Alfrkd  Wiltshire. 

DEPOSITS. — The  term  deposit  had  at  one 
time  a  much  wider  extension  in  pathology  than 
it  has  now.  In  accordance  with  the  doctrine  of 
morbid  erases  or  dyscrasim,  it  was  customary  to 
regard  cancers  and  all  new-growths,  the  products 
of  tubercular  and  scrofulous  diseases,  as  well  as 
those  of  the  specific  fevers  and  ordinary  inflam- 
mation— in  fact  almost  every  kind  of  morbid  pro- 
duct in  the  body — as  '  deposited'  from  tho  blood 
in  consequonce  of  some  alteration  in  its  composi- 
tion. In  many  of  these  cases  tho  torm  deposit  is 
still  often  used,  even  though  an  entirely  different 
view  maybe  taken  of  the  processes  leading  to 
these  morbid  changes.  The  name  remains,  though 
the  idea  has  departed  ;  and  this  is  also  t  rue 
of  other  morbid  products  called  deposits.  The 


term  secondary  deposit*  was  formerly  used  for 
what  are  now  willed  pysemic  or  secondary  ab- 
scesses,  from  a  belief  that  pus  was  removed  fror< 
the  original  seat  of  disease,  and  deposited  iu  di - 
tant  parts.  The  term  atlveromatous  deposit  is  dua 
to  Kokitansky,  who  described  this  change  as  due 
to  thedeposition  upon  the  arterial  wall  of  material 
precipitated  from  the  blood.  In  both  these  cases 
the  terra  seems  now  misleading.  Again,  several 
processes  which  we  now  call  degenerations  or 
infiltrations  were  formerly  spoken  of  as  deposits; 
for  example,  lardaceous,  fatty,  and  pigmentary 
deposit;  and  although  these  processes  may  now 
be  better  described  by  another  name,  it  cannot 
be  doubted  that  in  some  of  them  an  extraneous 
substance  is  actually  deposited  in  the  tissues. 
The  term  fibrinous  deposits  was  also  used  for 
the  masses  now  known  as  infarctions  or  blocks 
(as  for  example  in  the  spleen  or  kidneys)  where 
the  appearance  of  a  mass  of  extraneous  material 
is  produced  by  the  degeneration  as  a  mass  of 
tissue,  mixed  with  products  of  hemorrhage,  in- 
flammation, and  exudation.  In  quite  another 
sense  the  various  substances  precipitated  from 
urine  are  spoken  of  as  urinary  deposits,  with 
which  we  are  not  here  concerned. 

When  these  exceptions  are  made,  the  present 
use  of  the  word  deposit  is  a  limited  one,  but  is 
appropriate  in  those  cases  where  something  dif- 
ferent from  the  elements  of  the  tissue,  and  es- 
pecially if  it  be  an  inorganic  material,  is  found 
in  their  substance,  and  when  it  may  reasonably 
be  supposed  th  it  this  material  has  been  brought 
to  the  tissues  by  the  circulating  fluid  and  there 
deposited.  The  term  is  clearly  inappropriate 
when  the  foreign  matter  is  formed  by  some 
chemical  change  in  the  substance  of  the  tissue- 
elements,  but  between  such  cases  and  those  just 
mentioned  it  is  very  difficult  to  draw  the  line. 
We  shall  6peak,  in  the  sense  just  defined,  of  cal- 
careous, metallic,  and  pigmentary  deposits. 

1.  Calcareous  Deposits. — All  calcification  of 
the  tissues  of  the  body,  whether  normal  or  degene- 
rated, of  inflammatory  products,  of  new  growths, 
or  of  any  morbid  products,  appears  to  depend 
upon  the  deposition  of  lime-salts  in  the  form  of 
granules,  this  deposition  taking  place  either 
within  the  substance  of  the  elements,  or  more 
rarely  in  the  intercellular  substance,  or,  possibly, 
sometimes  in  the  interstices  of  the  tissue.  Cal- 
careous deposit  takes  place  towards  the  close  of 
life  in  several  parts  of  the  body,  as  in  the  walls 
of  arteries,  in  cartilages  and  tendons,  in  the 
valves  of  the  heart,  the  crystalline  lens  of  the  eye, 
and  other  parts  ;  though  in  most  of  these  cases,  if 
not  in  all,  some  other  pathological  change  pre- 
cedes the  deposition  of  lime.  Still  more  frequently 
t.his  change  occurs  in  masses  of  dead  or  degene- 
rated materials,  as,  for  instance,  in  organs  which 
have  partially  or  wholly  lost  their  vitality,  in 
new-growths  which  have  reached  the  stage  of 
retrogressive  change,  in  old  blood-clots,  or  in 
products  of  bygone  inflammation.  A  wasted 
eyeball  always  becomes  partly  calcified  (gome- 
times  ossified) ;  tumours,  such  as  myoma  and 
fibroma,  aro  especially  subject  to  calcification; 
venous  clots  which  remain  long  undisturbed,  as 
in  tho  deep  veins  of  the  pelvis,  undergo  the  same 
change,  and  become  phlebolithcs.  Old  inflam- 
matory products,  as  pus  and  lymph,  seem  to 
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become  necessarily  calcified  if  they  are  not  ab- 
sorbed ;  so  do  especially  the  products  of  chronic 
degenerative  inflammations  which  have  become 
necrotic,  as  seen  in  scrofulous  lymphatic  glands, 
and  in  tubercular  masses  in  the  lungs.  A 
similar  explanation  applies  to  calcareous  deposit 
in  the -walls  of  arteries,  whore  the  lime  is  generally 
deposited  in  new  products  which  result  from 
chronic  arteritis  or  the  atheromatous  process, 
though  lime  may  also  be  deposited  in  the  muscu- 
lar walls  independently  of  atheroma.  Necrotic 
masses  resulting  from  embolic  infarction  are  fre- 
quently calcified.  Parasites  of  all  kinds,  occur- 
ring in  solid  organs,  are  liable  to  become  sur- 
rounded by  a  calcified  wall :  a  change  frequently 
seen  in  hydatid  cysts. 

From  all  this  it  appears  that  calcareous 
deposit  rarely  occurs  in  normal  healthy  tissues, 
but  is  common  in  such  parts  as  are  dead  or  of 
deficient  vitality.  Its  deposition  must  be  attri- 
buted to  some  chemical  reaction  between  the 
tissues  thus  altered  and  the  lime-salts  in  the 
blood,  and  it  is  possible  that  the  presence  of  an 
excessive  quantity  of  lime-salts  in  the  blood 
sometimes  favours  the  change,  since  deposition 
of  lime  in  one  part  sometimes  coincides  with  re- 
moval of  it  from  another  part.  In  senile  decay 
the  wasting  of  bones  goes  on  simultaneously  with 
the  calcifying  processes  just  mentioned,  and  in 
some  rare  eases  rapid  absorption  of  bone  from 
special  disease  has  appeared  to  be  the  determin- 
ing cause  of  its  deposit  elsewhere  by  a  sort  of 
calcareous  metastasis. 

2.  Metallic  Deposits. — Other  minerals  be- 
sides lime-salts  are  rarely  found  deposited  in  the 
tissues,  although  in  cases  of  chronic  metallic 
poisoning,  compounds  of  lead,  silver,  and  copper 
may  be  found  thus  deposited.  Zinc  and  mercury 
are  less  clearly  traced,  but  probably  follow  the 
same  law.  The  state  of  chemical  combination  in 
which  the  metals  occur  is  not  positively  known,  but 
appears  to  be  some  combination  with  albumen. 

3.  Pigmentary  Deposits. — Pigmentation  as 
a  process  is  discussed  in  the  article  Degenera- 
tion?, and  has  been  shown  to  depend  very  fre- 
quently upon  the  occurrence  of  haemorrhage  and 
transformation  of  the  extravasated  blood.  But 
pigment  is  deposited  in  many  parts  of  the  body, 
both  normally  and  pathologically,  quite  inde- 
pendently of  haemorrhage.  Normally  this  is 
seen  in  the  skin,  the  choroid  coat  of  the  eye,  &e. : 
pathologically  in  the  same  situations,  but  in  ex- 
cessive quantity ;  and  also  in  abnormal  situations, 
as  on  the  mucous  membrane  of  the  mouth.  The 
arrangement  of  the  pigment  is  in  every  case  the 
lame,  forming  minute  black  granules  in  the  pro- 
toplasm of  the  cells  around  the  nucleus.  Its 
deposition  and  removal  are  regulated  by  causes 
as  yet  very  imperfectly  known,  but  are  probably 
in  some  way  dependent  upon  the  nervous  system. 

The  deposit  of  such  substances  as  fat,  larda- 
ceous  material,  colloid,  &c,  is  not  a  simple  pro- 
cess, but  depends  either  upon  chemical  motamor- 
phosis  of  the  cell,  or  on  general  pathological 
changes,  which  are  dealt  with  in  other  parts  of 
this  work.  J.  p.  Paynb. 

DERBYSHIRE  NECK.— A  synonym  for 
goitre,  which  is  thus  called  from  the  prevalence 
of  the  disease  in  that  county. 
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DERIVATIVES  (dirivo,  I  drain). 
Definition. — Medical  appliances  or  remedies 
which  lessen  a  morbid  process,  such  as  inflamma- 
tion, in  one  part  of  the  body,  by  producing  a  flow 
of  blood  or  lymph  to  another  part. 

Enumeration.  — Derivatives  include  —  Loeaj 
bleeding,  Cupping,  Leeches,  Blisters,  Sinapisms, 
and  Setons. 

Action. — The  name  'derivative'  was  applied 
in  ancient  times  under  the  belief  that  diseases 
were  caused  by  morbid  humours,  which  might 
be  drawn  away  from  the  part  which  they  were 
affecting.  It  is  now  used  chiefly  to  signify  the 
diminution  of  blood  in  an  inflamed  part,  by  in- 
creased circulation  in  some  other  vascular  dis- 
trict, either  adjoining  or  remote  from  it. 

T.  Laudee  Buunton. 

DERMATALGIA  (Se'p/ia,  the  skin,  and 
&\yos,  pain). — Pain  and  aching  in  the  skin.  See 
Nettealgia. 

DERMATITIS  (Septet,  the  skin). — Inflam- 
mation of  the  skin,  a  term  applicable  to  every 
variety  of  inflammation  of  the  integument,  but 
especially  to  an  acute  inflammation  attended 
with  exfoliation  of  the  cuticle  and  copious 
desquamation,  for  example,  Deimatitis  Exfolia- 
tiva, the  Pityriasis  rubra  of  Devergie. 

DERMATOLYSIS  (Sepfia,  the  skin,  and 
Kvais,  a  loosening). — Looseness  or  relaxation  of 
the  skin.   See  Cutis  fenduxa  and  Moixuscum. 

DESQUAMATION  (de,  from,  and  squama, 
a  scale). — The  process  of  separation  or  shedding 
of  the  epithelium  of  any  surface.  It  is  of  most 
importance  in  connection  with  the  skin  in  scar- 
latina, where  the  epidermis  usually  desquamates 
extensively. 

DESQUAMATIVE    NEPHRITIS.  —  A 

synonym  for  certain  forms  of  Bright's  Disease, 
applied  on  account  of  the  shedding  of  the  epi- 
thelium lining  the  tubules,  which  is  character- 
istic of  the  disease.    See  Beight's  Disease. 

DETERGENTS  {dctcrgo,  I  cleanse). 
Definition. — Substances  which  cleanse  the 
skin. 

Enumeration. — The  principal  detergents  are — 
Water,  Soap,  Alkalies,  Ox-gall,  Milk,  Vinegar, 
Charcoal,  Sand,  Oatmeal,  Sawdust,  Pumice- 
stone,  Oil,  and  Borax. 

Uses. — Detergents  are  used  either  to  remove 
extraneous  dirt  adherent  to,  or  epidermal  scales 
which  may  have  accumulated  upon  the  skin,  and 
interfere  with  its  function.  The  chief  detergent 
is  warm  water,  but  its  action  is  greatly  aided 
by  such  substances  as  soap,  alkalies,  borax,  or 
vinegar,  which  act  chemically  in  the  removal  of 
dirt  or  epidermis  ;  or  by  such  substances  as  oat- 
meal, sawdust,  charcoal,  pumice-stone,  and  sand, 
which  act  mechanically.  Oil  removes  the  resin- 
ous deposit  left  on  the  skin  by  plasters.  Where 
the  skin  is  tender,  as  in  the  case  of  the  scalp,  and 
where  at  the  same  time  the  detergent  employed 
cannot  very  readily  be  removed,  borax  with  elder- 
flower  water  may  be  fouud  preferable  to  the  more 
irritating  soaps  as  a  moans  of  removing  scurf. 

T.  Laudee  Beunton. 
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DETERMINATION  OP  BLOOD.— In- 
creased flow  of  blood  to  a  part  or  organ,  synony- 
mous with  active  hyperwmia  or  active  congestion. 
See  Circulation,  Disorders  of. 

DEVELOPMENT,  Arrest  of.— The 
causes  of  arrest  of  development  are  in  most 
cases  still  very  doubtful,  anil  for  the  most  im- 
1  portant  theories  and  observations  on  the  subject 
the  reader  is  referred  to  the  article  on  Mal- 
formations. Such  arrests  may  take  place  at  any 
stage  in  the  development  of  the  embryo  and  of 
its  organs;  but  only  the  most  important  of  them, 
and  the  mode  in  which  some  typical  examples  are 
brought  about,  will  be  mentioned  here. 

Varieties. — Those  which  occur  very  early 
in  foetal  life  are  complex  and,  for  the  most 
part,  incompatible  with  viability  ;  whilst  those 
which  occur  later  often  affect  only  one  organ  or 
a  set  of  organs,  and  in  some  cases  form  no  barrier 
to  a  prolonged  existence.  Not  only  must  the 
fostus  be  considered,  but  also  the  placenta  and 
membranes  in  which  it  is  enclosed  in  utero ;  for 
diseases  of  these  lead  to  many  forms  of  monstro- 
sity, either  by  interference  with  the  nutrition  and 
respiration  of  the  embryo,  as  in  the  case  of  many 
so-called  '  true  moles ' ;  or  the  normal  changes 
may  be  checked  by  adhesions  between  them  and 
the  foetus.  Persistence  of  the  umbilical  vesicle  is 
excessively  rare,  but  a  patent  vitelline  duct  is  very 
common,  and  explains  many  of  the  diverticula  in 
connection  with  the  small  intestines.  A  want  of 
closure  of  the  visceral  laminse  is  the  source  of 
many  deformities,  from  a  simple  fissure  in  the 
sternum,  or  a  ventral  hernia,  to  a  complete  an- 
terior cleft,  with  the  thoracic  and  abdominal  vis- 
cera lying  bare  out  of  the  body-cavity.  In  other 
cases  the  skin  and  muscles  only  may  cover  the 
viscera,  or  the  muscles  may  not  be  developed. 
The  thorax  is  closed  before  the  abdomen,  so  that 
ectopia  of  the  abdominal  is  more  common  than 
of  the  thoracic  viscera.  The  abdomen,  however, 
is  sometimes  closed  in,  whilst  the  thorax  remains 
open,  and  varying  degrees  of  ectopia  cordis  result; 
but  this  is  rarely  complete.  Epispadias  and  hy- 
pospadias to  varying  extents  are  further  examples 
of  imperfect  fusion  of  the  ventral  laminse.  These 
may  or  may  not  be  attended  with  displacement 
or  deficiency  of  the  urinary  and  genital  organs. 
Similarly  from  an  incomplete  fusion  of  the  dorsal 
laminae  the  various  forms  of  spina  bifida  occur, 
and  these  are  generally  accompanied  with  an  ex- 
cess of  fluid  in  the  spinal  canal,  or  hydrorachis. 

The  arrests  in  the  development  of  the  cerebro- 
spinal centres  and  of  the  organs  of  special  sense 
are  very  numerous.  The  whole  brain  may  be  want- 
ing, or  the  medulla  oblongata  developed  and  the 
remaining  portions  missing,  or  any  given  part  of 
it  may  be  absent  or  quite  rudimentary.  From 
incomplete  fusion  of  the  bones  of  the  skull  hernia 
cerebri  or  encephalocele  occurs,  and  this  is  gene- 
rally complicated  with  hydrocephalus,  though 
the  latter  is  frequently  found  as  an  independent 
and  solitary  affection.  Coloboma  and  deficiency  of 
the  olfactory,  optic,  or  auditory  nerves  are  well- 
known  examples  of  arrested  development  of  the 
organs  of  special  sense.  The  special  malforma- 
tions of  the  heart  and  vascular  system,  the  diges- 
tive, respiratory,  and  urino-genital  systems,  will 
be  described  under  the  various  organs;  but  re- 
ference must  here  be  made  to  congenita)  fissures 


leading  into  the  pharynx  (persistent  branchial 
clefts),  to  the  various  fissures  of  the  face  and 
palate,  to  persistent  cloacae,  to  the  numerous 
forms  of  hermaphroditism,  and  to  imperforate 
anus,  as  all  coming  under  this  head.  Varying 
degrees  of  ill-developed  extremities  are  common 
from  a  diminution  of  number  in  the  fingers  or  I 
toes,  or  their  coalescence,  to  a  complete  absence  1 
of  one  or  all  the  limbs.    Finally,  ducts,  vessels  j 
and  openings — such  as  the  urachus,  ductus  arte- 
riosus, umbilical  vessels,  and  foramen  ovale—  ; 
which  normally  close  soon  after  birth,  may  remain 
patent  throughout  life.  John  Cuhnow. 

DEVONSHIRE  COLIC. — A  synonym  for  I 
lead  colic,  which  has  arisen  from  the  frequency 
of  lead-poisoning  in  that  county,  supposed  to  be 
due  to  the  contamination  of  cider  by  lead.  See 
Lead,  Poisoning  by. 

DIABETES  INSIPIDUS   (Bid,  through, 
0a(vw,  I  flow;  and  insipidus,  tasteless). — Stnon.: 
Polyuria ;  Fr.  Diahete  insipide  or  mm  sucre ;  Ger.  \ 
Polyurie.  Asynonym  for  Polyuria.  SeePoLvcKiA. 

DIABETES  MELLITLTS  (Sid,  through, 
Paivw,  I  flow;  and  /ufXirra,  a  bee). — Stnon.:  I 
Glycosuria;  Fr.  Diabkte;  Ger.  Harnzuckerruhr. 

Definition. — The  term  Diabetes,  meaning  aD 
excessive  flow  of  something,  has  been  applied  to 
the  pathological  condition  indicated  by  an  ex-  | 
cessive  flow  of  urine.    It  has,  moreover,  been 
almost  wholly  limited  to  the  kind  of  malady  ' 
characterised  by  the  presence  of  a  notable  quan-  f 
tity  of  sugar  in  the  urine — acondition  more  strictly  ! 
described  by  the  term  Diabetes  Mellitus.  Another 
condition  is  sometimes  seen  where  no  sugar  is 
to  be  found  in  the  urine,  which  is,  however,  | 
excessive  in  quantity.      This  is  designated  as 
Diabetes  Insipidus,  or  better,  Polyuria. 

Diabetes  is  a  malady  more  or  less  chronic, 
characterised  by  the  persistent  presence  of  8 
notable  quantity  of  sugar  in  the  urine,  which  is  in 
most  cases  markedly  abundant.  It  is  accompanied  | 
by  thirst,  hunger,  and  bodily  wasting.  If  un- 
relieved it  invariably  tends  to  death.  The  ordi- 
nary form  of  Diabetes  is  thus  to  be  distinguished 
from  certain  other  conditions,  where,  for  instance, 
a  small  or  hardly  perceptible  trace  of  sugar  may 
be  detected  in  the  urine ;  or  where,  yet  again, 
considerable  quantities  of  that  substance  may  be 
detected  occasionally,  and  for  a  short  time  only. 
To  this  abnormal  condition  the  term  Glycosuria 
(y\vKvs,  sweet,  and  oZpov,  urine),  which  is  often 
also  employed  to  describe  artificial  diabetes,  best 
applies. 

General  Considerations. — Three  important 
facts  lie  at  the  bottom  of  our  knowledge  of  th*" 
pathology  of  Diabetes.' 

These  are : — 

I.  That  grape  sugar  is  found  in  the  healthy 
human  body. 

II.  That  glycogen,  a  substance  closely  allied 
in  chemical  composition  to  grape  sugar,  is  also 
found  in  the  healthy  human  body. 

III.  That  both  of  these  may  be  formed  in  the 
healthy  human  body. 

Beyond  these,  certain  other  fairly  definite  pro- 
positions may  be  made. 

1  The  discussion  at  length  of  the  subject  Qlycogcnesto, 
which  formed  part  of  the  original  nrticlc,  fcas  <or  want  of 
space  been  here  omitted. — Kd. 
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1.  Glysogen  is  found  most  abundantly  in  the 
liver, insomuch  that,  -with  due  precautions,  it  can 
always  be  detected  there :  after  a  certain  time 
sugar  takes  the  place  of  glycogen,  but  the  exact 
mode  and  time  of  this  conversion  are  not  known. 

2.  Nevertheless,  it  is  fairly  certain  that  the 
sugar  called  glucose  can  always  be  detected  in 
the  liver  ;  still  more  certain  that  it  is  to  be  found 
in  the  blood  ;  but 

3.  This  sugar  never  appears  in  any  notable 
quantity  during  a  state  of  health  in  the  urine. 

4.  As  sugar  is  not  to  be  found  in  any  appreci- 
able quantity  in  any  other  of  the  excretions,  it 
follows : 

5.  That  this  sugar  must  disappear  in  the  body. 

6.  It  is  commonly  asserted,  and,  upon  the 
whole,  believed,  that  sugar  is  less  plentiful  in 
venous  than  in  arterial  blood. 

7.  From  this,  if  true,  it  follows  that  sugar 
must  be  used  up  in  the  course  of  the  circula- 
tion. 

8.  Where  the  combustion,  or  oxidation,  occurs 
is  not  quite  clear. 

9.  But  it  is  plain  that,  from  a  fault  in  either 
direction,  sugar  may  become  over-abundant  in 
the  blood,  namely  : — 

a.  By  over-production,  or 

b.  By  diminished  consumption. 

10.  The  over-production  and  the  diminished 
consumption  of  sugar  in  the  body  may  depend 
on  various  causes.  The  most  notable  of  these 
are  (a)  an  increased  ingestion  of  saccharine  ma- 
terial into  the  stomach  and  bowels,  without  a 
corresponding  destruction  ;  and  (6)  such>an  alte- 
ration of  nerve-influence  as  will  completely  modify 
the  relative  proportions  of  the  sugar  produced  and 
the  sugar  destroyed. 

11.  With  an  excess  of  sugar  in  the  blood,  only 
one  easy  road  of  egress  from  the  body  is  available, 
that  is,  by  way  of  the  kidneys  ;  but  this  is  not  a 
sufficient  outlet  when  there  is  great  superabun- 
dance in  the  blood.  Sugar  may  then  be  found 
in  almost  every  one  of  the  secretions  or  excretions. 

12.  With  this  unnatural  discharge  of  sugar 
there  is  usually  a  corresponding  discharge  of 
urine,  but  not  always. 

13.  Thus  there  maybe  no  greatly  increased 
flow  of  urine,  yet  the  urine  may  be  rich  in 
sugar. 

14.  And  yet,  again,  there  may  be  a  copious 
flow  of  urine  without  any  sugar,  as  in  Polyuria. 

15.  Hence  the  over-production  or  the  dimin- 
ished consumption  of  sugar  in  the  system  has 
no  necessary  connection  with  increased  flow  of 
urine. 

1 6.  Both  the  abnormal  action  of  the  liver  and 
ithat  of  the  kidneys  seem  in  the  main  to  depend 
on  similar  but  not  identical  causes. 

17.  Both  seem  to  be  under  the  control  of  the 
sympathetic,  but  the  special  fibres  are  not  the 
same  as  regards  the  two  organs. 

(a)  In  the  case  of  the  liver  the  fibres  seem  to 
originate  in  the  medulla  oblongata,  to  descend 
in  the  spinal  cord  to  the  lower  cervical  or  upper 
dorsal  vertebrae,  thence  to  leave  the  cord  to  join 
the  gangliated  sympathetic,  and  so  ultimately  to 
reach  the  liver. 

(6)  In  the  case  of  the  kidnoys  the  active  fibres 
proceed  further  down  the  spinal  cord,  but  are 
ultimately  connected  with  the  great  abdominal 
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plexus,  for  such  it  may  well  be  called,  whence 
the  fibres  proceed  to  the  kidneys. 

jEtiology. — The  classification  of  cases  of  dia- 
betes according  to  causation  is  in  very  many  cases 
practically  impossible. 

As  to  the  circumstances  that  call  the  morbid 
processes  into  play,  we  know  very  little.  It  is 
certain,  however,  that  the  disease  is  much  more 
frequent  among  men  than  among  women,  and 
among  the  middle-aged  than  among  the  very 
young  or  the  very  old.  The  disease  is  very  much ) 
more  fatal  in  young  adults  than  in  those  over,  ( 
say,  forty-five.  That  the  disease  is  more  rife  in 
certain  districts  than  in  others  may  probably  be 
best  explained  by  its  undoubted  tendency  to 
heredity.  This  heredity,  as  in  many  other  mala- 
dies, is  peculiar ;  the  diabetic  tendency  in  one 
branch  of  a  family  being  represented  in  another 
branch  by  various  nervous  disorders,  especially 
epilepsy  and  imbecility. 

Of  the  so-called  exciting  causes  there  are  two 
of  the  first  rank,  namely,  injury,  or  disease  of  the 
brain ;  and  mental  excitement,  or,  perhaps  still 
more,  worry.  Tumours  and  other  local  brain- 
mischiefs  sometimes  give  rise  to  a  fatal  diabetes. 
Certain  mental  emotions,  at  once  powerful  and  pro- 
longed, which  maybe  epitomised  in  the  single  word 
strain,  apparently  act  as  exciting  causes  of  dia- 
betes, such  as  continuous  anxiety,  long-lasting 
grief,  or  excitement  followed  by  reaction.  Cer- 
tain errors  of  diet — such  as  excessive  use  of 
hydrocarbons,  especially  sugar — or  other  inter- 
ference with  the  laws  of  health,  may  originate  a 
fatal  diabetes,  especially  in  those  who  have  any 
hereditary  tendency  to  the  disease.  It  is  possible 
that  the  frequency  of  the  malady  among  the  Jews 
(as  noted  by  Seegen)  may  be  accounted  for  on 
dietetic  grounds. 

Ahatomicax  Characters. — Many  pathological 
conditions  have  been  recorded  as  occurring  in 
those  who  had  been  the  subjects  of  diabetes,  but 
we  know  little  of  its  real  pathology.  In  many 
cases  nothing  which  can  be  directly  connected 
with  the  diabetes  has  been  found  post  mortem. 
Latterly  attention  has  been  mainly  directed  to 
the  investigation  of  certain  parts  of  the  nervou:- 
system  and  of  the  liver  itself.  Perhaps  the  most 
reliable  data  for  the  ordinary  anatomical  ap- 
pearances are  to  be  found  in  Seegen's  analysis 
of  Eokitansky's  experience,  embracing  30  ne- 
cropsies. 

Connected  with  the  brain  and  spinal  cord 
various  lesions  have  been  found,  such  as  tumours 
of  different  kinds  pressing  on  the  medulla,  and 
softening,  with  or  without  the  marks  of  extrava- 
sated  blood.  In  some  cases  extravasation  has 
been  the  only  morbid  change  discovered.  In 
two  cases  under  the  writer's  care  there  were  ex- 
travasations of  blood  in  the  spinal  canal  in  the 
cervical  and  upper  dorsal  regions,  and  the  same 
was  observed  in  another  case  under  the  care  of 
a  colloague.  In  one  of  these  there  was  very 
marked  softening  of  the  cord  in  the  regions 
named.  In  these  three  cases  death  took  place 
suddenly.  Dr.  Dickinson's  theory  of  the  origin 
of  diabetes  in  lesions  of  the  nervous  system,  re- 
presented by  enlarged  perivascular  spaces,  the 
sites  of  existent  or  pro-oxistent  extravasations 
of  blood  with  destruction  of  the  surrounding 
nerve  tissue,  is  hardly  tenable.    The  exploration 
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of  the  sympathetic  system  has  not  been  more 
satisfactory. 

Rokitansky  found  (in  15  out  of  30  cases) 
that  the  liver  was  enlarged,  hypersemic  and  hard, 
of  a  dark-brown  colour,  with  its  acini  imperfectly 
defined.  The  same  conditions  wore  present  in 
the  cases  examined  by  the  writer.  When  the 
disease  has  lasted  a  long  time,  the  liver  may  be 
smaller  than  natural.  The  samo  would  appear 
to  hold  good  with  regard  to  the  cells  themselves. 
Early  in  the  disease,  the  cells,  especially  in  the 
outer  portions  of  the  acini,  are  large,  plump,  and 
rounded,  instead  of  angular,  with  large  and  dis- 
:inct  nuclei.  They  tend  to  assume  a  wine-red 
colour  with  solution  of  iodine,  from  the  presence 
of  unchanged  glycogen.  There  are  also  sometimes 
found  signs  of  active  cell-growth  at  this  early 
stage.  Later  the  cells  seem  smaller,  and  as  if 
undergoing  pigmentary  degeneration. 

The  condition  of  the  pancreas  in  diabetes  is 
highly  interesting.  In  13  out  of  Rokitansky's 
30  cases,  it  was  strikingly  small,  hard,  and  blood- 
less ;  and  in  many  cases  it  has  been  found  so 
shrunken  and  altered  as  to  be  hardly  recognis- 
able save  by  its  connections.  Such  was  the  case 
in  one  instance  the  writer  has  seen,  and  in  all 
his  other  cases  the  pancreas  has  been  abnormal, 
usually  contracted  here  and  there,  hard  and 
knotty.  In  one  case,  however,  the  organ  was 
enlarged  and  more  succulent  than  usual,  pro- 
bably the  first  stage  of  the  mischief.  The  oc- 
currence of  so  important  pancreatic  changes  in 
about  one-half  the  cases  of  diabetes  would  seem 
to  indicate  more  than  a  casual  connection  with 
the  disease.  What  this  connection  really  is  re- 
mains unascertained.  Klebs  has  associated  the 
changes  with  disease  of  the  cceliac  plexus.  One 
result  from  the  pancreatic  mischief  is  inability 
to  digest  fat.  This  was  seen  in  one  of  the  cases 
referred  to  above. 

The  kidneys  Rokitansky  found  diseased  in 
20  instances,  but  the  changes  were  not  uniform. 
Usually  they  presented  the  ordinary  indications 
of  hyperemia,  being  enlarged,  dark  :-ed,  and  full 
of  blood.  Occasionally  there  were  signs  ot  more 
extensive  mischief,  the  substance  of  the  kidney 
as  well  as  its  vessels  and  epithelium  being  in- 
volved, and  the  organ  harder  than  natural.  Often 
fatty  changes  occur.  In  one  case  of  the  writer's 
amyloid  changes  had  begun  in  the  Malpighian 
bodies. 

The  lungs  are  frequently  diseased :  in  only  7 
of  his  cases  did  Rokitansky  find  them  normal ; 
Dickinson  only  twice  out  of  27  instances.  The 
changes  included  all  stages,  from  acute  or  chronic 
pneumonia,  to  the  formation  of  numerous  cavities, 
or  even  to  gangrene.  In  one  of  the  writer's  cases 
the  whole  of  theupper  lobe  of  one  lung  was  con- 
verted into  a  huge  cavity  filled  with  solid  and 
semi-fluid  detritus,  having  no  gangrenous  odour. 
There  had  been  no  expectoration,  and  no 
haemorrhage,  though  vessels  were  exposed. 

The  stomach  and  intestinal  canal  present  little 
beyond  the  ordinary  signs  of  recurrent  or  chronic 
catarrh — thickening,  mammilhition,  and  slaty 
pigmentation;  erosions  and  ulcerations  may, 
however,  occur. 

Symptoms. — The  following  skotch  comprehends 
the  more  characteristic  clinical  features  of  dia- 
betes ;  but  there  are  often  important  variationa 


in  individual  cases,  though  a  certain  number  of 
features  are  common  to  all : — The  patient,  most 
likely  a  male  between  twenty  and  forty-five, 
when  he  come6  before  the  physician  has  in  all 
probability  been  suffering  from  the  disease  for 
some  time  ;  for  it  usually  comes  on  insidiously. 
He  may  say  that  he  has  been  in  failing  health 
for  a  varying  period  ;  that  he  has  been  very 
thirsty,  and  has  passed  much  wat<:r,  having  to 
get  up  repeatedly  for  this  purpose  during  the 
night.  His  appetite  has  been  more  than  hearty; 
but  his  food  seems  to  do  him  no  good,  for  he 
has  been  constantly  growing  thinner,  and  he 
feels  weak  and  ill.  On  closer  examination  it  is 
found  that  he  is  daily  passing  as  much  perhaps 
as  eight,  ten,  or  more  pints  of  urine,  light  in 
colour  and  of  a  peculiar  sweetish  odour,  of  a 
high  specific  gravity,  perhaps  1040,  and  contain- 
ing an  abundance  of  sugar.  The  skin  is  dry  and 
harsh;  the  tongue  red  and  glazed  or  slightly 
furred  ;  the  mouth  dry  and  clammy  ;  the  lips 
teeth,  and  gums  are  covered  with  scanty,  sticky 
mucus ;  the  breath  is  often  sweetish,  or  it  may 
be  unpleasant  from  the  state  of  the  mouth  ;  the 
bowels  are  confined ;  and  the  countenance  wears 
an  expression  of  weariness  and  fatigue. 

From  this  point  the  malady  may  progress  in 
one  or  other  of  two  directions.  Under  judicious 
management  the  symptoms  may  ameliorate. 
Ofteu  the  first  indication  of  improvement  is  a 
copious  perspiration  ;  the  thirst  diminishes  ;  less 
urine  is  passed  ;  the  appetite  is  not  so  ravenous ; 
the  sugar  decreases  in  quantity ;  and  with  it  the 
specific  gravity  is  lessened.  Emaciation  ceases, 
and  the  patient  begins  to  regain  weight.  This 
auspicious  commencement  may,  with  time  and 
care,  end  in  a  more  or  less  complete  return  to 
health.  Unfortunately  there  is  another  side  to 
the  picture,  for  notwithstanding  all  our  efforts 
the  patient  often  goes  from  bad  to  worse.  We 
fail  to  reduce  the  quantity  of  sugar  beyond  a 
certain  point.  The  appetite  gets  more  and  more 
voracious,  especially  for  starchy  articles  of 
food,  for  which  the  patient  will  sometimes 
lie,  steal,  do  anything,  and  yet  there  is  often 
no  feeling  of  satiety.  Sometimes  the  appetite 
fails,  and  then  emaciation  goes  on  still  more 
rapidly.  All  sexual  power  and  feeling  have  long 
ago  been  lost,  the  testes  sometimes  undergoing 
almost  complete  atrophy.  The  harsh,  dry,  and 
itchy  skin  becomes  the  seat  of  boils,  or  evi-n  of 
carbuncles.  Often  the  sight  is  injured  by  cloudi- 
ness of  the  refractive  media,  especially  of  the 
Jens,  or  by  other  and  more  anomalous  changes. 
All  this  time  the  temperature  is  low,  perhaps 
sub-normal ;  but  towards  the  later  stages  of  the 
malady  it  often  rises.  Such  a  rise  indicates  die 
accession  of  a  formidable  complication  which 
might  almost  be  said  to  be  the  natural  ter- 
mination of  diabetes.  This  superadded  mis- 
chief is  a  peculiar  insidious  kind  of  pneumonia. 
resembling  acute  pneumonic  phthisis,  and  giving 
rise  to  local  signs  resembling  those  characteristic 
of  that  malady.  The  progress  of  this  lung-mis- 
chief is  rapid,  the  fever  increases,  and  often  there 
is  irrepressible  diarrhoea,  sometimes  of  fatty- 
looking  matter.  As  the  end  approaches,  the  sugar 
usually  disappears  from  the  urine,  which  may 
become  albuminous  and  scanty.  There  rrr.y 
even  be  some  oedema  of  the  extremities.  Th*  end 
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often  comes  swiftly,  and  without  warning,  by 
icute  pneumonia,  or  by  what,  for  want  of  a  better 
name,  we  call  diabetic  coma,  or  more  slowly  by 
(rradual  exhaustion.  After  the  onset  of  pul- 
monary symptoms  it  is  never  very  long  delayed. 
Such  may  be  said  to  be  the  ordinary  course  of 
a  well-marked  case  of  diabetes.  There  are 
;ases  slighter,  where  the  history  is  different ;  but 
in  both  sets  of  cases  there  are  certain  symptoms, 
which  demand  further  consideration  than  has 
been  given  them  above. 

The  Urine. — -The  characteristic  of  the  urine 
in  diabetes  is  the  presence  in  it  of  sugar  in 
notable  quantity,  though  this  varies  greatly 
in  different  cases.  In  the  earliest  and  slightest 
forms  of  diabetes,  small  quantities  of  sugar  may 
be  passed  now  and  again,  as  after  a  meal  or  the 
consumption  of  an  unusual  quantity  of  starchy  or 
saccharine  food ;  but  the  sugar  may  completely  di  s- 
appear  in  the  interval,  or  may  do  so  finally  by  the 
use  of  an  animal  diet.  The  sugar  thus  excreted  is 
glycose  of  the  kind  called  dextrose,  from  turning 
polarised  light  to  the  right,  is  readily  soluble  in 
water  and  alcohol,  and  easily  ferments.  When  dia- 
betic urine  is  allowed  to  stand  in  a  warm  place,  fer- 
mentation soon  sets  in,  gas  being  disengaged,  and 
yeast  deposited  at  the  bottom  of  the  vessel.  The 
proportion  of  sugar  to  urine  is  usually  from  8  to 
1 2  per  cent.,  but  varies  ;  the  total  quantity  passed 
amounting  to  20  or  25  ounces,  or  even  more.  Its 
presence  in  such  proportion  causes  an  increased 
specific  gravity,  though  this  is  not  invariably 
the  case,  inasmuch  as  it  may  vary  from  1,008 
to  1,060  or  1,070.  Along  with  the  presence  of 
sugar,  we  almost  invariably  find  an  increase  in 
the  quantity  of  the  urine.  But  neither  is  this 
an  invariable  feature  of  diabetes,  for  sugar  may 
exist  with  a  normal  quantity  of  urine,  constituting 
the  so-called  Diabetes  decipiens.  But  in  most 
cases,  there  is  a  marked  increase,  the  quantity 
passed  amounting  to  8,  10,  or  15  pints  daily  ; 
and  even  the  highest  of  these  rates  has  been 
greatly  exceeded.  With  an  excessive  amount  of 
urine,  its  colour  becomes  lighter;  sometimes  it 
has  a  faint  greenish  tint,  and  when  passed  is  quite 
clear.  On  standing  there  is  no  ordinary  sedi- 
ment, though,  as  already  said,  sporules  of  yeast 
may  be  deposited  after  a  time.  There  is  on  the 
whole  an  excess — sometimes  a  large  excess — of 
urea,  and  if  the  quantity  of  urine  passed  be  small, 
urates  or  other  urinary  ingredients,  as  sulphates 
and  phosphates,  may  appear.  Very  great  incon- 
venience may  arise  in  diabetic  females,  or  even 
in  males,  by  the  arrest  of  saccharine  urine  about 
the  external  genitals,  producing  a  raw  or  ecze- 
matous  condition  of  the  inside  of  the  thighs 
and  groins.  The  urine  being  also  almost  in- 
variably acid,  is  highly  irritating  to  the  raw  and 
swollen  parts.  Enuresis  is  common,  especially 
at  night,  and  among  diabetic  children.  Albumen 
makes  its  appearance  sometimes  in  the  progress 
of,  or  in  the  later  stages  of  the  disoaso. 

The  Digestive  Organs. — As  the  correlative  of 
the  unusual  flow  of  urine  we  have  also,  as  a 
marked  and  early  symptom  of  diabetes,  extreme 
thirst,  a  thirst  too  which  cannot  be  satisfied, 
for  apparently  the  more  the  patient  drinks  the 
greater  is  the  thirst.  This  sensation  is  in  some 
pari  due  to  the  dry  and  clammy  condition 
of  the  mouth,  which  it  is  difficult  to  relieve, 
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Hunger,  or  even  a  voracious  desire  for  food,  is 
usually  a  prominent  feature  in  diabetes,  but  is 
not  invariably  present,  and  in  the  later  stages 
there  may  be  complete  loss  of  appetite,  amount- 
ing to  a  loathing,  especially  for  a  restricted  diet. 
It  is  often  impossible  to  satisfy  the  intense  crav- 
ing for  food,  and  should  satiety  be  attained  the 
sensation  lasts  but  for  a  little  time.  The  mouth 
is  usually  dry  and  parched,  the  saliva  being  scanty 
and  tenacious.  Olten  particles  of  food  are  re- 
tained about  the  teeth,  and  there  putrefy,  giving 
rise  to  unpleasant  odours.  The  buccal  fluid  is 
almost  always  acid  instead  of  alkaline,  probably 
from  the  formation  of  lactic  acid.  The  tongue 
is  rarely  perfectly  natural.  Seegen  describes  it 
as  usually  thickened  and  increased  in  volume, 
with  fissures  and  glazed  blood-red  islands  on  its 
surface,  which,  however,  may  present  a  general 
coating.  The  teeth  often  fall  out  without  pain 
from  the  retraction  of  the  gums,  and  are  sin- 
gularly liable  to  caries.  Digestion  is  usually 
good,  except  during  catarrh  of  the  stomach,  which 
is  a  rather  frequent  condition.  Constipation  is 
the  rule  in  diabetes,  often  to  a  troublesome  extent. 
This  arises  partly  from  the  deficiency  of  water  in 
the  bowel ;  partly  also  from  the  small  quantity 
of  faecal  residue  from  an  exclusively  meat  diet. 
Diarrhoea,  on  the  other  hand,  is  not  uncommon, 
and  rapid ly  deteriorates  the  patient's  strength. 

General  Symptoms. — Emaciation  is  an  early 
and  marked  symptom  of  diabetes,  but  not  in- 
variably so,  for  diabetes  often  occurs  and  persists 
in  stout  persons,  without  removing  the  obesity. 
These  are  cases  of  the  more  tractable  kind,  the 
patients  being  usually  somewhat  advanced  in 
life.  Their  complete  cure  is  seldom  effected,  but 
they  do  not  seem  to  suffer  greatly  from  the 
malady.  Though  the  emaciation  is  in  great 
part  due  to  the  removal  of  fat,  and  in  part  to 
the  abstraction  of  water  from  the  tissues,  there 
seems  to  be  also  an  actual  waste  of  muscular 
substance,  especially  in  the  advanced  stages  of 
the  disease.  With  this  emaciation  are  asso- 
ciated weakness,  weariness,  and  disinclination 
to  exertion.  These  are  often  among  the  earliest 
symptoms  of  the  disease,  and  may  occur  long 
before  wasting  is  noticed,  and  increasing 
markedly  towards  the  close  of  the  malady. 
From  various  causes,  one  being,  doubtless,  weak- 
ening of  the  heart,  oedema  of  the  lower  extre- 
mities may  occur,  with  or  without  albuminuria, 
Gangrene  of  the  extremities,  of  the  senile  kind, 
has  been  observed. 

Respiratory  apparatus. — With  regard  to  the 
respiratory  organs,  a  peculiar  apple-  or  hay-like 
odour  of  the  breath  is  sometimes  observed,  pro- 
bably arising  from  the  production  of  acetone 
mixed  with  alcohol.  But  the  most  serious  pul- 
monary symptoms  are  those  of  phthisis,  resulting 
from  a  more  or  less  chronic  pneumonia.  This 
mischief  is  usually  indicated  by  a  nightly  rise 
in  the  temperature,  but  otherwise  may  remain 
for  a  time  almost  latent.  It  is  most  com- 
mon in  the  young,  and  towards  the  end  of  the 
disoaso.  The  expectorated  matters  may  contain 
sugar.  Gangrene  of  the  lung,  or  a  form  of  necro- 
sis of  the  lung-tissues,  has  been  noticed.  With 
this  form  of  gangrene  the  sputum  may  be  odour- 
less. 

Skin.— The  skin  is  usually  dry  and  scurfy,  often 
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extremely  itchy;  wounds  inflicted  by  scratching 
heal  frith  difficulty.  Copious  saccharin  a  sweat 
is  observed  in  a  certain  number  of  instances. 
There  is  a  marked  tendency  to  the  formation  of 
boils  and  carbuncles.  Boils  often  occur  early  in 
the  disease,  and  may  give  the  clue  to  the  exist- 
ence of  diabetes.  Carbuncles  occurring  late  in  the 
disease  may  be  the  immediate  cause  of  death. 

Nervous  System  and  Special  Se/ises. — The  sight 
is  often  affected  in  diabetes,  most  frequently  by 
the  formation  of  diabetic  cataract.  Operations 
in  such  cases  do  badly  till  the  disease  is  cured, 
and  are  seldom  tried,  for  the  cataract  occurs 
late  in  the  disease,  and  advances  rapidly.  A  form 
of  retinitis  not  unlike  that  of  albuminuria  is 
sometimes  found.  Other  forms  of  imperfect  vision 
of  uncertain  origin  occur  in  diabetos.  They  go 
by  the  general  term  of  diabetic  amblyopia. 

Along  with  the  physical,  the  mental  powers 
fail,  and  all  moral  sentiments  become  blunted, 
which,  to  the  friends  of  the  patient,  is  not  the 
least  distressing  feature  in  the  malady. 

Genital  organs. — Early  in  the  history  of  the 
disease,  all  sexual  appetite  disappears,  and  sexual 
power  soon  fails  in  the  male — but  with  improve- 
ment this  may  return.  In  the  advanced  stages 
amenorrhoea  is  not  unusual  amongst  females. 

Complications. — Several  of  the  symptoms 
just  described  are  regarded  by  some  authorities 
as  complications  of  diabetes  rather  than  as 
belonging  essentially  to  the  disease.  Such  are 
especially  diabetic  cataract  and  amblyopia,  boils 
and  carbuncles,  and  the  chronic  pneumonia  or 
phthisis  in  which  diabetes  so  frequently  ends. 
Gangrene  of  the  extremities  has  also  been  occa- 
sionally observed.  Amongst  the  intercurrent 
diseases  that  are  specially  to  be  watched  for  and 
seriously  regarded,  one  of  the  most  important  is 
albuminuria,  the  appearance  of  which  may  en- 
courage a  false  prognosis,  from  the  fall  in  specific 
gravity  of  the  urine  that  attends  it. 

Diagnosis. — The  diagnosis  of  Diabetes  de- 
pends on  the  discovery  of  sugar,  in  notable 
quantity,  in  the  urine  of  the  patient.  But  before 
the  investigation  for  sugar  is  undertaken,  there 
have  usually  been  observed  by  the  patient  some 
of  the  early  indications  of  diabetes,  of  which  the 
following  are  the  most  frequent,  though  no  one 
definite  symptominvariably  heraldt'  the  disease : — 
1.  dryness  of  the  mouth  and  thirst;  2.  bodily 
weakness  and  gradual  emaciation  ;  3.  dryness  of 
skin,  with  itching  and  a  tendency  to  succes- 
sive crops  of  boils ;  4.  urination  in  increased  quan- 
tity, the  urine  being  of  a  greenish  yellow  tint,  with 
the  odour  described;  5.  defects  of  vision.  Occasion- 
ally the  attention  of  the  patient  is  drawn  to  the 
state  of  his  urine  by  the  attraction  it  presents  to 
ants,  flies,  and  other  insects ;  or  by  the  formation 
of  white  spots  of  sugar  on  his  dress  or  boots  left 
by  the  urine  on  evaporation. 

We  must  not  forget  that  in  true  diabetes 
we  find  sugar  in  notable  quantity.  There  are 
often  present  in  the  urine  other  reducing  agents 
(such  as  uric  acid  and  colouring  matters),  so 
that  the  amount  of  sugar  detected  must  be 
such  as  to  admit  of  no  doubt  whatever.  Again, 
the  presence  of  the  sugar  must  be  persistent, 
hence  a  single  examination  will  not  suffice  for 
diagnosis  unless  sugar  be  found  in  largo  quantity. 
It  may  so  happen  that  the  patient  when  seen  is 
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not  passing  Sugar,  irom  the  influence  of  restricted 
dirt,  or  from  some  other  cause,  such  as  pneu- 
monia or  other  feverish  condition.  It  is  then 
best  to  examine  the  urine  passed  an  hour  or  two 
after  a  meal,  or  even  to  permit  the  use  of  starchy 
food  for  a  day  or  two,  so  that  the  constitutional 
proclivities  of  the  patient  may  be  the  better  as- 
certained. To  determine  the  existence  of  sugar 
is  not  enough ;  it  is  always  necessary  to  deter- 
mine the  quantity  passed,  so  as  to  obtain  a  due 
to  the  intensity  of  the  disease,  and  to  judge  of 
the  effects  of  treatment. 

Qualitative  testing  for  sugar. —  1.  Specific 
gravity. — This  almost  invariably  exceeds  that 
of  the  healthy  secretion.  If  a  large  quantity  of 
urine  is  being  passed  daily,  the  specific  gravity 
of  which  is  upwards  of  1030,  we  have  good 
primd  facie  grounds  for  concluding  that  sugar  is 
present.  But  as  urinometers  are  often  inaccu- 
rate, this  criterion  i6  of  doubtful  value. 

2.  Formation  of  toruUe. — When  saccharine 
urine  is  allowed  to  stand  for  a  time  in  a  warm 
place,  sooner  or  later  fermentation  is  set  up,  with 
the  formation  of  yeast-fungus  (Torida  cerevisice). 
The  detection  of  the  fungus  by  means  of  the 
microscope  has  been  proposed  as  a  test  of  the 
saccharinity  of  the  urine.  Such  a  test  is  of  little 
use,  for  the  6poresof  the  ordinary  mildew  fungus 
(Penicillium  glaucum)ca.n  hardly  be  distinguished 
from  those  of  the  yeast-fungus,  and  penicillium 
will  grow  on  any  decomposing  organic  matter. 

3.  Fermentation. — The  fermentation  of  saccha- 
rine urine  may  be  greatly  accelerated  by  adding 
to  it  some  fragments  of  dry  German  yeast,  and 
placing  it  in  a  moderately  warm  place.  The 
production  of  alcohol  and  carbonic  acid  which 
results  is  a  certain  test  of  the  presence  of  sugar 
in  the  urine.  This  procedure,  however,  takes 
some  time  and  is  not  very  delicate,  requiring 
about  five  parts  of  sugar  in  a  thousand,  or  two 
and  a  half  grains  to  the  ounce,  to  give  any  satis- 
factory result.  It  is  best  managed  as  follows.  Take 
a  large  test-tube,  or  ordinary  medicine-bottle, 
place  in  it  some  fragments  of  yeast,  and  fill  up 
with  urine.  Fit  a  cork  with  a  hole  bored  through 
it  with  a  bent  glass  tube,  one  end  of  which  will 
reach  nearly  to  the  bottom  of  the  bottle  that 
is  to  contain  the  urine.  Fix  the  cork  firmly  in 
the  mouth  of  the  bottle,  so  that  the  bent  end  of 
the  tube  shall  turn  away  from  its  side,  and  over  a 
wine-glass  or  similar  collector.  When  fermenta- 
tion begins,  the  carbonic  acid  collecting  in  the 
top  of  the  bottle  will  press  downwards  on  the 
fluid,  which  will  thus  be  forced  up  through  the 
bent  tube,  and  fall  into  the  wine-glass  or  other 
receiver.  An  important  and  valuable  modifica- 
tion of  this  test  will  be  noted  hereafter. 

4.  Moore's  test  or  Heller's  test. — When  saccha- 
rine urine  is  boiled  with  liquor  potassae  the  sugar 
is  decomposed,  and  a  compound  is  formed,  giving 
its  colour,  black  or  brown,  to  the  fluid.  A  con- 
venient test-tube  is  filled  one-third  full  with  the 
urine,  and  an  equal  quantity  of  liquor  potasse  is 
added.  The  two  should  then  be  well  mixed  by 
shaking,  and  the  heat  of  a  spirit  lamp  applied  to 
the  upper  portion  of  the  mixed  fluids.  If  6Ugar 
be  present  this  portion  will  gradually  darken, 
the  tint  assumed  varying  in  depth  according  to 
the  quantity  of  sugar  present.  This  test  is  very 
convenient,  but  it  is  liable  to  several  objections, 
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notably  tliese :— (a)  It  is  far  from  delicate,  re- 
quiring as  much  as  three  parts  in  a  thousand, 
or  a  grain  and  a  half  of  sugar  to  the  ounce, 
to  afford  any  satisfactory  indication,  (b)  It  is 
practically  useless  for  quantitative  purposes, 
though  the  plan  has  been  tried  of  comparing  the 
colour  produced  with  the  colours  of  solutions 
containing  known  quantities  of  sugar,  as  is  done 
in  the  Nessler  process  for  substances  producing 
ammonia  and  its  allies,  (c)  It  is  liable  to  two 
notable  fallacies.  (1)  High-coloured  urine  is 
always  darkened  in  tint,  sometimes  blackened, 
by  boiling  with  liquor  potassse.  (2)  Liquor 
potassae  very  often  contains  lead,  which  is  liable 
to  be  converted  into  black  sulphide,  when  boiled 
with  caustic  potass,  if  albumen  or  any  organic 
matter  be  present  in  the  urine.  The  former 
of  these  risks  cannot  well  be  obviated.  The 
latter  may,  by  first  testing  the  purity  of  the 
liquor  potassae,  and  keeping  it  in  green  glass 
instead  of  white  glass  bottles. 

5.  Boettger's  test  consists  in  the  action  of 
sugar  as  a  reducing  agent  on  bismuth.  A  small 
quantity  of  urine  having  been  poured  into  a 
test-tube,  an  equal  bulk  of  a  solution  of  car- 
bonate of  soda  (one  part  of  crystallised  carbonate 
of  soda  to  three  of  water)  is  to  be  added,  and  a 
small  quantity  of  the  ordinary  basic  nitrate  of 
bismuth  introduced.  The  whole  is  to  be  heated, 
when  the  appearance  of  a  grey  or  black  colour 
will  indicate  the  reduction  of  the  bismuth,  and 
the  presence  of  sugar.  Albumen  in  the  urine 
gives  rise  to  a  similar  fallacy  as  in  the  last  test,  by 
the  formation  of  a  black  sulphide  of  bismuth. 
Other  metals,  as  silver,  chromium,  and  tin,  may 
be  reduced  in  like  manner,  but  by  far  the  most 
convenient  practically  is  copper,  which  is  now 
almost  universally  employed  for  this  purpose, 
as  in 

6.  Trommer's  test. — The  usual  mode  of  pro- 
cedure is  to  take  a  drachm  or  two  of  urine  in  a 
test-tube,  to  add  to  it  a  few  drops  of  solution  of 
sulphate  of  copper,  then  to  add  liquor  potassse 
in  excess,  and  to  boil.  When  sugar  is  present  a 
red  or  orange-coloured  deposit  of  suboxide  of 
copper  should  be  thrown  down.  To  this  simple 
mode  of  testing  there  are  several  objections.  If 
excess  of  copper  be  used  some  of  the  bluehydrated 
oxide  of  copper  may  remain  unchanged,  and  so 
give  rise  to  confusion.  If  too  much  liquor 
potassae  be  used  it  may  blacken  the  sugar. 
Hence  it  is  better  to  add  the  liquor  potassae  first, 
then  to  add  the  copper  solution  drop  by  drop. 
A  bluish-white  precipitate  forms,  which  dissolves 
on  shaking.  In  this  way  a  splendid  blue  fluid 
ia  produced.  When  the  precipitate  ceases  to 
dissolve,  neither  reagent  can  be  in  excess,  and 
heat  may  be  applied.  This  solution  of  the  blue 
precipitate  is  due  to  the  presence  of  sugar,  but 
many  other  organic  substances  hav6  the  same 
effect.  Among  the  substances  which  possess 
this  property,  yet  do  not  reduce  the  copper  by 
boiling,  is  tartaric  acid,  and  advantage  of  this 
has  been  taken  for  the  production  of  a  test-fluid 
not  open  to  the  above  objections.  The  employ- 
ment of  this  is  known  as 

7.  FeMiiig's  test  or  method. — This  tosting  fluid 
may  be  procured  ready-made,  but  the  following 
is  the  formula  for  it,  as  slightly  modified  by 
Pavy,  and  fitted  for  daily  use  : — Five  grains  of 
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sulphate  of  copper,  ten  grains  of  neutral  tartrate 
of  potash,  and  two  drachms  of  liquor  potassae.  A 
more  exact  formula  will  be  given  farther  on. 
The  fluid  thus  formed  is  of  an  intense  blue  colour, 
clear  and  bright.  When  the  test-fluid  is  to  be 
used,  a  small  quantity  of  it  should  first  be  raised 
to  the  boiling  point,  because  by  prolonged  keeping 
the  tartaric  acid  undergoes  change,  a  substance 
being  formed  from  itwhich  is  capable  of  reducing 
copper,  and  might  give  rise  to  confusion.  But 
if  on  boiling  the  test-fluid  no  copper  is  thrown 
down,  the  suspected  urine  should  be  added  drop 
by  drop,  the  mixed  fluid  being  at  the  boil- 
ing point.  If  sugar  be  present  in  quantity  it 
will  throw  down  the  copper  in  the  form  of  a  red 
or  orange  precipitate.  The  quantity  of  urine 
added  must  never  exceed  the  bulk  of  the  test- 
fluid,  and  the  upper  portion  of  the  fluid  should  be 
heated,  so  as  to  contrast  with  the  lower  portion. 
Should  suboxide  of  copper  be  thrown  down  when 
the  test-fluid  is  boiled,  the  fluid  must  be  filtered 
before  adding  the  suspected  urine,  or,  still  better, 
a  new  fluid  be  prepared.  To  obviate  as  far  as 
possible  such  inconveniences,  the  cupric  and 
alkaline  fluids  should  be  kept  in  separate  bottles 
until  about  to  be  used. 

When  the  quantity  of  sugar  in  the  urine  is 
very  small,  as  may  occur  in  ordinary  diabetes 
after  long  fasting  or  the  use  of  a  rigidly  restricted 
diet,  or  during  an  access  of  fever,  still  more 
minute  precautions  must  be  taken.  When,  from 
any  cause,  the  sugar  present  is  less  than  three 
parts  in  a  thousand,  various  anomalies  may  occur 
in  the  reaction.  It  is  in  such  cases  that  the 
reducing  power  of  uric  acid  and  the  urinary 
colouring  matters  assumes  importance.  With 
this  small  quantity  of  sugar  the  copper  deposit 
is  never  red,  but  yellow  ;  and  we  may  have  appa- 
rently any  intermediate  shade  of  colour  from  the 
deep  blue  of  the  copper  solution  through  all 
varieties  of  green  to  yellow,  with  or  without 
deposit  after  standing.  Again,  if  the  urine  con- 
tains much  phosphates,  boiling  with  the  alkaline 
solution  may  throw  them  down,  and  if  at  the 
same  time  the  normal  urinary  constituents  reduce 
some  of  the  copper,  the  precipitate  may  roughly 
resemble  a  deposit  of  copper  produced  by  sugar. 
It  may  thus  be  necessary  to  decolorise  the  urine, 
which  may  be  done  by  passing  it  repeatedly 
through  a  filter  of  animal  charcoal.  Another 
difficulty  is  the  presence  of  albumen  in  the  urine, 
which  renders  the  test  nugatory.  Accordingly 
in  all  cases,  before  applying  any  kind  of  test, 
the  albumen  must  be  removed  by  boiling  and 
nitration. 

Quantitative  Testing  for  Sugar.  1 .  Fehling's 
volumetric  method. — This  method,  now  in  common 
use,  is  founded  on  the  fact  that  the  proportion  in 
which  sugar  reduces  copper  is  constant.  One 
equivalent  of  grape  sugar  decomposes  exactly 
ten  of  sulphate  of  copper,  or  180  parts  by  weight 
of  grape  sugar  decompose  1246  8  parts  by 
weight  of  sulphate  of  copper.  This  being  borne 
in  mind,  and  a  copper  solution  of  known  strength 
being  used,  it  is  oasy  to  determine  the  quantity 
of  sugar  in  any  given  specimen  of  urine.  The 
quantities  may  be  calculated  according  to  the 
metric  system  or  by  grains  and  minims.  If  we 
adopt  the  metric  system,  our  fluid  will  consist 
of  the  following  ingredionrs : — 
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Sulphate  of  Copper  (crystals)  40  grammes. 

Tartrate  of  Potass  (neutral)  160  grammes. 

Liquor  SodfB  (Sp.  gr.  1-12)  750  grammes. 
Water  to  1154-5  cubic  centimetres. 

These  should  be  carefully  mixed,  or,  what  is 
better,  the  copper  and  alkaline  solutions  made 
separately,  so  that  five  cubic  centimetres  of  each, 
or  ten  of  the  mixed  fluids,  will  exactly  decompose 
•05  gramme  or  50  milligrammes  of  sugar. 

According  to  the  English  system  of  measure- 
ment, Dr.  Pavy's  solution  is  the  most  convenient. 
It  consists  of  sulphate  of  copper,  320  grains,  dis- 
solved in  ten  ounces  of  distilled  water ;  and  tar- 
trate of  potash  (neutral),  640  grains,  with  caustic 
potash  1280  grains,  also  dissolved  in  ten  ounces 
of  distilled  water.  These  fluids  may  be  kept 
separately  or  mixed.  In  mixing,  the  copper 
should  be  added  to  the  alkaline  solution,  not  vice 
versd,  to  prevent  the  formation  of  any  precipi- 
tate. One  hundred  minims  of  this  mixed  fluid 
are  decomposed  by  half  a  grain  of  sugar.  Only 
a  minim  measure  and  a  porcelain  capsule  or 
other  vessel,  which  will  stand  heat,  are  required 
for  Pavy's  solution  in  the  procedure  which  is  as 
follows  : — Most  specimens  of  diabetic  urine,  con- 
taining too  much  sugar  for  accurate  testing, 
first  require  dilution  with  water,  and  the  most 
convenient  degree  of  dilution  is  when  one-tenth 
of  the  fluid  is  urine.  Next  put  ten  cubic 
centimetres  of  the  metric  copper  solution,  or  one 
hundred  minims  of  Pavy's  solution,  carefully 
measured,  in  a  small  porcelain  capsule.  The 
fluid  being  deep  blue  is  better  for  dilution,  so  as 
to  diminish  the  intensity  of  tint.  Of  course 
this  does  not  alter  the  quantity  of  copper  present 
in  it.  The  porcelain  capsule  with  its  contents 
is  to  be  placed  on  an  iron  retort-stand,  at  such  a 
level  that  the  flame  of  a  spirit  lamp  will  easily 
play  on  the  capsule.  Meanwhile  a  pipette, 
graduated  from  above  downwards,  either  in 
minims  or  cubic  centimetres,  is  filled  up  exactly 
to  the  0  in  the  graduated  scale  with  the  diluted 
urine.  When  the  solution  of  copper  is  boiling, 
the  urine  is  added  to  it  from  the  pipette,  drop  by 
drop,  stirring  carefully  the  while,  until  signs  are 
shown  of  a  decoloration  of  the  cupric  solution. 
The  moment  all  the  copper  has  been  thrown 
down  as  suboxide,  and  all  shade  of  blue  or  green 
has  disappeared,  the  addition  of  the  diluted  urine 
is  stopped, and thequantityalreadyused  readoffon 
the  graduated  pipette.  To  ascertain  the  quantity 
of  sugar  in  the  urine  is  now  a  simple  calculation. 
We  know  how  much  urine  has  been  employed  in 
reducing  the  10  cubic  centimetres,  or  100  minims 
of  the  cupric  fluid,  but  these  measures  represent 
exactly  50  milligrammes  and  half  a  grain  of 
sugar  respectively.  The  quantity  contained  in 
the  diluted  urine  being  hence  deduced,  multiply 
this  by  ten,  to  get  the  quantity  contained  in  tho 
urine  as  passed.  Next  multiply  by  the  total 
quantity  of  urine  passed  in  twenty-four  hours, 
to  ascertain  the  full  amount  of  sugar  passed  in 
this  period.  In  all  such  analyses  tho  sample 
examined  should  be  taken  from  the  mixed  urine 
passed  during  the  whole  twenty-four  hours.  That 
passed  at  night  is  the  richest,  that  passed  in  the 
morning  poorest  in  sugar. 

2.  Roberts'  fermentation  method.  —  We  have 
already  noticed  the  fermontation  method  for 
demonstrating  the  existence  of  sugar  in  urine. 


Dr.  William  Roberts,  of  Manchester,  has  also 
devised  from  it  a  highly  accurate  quantitative 
process.    It  is  as  follows : — 

Put  about  four  ounces  of  the  suspected  urine 
into  a  clean  eight-  or  twelve-ounce  glass  bottle. 
Introduce  a  piece  of  dry  German  yeast,  about  the 
size  of  the  point  of  the  forefinger,  but  divided  into 
small  pieces.  Cork  the  bottle  with  a  grooved 
cork  to  allow  the  escape  of  gas.  Fill  a  com- 
panion bottle  quite  full  with  the  urine.  Cork 
quite  tightly,  and  sot  both  aside  for  twenty-four 
hours  in  a  warm  place — the  mantelpiece  will  do. 
By  the  end  of  that  time  fermentation  will  pro- 
bably have  ceased,  and  the  yeast  fallen  to  the 
bottom  ;  but  if  not,  being  suspended  it  will  not 
affect  the  specific  gravity  of  the  fluid.  The 
specific  gravity  of  the  two  specimens  must  now 
be  carefully  taken  with  an  accurate  urinometer, 
that  of  the  unfermented  bottle  being  Diken  as 
the  standard.  The  fermented  urine  will  have 
lost  weight  from  two  causes.  1st,  the  6ugar 
which  gave  the  increased  specific  gravity  has 
been  destroyed ;  and,  2nd,  in  its  place  have  been 
formed  alcohol,  which  is  lighter  than  water,  and 
carbonic  acid,  which  has  escaped.  Every  degree 
of  specific  gravity  thus  lost  represents  a  grain  of 
sugar  in  the  ounce  of  urine.  Thus,  if  there  is  a 
loss  of  twenty-five  degrees  of  specific  gravity,  the 
urine  would  contain  twenty-five  grains  of  sugar 
in  each  ounce.  Multiply  this  by  the  total  number 
of  ounces  passed,  to  get  the  amount  of  sugar 
discharged  per  diem.  This  plan  is  especially 
useful  for  noting  the  quantity  of  sugar  passed 
day  by  day,  and  can  be  easily  undertaken  by  the 
patient  or  his  friends. 

3.  Estimation  by  the  polariscope. — A  plan  of 
estimating  sugar  employed  a  good  deal  abroad, 
depends  on  the  power  of  diabetic  sugar  to  turn 
the  plane  of  polarisation  to  the  right.  The  de- 
gree of  rotation  is  in  proportion  to  the  quantity 
of  sugar  contained  in  the  urine.  The  apparatus 
used  commonly  goes  by  the  name  of  the  Ventske- 
Soleil  apparatus,  from  its  inventors.  It  is  best 
adapted  for  light-coloured  urines.  If  the  urine 
be  deep  in  colour  it  requires  to  be  diluted. 

4.  Estimation  by  specific  gravity. — The  rudest 
mode  of  estimating  sugar  is  by  the  specific  gravity 
of  the  urine.  Since  the  methods  described  above 
were  introduced,  there  is  no  excuse  for  its  em- 
ployment save  as  a  preliminary  test,  which  may 
suggest  the  idea  of  sugar  in  the  urine.  To 
facilitate  its  use  tables  were  drawn  out,  but 
the  great  increase  of  urea  often  found  in  dia- 
betes renders  tho  test  of  but  little  accuracy. 

Prognosis,  Course,  and  Termination. — The 
prognosis  of  confirmed  diabetes  is  ever  unfavour- 
able. Amelioration  is  common,  but  a  perfect 
cure,  save  in  exceptional  cases,  is  rare.  Diabetes 
coming  on  suddenly  and  from  special  causes,  such 
as  injury  to  the  head,  is  more  likely  to  do  well 
than  when  more  gradually  developed.  The  younger 
the  patient,  the  more  sugar  passed  the  greater 
the  emaciation  and  debility,  the  worse  the  prog- 
nosis. Diabetes  persistent  with  pure  flesh  diet  is 
worse  than  if  persistent  only  with  a  free  starchy 
or  saccharine  diet.  Loss  of  appetite  and  of 
digestive  power,  as  indicated  by  the  condition 
of  tho  faeces,  is  of  evil  omen.  When  albumen 
appears  in  the  urine  in  the  course  of  diabetes, 
tho  specific  gravity  of  tho  fluid  diminishes,  often 
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giving  rise  to  a  false  impression  to  the  effect  that, 
as  the  specific  gravity  has  decreased,  the  diabetic 
state  must  be  improved.  The  only  true  test  of 
recovery  is  the  power  of  consuming  ordinary 
mixed  food  with  impunity  ;  but  Seegen  says  that 
out  of  two  hundred  cases  lie  had  never  seen  this  re- 
sult. But  by  rigid  or  limited  dieting,  the  patient 
may  live,  and  even  enjoy  life,  for  many  years. 
Heredity,  directly  or  collaterally,  adds  to  the 
blackness  of  the  out-look.  Cases  resulting  from 
injury  to  the  brain  or  other  parts  of  the  nervous 
system  are  often  the  most  hopeful  with  which 
we  have  to  deal,  though  by  no  means  always  so. 
The  course  of  diabetes  is  on  the  whole  chronic. 
Most  frequently  it  develops  gradually,  though  in 
some  cases  suddenly,  and  it  generally  lasts  from 
sis  months  to  three  or  four  years.  In  stout  elderly 
persons  it  may  exist  much  longer,  especially  with 
good  digestion  and  a  limited  dietary.  On  the  other 
hand,  Dr.  Boberts  records  a  case  which  proved 
fatal,  after  a  well-marked  onset,  in  eight  days — 
the  shortest  period  known  to  the  writer.  Another 
case  was  fatal  in  three  weeks,  the  patient  being 
three  years  old.  Some  cases  are  recorded  of  death 
at  still  earlier  periods,  but  these  were  most 
probably  cases  of  long  duration  in  an  unnoticed 
shape  suddenly  developed  into  an  aggravated 
form.  A  fatal  termination  of  diabetes  may  be 
brought  about,  as  already  indicated,  in  various 
ways.  One  is  by  diabetic  coma,  not  unlike 
the  first  stages  of  uraemia.  This  may  prove  sud- 
denly fatal,  and  has  been  described  as  due  to 
fat  embolism,  or  to  acetone  in  the  system.  In 
the  advanced  stages  of  diabetes,  the  strength 
being  very  low,  comparatively  slight  causes  may 
produce  fatal  effects. 

Treatment. — Though  we  are  ignorant  on  many 
points  as  regards  diabetes,  yet  when  we  come  to 
its  treatment,  we  have  these  undoubted  facts — 
that  sugar  cannot  be  formed  out  of  nothing  ;  and 
that  the  series  of  substances  out  of  which  it  may 
be  formed  is  limited.  And  though  we  cannot 
absolutely  succeed  in  feeding  the  patient  on 
substances  which  will  not  yield  sugar,  we  can 
supply  a  nourishing  diet  furnishing  sugar-form- 
ing materials  in  the  scantiest  proportion — an  end 
best  attained  by  a  pure  meat  diet.  But  besides 
dietetic  measures,  other,  though  subsidiary, 
means  may  be  taken  to  limit  the  formation  of 
sugar  by  suitable  hygienic  and  medicinal  treat- 
ment. It  is  convenient  to  treat  of  these  sepa- 
rately, though  they  should  be  employed  in 
conjunction. 

Dietetic  treatment. — All  authorities  agree  that 
meat  should  be  the  main  constituent  of  the  pa- 
tient's food,  and  that  starch,  and  cane  and  grape 
sugar,  should  be  avoided,  as  well  as  the  sub- 
stances containing  them.  The  use  of  fats  and 
oils,  of  fruit-sugar  (levulose),  and  of  milk-sugar, 
is  not  so  definitely  settled.  Threo  of  the  ordinary 
constituents  of  meat — gelatine,  glycogen,  and 
glycerine — being  sugar-formers,  the  parts  of  ani- 
mals containing  these  should  as  far  as  possiblo  be 
avoided.  It  is  very  important  in  constructing  a 
diet  scale  to  give  the  patient  as  much  variety  of 
form  as  possible,  the  basis  remaining  the  same. 
As  the  diet  of  the  patient  is  the  main  factor  in  his 
treatment,  it  is  worth  the  practitioner's  while  to 
study  the  various  changes  and  combinations  of 
food  which  may  bo  given  with  impunity.   (See  a 


long  list  of  available  dishes  in  the  Appendix  of 
Bouchardat's  work  on  Diabetes.)  As  regards 
vegetables,  the  rule  is  that  all  green  vegetables, 
or  the  green  parts  of  vegetables,  may  be  eaten ; 
for  where  chlorophyll  is  abundant,  starch  and 
sugar  are  commonly  scanty ;  but  this  rule  has 
important  exceptions,  which  will  readily  occur  to 
the  reader.  Thus  the  green  parts  of  asparagus 
and  celery  may  be  used,  whilst  the  white  portion 
is  highly  saccharine.  Green  artichokes  may  be 
used.  Jerusalem  artichokes  are  objectionable. 
Cabbage  should  be  used  before  it  forms  a  white 
heart.  Cauliflower  and  brocoli  are  rather  ques- 
tionable. Scottish  kale  and  spinach  may  always 
be  used.  Sea-kale  is  forbidden.  Most  fruits 
are  forbidden,  but  nuts  may  be  used  if  they  can 
be  digested.  French  beans  may  be  used  when 
quite  green  ;  when  older  the  beans  themselves 
must  be  removed.  Haricot  beans,  peas,  and  all 
cereals  ;  tapioca,  sago,  arrowroot,  all  forms  of 
macaroni,  potatoes,  carrots,  turnips,  parsnips, 
and  beetroot  are  in  the  forbidden  list.  Water- 
cress, lettuce,  and  all  kinds  of  green  salad  may 
be  freely  used.  Cheese,  especially  of  the  poorer 
kinds,  may  be  used.  Cream,  butter,  and  other 
fatty  articles  may  be  used  in  moderation,  as 
they  are  only  sugar-formers  by  virtue  of  the 
glycerine  they  contain.  Some  kinds  of  green 
pickle  are  useful ;  mustard  pickle  should  not  be 
used.  Most  mustard  contains  starch,  but  it 
may  easily  be  got  quite  pure.  To  sweeten  tea 
or  coffee,  mannite  has  been  suggested ;  but  both 
will  soon  be  found  more  refreshing  without  sugar. 
Cocoa  made  from  the  nibs  can  be  used.  Small 
quantities  of  cold  tea  without  milk  or  sugar, 
with  slices  of  lemon  in  it,  will  often  be  found 
palatable,  cleaning  the  mouth  and  relieving 
thirst.  Rinsing  the  mouth  with  iced  water  will 
often  give  more  relief  than  a  hearty  draught. 
Slowly  sucking  ice  is  a  very  good  plan  for 
relieving  thirst.  All  sweet  drinks  are  in  the 
forbidden  list,  including  most  sherries  and  ports, 
though  some  of  the  former  may  be  found  nearly 
sugar-free.  Nearly  all  brandies  contain  sugar. 
Light  French  and  German  wines  contain  little 
or  no  sugar.  Gingerbeer'  and  lemonade  are  very 
objectionable ;  so  are  champagne,  sweet  beer, 
cider,  porter  and  stout,  rum  and  gin.  Whisky 
is  probably  the  best  form  of  spirits.  The 
use  of  alcohol  in  these  cases  has  been  gravely 
questioned.  Where  alcohol  has  not  been  used 
before  the  onset  of  the  disease,  the  patient  is 
probably  better  without  it ;  but  it  is  quite  clear 
that  in  many  cases  it  may  be  taken  in  modera- 
tion with  advantage. 

There  is  difficulty  in  procuring  a  substitute 
for  bread  and  potatoes.  Three  imperfect  sub- 
stitutes are  employed,  viz  : — gluten  bread,  bran 
bread,  and  almond  bread.  Gluten  bread  as  in- 
troduced by  Bouchardat  consists  of  flour  out  of 
which  nearly,  but  not  quite,  all  tho  st;irch  has 
been  washed.  It  is  tough,  and  patients  tire  of 
it ;  a  better  form  of  gluten  bread  is  made  by 
Bonthron  (Regent  Street,  London).  This  last 
is  palatable  and  nearly  starch-free,  but  does  not 
keep  well.  Bran  bread  is  now  often  made,  in  the 
form  of  biscuits  or  cakes  ;  tho  bran  should  always 
be  washed  nearly  free  of  flour.  Bran  broad  is 
hardly  admissible  when  there  is  a  tendoncy  to 
diarrhma,  but  may  be  useful  in  constipation. 
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Almond  cukes  wore  first  introduced  by  Dr.  Pavy. 
They  nre  rather  rich  to  be  eaten  with  meat,  but 
used  by  themselves  or  with  wine  aro  excellent. 
Almond  flour  may  now  be  obtained  from  which 
much  of  the  oil  has  been  expressed. 

We  pass  over  Dr.  Donkin's  skim-milk  treat- 
ment of  diabetes  with  the  remark  that  in  the 
hands  of  Dr.  Donkin  and  some  others  the 
method  has  been  successful ;  in  the  hands  of  many 
eminent  physicians,  both  at  home  and  abroad,  it 
has  done  unmitigated  harm.  Probably  the  ex- 
planation of  any  successful  cases  may  be  found  in 
the  fact,  that  in  certain  conditions  of  diabetes, 
milk  sugar,  as  well  as  certain  other  substances, 
does  not  give  rise  to  grape  sugar.  If  milk  is  to  be 
used,  butter-milk  or  sour  milk  will  be  best.  The 
treatment  by  sugar  or  glycerine  is  self-con- 
demned. 

Hygienic  treatment. — In  this  the  first  and 
most  important  point  is  regular  exercise,  espe- 
cially walking,  not  carried  out  to  fatigue. 
Bouchardat  has  strongly  advocated  gymnastic 
exercises.  These  would  be  useful  in  moderation, 
especially  in  bad  weather.  Nothing  is  more 
grateful  or  beneficial  to  the  skin  after  such 
exercise,  or  even  without  it,  than  a  warm  bath, 
temp.  80°  to  90°,  with  a  little  common  washing 
soda  in  it.  In  all  cases,  the  avoidance  of  wet 
and  cold  is  important.  Flannels,  frequently 
changed,  should  be  worn ;  and  it  is  always  safer 
to  change  the  clothes  after  the  slightest  exposure 
to  damp.  Little  may  suffice  to  give  rise  to  a 
fatal  pneumonia. 

Medicinal  Treatment. — This  must  be  con- 
sidered as  subsidiary  to  dieting,  but  there  are 
many  cases  where  undoubted  benefit  results  from 
drugs.  Of  those  which  have  been  found  of  real 
value,  the  foremost  is  opium.  Yet  there  is  no 
unanimity  of  opinion  as  to  the  mode  in  which 
opium  acts,  and  its  apparent  effects  are  most 
discordant— in  some  cases  reducing  both  sugar 
and  urine  without  sleepiness,  in  others  speedily 
giving  rise  to  drowsiness  and  even  apparently 
to  coma.  The  varied  susceptibility  of  different 
patients  to  this  drug  is  very  striking.  Some 
will  take  20  or  even  50  or  60  grains  a  day  with 
no  apparent  physiological  effect  beyond  slight 
contraction  of  the  pupil ;  others  again  cannot  en- 
dure even  a  few  grains.  The  writer's  experience 
is  decidedly  in  favour  of  opium.  Codeia  has 
been  strongly  recommended  by  Dr.  Pa vy  as  being 
the  influential  ingredient  in  the  raw  opium. 
He  begins  with  doses  of  half  a  grain.  Next  to 
opium  come  alkalies,  and  especially  some  alkaline 
waters.  Alkalies  themselves  may  be  given  in 
various  forms — as  croam  of  tartar  to  relieve 
thirst,  as  citrate  or  bicarbonate  of  potash,  or,  if 
there  is  a  tendency  to  gastro-intestinal  catarrh, 
as  liquor  potassse,  with  or  without  a  bitter.  The 
waters  in  most  repute  in  diabetes  are  thoso 
of  Carlsbad.  Vichy,  and  Vals.  An  annual  visit 
to  Carlsbad,  with  the  rigid  system  of  regimen 
and  dietary  carried  out  under  the  residont  physi- 
cians, ofton  suffices,  with  due  care,  to  koop  the 
pationt  fairly  well  for  many  years. 

Lactic  acid  has  been  strongly  advocated  by 
Cantani.  His  results  seem  good,  but  ho  also 
makes  uso  of  a  most  rigid  dietary.  Dr.  B.  Fos- 
ter records  a  caso  where  acute  rheumatism  seemed 
to  arise  from  the  uso  of  lactic  acid.  Pepsire 


and  rennet  have  been  used,  but  without  real 
advantage. 

Of  secondary  remedial  agents,  the  three  most 
important  are  strychnine,  iron,  and  cod-liver  oil; 
these  favour  nutrition,  and  the  cod-liver  oil 
seems  to  improve  the  temperature  somewhat. 
Laxatives,  not  purgatives,  should  be  used  for  the 
troublesome  costiveness.  Mineral  waters,  castor- 
oil,  or  alkaline  purgatives  suit  best. 

Management  of  a  Case  of  Diabetes. — By 
way  of  recapitulation  we  may  say  a  few  words 
here  on  the  management  of  a  case  of  diabetes. 
When  a  patient  comes  under  the  care  of  the 
practitioner  he  must  first  ascertain  the  general 
state  of  the  patient  as  a  basis  for  future  com- 
parison. The  patient's  weight  must  be  carefully 
taken,  and  the  6tate  of  his  bowels  noted.  The 
quantity  and  characters  of  urine  passed  should 
be  noted  daily  for  a  short  time,  the  patient  still 
consuming  ordinary  diet.  After  a  day  or  two 
the  restricted  diet  should  be  gradually  com- 
menced, sugar  and  potatoes  being  first  cut  off. 
Next  the  bread  should  go,  being  first  of  all  cut 
down  and  used  toasted  hard  or  torrefied,  and 
this  should  merge  into  the  use  of  bran  cakes  or 
gluten  bread.  Above  all  things,  the  patient 
must  not  be  disgusted  with  his  food,  for  this 
favours  the  secret  consumption  of  forbidden 
dainties.  Week  by  week  the  weight  should 
be  taken ;  day  by  day  the  sugar  estimated, 
as  may  easily  be  done  by  Roberts'  method, 
and  the  whole  arranged  on  a  card  so  as  to 
be  seen  at  a  glance.  Warm  baths,  exercise, 
and  the  other  adjuvants  must  be  assiduously 
employed,  and  as  soon  as  the  effects  of  the 
limited  diet  are  clearly  marked,  opium  may  be 
tried.  If  well  borne  it  should  be  used  deter- 
minedly, and  pushed  to  its  physiological  effects, 
as  indicated  by  the  contracted  pupil.  If  the 
patient  is  seen  daily  his  diet  should  be  regulated 
each  day;  if  only  at  intervals  certain  available 
changes  should  be  indicated.  When  convales- 
cence begins,  and  the  urine  has  for  some  time 
been  free  from  sugar,  the  diet  may  be  gradually 
relaxed,  beginning  with  substances  containing 
little  starch  or  sugar,  gradually  extending  to 
bread  in  small  quantity  ;  potatoes  should  come 
last,  sugar  itself  never.  When,  with  every  care, 
restriction  of  diet  effects  no  diminution  of  sugar, 
or,  if  that  be  limited,  emaciation  and  weakness 
rapidly  go  on,  it  will  be  a  question  whether  it 
may  not  be  best,  as  it  often  is,  to  return  to  a 
practically  unrestricted  diet. 

Alexander  Silver. 

DIAGNOSIS  of  Disease  See  Disease. 
Diagnosis  of. 

DIAPHORESIS  (5id,  through,  and  <popia>, 
I  convey). — The  act  of  perspiring.  The  term  is 
more  generally  applied  to  perspiration  artificially 
induced. 

DIAPHORETICS  (5ii,  through,  and  <pop{u>, 
I  convey). 

Definition. — Remedies  which  increase  the 
secretion  of  sweat.  When  the  increase  is  so 
great  as  to  cause  the  perspiration  to  stand  in 
beads  upon  the  surface.  »hey  are  usually  termed 
sudorifics. 


DIAPHORETICS. 

Enumeration.  —  The  principal  diaphoretic 
measures  are — The  Vapour  Bath,  Turkish  Bath, 
and  Wet  Pack  ;  Warm  Drinks  ;  Warm  Clothing  ; 
Jaborandi,  Pilocarpin ;  preparations  of  Antimony; 
Ipecacuanha;  Opium  and  Morphia  with  their 
preparations;  Sarsaparilla,  Guaiacum,  Serpen- 
tary,  Sassafras,  Senega,  Mezereon,  Camphor; 
Sulphur;  Ammonia  and  its  Carbonate,  Acetate, 
and  Citrate;  Alcohol;  Ethers  (especially  Nitrous 
Ether);  and  Chloroform. 

Action. — The  secretion  of  sweat  usually  con- 
sists of  two  parts,  namely,  a  free  supply  of  blood 
to  the  sweat-glands,  and  the  abstraction  from  it 
of  the  materials  for  sweat  by  the  cells  of  the 
gland.  These  two  processes  sometimes  occur 
independently  of  each  other.  In  fevers  the 
supply  of  blood  to  the  glands  is  abundant,  but 
they  do  not  secrete ;  and  a  similar  condition  is 
observed  in  belladonna-poisoning.  Belladonna 
or  atropia  possesses  the  power  of  paralysing  the 
secreting  nerves  of  the  sweat-glands,  just  as  it 
does  those  of  the  salivary  glands,  and  thus  the 
skin  remains  dry,  although  the  cutaneous  vessels 
are  much  dilated.  In  collapse  the  cutaneous 
glands  secrete  a  cold  sweat  profusely,  although 
the  supply  of  blood  to  them  is  deficient. 

The  secreting  cells  appear  to  be  under  the 
influence  of  nerves,  by  exciting  which  secre- 
tion occurs.  The  centres  for  the  secreting 
nerves  of  the  sweat-glands  appear  to  be  situated 
in  the  spinal  cord,  and  in  the  medulla  oblongata. 
The  fibres  seem  to  run  in  the  same  path  as  the 
vaso-motor  nerves.  The  secretory  nerves  of 
the  sweat-glands  may  be  excited  directly  by  a 
stimulation  of  the  nervous  trunks  in  which  they 
run ;  and  the  sweat-centres  may  also  be  reflexly 
excited  by  irritation  of  various  sensory  nerves. 
Certain  substances,  such  as  nicotine  and  carbonic 
acid,  seem  to  stimulate  the  sweat-centres ;  whilst 
other  drugs,  such  as  pilocarpin,  appear  to  act 
upon  the  peripheral  terminations  of  the  secretory 
nerves  in  the  sweat-glands  themselves.  Several 
remedies,  at  the  same  time  that  they  excite 
secretion,  likewise  increase  the  flow  of  blood 
through  the  skin,  rendering  it  redder,  warmer, 
and  more  vascular.  Others,  again,  excite  the 
secretion  at  the  same  time  that  they  diminish 
the  cutaneous  circulation.  Diaphoretics  have 
therefore  been  divided  into  two  classes,  the 
former  kind  being  termed  stimulant,  and  the 
latter  sedative  diaphoretics.  The  exact  mode 
in  which  each  drug  already  enumerated  produces 
diaphoresis  has  not  yet  been  ascertained,  but 
antimony,  ipecacuanha,  and  jaborandi  are 
classed  as  sedative  diaphoretics,  and  all  the 
others  as  stimulating  ones.  The  supply  of  blood 
and  the  secretion  are  both  increased  by  the 
application  of  warmth,  by  the  ingestion  of  warm 
fluids,  and  by  the  action  of  jaborandi. 

Uses. — Diaphoretics  are  employed  to  increase 
the  flow  of  blood  to  the  surface,  and  possibly 
to  aid  the  elimination  of  excrementitious  pro- 
ducts in  internal  congestion,  such  as  catarrh 
of  the  respiratory  passages  or  digestive  tract, 
and  in  febrile  conditions  generally.  In  fevers, 
the  cutaneous  circulation  is  generally  active, 
and  the  so-called  sedative  diaphoretics  are  then 
most  useful.  Diaphoretics  are  also  used  to 
increase  the  elimination  of  water  by  the  skin, 
and  thus  lessen  the  accumulation  of  fluid  in 
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dropsy,  or  to  relieve  other  excreting  organs,  such 
as  the  kidneys  in  albuminuria  and  diabetes  insi- 
pidus, or  the  intestines  in  diarrhoea.  In  these 
cases  stimulant  diaphoretics  are  indicated. 

T.  Lauder  Brunton. 

DIAPHRAGM,  Diseases  of. — The  dia- 
phragm may  itself  be  the  seat  of  functional 
disturbance,  or  of  organic  lesions ;  or  it  may  be 
affected  by  neighbouring  morbid  conditions.  For 
practical  purposes  its  affections  may  be  con- 
veniently discussed  according  to  the  following 
arrangement: — 

1.  Mechanical  Interference. 

2.  Functional  Disorders.  («)  Paralysis. 
(b)  Spasm. 

3.  Organic  Lesions,  (a)  Injuries,  including 
Ruptures  and  Perforations,  (b)  Inflamma- 
tion, acute  or  chronic,  (c)  Muscular  Rheu- 
matism, (d)  Atrophy  and  Degeneration, 
(e)  Morbid  formations. 

1.  Mechanical  Interference.— The  dia- 
phragm is  frequently  interfered  with  by  morbid 
conditions  within  the  chest  or  abdomen,  which 
impede  its  action,  displace  it  more  or  less,  either 
upwards  or  downwards,  or  render  it  tense  and 
stretched.  The  entire  structure  may  be  thus 
affected,  or  only  a  portion  of  it,  such  as  one 
lateral  half  or  its  central  part.  The  chief  tho- 
racic conditions  by  which  the  diaphragm  may  be 
thus  affected  are  pleuritic  effusion  or  pneumo- 
thorax, emphysema  of  the  lungs,  abundant  peri- 
cardial effusion,  enlargements  of  the  heart,  and 
tumours  within  the  chest.  The  principal  ab- 
dominal conditions  deserving  notice  as  being 
liable  to  produce  this  effect  are  a  distended 
stomach,  tympanites,  ascites,  peritonitis,  preg- 
nancy, large  faecal  accumulations,  and  tumours 
or  enlarged  organs  which  attain  considerable 
dimensions,  especially  ovarian,  hepatic,  splenic 
or  renal  tumours.  It  sometimes  happens  that 
the  diaphragm  is  interfered  with  both  from  its 
thoracic  and  its  abdominal  aspects. 

The  symptoms  induced  by  this  mechanical 
interference  are  readily  explained  by  its  effects. 
A  sense  of  uneasiness  and  discomfort  is  often 
experienced  around  the  lower  part  of  the  chest, 
amounting  sometimes  to  considerable  tension 
and  tightness.  There  is  not  any  actual  pain, 
but  in  some  instances,  where  the  diaphragm  is 
much  pushed  down,  the  patient  complains  of 
a  painful  sensation  referred  to  the  eusiform  car- 
tilage, as  if  the  attachment  of  the  diaphragm 
at  this  point  were  being  severely  dragged  upon. 
The  act  of  respiration  is  more  or  less  impeded, 
and  this  often  seems  to  be  the  cause  of  the  dis- 
comfort experienced.  Asensation  frequently  com- 
plained of  by  patients  is  that  they  cannot  take  a 
lull  breath.  Respiration  may  be  much  hurried, 
or  oppressed  and  laboured,  and  not  uncommonly 
the  normal  relation  between  the  thoracic  and 
abdominal  movements  is  markedly  altered,  as 
observed  on  physical  examination,  and  the 
diaphragm  may  so  act  as  to  draw  in  the  lower 
part  of  the  chest-walls  in  inspiration.  Occa- 
sionally a  kind  of  spasmodic  cough  seems  to  be 
excited  by  the  tension  of  the  diaphragm  pro- 
duced by  certain  conditions.  The  act  of  cough- 
ing is  also  frequently  rendered  more  or  loss  diffi- 
cult and  ineffectual. 

A  A  2 
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2.  Functional  DrsoRDicns. — Tho  affections  of 
the  diaphragm  included  within  this  group  are 
(a)  Paralysis ;  (b)  Spasm. 

a.  Paralysis. — The  diaphragm  is  completely 
paralysed  when  the  upper  part  of  the  spinal  cord 
is  destroyed,  whether  as  the  result  of  injury  or 
disease.  If  one  or  both  phrenic  nerves  should  be 
cut  across,  or  destroyed  by  disease,  or  even  se- 
verely compressed,  the  same  effect  will  be  pro- 
duced, either  one  lateral  half  or  the  whole  of  the 
diaphragm  being  paralysed,  according  as  one  or 
both  nerves  are  involved.  This  structure  may 
also  be  implicated  in  the  course  of  diphtheritic 
paralysis. 

Where  paralysis  of  the  whole  diaphragm  is 
suddenly  produced,  death  speedily  ensues  from 
the  grave  impediment  to  the  respiratory  func- 
tion resulting  therefrom.  If  it  is  brought 
about  gradually,  or  if  only  part  of  the  struc- 
ture is  involved,  the  effects  are  seen  in  more  or 
less  interference  with  this  function,  and  with 
the  acts  in  which  respiration  is  concerned. 
Thus  there  will  be  a  subjective  sensation  of  dys- 
pnoea, and  of  a  want  of  power  to  breathe ;  while  the 
respiratory  movements  will  be  hurried,  shallow, 
and  superior-thoracic.  Coughing  cannot  be  per- 
formed efficiently,  and  sputa  cannot  be  expelled, 
while  the  abdominal  acts  for  which  a  tense  dia- 
phragm is  required,  such  as  defsecation  or  vomit- 
ing, are  also  ineffectual  or  impracticable.  The 
lower  parts  of  the  lungs  become  more  and  more 
congested,  fluids  accumulate  in  the  air-tubes  and 
pulmonary  vesicles,  which  become  by  degrees 
filled  up,  and  the  patient  ultimately  dies  of 
asphyxia. 

b.  Spasm. — The  diaphragm  may  be  the  seat 
either  of  clonic  or  tonic  spasm  or  cramp.  The 
disorder  may  depend  upon  disease  of  the  nerve- 
centre  at  the  origin  of  the  phrenic  nerves  ;  irri- 
tation of  these  nerves  in  their  course;  direct 
excitation  of  the  diaphragm  ;  or  reflex  causes. 
Tonic  spasm  is  most  strikingly  observed  in  cases 
of  tetanus  ;  of  poisoning  by  strychnia,  or  of  hy- 
drophobia ;  but  a  form  of  asthmatic  attack  has 
also  been  attributed  to  this  condition  of  the 
diaphragm. 

The  symptoms  will  vary  in  different  cases. 
Tonic  contraction  of  the  diaphragm  gives  rise  to 
severe  pain,  and  a  sense  of  constriction  in  the 
corresponding  region,  which  may  come  on  in 
paroxysms  ;  clonic  spasms  also  originate  painful 
sensations  after  a  time,  which  may  become  very 
considerable.  Hiccup  is  probably  duo  mainly 
to  a  clonic  spasm  of  the  diaphragm.  If  this 
structure  should  become  rigidly  fixed,  respira- 
tion is  gravely  interfered  with,  and  tho  patient 
soon  presonts  the  phenomena  of  suffocation, 
which  will  end  fatally  if  tho  spasm  is  not  re- 
lieved. In  the  form  of  asthma  supposed  to  be 
due  to  diaphragmatic  spasm,  expiration  is  very 
difficult  and  greatly  prolonged,  inspiration  being 
short  and  abrupt;  the  lungs  are  distended; 
groat  distress  is  felt;  and  there  may  be  signs  of 
impending  death  from  suffocation.  A  spasmodic 
cough  may  be  due  to  clonic  spasm  of  the  dia- 
phragm. 

3.  Organic  Lksions. — These  may  be  briefly 
considered  in  the  order  in  which  they  were  enu- 
merated nt,  the  commencement  of  this  article. 

a.  Injury,    Perforation,   and  Bupture.— 
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The  diaphragm  may  be  perforated,  lacerated, 
ruptured  in  connection  with  various  forms 
injury,  such  as  crushing  accidents,  fractur 
ribs,  penetrating  wounds,  or  gun-shot  injuri 
Should  the  patient  recover,  a  permanent  perfo: 
tion  may  be  left.  In  medical  practice  perfoi 
tion  of  this  structure  may  be  met  with  as  a  cc 
genital  condition ;  as  the  result  of  the  bursli 
of  6ome  fluid-collection  through  it,  such  as 
empysema,  a  hepatic,  renal,  or  other  abscess, 
a  hydatid-cyst ;  or  from  its  destruction  in  t 
progress  of  some  organic  lesion,  such 
malignant  disease  or  an  aneurism.  It  in 
occasionally  occur,  independently  of  these  caus 
owing  to  the  yielding  of  a  weak  portion  of  t 
diaphragm,  especially  between  the  attachmf 
to  the  ensiform  cartilage  and  the  seventh  r 
In  rare  instances  the  perforation  is  congenic 
or  a  considerable  portion  of  the  diaphragm  id 
be  deficient.  The  size  and  other  charact 
of  the  perforation  differ  much  in  dififen 
cases.  If  it  is  produced  by  the  opening  throiJ 
the  diaphragm  of  a  fluid-accumulation,  tj 
fluid  escapes  from  the  abdominal  into  the  tl 
racic  cavity,  or  vice  versd ;  in  other  instant 
the  portions  of  the  thoracic  or  abdominal  orgi 
pass  through  the  perforation,  constituting  foil 
of  diaphragmatic  hernia.  The  writer  had 
opportunity  of  observing  a  remarkable  instaj 
in  which  the  entire  stomach  had  passed  throii 
an  opening  in  the  diaphragm  into  the  caif 
of  the  chest.  In  a  case  reported  by  Dr.  Lit| 
of  Dublin,  the  diaphragm  presented  an  alni 
circular  opening,  well-defined,  sharp,  with  so^ 
what  thick  edges,  and  through  this  open} 
passed  a  hernia  consisting  of  peritoneum  cl: 
taining  some  omentum,  and  about  fifteen  iaa) 
of  the  transverse  and  descending  colon. 

To  recognise  clinically  a  perforation  or  »j 
ture  of  the  diaphragm  is  generally  no  m 
matter.  Often  there  are  no  symptoms  refer-}: 
to  this  structure,  though  there  may  be  sll 
indicating  that  its  functions  are  more  or  | 
impeded.  The  occurrence  of  sudden  perform 
may  be  known  from  the  previous  existenc^> 
some  condition  likely  to  cause  this  event,  At 
as  empyema,  or  an  abdominal  abscess;  the  sold 
vention  of  acute  pain,  accompanied  with  int^i 
tions  of  shock  or  collapse,  and  the  disappear™ 
of  the  signs  of  the  original  morbid  condition  ;jfj 
followed  by  the  development  of  phenomena 
vealing  that  fluid  has  passed  through  the  t  j 
phragm,  and  accumulated  in  the  thoracic  or  .'<}i 
minal  cavity,  as  the  case  may  be,  W  that  I 
secondary  affection  has  been  set  up  as  the  rfl 
of  the  perforation,  such  as  peritonitis  or  p'el,H 
A  fluid  collection  may,  however.  penetra'pra 
diaphragm  without  giving  rise  to  any  veryiS 
dent  disturbance.  "When  an  org.in  passes  thrU 
the  diaphragm,  the  symptoms  present,  u 
are  more  likely  to  be  associated  with  thu  < 
than  with  the  diaphragm,  and  physical  c: 
nation  may  possibly  detect  the  displacement 
the  case  of  hernia  of  the  stomach.  alrea< 
ferred  to,  tho  chief  symptom  was  vomiting. ' 
occurred  immediately  after  taking  any  ft* 
drink. 

h.  Inflammation. — The  serous  rovirin 
the  diaphragm,  either  on  its  thoracic  or  » 
nal  aspect,  is  not  uncommonly  involved  B 
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>f  acute  pleurisy  or  peritonitis  respectively,  and 
he  inflammatory  process  may  penetrate  Us 
structure.  It  may  also  be  involved  by  extension 
Erom  pericarditis.  Inflammation  of  the  substance 
5f  the  diaphragm  may  further  arise  from  injury, 
direct  irritation,  pyaemia,  or  -without  any  evident 
;ause.  The  anatomical  conditions  observed  are  in- 
leased  vascularity;  the  formation  of  lymph  upon 
its  surfaces;  softening  and  degeneration  of  its 
muscular  tissue ;  or,  in  rare  instances,  suppura- 
tion, an  abscess  forming  in  the  substance  of  the 
iiaphragm,  or  pus  collecting  under  one  or  other  of 
its  serous  coverings.  Chronic  inflammation  of 
the  diaphragm  may  occur,  leading  to  a  fibroid 
ihange  in  its  muscular  portions,  either  by  exten- 
sion from  neighbouring  structures,  or  as  the 
result  of  chronic  local  irritation. 

The  symptoms  of  acute  inflammation  of  the 
Iiaphragm  are  generally  very  obscure  and  ill- 
lefined.   The  condition  may  be  indicated  by 
severe  pain  in  the  region  of  this  structure, 
jbviously  increased  by  breathing,  so  that  the 
espiration  becomes   instinctively  thoracic,  as 
jell  as  hurried  and  shallow ;   and  also  much 
iggravated  by  coughing,   defecation,  or  any 
»ther  act  which  disturbs  the  diaphragm.  The 
>atient  will  probably  be  much  distressed.  More 
r  less  pyrexia  will  probably  be  observed.    If  an 
.bscess  should  form,  this  might  burst  either  into 
he  chest  or  abdomen,  and  thus  lead  to  secondary 
'leurisy  or  peritonitis.     Chronic  inflammation 
nd  its  consequences  may  possibly  be  suspected 
com  a  want  of  free  movement  in  the  diaphragm, 
ssociated  with  conditions  likely  to  originate 
his  change ;  but  it  could  scarcely  be  recognised 
"ith  any  certainty. 
o.  Muscular  Rheumatism. — The  diaphragm 
lay  be  involved  in  this  complaint,  whatever  its 
ature  may  be;  probably  it  is  attended  with 
Juctural  changes  in  its  tissues.    The  affection 
t  characterised  by  pain  referred  to  the  dia- 
hragm.  which  may  be  very  acute  when  it  is  in 
ny  way  brought  into  play.  So  long  as  it  is  kept 
t  rest,  there  may  be  no  discomfort,  but  deep 
reathing  causes  considerable  pain,  so  that  the 
sspirntion  is  carried  on  in  a  shallow  manner, 
nd  may  be  entirely  thoracic.    Such  acts  as 
wghing  or  defecation  cause  much  pain  and  a 
:nse  of  aching. 

d.  Atrophy  and  Degeneration. — The  dia- 
nagm  may  be  involved  in  the  course  of  pro- 
fcsBive  muscular  atrophy ;  it  may  also  be 
•rophied  from  causes  which  produce  general 
asting;  or  undergo  senile  atrophy  and  degenera- 
on;  or  be  similarly  affected  from  local  causes, 
ich  as  interference  with  its  blood-supply  from 
wcular  degeneration,  want  of  action,  or  after 
•ronic  inflammation.  These  conditions  might 
'X.  nSe  *°  moro  or  ^ess  evident  interference 
•th  the  functions  of  the  diaphragm,  which  in 
rtreiae  cases  would  amount  to  their  total  cessa- 
Pn,  diaphragmatic  breathing  being  rendered 
'Possible,  the  symptoms  being  then  the  same 

I  when  the  diaphragm  is  paralysed.  In  cases 
.  Progressive  muscular  atrophy  the  fatal  ter- 
•nation  may  arise  from  this  cause.  There 

I I  Wd  not  be  any  pain,  but  uncomfortable  sensa- 

l  ,  ™      ar'se  from  tne  'mPeded  respiration, 
f  «•  Morbid  Formations.— Tho  diaphragm  is 
[  ^'onally  the  seat  of  malignant  disease,  being 
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usually  involved  by  extension  from  some  neigh- 
bouring structure.  Non-malignant  solid  growths 
have  in  rare  instances  been  found  in  it.  Parasitic 
formations  may  also  occur  in  it,  namely,  hydatids, 
cysticercus,  and  trichina  spiralis.  Tubercle  is 
occasionally  found  in  the  diaphragm.  Possibly 
malignant  disease  might  be  indicated  by  signs  of 
impeded  diaphragmatic  movements,  with  localised 
pain,  accompanying  indications  of  cancer  in  other 
parts.  The  implication  of  the  diaphragm  in 
trichinosis  may  also  be  recognised  in  some  in- 
stances by  severe  pains,  spasmodic  contractions, 
and  serious  interference  with  diaphragmatic 
respiration.  In  most  cases,  however,  the  pre 
sence  of  any  morbid  growth  in  connection  with 
the  diaphragm  cannot  be  diagnosed  during  life, 
and  is  only  discovered  at  the  post-mortem  exa  • 
mination. 

Treatment. — But  little  can  be  done  in  most 
cases  in  the  way  of  direct  treatment  in  connec- 
tion with  affections  of  the  diaphragm.  The  most 
obvious  indication  is  to  get  rid,  if  possible,  of 
any  condition  which  is  mechanically  impeding  its 
movements,  and  preventing  it  from  performing 
its  functions.  In  the  next  place,  any  disease  of 
which  the  condition  of  the  diaphragm  is  but  a 
part  must  receive  due  attention,  such  as  progres- 
sive muscular  atrophy,  centric  nervous  disease, 
or  trichinosis.  Painful  affections  might  be  re- 
lieved by  local  applications  of  dry  heat,  fomenta- 
tions, or  anodynes ;  and  if  acute  inflammation 
is  suspected,  a  few  leeches  might  be  applied. 
Electricity  might  prove  of  service  in  the  treat- 
ment of  some  cases  of  spasm  or  paralysis  of  the 
diaphragm,  the  continuous  current  in  the  one 
case,  the  interrupted  current  in  the  other. 

Frederick  T.  Roberts. 

DIARRHCEA  (8iap{>ia>,  I  flow  away).  — 
Svnon.  :  Dejluxio;  Alvi  Fluxus ;  Purging ;  Fr. 
Cotirs  de  Ventre ;  Levoyement ;  Ger.  Der 
Durchfall ;  Bauchfluss  ;  Durchlauf. 

Definition. — A  frequent  and  profuse  discharge 
of  loose  or  of  fluid  alvine  evacuations,  without 
tenesmus. 

^Etiology.  —  The  causes  predisposing  to 
diarrhoea  are  individual  peculiarity ;  childhood 
— especially  the  period  of  first  dentition;  the 
climacteric  period ;  and  hereditary  or  acquirod 
weakness  of  the  digestive  organs. — The  exciting 
causes  may  be  thus  classified  : — 1.  Direct  irri- 
tation of  the  intestines  by  (a)  Food  in  excess,  or 
of  improper  quality — for  example,  salted  meat, 
shell-fish,  sour  unripe  fruit  and  vegetables — dis- 
eased, decomposed,  or  imporfoctly  masticated ; 
the  products  of  faulty  digestion  prematurely 
passing  the  pylorus  ;  imperfectly  elaborated  and 
fermenting  chyme;  impure  water,  such  as  that 
containing  from  3  to  10  grains  of  putrescent 
animal  matter  per  gallon  (Parkos) ;  or  imper- 
fectly fermented  malt  liquors,  (b)  Purgative 
medicines  and  irritant  poisons,  (c)  Bile,  excessive 
or  acrid,  (d)  Faces,  retained,  («)  Entozoa — luni- 
brici,  taenia,  trichinae,  and  entopht/la — mycosis 
enteralis  (Buhl  and  others).  (,/)  The  contonts  of  a 
ruptured  abscoss  or  hydatid  cyst,  (g)  Intestinal 
lesion — such  as  tubercular  or  othor  ulceration. 
2.  Defective  hygiene. — Diarrhooa  may  arise  from 
tho  dwelling  being  damp,  cold,  dark,  and  unventi- 
lated;  or  from  foul  emanations  from  decaying 
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organic,  especially  animal  matter,  sewage,  or  faecal 
collections.  3.  Chills,  climatic  variations,  &c. 
Diarrhoea  has  been  attributed  to  insufficient 
clothing;  sudden  exposure  to  cold  and  damp; 
chills,  as  from  wet  feet,  and  damp  bed  or  clothing ; 
over-heating,  as  by  excess  of  bed-clothing ;  and 
rapid  variations  of  temperature,  such  as  hot  days 
and  cold  nights.  4.  Nervous  disturbances,  for  ex- 
ample, depressing  emotions — fright,  grief ;  neu- 
ralgia, hepatalgia  (Trousseau),  dentition,  and 
other  causes  of  reflex  disorder.  5.  Defective 
absorption  with  augmented  peristalsis,  so  that  the 
food  is  passed  unaltered — Lienteric  diarrhcea. 
6.  Symptomatic  in  various  morbid  states,  for  in- 
stance, in  passive  congestion  of  the  portal  vein 
from  disease  of  the  liver,  heart,  or  lungs  ;  perito- 
nitis, especially  puerperal;  organic  disease  of 
tho  intestines— ulceration  (simple,  typhoid,  tu- 
bercular, cancerous),  lardaceous  degeneration, 
enteritis,  acute  or  chronic;  cholera ;  typhoid 
fever ;  dysentery  ;  occasionally  in  pyaemia, 
measles,  scarlatina,  confluent  small-pox,  ma- 
laria, gout,  Bright's  disease  (its  later  stages), 
and  in  anaemia  and  exhaustion,  as  from  over- 
lactation,  phthisis,  cancer,  Addison's  disease, 
Hodgkin's  disease,  exophthalmic  goitre,  leuco- 
cythaemia,  and  other  affections. 

Frequently  diarrhoea  arises  from  the  combined 
action  of  several  exciting  causes,  as  when  the 
disease  is  epidemic  during  summer  and  autumn 
Foul  emanations  from  decomposing  organic  mat- 
ter, over-crowding,  food  (and  especially  fruit)  in  a 
state  of  incipient  decay,  excessive  heat,  and  chills, 
may  then  collectively  determine  the  result.  In 
children  the  exalted  irritability  of  the  nervous 
system  during  dentition  predisposes  to  diarrhoea 
from  slight  determining  causes. 

Description  and  Varieties. — Diarrhcea  may 
be  broadly  divided  into  the  acute  or  occasional,  and 
the  chronic  forms;  and  the  numerous  clinical  and 
pathological  peculiarities  of  different  cases  are 
conveniently  grouped  into  typical  varieties.  The 
general  effects,  varying  according  to  the  inten- 
sity and  duration  of  the  flux,  are  mainly  these  : — 
Emaciation,  and,  in  children,  also  arrest  of  growth 
— the  weight  either  diminishing  or  ceasing  to  be 
progressive ;  anaemia,  indicating  defective  haema- 
tosis  ;  desiccation  of  the  tissues  from  the  rapid 
draining  of  serum  from  the  blood — hence  the 
thirst,  and  the  very  concentrated,  acid,  and  even 
albuminous  urine  observed  when  there  is  a  copious 
watery  outflow  from  the  bowels,  as  in  choleraic 
and  similar  forms  of  diarrhoea. 

It  will  be  expedient  to  describe  briefly  the 
principal  forms  of  diarrhoea. 

1.  Irritative  Diarrhcea. — Synon.  :  Diarrhcea 
Crapulosa  (Cullen).— Simple  flux  from  direct 
irritation  of  the  intestines  is  the  most  common 
variety  of  diarrhoea.  The  evacuations,  usually 
preceded  by  severe  griping  pains,  are  at  first 
faeculent  and  usually  fotid  and  sour,  then  watery. 
In  children  (especially  hand-fed)  they  are  often 
like  pale  clay  or  putty,  or  they  contain  dense 
masses  of  undigested  casein  before  being  loose  ; 
after  evacuation  they  frequently  becomo  green- 
ish, like  chopped  spinach,  from  contact  with  very 
concentrated  acid  urine  converting  the  brown 
colouring  matter  of  the  bile  into  green  biliverdin ; 
or  they  are  dark  green  when  passed,  and  may  be 
so  acrid  as  to  excoriate  tho  anus,  the  genitals, 


the  inner  parts  of  the  thighs,  and  even  the  heels. 
Fever  is  usually  absent. 

Diarrhoea  from  irritation  is  frequently  a  pre- 
liminary stage  of  the  inflammatory,  dysenteric 
and  choleraic  varieties. 

2.  Inflammatory  Diarrhcea. — Svnon.  :  Diar. 
rhcea  Serosa. — When  the  causes  of  simple  irrita- 
tion excite  inflammation  of  the  mucous  membrane 
of  the  bowels,  fever  sets  in,  and  the  diarrhcea  in- 
creases. Usually  the  evacuations  become  more 
serous,  and  contain  shreds  of  fibrin  or  mucus  or 
pus.  Before  the  attack  passes  off  the  large  bowels 
are  apt  to  be  the  main  seat  of  inflammation; 
then  the  motions  are  scanty,  frequent,  more 
mucous  or  glairy,  contain  streaks  of  blood  and 
are  passed  with  severe  straining;  while  the 
skin  is  hot  and  dry. 

3.  Choleriform  Diarrhcea — Stnon.  :  Cho- 
leraic diarrhcea  ;  Thermic  diarrhoea  —  prevails 
mostly  in  hot  weather.  The  onset,  indicated  by 
vomiting  and  purging,  is  usually  sudden.  At 
first  the  vomited  matters  are  mucous  and  bile- 
tinted,  and  the  dejections  are  feculent — both 
quickly,  however,  becoming  more  and  more  abun- 
dant, watery,  and  colourless.  The  copious  and 
incessant  outflow  of  serum  may  in  a  short  time, 
and  especially  in  children,  induce  a  striking  re- 
semblance to  the  symptoms  of  Asiatic  cholera — 
a  drawn,  sunken,  and  cyanotic  appearance,  loss  of 
temperature,  scanty  secretion  of  urine,  insatiable 
thirst,  and  cramps ;  even  in  extreme  cases  the 
fluids  from  the  stomach  and  bowels  are,  how- 
ever, rarely  free  from  bile,  and  are  not  so  like 
rice-water  as  in  true  cholera.  The  collapsed 
algid  condition  as  a  rule  rapidly  gives  place  to 
recovery  in  previously  healthy  adults,  while  it  is 
fatal  in  delicate  children,  children  prematurely 
weaned,  the  debilitated,  and  the  aged.  Barely, 
the  cold  stage  being  outlived,  the  patient  becomes 
hot,  and  passes  into  a  state  of  stupor,  with  either 
bilious  vomiting  or  purging  and  tympanites — 
the  typhoid  stage.  In  children  death  is  almost 
invariable  if  the  cold  stage  exceeds  twenty-four 
hours. 

4.  Nervous  Diarrhcea. — The  peristaltic  move- 
ments, and  the  activity  of  the  glands  of  the  ali- 
mentary canal,  are  often  increased  by  causes 
operating  through  the  nervous  system.  Diar- 
rhcea from  mental,  and  especially  emot  ional,  per- 
turbation, is  the  most  common  example.  Even 
a  chronic  looseness  may  bo  maintained  by  de- 
bility of  the  nervous  system,  induced  by  worry 
and  anxiety.   Exalted  innervation  of  the  bowels 
may  be  natural,  a  proneness  to  diarrhcea  from 
slight  exciting  causes  having  always  existed;  or 
acquired,  when,  for  instance,  a  flux  once  estab- 
lished is  apt  to  be  maintained.    The  unstable 
nervous  system  of  the  periods  of  rapid  develop- 
ment and  of  the  climacteric  change  predisposes 
to  it.    It  is  often  an  important  factor  in  chronic 
diarrhoea.     The   intestinal  nerve-centres  may 
become  so  sensitive  (as  in  delicate  children) 
that  every  meal,  however  small,  may  induce  an 
immediate  call  to  stool,  the  motions  being  liquid 
or  pultaceous,  and  pale,  but  otherwise  healthy. 
The  peristaltic  movements  may  be  even  so  in- 
creased as  to  hurry  the  food  through  the  stomach 
and  bowels,  so  that  it  appears  unchanged  in  the 
stools.    Time  is  not  allowed  for  digestion  or 
absorption  to  be  even  begun.    This  form  has 
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been  termed  Diarrhoea  lienterica,  and  is  most  fre- 
quent in  children  before  the  period  of  the  second 
dentition.  The  increased  tonicity  of  the  mus- 
cular fibres  of  the  alimentary  tract  may  have 
resulted  from  previous  inflammation  of  the 
mucous  surface,  or  is  the  propagation  upwards 
of  some  irritation  (ulcer,  inflammation,  &c.)  of 
the  mucous  membrane  of  the  rectum ;  or  it  arises 
from  the  products  of  imperfect  primary  diges- 
tion entering  the  duodenum.  In  adults  indi- 
gestion is  the  usual  cause.  The  appetite  is 
as  a  rule  voracious,  and  debility  may  become 
extreme.  In  painful  or  difficult  dentition,  diar- 
rhoea arises  from  irritation  of  the  nerves  of  the 
stomach  and  bowels ;  digestion  is  arrested,  and 
the  contents  of  the  alimentary  canal  become 
acid  from  fermentation,  and  are  ejected  by 
vomiting  and  purging. 

5.  Vicarious  Diarrhoea. — Embarrassment  or 
suppression  of  the  functions  of  the  skin,  kidneys, 
or  lungs  may  be  met  by  the  bowels  performing 
additional  excretory  work.  The  flux  thus  set 
up  is  salutary,  because  it  is  compensatory.  Diar- 
rhoea from  chills  (suppressed  perspiration)  is  a 
common  instance,  while  that  from  renal  and 
pulmonary  causes  is  less  frequently  observed, 
and  may  be  misconstrued  by  the  practitioner. 
Inasmuch  as  diarrhoea  usually  diminishes  the 
quantity  of  urine,  even  sometimes  to  the  verge 
of  suppression,  the  reverse  of  this  clinical  fact 
may  be  easily  overlooked  or  misinterpreted. 
Even  when  forewarned,  the  observer  may  at 
times — especially  when  the  urine  is  free  from 
albumen — find  it  difficult  to  determine  whether 
the  diarrhoea  is  a  cause  or  an  effect  of  imperfect 
renal  elimination — a  distinction  having  all- 
important  bearings  on  the  treatment.  The 
uramic  and  eliminatory  character  of  it  may  be 
easily  decided  when  the  kidneys  are  known  to 
be  diseased ;  not  so,  however,  when  the  only  thing 
ascertainable  is  scanty — maybe  albuminous — 
urine,  or  total  suppression  of  urine  in  an  elderly 
patient.  In  such  a  case  there  may  or  may  not 
be  organic  disease  of  the  kidneys,  and  still  the 
diarrhoea  may  be  ursemic,  inasmuch  as  it  may 
depend  on  '  renal  inadequacy.'  Diarrhoea  from 
pulmonary  embarrassment  generally  affords  re- 
lief to  breathing  and  cough.  The  chronic  loose- 
ness of  some  gouty  patients  is  also  eliminatory  : 
when  checked,  gout  is  apt  to  advance  and  the 
health  to  suffer. 

6.  Diarrhoea  from  mechanical  congestion. 
— Draining  of  serum  into  the  bowels  is  a  common 
result  of  overloading  of  the  portal  vein  from  an 
impediment  to  the  flow  of  blood,  either  in  the 
vein  itself,  the  vena  cava,  or  the  right  side  of 
the  heart. 

7.  Chronic  Diarrhoea.  Synon.:  Cachectic  diar- 
rhoea.—  Chronic  diarrhoea  is  frequently,  if  not 
generally,  unconnected  with  intestinal  lesions  ;  it 
may  be  maintained  by  chronic  catarrh  of  the  in- 
testines, or  by  an  exhausted  and  impoverished 
state  of  the  system,  as  in  inanition,  either  from 
insufficiency  of  food  or  from  enfeebled  digestion, 
or  in  chronic  wasting  diseases,  such  as  syphilis, 
malaria,  or  scurvy.  The  flux  increasing,  the  debil- 
ity on-which  it  depends  thereby  perpetuates  itself, 
and  this  vicious  circle  tends  more  and  more  to 
destroy  life  by  anaemia  and  exhaustion,  and  even 
after  apparent  recovery  there  is  a  strong  dis- 


position to  revert  to  it.  These  clinical  features 
of  chronic  diarrhoea  are  well  illustrated  by  the 
malady  which,  from  the  paleness  of  the  stools, 
is  commonly  known  in  India  as  '  White  Elux' — 
a  result  of  deterioration  of  health  by  climate  and 
malaria.  When  accompanied  by  fever  and  night- 
sweats,  chronic  diarrhoea  is  nearly  always  due 
to  tuberculisation. 

Diagnosis. — The  different  forms  of  diarrhoea 
may  be  readily  distinguished  from  each  other  by 
a  careful  consideration  of  the  causes  and  symp- 
toms. The  diseases  most  apt  to  be  mistaken  for 
diarrhoea  are  epidemic  cholera,  dysentery,  and 
mucous  irritation  of  the  bowels  from  retention 
of  faeces. 

a.  Cholera,  in  its  less  definite  forms,  may  re- 
semble bilious  diarrhoea  and  choleraic  diarrhoea. 
The  probability  in  favour  of  it  may  be  deter- 
mined by  the  absence  of  the  ordinary  causes  of 
diarrhoea,  the  paleness  and  watery  character  of 
the  stools,  torminabeing  slight  or  absent,  the  sup- 
pression of  urine,  and  the  early  exhaustion.  The 
presence  .of  bile  in  the  stools  is  always  in  favour 
of  diarrhoea.  Vomiting  is  more  frequent  in 
cholera  ;  when  it  occurs  in  diarrhoea  the  vomited 
matter  usually  contains  bile  and  undigested 
food,  while  in  cholera  it  is  a  colourless  fluid. 

b.  Dysentery  is  usually  characterised  by  fevei 
tormina,  and  tenesmus,  and  frequent  scant} 
muco-sanguinolent  evacuations.  Sometimes, 
however,  in  the  early  stage,  the  motions  are 
copious,  watery,  and  fgeculent,  as  in  ordinary 
diarrhoea ;  but  the  presence  of  tormina  and 
tenesmus,  and  tenderness  in  the  regions  of  the 
caecum  and  sigmoid  flexure,  indicate  the  dysen- 
teric nature  of  the  disease.  Chronic  diarrhoea 
may  be  distinguished  from  chronic  dysentery  by 
the  absence  of  a  history  of  acute  dysentery,  or 
of  mucus  and  tenesmus,  and  the  less  frequent 
discharge  of  blood  in  the  evacuations. 

c.  Mucous  irritation  of  the  bowels. — Retention 
of  faeces  may  induce  a  condition  resembling 
diarrhoea — frequent  thin  muco-fseculent  evacua- 
tions, which  are,  however,  shown  on  enquiry  to 
be  somewhat  scanty,  and  voided  with  straining. 

Treatment. — (a)  Diet  and  hygiene.  In  acute 
or  occasional  attacks  of  diarrhoea,  everything 
should  be  taken  in  small  quantity,  and  tepid 
or  cold,  never  hot.  Farinacea — arrowroot,  sago, 
rice,  tapioca,  flour,  and  the  like  are  useful,  and 
may  be  taken  in  milk,  or  in  chicken  or  mutton 
broth,  or  weak  beef-tea.  Animal  broths — and 
especially  beef-tea — when  concentrated,  or  in 
large  quantity,  are  apt  to  aggravate  diarrhoea. 
Mucilaginous  drinks — white  of  egg  in  water  or 
milk,  rice  or  barley  or  arrowroot  water ;  and 
astringent  liquids — infusion  of  dried  whortle- 
berries or  roasted  acorns,  red  light  wines — may 
be  given.  Brandy  is  often  of  service,  and  may  be 
mixed  with  spices  or  with  the  farinacea.  Lime- 
water  with  milk  is  in  many  cases  of  much  value. 

Rest  in  bod  secures  a  uniform  warmth  of  6kin, 
and  favours  tho  cessation  of  diarrhoea. 

In  children,  errors  of  feeding  should  be  cor- 
rected. Lumps  of  casein  in  the  motions  may 
be  met  by  reducing  the  quantity  of  milk,  and 
regulating  tho  time  botweon  meals,  providing  u 
wot  nurso,  or  substituting  tho  milk  of  the  goat 
or  ass  for  that  of  tho  cow.  Sometimes,  howovor. 
milk  in  any  form  must  be  given  up.    The  abdo- 
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men  should  be  protected  by  a  flannel  bandage, 
and  the  foot  and  legs  by  warm  clothing. 

Inasmuch  as  in  chronic  diarrhaa  the  flux  is 
perpetuated  by  the  debility  and  anaemia  which 
it  induces,  and  by  tho  activity  of  intestinal 
digestion,  it  has  become  a  leading  principle  of 
treatment  to  prescribe  food  rich  in  materials 
for  the  construction  of  the  blood  and  the  tissues, 
and  almost  wholly  disposed  of  by  the  stomach. 
Hence  the  happy  results  frequently  observed 
from  a  diet  exclusively  animal,  either  raw  or 
lightly-cooked,  the  digestion  of  which  may  be 
aided  by  hydrochloric  acid  alone  or  with  pepsin. 
Individual  peculiarity  may  be  gratified,  and 
variety  obtained  from  the  use  of  mutton,  veal, 
chicken,  pigeon,  and  game.  Beef,  the  tough  parts 
of  veal,  and  pork  are,  as  a  rule,  to  be  avoided. 
Milk  and  farinacea  are  gradually  permitted 
during  the  progress  towards  recovery,  but  the 
period  during  which  they  should  be  interdicted 
may  require  to  be  very  prolonged — even  months. 
The  treatment  by  raw  meat,  strongly  advocated 
by  Trousseau  and  Niemeyer,  has  been  success- 
fully applied  to  nearly  every  variety  of  chronic 
diarrhoea,  but  especially  to  that  obstinate  one 
occurring  from  the  time  of  weaning  to  the  close 
of  the  first  dentition.  The  meat  may  be  pounded 
into  a  pulp  or  finely  minced,  then  mixed  with 
salt,  sugar,  fruit  jelly,  or  conserve  of  roses,  or 
diffused  through  clear  gravy  soup  or  chocolate 
made  with  water  or  wine  ;  or  the  juice  may  be 
extracted  from  it  by  pressure.  Notwithstand- 
ing the  prohibition  of  other  food,  it  is  best  to 
begin  with  a  small  quantity,  and  to  increase  it 
gradually.  The  only  drink  allowable  is  water 
containing  white  of  egg.  Trousseau  found 
opium  in  small  doses,  chalk,  and  bismuth,  at  and 
between  meals,  to  assist  this  regimen.  When  a 
restricted  animal  diet  cannot  be  digested,  causes 
loathing,  or  aggravates  the  flux,  other  varieties 
of  food  may  be  added,  and  the  feeding  should  be 
as  generous  and  varied  as  possible,  and  adapted 
to  the  digestion  of  the  individual.  Articles  of 
diet  appearing  undigested  in  the  motions  should 
be  avoided.  Low  and  damp  situations  should 
be  exchanged  for  dry  and  open  ones.  Warm 
clothing,  flannel  next  the  skin,  and  flannel  waist- 
belts  should  be  worn. 

(b)  Medicinal  Treatment. — The  kind  and  de- 
gree of  interference  required  should  first  be 
decided  in  each  case  of  diarrhoea.  A  routine 
prescription  of  astringents  is  much  to  be  depre- 
cated. When  the  flux  is  moderate  and  salutary 
— for  example,  removing  undigested  or  indi- 
gestible materials  or  irritating  secretions,  re- 
lieving an  engorged  portal  vein,  or  supple- 
menting a  suppressed  secretion — it  may  be  left 
uncontrolled  by  medicine,  or  may  be  encouraged 
by  laxatives,  such  as  castor  oil,  rhubarb,  or  a 
saline  aperient,  combined  with  a  mild  sedative 
— for  instance,  henbane  or  opium :  it  cannot 
be  checked  without  risk.  As  a  rule,  tho  treat- 
ment of  diarrhoea  should  begin  by  removing 
irritating  substances  from  tho  alimentary  canal 
by  aperients  guarded  by  small  doses  of  opium  ; 
and  astringents,  such  as  chalk-mixture  with 
kino,  catechu,  haeraatoxylum,  and  opium,  should 
be  hold  in  reserve.  A  purgative  may  increase 
the  flux,  which,  however,  soon  subsides.  Trous- 
seau advocated  the  use  of  salines— sodfe  sulphas, 


soda  tartarata,  magnesiae  sulphas — in  progres- 
sively decreasing  doses,  dissolved  in  a  small 
bulk  of  water,  in  the  morning  fasting,  while 
others  prefer  castor  oil,  rhubarb,  or  other  ape- 
rients. Castor  oil  is  by  far  the  most  useful 
remedy  for  children,  as  well  as  for  adults  ;  for 
the  former  it  should  be  emulsified  in  gum  and 
syrup,  and  for  the  latter  in  yelk  of  egg,  and  as 
occasion  requires  combined  with  a  small  opiate, 
for  example,  compound  tincture  of  camphor, 
vinum  opii,  or  tincture  of  opium. 

In  choleraic  diarrhoea,  the  best  results  are 
obtained  from  castor-oil  guarded  by  a  small  dose 
of  laudanum  at  the  commencement,  and  repeated 
if  the  disease  is  severe ;  while  astringents  and 
opiates  alone  are  withheld  until  the  bowels  are 
relieved  of  offensive  materials,  as  in  the  later 
stages,  the  stools  being  copious  and  watery, 
griping  and  distension  of  the  abdomen  absent, 
and  the  tongue  clean.  Vomiting  should  be  en- 
couraged by  copious  draughts  of  warm  water, 
and,  if  need  be,  by  emetics  of  mustard  or 
ipecacuanha.  In  children,  when  the  motions  are 
colourless,  profuse,  and  incessant,  it  is  best  to 
give  hydrargyrum  cum  creta  in  small  doses  every 
hour  or  two,  and  a  very  small  enema  of  starch, 
containing  phumbi  acetas  or  cupri  sulphas,  with 
laudanum,  which  may  be  repeated  if  necessary;- 
and  the  urgency  of  the  case  may  likewise  demand 
a  firm  astringent,  such  as  logwood.  In  the  cold 
stage  there  have  been  recommended  mustard 
baths  (for  twelve  or  fifteen  minutes,  several 
times  a  day);  emetics  (ipecacuanha  2  to  3  grains 
twice  or  three  times  in  twenty-four  hours) ;  diffu- 
sible stimulants  (ether  in  syrup  every  hour  or 
half-hour);  and  mercurials  (hydrargyrum  cum 
creta);  in  the  stage  of  reaction,  saline  aperients 
or  calomel  in  small  doses  throughout,  white-of- 
egg  in  water  as  a  drink ;  and,  vomiting  having 
ceased  and  diarrhoea  being  established,  bismuth, 
chalk,  and  lime  water. 

In  nervous  diarrhoea  the  first  indication  is  to 
allay  reflex  excitability  by  the  bromides,  or, 
these  failing,  by  opium.  When  diarrhoea  is  ex- 
cited by  food,  the  dose  should  be  given  shortly 
before  meals.  In  licnteric  diarrhoea  arsenic  is 
invaluable.  Mal-digestion  should  be  met  by 
hydrochloric  acid,  bismuth  with  alkalies,  or 
other  appropriate  remedies,  according  to  the 
indications.  Occasional  doses  of  castor-oil — 
alone,  or  with  bismuth  or  small  doses  of  opium 
or  henbane — are  useful  in  clearing  away  fer- 
mentescible  matters,  which  are  apt  to  maintain 
an  irritable  state  of  the  bowels.  Astringents 
should  only  be  prescribed  after  the  failure  of 
these  or  similar  measures. 

In  vicarious  diarrhoea  the  skin  should  be  made 
to  act  freely  by  warm  baths,  or  hot  air  or 
vapour  baths.  In  renal  inadequacy  counter- 
irritation  across  the  loins,  digitalis,  and  nitrate 
of  potash  may  bo  likewise  indicated.  The  diar- 
rhoea should  not  be  arrested  or  even  checked 
unless  it  be  profuse  and  exhausting,  especially 
after  restoring  or  augmenting  the  action  of  the 
skin  and  the  kidneys;  it  is  sometimes  advisable 
to  nurse  and  encourage  it. 

Diarrhoea  from  passive  congestion  of  the  portal 
vein  is  to  be  met  by  treating  the  cause,  for  ex- 
ample, disease  of  the  heart,  by  digitalis,  iron, 
and  other  remedies. 
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The  flux  of  chronic  diarrhoea  cannot  as  a  rule 
be  stopped  altogether  by  astringents  only — the 
evacuations  while  thus  retained  may  decompose, 
and  induce  flatulence  and  colic,  or  fever.  The 
general  health  should  be  restored  and  anaemia 
removed;  the  secretions  will  then  generally 
improve  and  the  diarrhoea  subside.  Tonics — 
iron,  arsenic,  quinine,  strychnia — may  be  aided 
by  astringents — mineral  acids,  opium,  bismuth, 
chalk,  or  haematoxylum.  The  best  prepara- 
tions of  iron  are  iron  alum — 3  to  5  grains, 
and  liquor  ferri  pernitratis — 10  to  40  minims. 
Ipecacuanha  and  taraxacum  are  useful  when 
the  skin  and  liver  are  inactive  :  from  1  to  3 
grains  of  pulvis  ipecacuanhse  may  be  given 
night  and  morning.  Podophyllum— 2  or  3 
minims  of  a  solution  of  1  grain  in  1  drachm  of 
rectified  spirit  three  or  four  times  a  day — is 
indicated  when  the  motions  are  watery,  pale  or 
high-coloured,  and  passed  with  severe  cutting 
pains.  Saline  purgatives  in  the  early  morning 
are  recommended — 2  drachms  of  sulphate  of 
soda,  sulphate  of  magnesia,  or  soda  tartarata  on 
the  first  day,  then  1  drachm  for  fourteen  days, 
dissolved  in  a  small  bulk  of  water,  with  avoid- 
ance of  fluids  after  the  dose — and  from  1  to  2 
grains  of  rhubarb,  also  taken  fasting.  The  pro- 
fuse sweating  and  colliquative  diarrhoea  of  hectic 
is  best  met  by  haematoxylum  and  dilute  sulphuric 
acid,  or  opium  with  astringent  mineral  salts — 
nitrate  of  silver,  sulphate  of  copper,  or  acetate  of 
lead — by  the  mouth  or  rectum. 

Suppressed  secretions,  particular  cachexias, 
disturbed  innervation,  congestion  of  the  portal 
vein,  and  organic  diseases  of  the  intestines,  form 
special  indications  for  treatment  when  diarrhoea 
is  present.  George  Oliver. 

DIATHESIS  {SiaTWvui,  I  dispose). — A 
morbid  constitution,  predisposing  to  the  develop- 
ment of  a  particular  disease.  See  Constitution, 
with  which,  in  a  somewhat  more  limited  sense, 
this  term  is  synonymous. 

DIATHETIC  DISEASES— Constitutional 
diseases.    See  Constitutional  Diseases. 

DICROTISM(8fr,  double,  and  Kpdros,  a  stroke) 
is  a  term  applied  to  the  second  great  wave  of  the 
pulse.  This  dicrotic  wave  or  dicrotism  is  due 
to  a  second  expansion  of  the  artery  which  occurs 
during  the  diastole  of  the  ventricle.  The  pulsus 
bisferiem  of  old  authors  was  a  pulse  in  which  a 
second  beat  became  perceptible  to  the  finger; 
an  occurrence  observed  occasionally  as  an  an- 
tecedent of  haemorrhage  and  also  in  the  course  of 
fevers.  The  second  beat  perceived  by  the  finger 
is  not  always  the  true  dicrotic  wavs,  but  may  in 
some  cases  be  an  exaggerated  tidal  wave.  This 
is  the  wave  perceived  in  the  high  arterial  tension 
sometimes  antecedent  to  haemorrhage.  The  mode 
of  production  of  dicrotism  is  not  quite  agreed 
°n ;  it  is  favoured  by  a  low  Btate  of  arterial 
tension,  by  elasticity  of  the  arterial  coats,  and 
py  quick  and  strong  ventricular  contractions.  It 
is  generally  considered  to  bo  central  in  its  origin, 
and  to  be  a  wave  of  recoil  from  the  closed  aortic 
■valves  reinforced  by  an  oscillation  set  up  in  the 
aorta.  The  othor  view  refers  the  origin  of  tho 
dicrotic  wave  to  the  periphery.    The  wave  of 


blood  discharged  at  each  ventricular  systole  is,  in 
consequence  of  its  acquired  velocity,  disturbed 
from  its  state  of  equilibrium,  and,  as  a  result  of 
the  resistance  offered  by  the  peripheral  vessels, 
reflows  towards  the  heart,  whence  it  is  again 
reflected.    See  Pulse. 

Balthazar  Foster. 

DIET. — Definition. — Diet  may  be  defined 
as  expressing  the  regulation  of  food  to  the  re- 
quirements of  health  and  the  treatment  of 
disease. 

General  Principles.— In  order  to  sustain 
life,  a  diet  must  consist  of  a  proper  apportion- 
ment of  the  following  alimentary  principles: — 

1.  Nitrogenous  principles. 

2.  Non-nitrogenous  principles  (fats,  carbo- 

hydrates, &c.) 

3.  Inorganic  materials  (saline  matters  and 

water). 

Whilst  these  principles  hold  different  relative 
positions  of  value,  the  absence  or  deficiency  of 
either  group  will  render  a  diet  unfit  for  the 
support  of  life.  Milk,  the  product  provided  by 
Nature  as  the  sole  article  of  sustenance  during 
the  early  period  of  the  life  of  mammals,  may  be 
regarded  as  furnishing  us  with  a  typical  dietetic 
representative  of  all  these  principles.  The  egg 
also  holds  a  like  position,  and,  as  all  the  parts 
of  the  young  animal  are  evolved  from  it,  must 
needs  comprise  all  the  materials  for  the  deve- 
lopment and  growth  of  the  body. 

The  required  principles  are  contained  in  food 
derived  from  both  the  animal  and  vegetable 
kingdoms,  and  the  diet  may  be  drawn  from 
either ;  but,  looking  to  man's  general  inclination 
and  the  conformation  of  his  digestive  apparatus, 
it  may  be  assumed  that  a  mixed  diet  is  that 
which  is  designed  in  the  plan  of  Nature  for  his 
subsistence,  and  it  is  that  upon  which  he  attains 
the  highest  state  of  physical  development  and 
intellectual  vigour. 

Animal  food,  being  identical  in  composi- 
tion with  the  body  to  be  nourished  by  it,  is  in 
a  state  to  be  more  easily  appropriated  than 
vegetable  food.  It  also  appeases  hunger  more 
thoroughly  and  satisfies  longer  :  in  other  words 
it  gives,  as  general  experience  will  confirm, 
greater  stay  to  the  stomach.  Animal  food  pos- 
sesses stimulant  properties  which  have  sufficed 
in  certain  instances,  as  after  starvation,  and  in 
those  accustomed  to  a  vegetable  diet,  to  produce 
a  state  allied  to  intoxication.  This  stimu- 
lating effect  is  further  illustrated  by  looking  at 
the  relative  character  of  animal  and  vegetable 
feeders.  Liebig  says  that  it  is  essentially  their 
food  which  makes  carnivorous  animals  in  general 
bolder  and  more  combative  than  the  herbivora 
which  are  their  prey.  He  then  relates  that  a 
bear  kept  at  the  Anatomical  Museum  of  Giessen 
showed  a  quiet  gentle  nature  as  long  as  it  was 
fed  upon  bread,  but  a  few  days'  feeding  on  moat 
made  it  vicious  and  dangerous. 

The  standard  diet  framed  by  Moleschott  has 
been  accepted  as  furnishing  a  model  of  what  may 
be  considered  the  requisito  proportion  of  ali- 
mentary principles  for  maintaining  health  in 
a  person  of  average  stature  under  exposure  to  a 
temperate  climate  and  a  moderate  amount  of 
muscular  work.    It  runs  as  follows : — 
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Alimentary  substances  in  a  dry  state  required 
daily. 

Dry  Food                     In  ounces  avoir. 
Albuminous  matter       .       .  4-587 
Patty  matter        .       .       .  2*964 
Carbo-hydrates     .       .       .  14-250 
Salts  1-058 


22  859 


This,  it  will  be  seen,  furnishes  a  supply  of 
about  23  ounces  of  dry  solid  matter,  and  of  this 
one-fifth  is  nitrogenous.  If  we  reckon  that 
ordinary  food  contains  about  50  per  cent,  of 
water,  then  23  ounces  will  correspond  to46ouncec 
of  solid  food  in  the  condition  in  which  it  is  con- 
sumed. To  complete  the  alimentary  ingesta,  a 
further  quant  ity  of  from  50  ounces  to  80  ounces  of 
water  may  be  assumed  to  be  required  to  be  taken 
daily  under  some  form  or  other. 

For  a  life  of  inactivity,  it  must  be  stated  that 
a  much  smaller  amount  of  food  will  suffice.  The 
diet,  for  instance,  which  is  ordinarily  supplied 
to  the  patients  of  Guy's  Hospital,  and  which 
suffices  to  satisfy  and  properly  sustain  them, 
only  contains  about  30  ounces  of  solid  food,  equi- 
valent to  about  17  ounces  of  water-free  material. 

It  has  been  mentioned  that  there  are  reasons 
for  regarding  a  mixed  diet  of  animal  and  vege- 
table food  as  best  adapted  to  our  nature,  and  it 
may  probably  be  considered  that  the  most  suit- 
able admixture  contains  about  one-fourth  or 
rather  more  of  animal  food. 

Looked  at  from  the  following  point  of  view,  it 
will  be  seen  that  an  admixture  of  animal  and 
vegetable  food  more  economically  supplies  what 
is  wanted,  than  either  kind  taken  alone,  unless 
the  adjustment  should  be  made  with  the  proper 
apportionment  of  fat  as  a  representative  of  a 
non-nitrogenous  article.  It  is  estimated  that 
for  a  man  of  medium  stature,  and  performing  a 
moderate  amount  of  work,  about  300  grains  of 
nitrogen  and  4,800  grains  of  carbon  are  daily 
required  to  be  introduced  into  the  system  with, 
the  food,  to  compensate  for  the  outgoing  of  these 
elements  that  occurs.  Now  this  is  yielded,  as 
nearly  as  possible,  in  the  case  of  both  elements, 
by  2  lbs.  of  bread  and  f  lb.  of  meat — that  is, 
44  ozs.  of  solid  food,  of  which  about  one- fourth 
consists  of  animal  matter.  If  the  lean  of  meat 
only  were  consumed,  rather  over  6  lbs.  would  be 
needed  to  furnish  the  requisite  amount  of  car- 
bon, and  there  would  be  a  very  large  surplus  of 
unutilisable  nitrogen  ;  whilst  if  bread  only  were 
taken,  the  amount  necessary  to  supply  the  re- 
quisite quantity  of  nitrogen  would  be  rather 
more  than  4  lbs.,  and  this  contains  nearly  double 
the  amount  of  carbon  wanted. 

In  order  to  preserve  health  it  is  necessary 
that  a  portion  of  the  food  consumed  should  be 
in  the  fresh  state,  and  this  applies  to  both 
animal  and  vegetable  food.  There  may  be  no 
lack  of  quantity,  and  yet  disease  and  death  may 
be  induced  by  inattention  to  this  fact.  Affec- 
tions of  the  scorbutic  class  are  produced,  which 
can  only  be  checked  and  removed  by  the  supply 
of  fresh  food  or  the  juice  of  some  kind  of  suc- 
culent vegetable  or  fruit.  The  efficacy  of  lemon 
and  lime  juice,  for  instance,  is  well  known  in 
the  prevention  and  cure  of  scurry. 


Climate  influences  tht  demand  for  food,  ana 
instinct  leads  to  the  adaptation  of  diet  to  the 
requirements  that  exist.  Not  only  is  there  a 
correspondence  between  the  amount  of  food  re- 
quired and  the  inclination  for  taking  it,  but  the 
nature  of  the  food  selected  in  different  countries 
varies  and  6tands  in  harmony  with  that  which  is 
most  in  conformity  with  what  is  needed.  The 
dwellers  in  the  arctic  regions,  besides  consuming 
a  large  quantity  of  food,  partake  of  that  kind 
which  abounds  in  the  most  efficient  form  of 
heat-generating  material,  namely,  oleaginous 
matter.  In  the  tropics,  on  the  other  hand,  it  ir 
upon  vegetable  products,  largely  charged  with 
principles  belonging  to  the  carbo-hydrate  group, 
that  the  native  inhabitants  mainly  subsist. 

Labour  necessitates  a  supply  of  food  in  pro- 
portion to  the  amount  of  work  done.  The  em- 
ployer finds  that  the  appetite  of  a  workman  maybe 
taken  as  a  measure  of  capacity  for  work — in  other 
words,  that  a  falling  off1  of  the  appetite  means  a 
diminished  capacity  for  the  performance  of  labour. 

Until  recently,  it  was  considered,  in  accord- 
ance with  the  teaching  of  Liebig,  that  muscular 
and  nervous  action  resulted  from  an  oxidation 
of  muscular  and  nervous  tissue,  and  that  ac- 
cording to  the  amount  of  action  occurring,  so 
was  a  demand  for  the  supply  of  nitrogenous 
alimentary  principles  created  to  replace  the  oxi- 
dised material.  It  is  now  held,  however,  that 
the  non-nitrogenous  elements  of  food  contribute, 
as  well  as  the  nitrogenous,  to  the  production  of 
muscular  and  nervous  force.  Fick  and  Wisli- 
cenus  undertook  a  known  amount  of  work  upon 
a  non-nitrogenous  diet,  and  proved  that  the 
oxidation  of  their  muscular  tissue,  as  measured 
by  the  amount  of  nitrogen  voided  with  the 
urine,  sufficed  only  for  the  production  of  a  small 
proportion  of  the  force  expended  in  the  accom- 
plishment of  the  work  performed.  The  muscles, 
in  reality,  appear  to  stand  in  the  position  of  in- 
struments for  effecting  the  conversion  of  the 
chemical  energy  evolved  by  the  oxidation  of 
combustible  matter  into  working  power.  Fats 
and  carbo-hydrates  can  furnish  the  combustible 
matter  required,  and,  under  ordinary  circum- 
stances, probably  do  largely,  if  not  chiefly,  supply 
it.  Nitrogenous  matter  can  do  bo  likewise,  but 
it  has  to  undergo  a  preparatory  metamorphosis 
for  effecting  the  separation  of  nitrogen  in  a 
suitable  form  for  elimination.  It  must  be  said, 
however,  that  experience  shows  that  hard  work 
is  best  performed  under  a  liberal  supply  of 
nitrogen-containing  food.  The  explanation  of 
this  probably  is  that  it  leads  to  a  better-nou- 
rished condition  of  the  muscles  and  of  the  body 
generally.  Under  the  use,  for  instance,  of  ani- 
mal food,  which  is  characterised  by  its  richness 
in  nitrogenous  matter,  the  muscles  are  observed 
to  be  firmer  and  richer  in  solid  constituentf 
than  under  subsistence  upon  vegetable  food. 

Persons  who  lead  a  sedentary  and  in-door 
life  naturally  require  less  food  than  those  en- 
gaged in  active  work,  and  less  should  be  con- 
sumed by  them  to  prevent  the  system  becoming 
clogged  with  effete  products,  which  act  per- 
niciously in  various  ways  upon  the  body.  The 
food  should  also  be  largely  constituted  of  non- 
nitrogenous  principles,  as  these  tax  the  excretory 
organs  less  than  the  nitrogenous. 
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Tho  diet  of  infants  is  a  branch  of  dietetics 
the  importance  of  which  can  scarcely  be  over- 
rated. The  proper  food  during  the  first  period 
of  infancy  is  that  which  has  been  provided  by 
Nature  for  the  young  of  mammals,  namely,  milk. 
Up  to  about  the  eighth  month  the  infant  is  de- 
signed to  be  sustained  solely  by  its  parent's 
milk.  The  teeth,  which  ordinarily  begin  to 
show  themselves  about  this  time,  indicate  that 
Boxnt  solid  matter  should  now  be  consumed,  and 
0U3  of  the  farinaceous  products  will  be  the  most 
suitable  with  which  to  commence.  Bread,  baked 
flour,  plain  biscuit,  or  one  of  the  numerous  kinds 
of  nursery  biscuits  that  are  made,  may  be  em- 
ployed for  a  time  as  a  supplement  to  the  former 
food.  At  about  the  tenth  month  the  mother,  who 
ought  previously  to  have  commenced  lessening 
her  own  supply,  should  now  cease  it  altogether. 
As  the  child  advances  through  its  second  year 
and  the  teeth  become  more  developed,  meat, 
preceded  for  awhile  by  gravy,  may  be  given.  If 
the  mother  cannot  suckle  her  child,  or  a  wet 
nurse,  whose  supply  stands  next  best  to  that  of 
the  mother,  be  provided,  the  milk  of  one  of  the 
lower  animals  should  be  obtained,  and  that  of 
the  cow  gives  the  nearest  approach  to  what  is 
wanted.  Cow's  milk,  however,  is  richer  in  all 
its  solid  constituent  principles  than  woman's, 
and  the  addition  of  a  solution  of  sugar  or — what 
is  more  in  conformity  with  the  natural  supply — 
sugar  of  milk  (lactine),  in  the  proportion  of  an 
ounce  to  three  quarters  of  a  pint,  is  needed  to 
bring  the  two  in  closer  approximation.  The 
milk  of  the  goat  is  even  richer  in  solid  consti- 
tuents than  that  of  the  cow,  and  therefore  stands 
somewhat  further  removed  from  that  of  the 
human  subject.  If,  however,  it  is  not  adapted 
for  infants,  it  is  highly  useful  for  improving 
the  condition  of  badly-nourished  children,  and  is 
sometimes  employed  for  this  purpose. 

Therapeutical  Applications. — The  applica- 
tion of  the  principles  of  dietetics  may  be  success- 
fully brought  to  bear  in  the  treatment  of  corpulency 
and  thinness.  A  diet  rich  in  nitrogenous  matter 
conjoined  with  exercise  promotes  the  growth  of 
muscle,  but  the  fat  undergoes  no  increase.  The 
conditions  most  conducive  to  an  increased  accu- 
mulation of  fat  are  a  diet  rich  in  either  fat  or 
carbo-hydrates  (provided  the  requisite  amount 
of  nitrogenous  matter  be  present  for  affording 
what  is  wanted  for  the  nutritive  operations  of 
life),  exposure  to  a  warm  atmosphere,  and  inac- 
tive habits.  A  supply  of  fat  in  a  direct  manner, 
leads  to  an  increased  deposition  of  fat  in  the 
system,  but  the  carbo-hydrates  require  in  the 
first  place  to  undergo  assimilative  change  before 
they  can  be  applied  in  the  same  direction. 

The  details  of  the  dietary  to  be  prescribed 
where  the  aim  is  to  produce  increased  stoutness 
and  an  improved  condition  of  the  body,  should 
comprise  such  articles  as  fat  meats,  butter, 
creum,  milk,  cocoa,  chocolate,  bread,  potatoes, 
farinaceous  and  flour  puddings,  oatmeal  porridge, 
sugar  and  sweets,  sweet  wines,  porter,  stout,  and 
ales. 

The  converse  mode  of  dieting  is  necessary  for 
reducing  stoutness.  Mr.  Banting,  by  his  noted 
system  of  dieting,  reduced  his  weight  from 
U  stone  6  lbs.  to  1 1  stone  2  lbs.  in  about  a 
year.    Besides  altering,  however,  the  character 


of  his  food,  he  limited  the  quantity  in  a  manner 
that  must  have  contributed  an  important  share 
towards  producing  the  effect  observed ;  not  more 
than  twenty-two  to  twenty-six  ounces  of  solid 
food  (corresponding  with  eleven  to  thirteen 
ounces  of  water-free  material)  being  cor.sumed, 
according  to  his  statement,  in  the  twenty-four 
hours. 

As  a  guide  to  the  corpulent  it  may  be  said 
that  the  fat  of  meat,  butter,  cream,  sugar  and 
sweets,  pastry,  puddings,  farinaceous  articles  as 
rice,  sago,  tapioca,  &c,  potatoes,  carrots,  pars- 
nips, beetroot,  sweet  ales,  porter,  stout,  port 
wine,  and  all  sweet  wines  should  be  avoided,  or 
only  very  sparingly  consumed.  Wheaten  bread 
should  only  be  partaken  of  moderately,  and 
brown  bread  is  to  some  extent  better  than 
white.  The  gluten  biscuits  which  are  prepared 
for  the  diabetic  may,  on  account  of  their  com- 
parative freedom  from  starch,  be  advantageously 
used  as  a  substitute  for  bread  in  the  treatment 
of  obesity.  The  articles  that  may  be  taken  to 
the  extent  of  satisfying  a  natural  appetite,  are 
lean  meat,  poultry,  game,  eggs,  green  vegetables, 
succulent  fruits,  light  wines,  dry  sherry,  and 
spirits.    Milk  should  only  be  taken  sparingly. 

Holding  the  position  that  food  does  in  relation 
to  the  operations  of  life,  the  art  of  dietetics  not 
only  bears  on  the  maintenance  of  health  but 
is  capable  of  being  turned  to  advantageous  ac- 
count as  a  therapeutic  agency ;  and  it  is  not  too 
much  to  say  that  success  in  the  treatment  of 
disease  is  oftentimes  dependent  upon  a  display 
of  judicious  management  in  regard  to  food. 

In  the  therapeutic  application  of  dietetics 
the  maxim  should  be  held  in  view  that,  whilst 
the  particular  requirements  are  secured,  there 
should  otherwise  be  no  greater  deviation  from 
what  is  natural  than  the  special  circumstances  of 
the  case  demand. 

The  quantity  of  food  consumed  may  require 
to  be  regulated  as  well  as  its  nature.  The 
quantity  administered  at  a  time  should  stand  in 
relation  to  the  power  of  digesting  it;  and  to 
properly  compensate  for  a  diminished  capacity 
for  taking  quantity  there  should  be  a  correspond- 
ing increase  in  the  frequency  of  administration. 
'  Little  and  often  '  is  the  maxim  to  be  followed 
upon  many  occasions,  and  much  will  sometimes 
depend  upon  the  strictness  with  which  it  is 
acted  up  to ;  for,  apart  from  harmonizing  with 
what  is  wanted,  upon  the  principle  that  has  just 
been  referred  to,  it  meets  the  defective  aptitude 
that  exists  in  sickness  for  sustaining  any  length- 
ened duration  of  abstinence  from  food. 

In  febrile,  acute  inflammatory,  and  other  con- 
ditions where  there  is  a  failure  of  digestive 
power,  the  food  administered  should  be  such  as 
not  to  tax  the  stomach,  and  should  therefore 
consist  of  liquid  materials.  Solid  matter,  by 
remaining  undigested — and  solids  of  an  animal 
nature  are  particularly  likely  to  do  so — would 
act  as  a  source  of  irritation  in  the  stomach,  and 
only  serve  to  aggravate  tho  condition  of  the  pa- 
tient. The  articles  under  such  circumstances  to  be 
selected  from  are  beef-tea,  mutton,  veal,  or  chicken 
broth,  whey,  calf  s-foot  and  other  kinds  of  jolly, 
arrowroot  and  such-like  farinaceous  articles 
barley  water,  rice  mucilage,  gum-water,  fruit 
jelly,  and  the  juice  of  fruits,  as  of  lemons, 
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oranges,  &c,  made  into  drinks.  Where  a  little 
latitude  is  allowable,  the  employment  of  milk 
and  of  eggs  in  a  fluid  form  may  be  sanctioned.  As 
circumstances  permit,  an  advance  may  be  made 
to  solid  substances  which  do  not  throw  much 
work  on  the  stomach,  as  rice,  sago,  tapioca, 
bread  and  custard  puddings,  and  stale  bread  or 
*oast  sopped.  Next  may  be  allowed  fish,  be- 
ginning with  whiting.  As  power  becomes  re- 
stored, calves'  feet,  chicken,  game,  and  butcher's 
meat — mutton  to  begin  with — may  be  permitted 
to  follow. 

In  cases  of  ordinary  dyspepsia  the  aim  of  the 
physician  should  be  rather  directed  to  raising,  by 
appropriate  treatment,  the  digestive  capacity  to 
the  level  of  digesting  light  but  ordinary  food, 
than  to  reducing  the  food  to  an  adjustment  with 
a  low  standard  of  digestive  power.  Of  butcher's 
meat,  mutton  is  almost  invariably  found  to  be 
the  most  suitable ;  chicken  and  game  are  allow- 
able, also  white  fish  (boiled  or  broiled)  particu- 
larly whiting,  sole,  flounder,  and  plaice.  Stale 
bread,  dry  toast,  plain  biscuits,  floury  potatoes, 
rice,  and  the  various  farinaceous  articles  form 
the  kind  of  food  derived  from  the  vegetable 
kingdom  to  be  selected.  Green  and  other  suc- 
culent vegetables,  it  is  found,  are  more  apt  to 
create  flatulence  than  other  kinds  of  food,  and 
articles  belonging  to  the  cabbage  tribe  are  par- 
ticularly to  be  regarded  as  obnoxious  to  those  who 
have  a  tendency  to  this  form  of  derangement. 

Much  depends  in  cases  of  weak  digestion 
upon  the  state  in  which  the  food  reaches  the 
stomach.  Thorough  mastication  affords  great 
assistance  to  the  performance  of  digestion,  and 
when  the  teeth  are  bad  the  food  should  be  finely 
minced,  or  otherwise  minutely  divided  before 
being  eaten.  Regularity  in  the  periods  of  taking 
food,  tends  to  promote  the  orderly  working  of 
the  digestive  organs.  An  interval  of  more  than 
four  or  five  hours'  duration  between  the  meals  is 
to  be  avoided,  as  it  acts  perniciously  in  several 
ways.  By  inducing  an  exhausted  state  of  the 
system  it  diminishes  the  energy  of  the  digestive 
organs,  and  whilst  having  this  effect  it  at  the 
same  time  calls  for  the  periodical  exercise  of 
increased  energy,  on  account  of  the  larger 
amount  of  food  which  must  be  taken  at  each  meal 
to  compensate  for  the  length  of  time  that  is 
allowed  to  elapse  between  them. 

In  cases  of  ulcer  of  the  stomach,  acute  gastric 
catarrh,  and  vomiting,  the  food  must  be  selected 
from  that  which  is  nutritious  and  at  the  same 
time  taxes  least  the  digestive  powers.  Milk — 
and  this  is  often  better  borne  after  being  boiled 
—  milk  and  water,  or  milk  and  soda  water,  will 
frequently  be  found  to  be  tolerated  when  other 
articles  excite  irritation  and  are  returned.  Some- 
times the  milk  may  be  advantageously  mixed  with 
isinglass,  arrowroot,  ground  rice,  or  biscuit  powder. 

In  dysentery  and  other  forms  of  ulcerative 
disease  of  the  intestine,  scrupulous  attention  must 
be  paid  to  diet.  The  food  should  consist  of  arti- 
cles which  are  known  to  exert  the  least  stimulant 
and  irritant  action  on  the  mucous  membrane 
and  muscular  coat  of  the  alimentary  canal,  and 
those  which  best  meet  the  demand  in  question 
are  such  as  milk,  isinglass,  and  the  various  fari- 
naceous products,  amongst  which  rice  is  pre- 
eminently valuable.    Next  to  these  come  eggs, 


white  fish,  white-fle6hed  poultry,  fresh  game,  and 
fresh  meat.  Salted  and  dried  meats  are  highly 
objectionable,and  fruits  and  succulent  vegetables, 
with  the  exception  of  a  floury  potato,  should  be 
strictly  shunned.    See  Peptonised  Food. 

The  development  of  gout  is  known  to  be  fa- 
voured by  the  consumption  of  a  highly  nitro- 
genised  diet,  especially  if  conjoined  with  seden- 
tary habits.  With  those  who  have  already 
experienced  symptoms  of  the  disease,  and  those 
also  who  have  grounds  for  apprehending  iu  in- 
vasion, it  is  important  that  an  excess  of  nitro- 
genous food  should  be  avoided.  The  diet  should 
be  simple,  in  order  that  the  temptation  may  be 
avoided  of  eating  too  much,  and  should  at  the 
same  time  be  adjusted  to  the  mode  of  life.  The 
principle  to  observe  is  that  the  higher  the  degree 
of  inactivity  the  greater  ought  to  be  the  pre- 
ponderance of  food  derived  from  the  vegetable 
kingdom. 

Even  of  more  importance  than  what  is  eaten 
is  what  is  drunk,  where  the  question  of  gout  is 
concerned,  and  observation  shows  that  it  is  not 
distilled  spirits,  but  the  stronger  wines  and  malt 
liquors,  which  favour  the  production  of  the  dis- 
order. Nothing  is  more  potent  than  port  wine 
in  leading  to  the  production  of  gout,  and  a  few 
years'  liberal  indulgence  in  it  has  often  been 
known  to  be  instrumental  in  bringing  on  the 
disease  where  no  family  predisposition  had  ex- 
isted. Dry  sherry  and  the  light  wines,  as  claret, 
hock,  &c,  may  be  drunk,  certainly  in  moderation, 
with  comparatively  little  or  no  fear  of  inducing 
the  disease,  although  any  kind  of  wine  appears 
capable  of  sometimes  acting  as  the  exciting  cause 
of  a  paroxysm  where  the  gouty  disposition  is 
already  established.  Stout,  porter,  and  the 
stronger  ales,  especially  those  that  have  become 
hard  from  age,  rank  next  to  port  wine  in  their 
power  of  predisposing  to  gout.  As  regards  the 
light  bitter  beers,  which  are  so  extensively  used 
at  the  present  time,  the  same  must  be  said  of 
them  as  of  the  light  wines,  viz.  that  with  little, 
if  any,  disposition  to  induce  the  disease,  they 
nevertheless  appear  capable  of  sometimes  excit- 
ing its  manifestation  in  a  gouty  subject.  A  pure 
spirit,  as  whisky,  hollands,  or  brandy,  diluted 
with  water,  often  forms  the  only  kind  of  alcoholic 
drink  that  is  found  to  agree  with  those  who  are 
suffering  from  gout. 

In  Bright's  disease  with  threatening  uraemic 
poisoning  it  is  a  point  of  consideration  to  diminish 
as  far  as  practicable  the  amount  of  excretory 
matter  to  be  eliminated  by  the  kidney.  The  fats 
and  carbo-hydrates  throw  no  work  upon  the 
kidnej-s.  Their  products  of  destruction  escape 
through  another  channel.  Nitrogenous  matters, 
on  the  other  hand,  undergo  metamorphosis  in  the 
system,  and  yield  nitrogen-containing  compounds 
— chiefly  urea— to  escape  by  the  kidneys.  In  this 
way  the  kidneys  become  taxed  by  nitrogenous 
food,  and,  to  lessen  the  work  demanded  of  them, 
reason  suggests  that  the  diet  should  preponderate 
in  food  derived  from  the  vegetable  kingdom. 

In  diabetes  mellitus  there  is  a  want  of  assimi- 
lative power  over  the  saccharine  and  starchj 
principles  of  food.  Whilst  these  principles  be- 
come utilized  and  lost  sight  of  when  ingested  by 
a  healthy  person,  in  the  system  of  the  diabetic 
they  fail  to  become  consumed,  but  pass  off  under 
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the  form  of  sugar  in  the  urine,  giving  rise  to 
severity  of  symptoms  in  proportion  to  the  amount 
of  sugar  escaping.  Much  may  be  done  towards 
subduing  the  symptoms  of  the  disease  by  a  pro- 
perly arranged  dietetic  scheme,  and  the  principle 
upon  which  it  requires  to  be  framed  is  the  exclu- 
sion, as  far  as  practicable,  both  from  what  is  eaten 
and  what  is  drunk,  of  articles  containing  saccha- 
rine or  starchy  matters. 

Observation  has  shown  that  the  reaction  of  the 
urine  is  susceptible  of  being  influenced  by  the 
character  of  the  food.  The  effect  of  animal  food 
is  to  increase  the  acidity  of  the  secretion,  whilst 
that  of  vegetable  food  is  to  diminish  it,  and,  even 
ii  may  be,  to  produce  alkalinity.  Hence  on 
persons  affected  with  the  lithic  acid  diathesis 
benefit  is  conferred  by  a  plan  of  diet  in  which 
animal  food  is  limited,  and  succulent  vegetables 
and  fruits,  with  the  light  wines,  as  claret,  hock, 
&c,  are  freely  supplied.  On  the  other  hand, 
with  the  phosphatic  diathesis,  the  converse  prin- 
ciple of  action  should  be  adopted. 

F.  W.  Pavt. 

DIGESTION,  Disorders  of.— The  func- 
tion of  digestion  is  of  a  physico-chemical  nature, 
being  compounded  of  certain  muscular  acts,  and 
of  certain  processes  exercised  by  the  digestive 
fluids  on  the  ingesta. 

Any  interference  with  the  due  performance 
of  the  several  components  of  the  function  will 
lead  to  indigestion,  and  though  it  may  for  con- 
venience be  desirable  to  consider  these  disturb- 
ances separately,  it  must  be  remembered  that 
the  occurrence  of  one  condition  is  apt  to  be 
quickly  associated  with  another,  and  hence  the 
forms  of  dyspepsia  as  th.ey  usually  present  them- 
selves are  of  a  complex  nature,  however  simple 
the  primary  fault  may  have  been.  Nor  is  it 
possible  to  consider  irregularities  of  digestion 
only  from  the  point  of  view  of  the  organs  im- 
mediately concerned.  Complicated  as  our  or- 
ganism is,  disturbances  of  other  functions  will 
speedily  make  themselves  felt  in  the  one  under 
consideration,  and  failures  in  the  absorption  of 
the  digested  food,  or  in  its  subsequent  metabolic 
changes  and  elimination,  will  tell  back  sooner  or 
later  on  that  process  which  is,  strictly  speaking, 
limited  to  its  preparation.  Dyspepsia  then  may 
be  traced  to  (i.)  the  food ;  (ii.)  disturbances  of 
the  so-called  mechanical  processes,  viz.  the  muscu- 
lar acts,  solution,  &c. ;  or  (iii.)  imperfections  in 
the  chemical  changes  exercised  by  the  digestive 
secretions. 

I.  Imperfections  of  Food. — Imperfoctions  in 
food,  whether  in  quality  or  quantity,  are  among 
tho  most  frequent  causes  of  digestivo  disorders. 
A  thorough  knowledge  of  the  principles  of 
dietetics  is  essential,  that  the  errors  may  be 
recognised  and  remedied.  Since  our  digestive 
capability  is  limited,  it  is  obvious  that  when 
thoso  limits  nro  overstepped,  the  domain  of 
disease  is  entered  upon ;  and  although  no  very 
absolute  lines  may  bo  laid  down  for  universal 
application,  the  genoral  rules  for  quantity  and 
kind  are  capable  of  boing  stated.    See  Diet. 

Eyen  when  the  food  is  as  it  should  be,  dys- 
pepsia may  be  determined  by  perversions  of  the 
appetite;  or,  on  the  contrary,  such  perversions 
may  be  due  to  tho  same  causes  which  lead  to  the 
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functional  errors  in  the  digestive  organs.  See 
Appetite. 

(a)  Deficiency  of  Food. — Except  under  rare 
conditions,  such  as  famine,  &c,  this  is  not  so 
common  a  cause  of  disease  as  is  supposed.  We 
habitually  take  a  larger  bulk  of  food  than  is 
demanded,  and  it  is  very  certain  that  most 
active  lives  are  led  on  an  amount  of  food  far 
below  what  is  ordinarily  regarded  as  being 
necessary.  May  it  not  be  that  many  of  the 
diseases  looked  upon  as  non-preventible,  more 
particularly  those  connected  with  the  excretory 
organs,  are  really  due  to  their  overwork  in 
getting  rid  of  the  excess  of  the  ingesta  ?  Of 
the  signs  and  symptoms  of  starvation  it  is  not 
needed  here  to  treat.  But  there  are  frequent 
occasions  when,  with  no  deficiency  in  the  total 
bulk  of  food  taken,  there  is  yet  a  serious  want 
in  one  or  perhaps  more  of  the  needful  alimentary 
principles,  and  this  is  especially  liable  to  occur 
in  the  feeding  of  children.  Setting  aside  those 
gross  cases  of  cruelty,  when  infants  and  the 
youngest  children  are  fed  almost  from  their 
birth  with  bread,  broth,  or  even  meat,  there  are 
still  too  often  to  be  met  with  children  whose 
diet-scale  is  almost  entirely  wanting  in  nitro- 
genous matter.  Fed  upon  milk  and  infants' 
foods,  the  latter  consisting  of  little  more  than 
starchy  material,  their  tissues  are  ill-formed  for 
the  want  of  proteids,  which,  during  the  period 
of  growth,  are  required  in  a  larger  relative 
proportion.  The  relationship  of  rickets  to 
prolonged  suckling,  with  the  accompanying  de- 
ficiencj'  in  nitrogenous  and  amyloid  food-stuffs, 
is  now  generally  recognised. 

The  effect  of  a  deficiency  of  food  is  a  general 
state  of  malnutrition,  in  which  any  hereditary 
tendencies  to  disease  that  may  exist  have  a 
more  favourable  field  for  development.  There 
is  a  gradual  diminution  in  the  weight  of  the 
body,  and  an  imperfect  performance  of  its  func- 
tions, as  indicated  by  muscular  weakness,  mental 
lassitude,  &c. 

The  deficiency  in  food  taken  may  result  not  so 
much  from  a  defective  supply  of  nutriment,  as 
from  a  disinclination  to  eat,  a  common  symptom 
in  most  diseases,  especially  in  febrile  states,  self- 
imposed  fasting  too  frequent  or  prolonged,  the 
anorexia  of  the  hysterical  temperament,  and 
obstruction  to  the  entrance  of  food  into  the 
stomach  from  stricture  of  the  oesophagus,  or  the 
appetite  may  be  impaired  by  over-indulgence  in 
alcohol  or  tobacco. 

(0)  Excess  of  Food  — There  is  very  little 
doubt  but  that  more  food  is  daily  in  the  habit 
of  being  taken  than  is  actually  required  to 
restore  the  tissue- waste,  as  there  is  equally  little 
doubt  that  much  of  what  is  taken  is  not  in  the 
most  digestible  form.  It  is  open  to  question 
whether  the  appetite  would  be  satisfied  by  the  in- 
gestion of  merely  sufficient  to  balance  the  waste, 
particularly  if  the  gross  bulk  of  the  food  taken 
were  diminished  by  the  removal,  as  far  as  pos- 
sible, of  all  indigestible  matters,  leaving  little 
more  than  the  needful  alimentary  principles. 
At  the  same  time  it  must  not  be  forgotten  that 
the  appetito  is  very  easily  controlled  by  custom, 
and  determination  can  in  time  overcome  n 
vicious  habit. 

An  habitual  excess  of  food,  at  least  in  this 
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country,  usually  errs  in  the  disproportionate 
Amount  of  nitrogenous  matter  it  contains. 
Remembering  the  relatively  small  quantity  of 
this  principle  that  is  essential,  and  in  what  a 
number  of  the  ordinary  articles  of  diet  it  is 
contained,  this  statement  will  be  the  more 
readily  accepted.  Now,  since  all  the  proteid 
principles  require,  to  fit  them  for  absorption  into 
the  blood,  a  considerable  amount  of  chemical 
alteration,  and,  physiologically  speaking,  there  is 
good  reason  to  believe  that  the  subsequent  me- 
tabolic changes  of  these  matters,  when  absorbed, 
are  more  complex  than  those  undergone  by 
fats  and  amyloids,  it  would  follow  that  those 
organs  concerned  in  effecting  these  changes  are 
very  prone  to  suffer  from  overwork  and  its 
sequelae.  Again,  it  appears  very  probable  that 
when  the  amount  of  nitrogenous  food  taken  is 
much  in  excess  of  what  is  required,  it  under- 
goes certain  oxidation-changes  in  the  blood 
without  becoming  tissue  previously,  and  an 
enormous  ingestion  of  albuminoid  matter  is  fol- 
lowed by  its  elimination  very  much  as  it  is 
taken.  Now,  many  of  the  compounds  resulting 
from  the  oxidation  of  nitrogenous  matter  are 
liable  to  become  positive  poisons  in  the  economy 
when  existing  in  excess,  and  the  proper  elimina- 
tion of  such  materials  is  specially  provided  for 
by  such  organs  as  the  kidneys  and  skin.  The 
frequency  with  which  these  organs  become  the 
seat  of  disease  may  at  least  indicate  the  proba- 
bility of  errors  of  diet  being  an  important  factor 
in  determining  the  morbid  changes,  especially 
as  considerable  relief  is  often  the  result  of  a 
restriction  of  nitrogenous  food.  There  can  be 
little  doubt  but  that  the  large  group  of  diseases 
associated  with  failure  in  elimination  of  nitro- 
genous waste  has  for  a  prominent  cause  an 
habitual  excess  of  nitrogenous  food. 

The  results  of  an  excessive  ingestion  of  food 
are  as  numerous  as  they  are  diverse.  In  many 
cases  there  does  not  seem  to  be  either  impair- 
ment of  health  or  shortening  of  life.  In  some 
obesity  and  in  others  leanness  ensues.  In  a 
large  majority  of  individuals  whose  food  is 
much  in  excess  of  their  wants,  particularly  if 
the  exercise  taken  be  but  little,  there  are  vari- 
able symptoms  of  indigestion,  such  as  a  general 
feeling  of  lassitude  and  want  of  energy,  both 
muscular  and  mental,  a  liability  to  headaches 
chiefly  frontal,  constipation,  or  more  rarely  diar- 
rhoea, high-coloured  urine  depositing  abundance 
of  urates,  a  general  disposition  to  sleep,  various 
skin-eruptions,  particularly  acne,  and  not  in- 
frequently a  feeble  heart's  action  from  com- 
mencing fatty  degeneration  of  its  substance. 
Any  or  all  of  these  symptoms  may  exist,  and 
may  be  more  or  less  completely  relieved  by  a 
restricted  diet.  It  is  impossible  to  lay  down 
any  exact  rules  for  the  quantity  of  food  that 
should  be  daily  consumed  ;  though  it  is  desirable 
to  remember  that  the  tendency  is  to  take  too 
much,  at  the  same  time  that  age,  season  of  year, 
and  occupation  are  all  circumstances  deter- 
mining variations  both  in  quantity  and  kind. 

(7).  Improper  Food. — Setting  aside  those  ex- 
treme cases  of  perverted  appetite  occasionally 
seen  in  the  hysterical  condition,  there  yet  re- 
mains a  very  constant  violation  of  the  dietetic 
proprieties.    These  errors  may  be  classed  under 


the  following  heads: — 1.  Substances  which  are 
indigestible;  either  essentially  so,  or  from  im- 
perfect preparation  (cooking,  &c.)  2.  Sub- 
stances which,  though  digestible,  are  mnutri- 
tious  or  even  poisonous.  In  the  first  group  are 
included  such  bodies  as  the  pips  and  seeds  as 
well  as  the  skins  and  rinds  of  fruits,  the  husks 
of  corn  and  bran,  the  stalks  and  fibres  of 
leaves,  and  gristle,  elastic  tissue,  and  hairs  in 
animal  food.  For  the  reducing  of  these  to  a 
fluid  and  diffusible  condition  no  chemical  ar- 
rangement exists  in  the  human  organism,  and 
they  are  thrown  off  very  much  in  the  same  state 
as  they  are  swallowed.  Many  articles  of  diet 
depend  in  great  part  for  their  digestibility  on 
their  proper  preparation  by  division,  cooking, 
&c.  Thus  most  vegetables  when  taken  in  the 
raw  state  are  but  imperfectly  digested,  and  such 
nutritious  food  as  potatoes  becomes  when  un- 
cooked positively  harmful.  The  apparent  value 
of  raw  green  vegetables,  as  lettuce,  endive, 
cress,  &c,  would  seem  to  depend  on  the  pecu- 
liar condition  of  their  mineral  constituents, 
rather  than  on  the  vegetable  tissues. 

Such  substances  as  the  above-mentioned  are 
apt  to  produce  perversions  of  digestion  in  virtue 
of  the  mechanical  irritation  they  give  rise  to, 
indicated  by  more  or  less  pain  of  a  griping 
character  (colic),  and  frequently  accompanied  by 
diarrhoea.  The  constant  ingestion  of  the  more 
formidable  may  even  set  up  a  gastro-enteritis, 
acute  or  chronic.  Occasionally  articles  of  food, 
such  as  brown  bread,  oatmeal  porridge,  &c,  are 
taken  for  the  very  aperient  action  they  induce, 
owing  to  the  irritating  nature  of  the  indigestible 
husks  they  contain.  Symptoms  of  acute  dys- 
pepsia very  frequently  follow  the  taking  of 
meat  foods  enveloped  in  greasy  sauces,  since  the 
fat,  being  undigested  in  the  stomach,  prevents 
the  action  of  the  gastric  juice  on  the  proteid 
matter,  which  then  passes  on  into  the  intestines, 
setting  up  irritation  like  any  other  indigestible 
substance.  The  most  interesting  among  those  ar- 
ticles of  diet  which,  though  easily  digested  may 
be  poisonous,  are  those  producing  their  efFects 
only  on  certain  individuals.  Such,  for  example, 
are  certain  mushrooms,  shell-fish,  or  indeed  any 
fish.  Remarkable  cases  are  authentically  re- 
corded of  serious  and  even  fatal  results  follow- 
ing their  ingestion.  The  symptoms  maybe  those 
of  an  acute  gastro-enteritis,  or,  as  is  very  fre- 
quently the  case,  an  urticaria  is  the  result,  with 
or  without  swelling  of  the  eyes  and  throat. 
Severe  nervous  prostration  has  been  met  with 
occasionally.  Be  it  understood  that  ether  people 
have  partaken  of  the  same  diet  with  no  ill 
results.  The  writer  is  acquainted  with  a  gentle- 
man who  for  many  years  was  unable  to  remain  in 
the  rocm  when  fish  of  any  kind  was  on  the  table ; 
its  presence  inducing  severe  vomiting,  abdo- 
minal pain,  and  general  illness;  and  although 
the  effects  are  now  but  slight  from  the  mere 
smell  of  such  food,  very  marked  symptoms  fol- 
low on  partaking  of  any.  The  most  digestible 
and  nutritious  articles  of  food  may  determine 
indigestion  when  taken  too  hot  or  too  cold. 

Finally  must  be  included  those  substances 
which  accidentally  find  their  way  into  the  ali- 
mentary canal  with  the  food,  as  ontozoa,  ergot 
of  rye;  such  foreign  bodies  as  pins,  needles, 
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coin? ,  buttons,  &c. ;  or  lead  and  other  metallic 
poisons  off  the  hands  of  workers  in  these  poisons ; 
all  of  which  give  rise  to  definite  and  for  the  most 
part  characteristic  symptoms. 

II.  Irregularities  of  the  Mechanism  of 
Digestion. — The  motor  factors  of  the  digestive 
process  depend  for  their  due  and  normal  per- 
formance on  the  integrity  of  the  muscular  tissue, 
the  nerve-centres,  and  the  connecting  nerves.  The 
several  stages  of  the  entire  process  are  mastica- 
tion, deglutition,  the  churning  movements  of  the 
stomach,  the  peristaltic  action  of  the  intestines, 
and  defaecation.  Each  of  these  is  liable  to  im- 
pairment, in  the  direction  of  excess  (spasm),  or  of 
deficiency  (paralysis),  due  either  to  lesions  of  the 
nerve-centres  whence  the  motor  stimuli  ema- 
nate, of  the  nerve-fibres  by  which  these  stimuli 
are  conveyed,  or  of  the  muscular  tissue  by 
which  the  movements  are  performed.  Not  un- 
frequontly  more  than  one  of  these  tissues  may  be 
at  fault.  Lastly,  obstructions  to  the  movements 
may  be  caused  by  tumours,  cicatrices,  &c.  Irregu- 
larities of  mastication,  deglutition,  and  defaeca- 
tion are  fully  considered  elsewhere. 

1.  Paralysis. — Arrest  of  the  peristaltic  action 
of  the  gullet,  stomach,  or  intestines,  is  un- 
doubtedly often  associated  with  diseased  con- 
ditions of  the  central  nervous  organs,  but  the 
exact  connection  is  far  from  being  satisfactorily 
known.  Those  lesions  which  interfere  with  the 
action  of  the  vagus  nerve,  and  remove  its  accele- 
rating influence  over  the  peristaltic  movements, 
have  been  regarded  as  most  likely  to  bring  about 
this  condition.  The  nervous  exhaustion  induced 
by  long  fasting,  continued  vomiting,  hysteria, 
and  such  diseases  as  typhus  and  puerperal  fever, 
have  been  noticed  as  removing  the  influence  of 
the  pneumogastric.  Over- brain  work,  with  the 
attendant  altered  conditions  of  cerebral  vascu- 
larity, have  been  found  to  be  accompanied  with 
symptoms  indicating  loss  of  power  of  the  mus- 
cular coat  of  the  bowel;  possibly  in  this  case 
also  the  influence  is  conveyed  by  the  vagus. 

Paralysis  of  the  stomach  and  intestines  is  a 
frequent  result  of  affection  of  these  organs 
themselves.  Inflammation  of  the  peritoneal 
or  mucous  coats,  with  the  subsequent  infiltration 
of  the  muscular  coat  with  the  inflammatory 
products,  materially  diminishes  the  power  of  the 
contractile  tissue.  Degeneration  of  the  organs, 
particularly  the  lardaceous  variety,  whi.h  com- 
mencing in  the  mucous  subsequently  invades 
the  muscular  coat,  obviously  interferes  with  the 
movements.  The  movements  of  the  alimentary 
canal  may  be  considerably  diminished  by  the 
administration  of  certain  drugs,  such  as  opium. 

The  results  of  these  various  paralytic  affec- 
tions are  in  most  cases  sufficiently  apparent. 
The  palsied  lips  and  cheeks  and  tongue  tell 
their  own  tale  by  the  half-opened  mouth,  the 
dribbling  saliva,  and  the  cheeks  distended  with 
food  which  cannot  be  kept  between  the  teeth, 
"hen  the  fauces  and  pharynx  are  affected,  the 
painful  efforts  at  swallowing,  the  rejection  of 
food  through  the  nose,  and  the  passage  of  food 
into  the  larynx  are  signs  not  to  be  mistaken. 
Paralysis  of  the  stomach  and  intestines  is  mainly 
recognised  by  the  constipation  from  inability  of 
the  canal  to  propel  its  contents,  and  by  the  dis- 
tension with  gases,  &c,  which  ensues ;  whilst  the 


involuntary  passing  of  the  faeces  indicates  para- 
lysis of  the  sphincter  ani. 

2.  Spasm. — Spasmodic  affections  of  the  ali- 
mentary canal  are  characterised  by  an  increased 
motor  activity  dependent  on  many  causes  for  its 
production.  However  diverse  such  causes  may 
be,  they  ultimately  resolve  themselves  either 
into  an  increased  irritability  of  the  nervous  i 
and  contractile  tissues,  or  into  some  unusual 
or  excessive  stimulation,  arising  ab  extrd,  and  so 
producing  its  motor  result  in  a  reflex  manner, 
or  originating  automatically  in  the  cells  of  the 
motor  ganglia.  Spasms  affecting  the  organs 
under  consideration  are  determined  both  by  cen- 
tral and  peripheral  causes,  and  occasionally  by 
affections  of  the  nerves  independently  of  the 
nerve-centres.  They  are  mainly  of  the  tonic 
variety,  and  are  usually  accompanied  by  pain. 

It  is  clear  that  with  the  muscular  tissue  of  the 
alimentary  canal  arranged  as  it  is,  when  a  con- 
dition of  spasm  exists  obstruction  to  the  passage 
of  the  contents  of  the  canal  will  take  place,  in  pro- 
portion to  the  extent  and  duration  of  the  cramp. 

Spasm  of  the  stomach  and  intestines  is  almost 
invariably  accompanied  by  pain  ;  and  it  is  for 
that  symptom,  rather  than  for  any  obstruction, 
that  the  condition  comes  under  notice.  The  pain 
at  the  back,  so  frequently  complained  of  in 
anaemia,  is  believed  to  be  mainly  due  to  gastric 
spasm;  and  in  certain  other  constitutional  states, 
such  as  gout,  it  may  be  a  prominent  symptom. 
Occasionally  it  is  due  to  uterine  or  ovarian  dis- 
turbances, acting  in  a  reflex  manner.  Spasm  of 
the  pylorus  is  of  theoretic  rather  than  practical 
interest.  Intestinal  cramp  (colic,  tormina,  &c.) 
is  of  frequent  occurrence  as  the  result  of  ir- 
ritating ingesta,  lead-poisoning,  hernia,  intus- 
susception, and  ulceration  in  malignant  disease. 
These  spasmodic  affections  may  also  result  from 
diseases  of  the  spinal  cord.  How  far  over-action 
of  the  involuntary  muscular  tissue  of  the  ali- 
mentary tract  may  exist  without  pain  is  un- 
certain ;  since  we  are  ordinarily  unconscious  of 
the  peristalsis,  it  is  probable  that  any  exaggera- 
tion of  action  is  painful. 

The  normal  tenacity  of  the  sphincter  ani  may 
give  place  to  painful  spasm,  a  condition  which  is 
very  apt  to  complicate  fissure  and  ulcer  of  the 
anus. 

Hyperkinesis,  or  exalted  motor  activity  of  the 
muscular  tissue  of  the  digestive  organs,  may  be  a 
part  of  the  general  state  induced  by  such  poisons 
as  strychnine. 

3.  The  due  performance  of  the  mechanism  of 
digestion  may  be  interfered  with  by  alterations  in 
the  condition  of  the  alimentary  canal  caused  by 
various  kinds  of  obstruction  or  dilatation.  Thus 
deglutition  may  be  rendered  difficult  or  even 
impossible  by  a  swollen  tongue  or  tonsils,  post- 
pharyngeal abscess,  tumours  of  the  oesophagus  or 
larynx,  or  new  growths  situated  at  the  cardiac 
aperture  of  the  stomach.  The  various  obstructive 
diseases  of  the  pylorus  and  intestines  will  ob- 
viously interfere  with  the  proper  passage  of  the 
contents,  and  in  those  dilatations  of  the  canal, 
which  are  liable  to  develop  above  a  stricture, 
the  food  accumulates  and  is  delayed  in  its  passage. 
The  adhesion  of  coils  of  the  bowels  to  each  other 
or  to  adjacent  structures  is  a  further  source  of 
imperfect  movement. 
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Lastly,  the  subdivision  of  the  solid  food,  so 
necessary  for  the  effective  action  of  the  digestive 
juices,  is  only  imperfectly  performed  when  the 
teeth  are  deficient  in  number  or  are  carious,  and 
to  this  cause  a  large  proportion  of  cases  of  dys- 
pepsia may  be  fairly  assigned. 

So  marked  a  perversion  of  the  mechanism  of 
digestion  as  vomiting  is  more  fitly  described  by 
itself,  though  it  is  a  very  frequent  symptom  of 
indigestion. 

III.  Imperfections  in  the  Chemical  Changes. 
— Our  knowledge  of  the  normal  chemistry  of 
digestion,  much  as  it  has  advanced  of  late,  is 
still  very  far  from  complete,  and,  in  face  of  our 
ignorance,  but  little  can  be  said  of  the  conditions 
existing  in  disease.  Yet  there  are  certainly  no 
departures  from  the  healthy  -working  of  the 
body  so  common  as  are  those  associated  with  the 
digestion  of  the  food. 

The  various  secretions,  whose  office  it  is  to 
convert  into  a  fluid  and  diffusible  form  those 
alimentary  principles  which  without  such  prepa- 
ration cannot  be  absorbed,  are  formed  from  the 
blood  by  the  salivary,  gastric,  pancreatic,  he- 
patic, and  intestinal  glands.  It  is  clear  that,  for 
these  juices  to  be  secreted  in  proper  quantity  or 
of  proper  composition,  the  blood  no  less  than 
the  secreting  cells  must  be  in  a  healthy  con- 
dition. If  the  circulating  fluid  be  laden  with 
imperfectly  secreted  products  of  tissue-change, 
or  if  it  be  charged  with  poison,  of  whatever  ori- 
gin, it  is  not  to  be  expected  that  a  normal  secre- 
tion is  to  be  obtained  from  it ;  whilst  on  the 
other  hand  a  degenerated  secreting  epithelium 
is  unable  to  perform  a  function  intimately  de- 
pendent on  the  integrity  of  its  protoplasm.  Of  ne- 
cessity these  two  factors — blood  and  cells — react 
on  one  another ;  any  flaw  in  the  one  is  recipro- 
cated by  the  other,  and  thus  becomes  intensified 
by  mutual  interdependence.  Experiment  leads 
us  to  ascribe  the  efficacy  of  these  juices  in  the 
changes  they  effect  to  the  existence  in  them  of 
certain  so-called  ferments,  whilst  the  result  they 
bring  about  is  mainly  one  of  hydration.  How 
far  the  various  mineral  constituents  of  the  se- 
cretions aid  in  the  process  is  uncertain,  but  at 
least  their  presence  cannot  be  dispensed  with. 
In  this  way,  the  insoluble  starches  of  our  food  are 
ionverted  by  the  saliva,  the  pancreatic,  and  pos- 
sibly the  intestinal  juices,  into  soluble  and  diffu- 
sible sugars ;  the  various  proteids  are  rendered 
capable  of  absorption  into  the  blood,  by  the 
gastric  and  pancreatic  juices,  and  perhaps  also 
the  succus  entericus,  being  changed  into  bodies 
known  as  peptones.  The  fats  are  prepared  for 
absorption  by  the  bile  and  pancreatic  juice,  by 
being  in  part  reduced  to  a  sufficiently  minute 
state  of  subdivision  (emulsion)  to  permit  of  their 
passage  through  the  tissue-interstices,  and  partly 
by  being  chemically  altered  into  soaps.  How- 
ever closely  wo  may  imitate  the  separate  actions 
of  these  fluids  in  our  test-tubes  and  laboratories, 
the  conditions  are  undoubtedly  much  more  com- 
plicated in  the  alimentary  canal,  where  so  many 
sets  of  changes  are  going  on,  and  so  many  sets  of 
products  are  formed. 

Despito  our  imperfect  knowledge  we  can  yet 
suggest  in  outline  the  causes  of  the  abnormal 
chemical  changes,  however  far  we  may  bo  from 
ascribing  with  accuracy  to  their  proper  con- 


ditions the  multiform  symptoms  which  such 
changes  undoubtedly  give  rise  to. 

Primarily  the  secretions  may  be  deficient  in 
quantity,  improper  in  quality,  or  both,  and  the 
following  are  some  of  the  causes  leading  to  such 
results : — 

1.  Perverted  nervous  influence.  The  direct 
control  of  the  nervous  system  over  the  quantity 
and  quality  of  the  secretions  is  well  known,  and 
there  is  every  reason  to  suppose  that  the  tem- 
porary arrest  of  the  salivary  fluid  so  frequently  ' 
accompanying  any  severe  mental  disturbance, 
such  as  fright,  represents,  but  in  a  transitory 
manner,  a  disturbance  that  may  be  more  lasting 
and  more  serious  in  lesions  of  the  central  nervous 
organs.  The  imperfect  digestion,  as  indicated  by 
the  tongue,  breath,  excreta,  &c,  so  common  in 
brain-diseases,  even  when  all  precautions  are 
taken,  is  only  to  be  explained  in  this  way.  There 
is  nothing  improbable  in  suggesting  that  a  cause 
which  may  in  one  case  bring  about  an  arrest  of 
secretion,  may,  if  prolonged,  induce  a  perversion 
of  the  same. 

2.  Abnormal  blood-supply.  A  deficiency  in 
blood  being  almost  always  associated  with  an 
alteration  in  its  quality,  it  is  easy  to  see  why  in 
a  state  of  anaemia  the  digestive  function  suffers, 
whilst  the  more  it  fails  the  more  will  the  anaemia 
increase.  Hence  the  care  needed  both  in  diet 
and  drugs  for  such  patients.  In  some  cases  the 
blood  may  be  wanting  in  those  constituents  which 
go  to  form  the  secretions.  Occasionally  persons 
are  met  with  who,  from  habit  or  inclination,  take 
a  quantity  of  fluid  far  below  the  ordinarily  sup- 
posed requirements.  In  such  the  secretions 
would  seem  to  be  insufficient  in  quantity  to  do 
their  work,  and  an  irritable  form  of  dyspepsia, 
caused  by  the  presence  of  imperfectly  digested 
food,  is  the  result.  Or  again,  certain  symptoms 
may  point  to  a  deficiency  in  such  special  elements 
of  the  secretions  as  hydrochloric  acid,  bicarbonate 
of  potash,  &c,  and  considerable  relief  or  a  cure 
may  follow  the  administration  of  these  substances, 
or  it  may  be  the  ferments  themselves  are  want- 
ing, and  pepsin  or  pancreatin  are  indicated.  It  is 
not  asserted  that  our  knowledge  at  present  leads 
us  to  recognise  with  accuracy  the  exact  nature  of 
the  deficiency  in  the  secretions,  but  in  view  of  the 
relief  that  is  afforded  by  acting  on  the  lines  laid 
down  by  physiology,  it  is  only  reasonable  to 
expect  that  in  time  the  expressions  of  disease  may 
be  more  exactly  defined,  and  so  a  rational  basis 
constituted  for  treatment  After  prolonged  fast- 
ing the  gastric  juice  is  secreted  in  but  small 
amount,  and  under  ordinary  conditions  that  which 
is  first  poured  into  the  stomach  is  far  less  active 
than  that  later  formed.  In  other  words  the 
quality  of  the  secretion  improves  as  the  food, 
which  supplies  its  ingredients,  is  absorbed. 
Hence  the  occasional  advantage  of  prefacing  a 
meal  with  a  small  quantity  of  some  piquant  food. 

From  a  blood  laden  with  impurities,  whether 
of  ingesta  or  non-eliminated  products  of  tissue- 
waste  or  specific  poisons,  healthy  secretions  are 
not  to  be  expected,  even  did  the  secreting  agents 
remain  healthy.  Thus  the  dyspeptic  symptoms 
associated  with  alcoholism,  gout,  and  the  acute 
specific  diseases  are  to  be  explained. 

3.  It  has  already  been  said  that  it  is  practi- 
cally impossible  to  disassociate  altered  blood 
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states  from  perverted  tissue-structure;  and  if 
the  nutritive  fluid  of  the  body  be  diseased,  the 
elements  nourished  by  it  may  be  expected  to  be 
imperfect.  Some  of  these  departures  from  the 
normal  are  not  recognised,  partly  from  the  dif- 
ficulty of  observing  them,  and  still  more  from 
ignorance  of  the  exact  standard  of  healthy 
structure  in  tissues  which  are  perpetually  chang- 
ing, even  within  healthy  limits.  Other  changes, 
however,  we  can  see ;  -and  the  degenerate  cells 
of  an  amyloid  liver,  or  the  desquamating  epithelia 
of  the  gastric  follicles  in  scarlatina,  can  no  more 
be  expected  to  eliminate  healthy  secretions,  than 
can  a  fatty  heart  to  contract  properly. 

A  further  source  of  disturbance  in  the  chemical 
changes  in  digestion  is  to  be  found  in  the  fermen- 
tative and  putrefactive  processes  set  up  in  the 
contents  of  the  alimentary  canal.  How  far  such 
processes  are  normal  is  uncertain  ;  but  occasion- 
ally the  contents  of  the  stomach  are  vomited  in 

state  of  active  fermentation,  and  teeming  with 
living  organisms.  All  ill-smelling  gases  and 
excreta  may  be,  indeed,  indicative  of  the  progress 
of  putrefaction  lower  down  in  the  canal.  That 
gastric  juice  and  bile  will  normally  arrest  putre- 
faction, whilst  pancreatic  juice  favours  it,  is  well 
known,  and  hence  we  are  led  to  infer  some  altera- 
tion in  the  secretions  when  signs  of  decompo- 
sition appear. 

Symptoms  of  Dyspepsia. — The  almost  num- 
berless symptoms  which  indicate  the  perverted 
functions  above  described,  may  be  considered  as 
those  associated  with  the  special  organ  at  fault; 
and  those  manifested  by  the  system  generally. 

(0)  Among  the  first  group  are  perverted  sen- 
sations. Ordinarily  we  are  unconscious  of  the 
process  of  digestion,  but  in  disease  the  function 
may  be  accompanied  by  alterations  of  sensation, 
varying  from  a  mere  sense  of  weight  and  discom- 
fort in  theabdomen  to  the  severe  spasmodic  pain 
of  colic.  The  ingestion  of  food  maybe  followed 
by  a  feeling  of  abnormal  repletion,  or  of  emp- 
tiness with  craving  for  food ;  or  there  may  be 
heartburn,  an  ill-defined  sense  of  burning  felt  in 
the  epigastrium  or  over  the  chest,  or  extending 
to  the  throat,  or  positive  pain  or  tenderness  felt 
oversome  tolerably  definite  area.  Sensations  as 
of  excessive  movements  of  the  bowels,  of  sinking, 
or  of  tightness  across  the  abdomen,  are  of  fre- 
quent occurrence. 

(1)  Affections  of  the  appetite  as  results  of 
ndigestion  have  already  been  referred  to. 

(c)  The  various  movements  of  the  alimentary 
canal  may  be  interfered  with.  They  may  bedelayed 
orevenarrested,  as  occurs  in  constipation ;  orexces- 
ve,  with  consequent  diarrhoea.  Vomiting,  either 
directly  or  at  a  variable  interval  after  taking 
food,  is  a  common  symptom,  with  or  without 
pain  ;  very  frequently  the  vomiting  relieves  the 
unpleasant  feelings  that  may  be  present.  Eructa- 
10ns  of  gas,  hiccough,  and  the  frequent  passing 
'f  mnch  flatus  occur  in  many  cases. 

{d)  The  vomited  matters  vary  considerably. 
The  food  may  be  ejected  very  much  as  it  has 
seen  swallowed,  or  it  may  bo  in  a  state  of  active 
ermentation  and  turning  into  ferments.  A 
lymptom  very  often  complained  of  is  the  eructa- 
tion into  tho  mouth  of  a  fluid,  which  is  fre- 
raently  acrid  and  bitter,  at  other  times  tasteless 
pyrosis) :  it  is  probably  altered  astric  secretion. 


Blood  may  be  vomited  (haematemesis) ;  or  passed 
per  rectum  (melaena).    The.  breath  may  be  foul. 

(e)  The  state  of  the  tongue,  its  colour,  size, 
and  general  appearance  as  to  fur,  dryness 
smoothness,  and  prominence  of  papillae,  are  often 
indicative  of  the  condition  of  the  stomach  and 
intestines. 

(J)  Such  sympathetic  symptoms  as  headache, 
pain  in  the  back  or  in  the  right  shoulder,  dizzi- 
ness, specks  in  the  field  of  vision,  palpitation,  or 
irregular  action  of  tho  heart,  cough,  disordered 
urine,  &c,  indicate  the  relation  existing  between 
the  digestive  organs  and  the  body  generally. 

(g)  The  more  general  symptoms  that  are 
found  associated  with  disordered  digestion  may 
be  those  of  pyrexia,  when  an  acute  inflammatory 
condition  of  the  digestive  organs  is  the  cause  of 
the  disturbance.  Since,  however,  the  affections 
are  more  usually  of  a  chronic  nature,  a  general 
wasting  and  emaciation  from  insufficient  nourish- 
ment is  likely  to  ensue.  In  such  a  state  the  pa- 
tient is  prone  to  develop  any  diathesis  to  which 
he  may  be  liable,  such  as  the  neurotic,  cancerous, 
&c.  The  peculiar  sallow,  muddy-looking  skin, 
often  slightly  tinged  with  bile  and  markedly 
anaemic,  is  characteristic  of  many  cases  of  chronic 
indigestion;  a  poorly  nourished  body  can  ill  stand 
the  slightest  fatigue,  though  such  patients  are 
often  apt  to  brighten  up  towards  evening,  and 
indeed  as  a  rule  dyspeptic  patients  are  worse  in 
the  morning.  All  conditions  of  disordered  tem- 
perament are  met  with,  from  a  confirmed  apathy 
and  hypochondriasis  to  a  persistent  and  increas- 
ing irritability.  Whilst  some  patients  are  always 
drowsy,  others  complain  of  a  distressing  insomnia 
or  a  troubled  and  dreamy  sleep. 

Tkeatmjent. — Oftener  perhaps  than  may  be 
supposed,  the  cause  of  the  disturbance  of  diges- 
tion is  a  removable  one ;  in  any  case  it  must  be 
well  searched  for,  and  arrested  if  possible.  A  care- 
fully regulated  diet,  both  as  regards  ordinary  food 
and  drinks  and  special  idiosyncrasies,  is  in  all 
cases  the  most  important,  and  the  means  from 
which  much  good  is  to  be  expected.  Exercise, 
bathing,  occupation  both  mental  and  bodily, 
change  of  scene  and  air,  will  require  attentive 
consideration.  Much,  however,  may  be  done 
with  the  aid  of  drugs.  Sufficient  indications  often 
exist  to  justify  prescribing,  with  perfect  confi- 
dence, such  tonics  as  vegetable  bitters,  quinine, 
strychnine,  and  iron ;  such  constituents  of  the 
digestive  juices  as  mineral  acids,  pepsin,  and 
alkalies;  or  drugs  whose  value  appears  mainly 
to  consist  in  their  sedative  action,  as  hydro- 
cyanic acid,  bismuth,  opium,  and  belladonna. 
Arsenic,  zinc,  silver,  creasote,  charcoal,  valerian, 
the  hypo-sulphites,  and  the  carminatives 
generally,  are  a  few  umong  the  long  list  whosp 
value  is  assured  in  different  cases  of  dyspepsia. 
It  is  important  to  attend  to  the  condition  ot 
the  bowels ;  as  well  as  to  the  hepatic  functions. 
See  Stomach,  Diseases  of. 

Conclusion. — In  the  foregoing  remarks  no 
attempt  has  been  made  to  enter  into  a  detailed 
description  of  tho  various  symptoms  of  disordered 
digestion,  or  to  do  moro  than  indicate  very  gene- 
rally the  troat  ment  to  be  followed.  Such  subjects 
are  loft  to  tho  diseases  treated  of  in  their  respec- 
tive articles.  Nor  has  it  been  thought  desirable 
in  this  article  to  treat  tho  subject  from  the  ill- 
U  B 
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defined  point  of  view  of  '  varieties  of  dyspepsia.' 
Rather  it  has  been  sought  to  bring  the  matter 
of  indigestion  'within  the  limits  of  an  anato- 
mieo-physiologieal  basis,  since  it  is  only  on 
such  lines  that  the  protean  symptoms  of  dys- 
pepsia can  be  accurately  defined.  At  the  same 
time,  whilst  for  clearness  the  various  causes  have 
been  made  to  assume  a  somewhat  tabular  form, 
it  is  not  intended  that  the  interdependence  of 
these  states  should  be  overlooked,  or  that  one 
only  of  the  causes  mentioned  is  at  work  in  any 
given  case.  The  complexity  and  harmony  of 
our  functions  alike  forbid  such  a  mistake  being 
made.  Yet  for  that  mental  analysis  which  the 
formation  of  a  diagnosis  presupposes,  some  such 
scheme  as  the  foregoing  is  essential,  no  less 
than  for  the  adoption  of  a  rational  treatment. 

W.  H.  Aixchin. 

DIGESTIVE  ORGANS,  Diseases  of  the. 

— The  organs  comprised  in  the  digestive  system 
have  for  their  function  the  preparation  of  the 
solid  and  fluid  ingesta  of  the  body,  so  as  to  fit 
them  for  absorption  into  the  blood.    Some  of 
the  food  requires  little  or  even  no  such  prepara- 
tion ;  some  needs  considerable  treatment,  both 
physical  and  chemical.    To  effect  this  object  it 
would  appear  to  follow  that  there  should  be  some 
receptacle  or  series  of  receptacles  into  which  the 
food  may  readily  be  taken,  and  from  which  the 
worthless  residue  may  escape,  provided  with 
muscular  structures  to  ensure  a  movement  of  its 
contents.    It  would  further  follow  that  there 
should  be  certain  organs  communicating  with 
the  foregoing,  whose  function  it  should  be  to 
prepare  those  materials  necessary  to  effect  the 
required  chemical  changes  in  the  food;  and, 
lastly,  that  some  arrangement  should  exist  to 
permit  of  the  ready  absorption  of  the  digestive 
materials.  Such  requirements  we  find  supplied  in 
the  alimentary  canal,  with  its  terminal  apertures, 
and  its  continuous  muscular  coat  so  arranged  as 
tomaintain  a  progressive  advance  of  the  contained 
food,  though  with  varying  degrees  of  speed — for 
some  lengths,  as  through  the  gullet,  without  any 
arrest;  in  others,  as  in  the  stomach,  with  con- 
siderable delay.    Into  this  canal  open  numerous 
glands    (mucous,    salivary,  gastric,  intestinal, 
hepatic,  and  pancreatic),  the  secretions  of  which 
play  each  their  special  part  in  the  conversion  of 
the  food  to  a  fluid  and  diffusible  state.  From 
an  anatomical,  and  indeed  a  genetic  point  of 
view,  these  glands  may  be  regarded  as  more 
or  less  complicated  diverticula  of  the  mucous 
surface.    In  order  that  the  food  when  so  treated 
may  gain  a  ready  entrance  into  the  blood,  the 
surface  of  the  canal  in  contact  with  the  digest- 
ing   food — mucous   membrane — offers  various 
modifications— villi,  &c— to  facilitate  tho  process 
of  absorption.    Lastly,  in  beings  so  complex  in 
structure  as  man,  there  is  need  for  somo  control- 
ling influence  to  bring  the  operation  of  this  system 
of  organs  into  harmony   with  the  actions  of 
other  and  interdependent  systems.    Such  power 
of  co-ordination  is  exercised  vid  the  nervous 
system,  sympathetic  and  cerobro-spinal. 

By  the  expression  'diseases  of  tho  digestive 
organs '  is  meant,  departures  from  the  normal 
structure  of  the  tissues  of  which  these  organs 
are  composed. 
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The  constructive  tissues  of  the  alimentary 
organs  are: — 1.  The  Epithelial ;  2.  The  Connec- 
tive ;  3.  The  Muscular  ;  and,  4,  a  compound  tex- 
ture— the  Vascular.  Each  of  these  is  subject, 
to  its  own  perversions,  either  alone  or  in  common 
with  others. 

^Etiology. — If  we  consider  diseases  to  be 
altered  functions  dependent  on  altered  structure, 
the  latter  being  determined  by  some  perversion 
in  the  normal  stimuli  to  nutrition,  either  heredi- 
tary or  acquired,  wo  shall  at  once  recognise  that 
the  opportunities  for  abnormal  stimulation  in  the 
case  of  the  digestive  organs  are  most  numerous. 
Communicating  with  the  external  world  and 
continuously  subject  to  the  admission  of  foreign 
matter,  we  have  in  the  character  of  the  ingesta 
abundant  sources  of  disease.  Toxic  agents,  living 
and  dead,  find  ready  entrance,  and  excesses  in 
quantity  of  food,  no  less  than  imperfection  in 
its  quality,  alike  serve  to  produce  those  depar- 
tures from  the  normal  structure  on  which  per- 
versions of  function  depend. 

Furthermore,  the  tissues  of  the  alimentary 
viscera  are,  equally  with  those  of  the  body  gener- 
ally, subject  to  those  more  obscure  hereditary  in- 
fluences which  determine  irregularities  in  struc- 
ture and  their  sequence.  And,  finally,  arrests  in 
development  of  organs,  not  unfrequent  in  those 
under  consideration,  complete  the  list  of  possible 
diseases  to  which  the  alimentary  system  iB 
liable. 

Nor  is  this  system  independent  of  morbid  con- 
ditions affecting  other  organs.  So  complicated 
as  is  the  human  body  it  is  impossible  that  disease 
should  for  long  be  limited  to  one  region.  Sooner 
or  later  the  functions  which  are  now  reacting 
the  one  upon  the  other,  to  constitute  the  harmo- 
nious working  of  healthy  life,  will  feel  the  effects 
of  the  one  that  is  out  of  gear,  and  will  respond 
each  in  its  own  manner  to  the  abnormal  condi- 
tion. A  disease  primarily  located  in  the  nervous 
system  will  produce  an  effect  in  the  working  of 
the  nutritive  functions,  none  the  less  real 
because  the  exact  lesion  cannot  as  yet  be  deter- 
mined. Failures  in  elimination  of  the  products 
of  tissue-waste  from  structural  diseases  of  the 
excretory  glands,  must  tell  back  on  the  organs 
concerned  in  the  preparation  and  elaboration  of 
the  ingesta,  and  such  conditions  constitute  a  fre- 
quent cause  of  disorders  of  digestion.  The  causes 
may  be  thus  tabulated  : — 

A.  Hereditary. 

1.  Arrests  in  development  of  tissues  and 

organs. 

2.  Abnormal  nutritive  stimuli,  determining 

new  growths,  &c. 

B.  Acquired. 

1.  Poisons, 

2.  Imperfections  in  quantity  or  quality  of 

normal  ingesta. 
S  Failure  of  excretory  functions  with  con- 
sequent circulation  of  an  impure  blood, 
and  malnutrit  ion  of  tissues. 

4.  Trophic  disturbances    acting   vid  the 

nervous  system. 

5.  Traumatic. 

Classification  ofDisrases. — There  is  scarcely 
any  form  of  diseased  structure  that  is  not  to  be 
met  with  in  tho  tissues  comprising  the  digestive 
organs.    Since  almost  every  variety  of  texture  is 
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found  in  them,  and  there  is  so  extensive  a  liability 
to  the  causes  of  disease,  this  result  is  only  to  be 
expected. 

I.  Affections  of  the  Vascular  State. — 
Regarded  collectively,  the  organs  of  digestion 
present  several  points  in  respect  to  their  blood- 
supply  worthy  of  remark.    First,  the  arrange- 
ment of  the  vessels  is  such  as  to  ensure  a  very 
extensive,  and  at  the  same  time,  very  direct 
supply.    The  arteries  to  those  alimentary  organs 
situate  in  the  abdomen  are  almost  all  primary 
branches  of  the  aorta,  and  this,  together  with 
the  numerous  and  free   anastomosis  between 
them,  reduces  to  a  minimum  the  chance  of  failure 
in  circulation.   Secondly,  the  blood  from  the  same 
area  is  all  collected  into  one  large  vein,  the 
portal,  and  after  circulating  through  the  liver  is 
carried  by  one — the  hepatic  —  directly  into  the 
inferior  vena  cava  close  to  the  right  auricle. 
Such  an  arrangement,  whilst  perhaps  facilitating 
the  direct  return  of  blood,  offers  a  double  chance 
— viz.,  in  the  liver  and  in  the  heart — of  producing  a 
very  general  state  of  congestion  of  the  alimentary 
tissue.    Thirdly,  the  existence  of  such  an  organ 
as  the  spleen,  which  by  its  position  and  structure 
allows  of  great  variation  in  the  amount  of  blood 
it  contains,  will  considerably  affect  the  extent  of 
vascularity  of  the  digestive  organs.    Our  know- 
ledge of  the  conditions  determining  the  variations 
in  splenic  blood-capacity  is  most  imperfect, 
beyond  the  fact  of  the  constant  enlargement 
which  the  organ  undergoes  after  a  meal  and  its 
subsequent  contraction  after  a  few  hours,  the 
enlargement  being  due  in  great  part  to  increase 
in  the  amount  of  blood  contained  in  it.  And, 
lastly,  the  alimentary  organs  probably  undergo, 
within  normal  physiological  limits,  a  wider  varia- 
tion in  amount  of  blood  than  does  any  other 
system. 

1.  Hypermmia  is  an  excess  of  blood  in  the 
arterial  side  of  the  capillaries.  How  far  a  de- 
termination of  blood  to  the  alimentary  canal 
may  exist,  unaccompanied  by  any  change  in  the 
tissues,  is  a  matter .  of  doubt.  In  the  normal 
process  of  digestion  this  condition  obtains,  but 
with  it  there  is  an  alteration  in  the  glandular 
epithelia,  if  in  no  other  tissue-elements.  It  is 
conceivable,  however,  that  a  vaso-motor  paralysis 
with  consequent  fluxion  may  occur,  and  such  may 
be  the  case  in  certain  mental  states,  as  indicated 
by  diarrhoea.  The  majority  of  circumstances 
that  produce  hypersemia  do  not  stop  at  that 
point,  but  bring  about  a  state  of  catarrh  and  in- 
flammation, in  which  the  epithelial  and  connec- 
tive tissues  are  also  engaged.  Exposure  to  cold 
and  extensive  superficial  burns  probably  produce 
their  well-known  results  of  intestinal  catarrh  in 
this  manner. 

Among  the  digestive  glands,  the  liver  un- 
doubtedly manifests  states  of  simple  hyperemia 
without  any  appreciabl  o  changes  in  the  parenchyma 
of  the  tissues.  Excessive  feeding,  irritants  such 
as  spices  and  alcohol,  hot  climates  and  malaria, 
havoall  been  recognised  as  producing  temporary 
enlargements  of  the  liver  from  vascular  engorgo- 
ment,  although  without  doubt  these  causes  if 
continued  lead  to  structural  affections. 
_  2.  Congestion,  or  an  excess  of  blood  primarily 
in  the  venoussido  of  the  capillaries,  brought  about 
by  some  impediment  to  the  return  of  the  blood 


in  the  veins,  has  little  or  no  analogy  with  any 
normal  physiological  action.  As  a  condition  of 
disease  it  is  more  important  and  far  more  common 
than  the  preceding. 

The  two  chief  causes  leading  to  its  occurrence 
are — (A)  Obstruction  through  the  portal  circula- 
tion in  the  liver,  either  by  compression  of 
the  portal  capillaries  by  cirrhosis,  &c,  or  pressure 
in  the  portal  trunk  by  enlarged  glands,  tumours, 
&c. ;  (B)  as  part  of  a  general  congestion  due  to 
obstruction  at  the  right  side  of  the  heart  from 
tricuspid  dilatation.  Due  to  the  very  direct  com- 
munication of  the  veins  of  the  chylopoietic 
viscera  and  the  right  auricle,  these  organs  are 
among  the  first  to  experience  the  effects  of  the 
cardiac  obstruction.  Congestion  of  the  alimen- 
tary canal  and  glands,  when  due  to  either  of 
these  causes,  is  in  the  main  progressive  in  its 
nature,  though  occasionally  liable  to  temporary 
relief  from  treatment. 

Extreme  conditions  of  vascularity,  especially 
if  associated  with  any  haemorrhage  into  the 
sub-epithelial  tissue,  present  post-mortem  ap- 
pearances often  mistaken  for  irritant  poisons. 

3.  Results  of  Increased  Vascularity.  —  (a) 
Hcemorrhage.  Over -fulness  of  the  capillaries, 
from  whatever  cause,  is  liable  to  lead  to  extrava- 
sation of  blood,  either  by  diapadesis  of  the  cor- 
puscles and  transfusion  of  the  fluid  part  of  the 
blood,  or  from  actual  rupture  of  the  vessels.  It 
is  much  more  common  and  far  more  extensive  in 
venous  congestion  than  in  arterial  hyperemia. 
It  must  not  be  too  readily  assumed  post  mortem 
that  either  of  these  conditions  alone  is  the  cause 
of  the  haemorrhage,  since  minute  ulcers  of  the 
mucous  membrane  communicating  with  main 
vessels  have  been  met  with.  Dependent  on  the 
course  and  situation,  the  effused  blood  may  vary 
in  colour  from  bright  red  to  a  coffee-ground 
appearance.  Haemorrhage  due  to  altered  states 
of  the  blood  is  of  frequent  occurrence  in  pur- 
pura, scurvy,  &c.  (£)  (Edema.  An  over-dis- 
tension of  the  vessels,  especially  of  the  veins,  if 
it  be  at  all  persistent,  is  invariably  accompanied 
by  an  effusion  of  serum  into  the  substance  of 
the  viscera  themselves  and  into  the  alimentary 
canal,  in  the  latter  case  producing  diarrhoea. 
{y)  Tissues  the  seat  of  a  chronic  congestion  in 
time  undergo  certain  structural  changes  as  the 
result  of  their  impaired  nutrition,  which  are 
characterised  by  the  presence  of  an  excessive 
amount  of  connective  tissue,  containing  fewer 
protoplasmic  elements  than  normal,  and  exhibit- 
ing a  marked  tendency  to  contract.  The  fibroid 
substitution  may  occur  throughout  the  entire 
digestive  system,  but  is  particularly  noticeable 
in  the  stomach,  intestines,  liver,  and  pancreas. 

4.  Anamia. — The  alimentary  viscera,  in  com- 
mon with  the  rest  of  the  body,  may  share  in 
a  general  bloodlessness  due  to  excessive  loss  or 
extreme  malnutrition  from  wasting  disease,  &c. 
A  deficiency  of  blood  limited  to  these  organs  is 
not  clinically  met  with. 

6.  Infarctions.— Ab  compared  with  the  brain, 
spleen,  and  kidneys,  the  organs  of  the  alimentary 
system  would  appear  to  be  less  prone  to  suffer 
from  emboli  and  thrombi,  or  at  all  events  from 
the  effects  of  their  conditions.  A  partial  ex- 
ception to  this  gonoral  statement  must  bo  made 
in  the  case  of  the  liver,  which  is  a  frequent  seat 
II  d  2 
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of  abscess  determined  by  the  arrest  in  the  portal 
capillaries  of  septic  particles  taken  up  by  the 
portal  radicals  in  dysentery,  &c.  Emboli,  as  a 
cause  of  gastric  ulcer,  are  probably  not  so  com- 
mon as  has  been  supposed  by  Virchow. 

II.  Structural  Affections.  — 1 .  Inflammation. 
This  term  is  applied  to  express  those  changes 
which  take  place  in  the  nutrition  of  a  tissue 
subsequent  to  the  application  of  some  abnormal 
stimulus  which  shall  not  have  been  sufficiently 
powerful  to  produce  destruction.  The  changes 
in  the  structural  elements  of  the  textures  result 
in  the  production  of  some  material  which  is 
unlike  the  normal  constituents  of  the  part 
affected,  and  also  in  certain  destructive  pheno- 
mena. One  or  other  of  these  aspects  may  pre- 
dominate, as  in  suppuration  and  abscess  or  ulcer- 
ation, &c.  Certain  variations  present  themselves 
in  the  nature  of  the  new-formed  material,  and 
also  in  the  general  course  of  the  process, 
constituting  forms  of  inflammation,  as  simple, 
diphtheritic,  phlegmonous,  aphthous,  &c.  In 
vascular  tissues  there  are  in  addition  to  the  tissue- 
changes  certain  alterations  in  the  circulation  in 
the  affected  region,  commencing  with  hypersemia 
and  leading  to  a  variable  amount  of  stasis. 

Inflammation  as  it  affects  the  alimentary  tract 
offers  no  exception  to  this  description.  The 
transition,  so  far  as  anatomical  appearances  are 
concerned,  from  the  normal  state  of  activity  of 
the  organs,  with  their  increased  vascularity  and 
cloudy  appearance  of  the  epithelial  cells,  to  that 
of  simple  inflammation  or  catarrh,  is  but  a  step 
marked  by  no  abrupt  line.  The  entire  canal, 
with  the  gland-ducts  opening  into  it,  may  be 
the  seat  of  various  forms  of  inflammation,  some 
regions  being  rather  more  prone  than  others,  as 
the  fauces,  stomach,  small  intestine,  and  bile- 
ducts. 

It  is  rare  in  inflammation  of  the  canal  for  the 
muscular  tissue  to  share  in  the  process,  which  is 
practically  limited  to  the  epithelial  and  sub- 
epithelial connective  tissue,  and  a  similar  condi- 
tion exists  in  regard  to  the  ducts  of  the  various 
glands.  It  is  a  noticeable  fact  that  the  epithelia 
of  the  canal  are  but  little  prone  to  manifest  that 
general  suppurative  form  of  inflammation  accom- 
panied by  a  large  production  of  pus  from  the 
general  surface,  such  as  is  so  commonly  seen  in 
the  bronchial,  nasal,  vaginal,  and  other  mucous 
membranes.  In  inflammation  of  the  various 
glands  it  would  appear  that  next  to  the  ducts 
the  connective-tissue  stroma  is  mainly  the  tissue 
affected.leadingtoaproliferationofthecorpuscles 
and  ultimate  formation  of  a  less  protoplasmic 
form  of  fibrous  tissue. 

Among  the  chief  residts  of  inflammation  are : — 

(o)  Abscess. — This  may  occur  in  any  part  of 
the  submucous  tissue,  in  the  so-called  phleg- 
monous and  pyaemic  inflammation,  but  is  of 
most  common  occurrence  in  the  tonsils  and  in 
the  liver,  often  in  the  lattersituationthcresult  of 
inflammation  determined  by  absorption  iuto  the 
mesenteric  veins  of  septic  particles  from  dysen- 
teric ulceration. 

(0)  Ulceratiun. — The  mucous  membrane  of 
tho  alimentary  canal  is  particularly  liable  to 
this  morbid  process.  Some  preference  is  exhi- 
bited by  the  different  forms  of  ulcer  for  certain 
regions  of  the  canal,  and  a  difference  exists  in 


the  tendency  to  perforate  the  entire  thickness 
of  the  tube,  those  of  shorter  duration  fre- 
quently producing  this  result,  whilst  the  chronic 
ulcers  are  usually  accompanied  by  a  slow  forma- 
tion of  indurated  connective  tissue,  which  pro- 
ceeds pari  passu  with  the  destructive  process,  and 
is  especially  likely  to  institute  adhesions  between 
the  canal  and  adjacent  organs.  Ulcers  are  met 
with  in  the  salivary,  hepatic,  and  pancreatic  ducts, 
very  frequently  as  a  sequence  of  inflammation 
determined  by  the  passage  of  calculi. 

The  ulcers  which  are  usually  acute  in  their 
course  are: — 1.  Simple.  2.  Aphthous.  These 
forms,  though  they  may  occur  in  any  part  of 
the  mucous  membrane,  are  far  more  commonly 
situated  in  the  gums,  cheeks,  tongue  and  palate. 

3.  Acute  specific  ulcerations,  as  diphtheritic 
and  scarlatinal,  mainly  affecting  the  fauces ;  or 
typhoid,  limited  to  the  jejunum  and  ileum,  and 
originating  in  the  solitary  and  agminated  glands. 

4.  Dysenteric. 

The  ulcers  that  are  commonly  chronic  in  their 
course  are  : — 1.  Gastric.  2.  Tubercular,  which 
may  occur  in  any  part  of  the  canal,  but  are 
usually  limited  to  the  same  situation  as  the 
typhoid.  3.  Syphilitic,  most  common  in  the 
mouth,  fauces,  and  rectum.  4.  Cancerous.  5. 
Dysenteric. 

Ulcers,  the  result  of  injury  or  of  corrosive 
poisons,  may  be  either  acute  or  chronic.  The 
latter  are  rarely  met  with  below  the  stomach. 

(7)  Sloughing  and  Gangrene. — The  inflamma- 
tory state  may  be  so  intense  as  to  lead  to  molar 
death  of  the  area  affected,  with  the  produc- 
tion of  slough.  This  often  follows  scarlatinal 
inflammation  of  the  fauces,  and  the  surface  of 
the  large  intestine  in  dysentery  is  frequently 
covered  by  large  and  numerous  sloughs. 

Gangrene  is  almost  entirely  limited  to  the 
mouth  in  children,  when  it  produces  the  condi- 
tion termed  noma.  The  cheeks  are  usually 
affected  first,  the  process  rapidly  involving  the 
gums,  jaws,  &c.    The  cause  is  very  obscure. 

Post-mortem  softening  and  destruction  of  the 
stomach  and  intestines  is  frequently  met  with, 
and  is  due  to  an  actual  digestion  of  the  viscera 
by  the  gastric  juice,  which,  thus  escaping  from 
the  stomach,  may  cause  destruction  of  adjacent 
organs.  It  is  usually  met  with  when  death  has 
occurred  during  the  process  of  gastric  digestion, 
and  is  more  common  in  infants,  possibly  from 
the  greater  acidity  of  the  products  of  digestion 
(lactic  acid). 

2.  Hypertrophy. — A  general  overgrowth  of 
the  normal  tissues  of  the  digestive  organs  is  prac- 
tically unknown.  Certain  parts  may  manifest 
this  condition,  notably  the  muscular  tissue  of 
parts  of  the  canal  above  an  obstruction.  The 
liver  is  described  as  being  occasionally  hyper- 
trophied  in  certain  cases  of  diabetes. 

3.  Atrophy. — The  alimentary  organs  may 
share  in  the  general  atrophy  and  wasting  of  old 
age  or  inanition.  This  condition  is  apt  to  follow 
the  disease  of  certain  parts,  as  is  seen  in  the 
thinning  and  shrinking  of  the  stomach  and  intes- 
tines beyond  an  obstruction  or  an  artificial  anus. 
Pressure  on  tho  organs,  as  by  tight-lacing,  &c, 
may  lead  to  the  same  result. 

4.  Degenerations. — Those  morbid  processes  to 
which  the   term  degeneration  is  applied,  and 
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which  essentially  consist  in  the  conversion  of  the 
tissues  into  materials  of  a  less  complex  chemical 
composition  than  normal,  associated  with  a  dimi- 
nished vital  activity,  may  affect  any  or  all  of  the 
structural  elements  of  which  the  digestive  organs 
axe  composed.  AlbumiDoid  infiltration  or  cloudy 
swelling  is  the  invariable  accompaniment  of 
inflammation  of  the  epithelial  and  muscular 
tissues.  Fatty  degeneration  is  a  further  result 
of  inflammation,  with  caseation  and  occasional 
calcification.  Although  not  the  commonest 
organs  to  be  so  affected,  yet  not  infrequently 
the  intestine  and  stomach  are  the  seat  of  the 
so-called  amyloid  or  lardaceous  degeneration, 
and  not  always  limited  to  the  vessels,  but  affect- 
ing the  epithelial,  fibrous,  and  muscular  coats. 
The  liver  is  especially  liable  to  undergo  degene- 
ration, both  fatty  and  albuminoid.  Deposition 
of  pigment  may  be  found  in  the  deeper  epithelial 
strata  of  the  mouth  in  Addison's  disease,  and  in 
the  liver  in  certain  cases  of  intermittent  fevers. 

5.  Changes  in  the  secretions  of  the  various 
glands  may  result  in  the  production  of  calculi — 
salivary,  pancreatic,  or  biliary. 

6.  New  Growths. — There  is  scarcely  any 
known  form  of  neoplasm  which  may  not  be  found 
in  some  region  or  another  of  the  alimentary  tract. 

The  new  growths  limited  to  the  epithelial 
coat,  or  commencing  in  it,  are  condylomata, 
papillomata,  encephaloid,  and  scirrhus. 

In  the  fibrous  tissue  occur  sarcoma,  fibroma, 
myeloid,  adenoid,  gumma,  enchondroma,  and 
lipoma. 

In  addition  there  may  be  polypi,  or  tumours 
of  the  mucous  membrane  ;  myxoma  ;  muscular 
■tissue  tumour ;  cysts ;  and  vascular  growths,  such 
as  naevi  and  haemorrhoids. 

7.  Traumatic. — Certain  parts  of  the  alimen- 
tary tract  are,  from  their  position,  more  liable 
than  others  to  external  injury.  Incised  and 
punctured  wounds  of  the  mouth,  oesophagus, 
stomach,  intestines,  and  liver  are  of  occasional 
occurrence,  and  rupture  of  the  abdominal  tissue 
is  sometimes  met  with.  The  injection  of  corrosive 
substances  may  produce  destruction  of  certain 
parts  of  the  canal,  and  wounds  may  be  deter- 
mined by  foreign  bodies,  as  pins,  fish-bones,  &c, 
which  have  been  swallowed. 

III.  Malformations  and  Malpositions. 

1.  Hereditary. — Of  these  the  most  important 
are  hare-lip;  cleft  palate;  fistulous  communica- 
tion between  the  pharynx  and  the  exterior,  or 
between  the  gullet  and  trachea;  intestinal  caeca; 
imperforate  anus  ;  herniae. 

2.  Acquired. — Malformation  and  malposition 
of  the  viscera  may  follow  from  disoase.  Com- 
munications between  the  stomach  and  intes- 
tines, or  between  different  coils  of  intestine,  or 
between  the  gall-bladder  and  the  gut,  may  result 
from  chronic  ulceration.  Many  heroine  are  not 
developed  until  long  after  birth,  from  violent 
strains,  &c. 

Stricture  of  various  parts  of  the  canal  is  fre- 
quently associated  with  the  healing  of  ulcers, 
and  with  new  growths.  Dilatation  of  the  canal 
is  apt  to  occur  in  the  proximal,  and  contraction 
on  the  distal  side  of  such  strictures.  Tho 
intestines  may  be  considerably  displaced  from 
adhesions  following  peritonitis.  Twists  (vol- 
vulus), intussusception,  internal  strangulations, 
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and  prolapsus  ani,  are  more  or  less  common 
affections  of  the  intestines. 

IV.  Abnormal  Contents.  —  Concretions, 
chiefly  of  phosphate  of  lime,  are  found  occa- 
sionally in  the  intestine.  They  usually  are 
made  up  of  consecutive  layers  of  material  de- 
posited by  the  mucous  membrane.  They  fre- 
quently have  as  a  nucleus  some  foreign  body. 
Similar  bodies  formed  of  chalk  or  magnesit 
which  has  been  swallowed  have  been  met  with. 
Foreign  bodies,  such  as  pins,  bones,  fruit-stones, 
coins,  &c,  may  also  lodge  in  the  alimentary 
canal. 

Parasites. — The  chief  of  these  are  Sarcina 
ventriculi,  in  the  stomach ;  Taenia  solium ;  T. 
mediocanellata ;  Bothriocephalus  latus ;  all  in- 
habiting the  small  intestines.  Taenia  Echino- 
coccus  (hydatid)  in  the  liver.  Ascaris  lum- 
bricoides,  chiefly  met  with  in  the  small 
intestines ;  and  Oxyuris  lumbricoides  (thread- 
worm) almost  confined  to  the  rectum.  A  few 
other  species  are  rarely  found. 

The  gases  of  the  intestines  may  be  so  largely 
increased  in  quantity  as  to  constitute  an  ab- 
normal condition. 

W.  H.  Allchin. 

DILATATION'  (dilato,  I  enlarge). 

^Etiology.— Dilatation  of  any  of  the  cavities, 
tubes,  or  orifices  of  the  body  may  either  result 
from  increased  pressure  from  within,  or  from 
diminution  in  the  resisting  power  of  the  walls 
of  the  tubes  or  cavities.  These  two  causes  are 
frequently  combined,  and,  indeed,  the  latter 
is  often  the  result  of  a  long  continuance  of  the 
former.  Increased  pressure  from  within  may 
bo  due  either  to  increased  secretion  of  the 
normal  contents  of  the  cavity,  or  to  some  other 
effusion  into  it.  This  is  the  usual  cause  of  dilata- 
tion of  the  closed  cavities  of  the  body;  we  have 
examples  in  the  ventricles  of  the  brain,  the  peri- 
cardium, the  synovial  cavities,  the  bursae,  the 
follicles  of  the  thyroid  body  in  cystic  goitre,  and 
the  Graafian  vesicles  in  some  forms  of  ovarian 
dropsy.  In  the  various  tubes  of  the  body,  in- 
creased pressure  from  within  may  arise  from 
obstruction,  and  the  consequent  accumulation 
behind  the  seat  of  obstruction  of  the  substances 
which  it  is  the  function  of  the  tubes  to  transmit. 

Varieties  and  Characters. — 1.  Cystic  dilata- 
tion.— In  tubes  which  begin  by  blind  extremities 
the  result  of  dilatation  is  generally  the  forma- 
tion of  a  cyst,  and  this  is  the  usual  mode  of 
origin  of  the  large  class  of  retention-cysts,  or 
cystic  dilatation.  We  have  examples  in  the 
sebaceous  cysts,  in  the  cysts  of  mucous  mem- 
branes due  to  the  ducts  of  the  mucous  glands 
becoming  obstructed  by  the  products  of  catarrhal 
inflammation,  in  cysts  of  the  kidney  formed  by 
dilatations  of  the  Malpighian  capsules  and 
uriniferous  tubules,  and  in  dilatations  of  the 
gall-bladder,  and  of  the  pelvis  of  the  kidney. 

2.  Uniform  or  cylindrical  dilatation. — In  tubes 
not  beginning  by  blind  extremities,  the  effect  of 
the  obstruction  is  usually  to  produce  a  uniform 
or  cylindrical,  and  not  a  cystic  dilatation  ;  t  hough 
sometimes  one  part  of  theVwall  will  yield,  and  so 
cause  a  diverticulum  or  sacculus.  These  uniform 
and  cylindrical  dilatations  may  occur  in  all  the 
tubes  of  the  body.   They  are  met  with  in  the 
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oesophagus  and  all  parts  of  the  digestive  canal,  in 
tho  heart,  veins,  bladder,  ureters,  bile-ducts,  &c. 
This  form  of  dilatation  may  be  attended  either 
with  thickening  and  hypertrophy,  or  with  thin- 
ning and  atrophy  of  the  -walls.  Usually,  when 
the  tubes  are  in  the  main  muscular,  hypertrophy 
occurs,  from  increased  exercise  of  the  muscular 
flbros  in  their  efforts  to  overcome  the  obstruction ; 
but  when  the  walls  are  mainly  fibrous  or  elastic, 
they  generally  become  atrophied  and  thinned. 

3.  Compensatory  or  collateral  dilatation. — An- 
other form  of  dilatation  from  increased  internal 
pressure  may  be  termed  compensatory  or  colla- 
teral dilatation;  it  is  produced  by  the  tubes 
having  to  transmit  an  increased  quantity  of 
fluid  in  consequence  of  the  obstruction  of  other 
channels.  Besides  the  blood-vessels,  we  may 
meet  with  examples  of  compensatory  dilatation 
in  one  ureter  when  the  other  is  blocked,  and  in 
the  bronchial  tubes  and  other  parts.  Resembling 
this  form  in  its  mode  of  origin  is  the  dilatation 
caused  by  tubes  having  to  transmit  substances 
of  too  large  a  calibre,  as,  for  example,  in  the  pas- 
sage of  calculi  down  the  gall-duct  and  ureters. 

4.  Dilatation  from  changes  in  the  walls. — The 
last  class  of  dilatations  consists  of  those  due  to 
diminished  power  of  resistance  in  the  walls  of 
the  tubes  or  cavities.  The  most  important  ex- 
amples of  this  class  occur  in  the  circulatory  and 
respiratory  systems ;  in  the  heart  from  fatty 
degeneration ;  in  the  arteries  from  atheromatous 
changes.  In  the  respiratory  organs  it  occurs 
both  in  the  bronchial  tubes  and  in  the  air-cells. 
Here,  however,  the  loss  of  resisting  power  is 
itself  usually  caused  by  prolonged  increased 
pressure  from  within ;  which  in  the  air-cells,  as 
their  walls  are  elastic  and  not  muscular,  rapidly 
causes  atrophy,  and  subsequent  dilatation. 

W.  Cayxey. 

DILUENTS  (diluo,  I  wash  or  dilute). 

Definition. — Remedies  which  increase  the 
proportion  of  fluid  in  the  blood. 

Enumeration. — Water  is  the  only  real  diluent. 
It  is  given  for  this  purpose  in  various  forms — 
soups,  ptisans,  barley  water,  toast  and  water, 
milk,  lemonade,  aerated  waters,  &c. — to  quench 
thirst,  and  increase  secretion. 

Uses. — Diluents  are  employed  to  lessen  thirst, 
as  in  fever  and  diabetes.  As  the  thirst  may 
depend  upon  local  dryness  of  the  throat,  as  well 
as  upon  general  want  of  fluid  in  the  system, 
the  power  of  water  to  quench  thirst  may  be 
greatly  increased  by  adding  to  it  a  little 
vegetable  or  mineral  acid,  or  some  aromatic, 
such  as  lemon  or  orange  peel,  which  will  stimu- 
late the  flow  of  saliva,  and  thus  tend  to  keep  the 
mouth  moist  after  the  liquid  itself  has  been 
swallowed.  The  thirst-quenching  power  of 
water  is  also  aided  by  the  addition  of  mucila- 
ginous substances,  such  as  oatmeal,  or  linseed 
as  linseed-tea,  which,  leaving  a  mucilaginous 
coat  on  the  inside  of  the  mouth  and  pharynx, 
retard  evaporation,  and  thus  lessen  the  dryness 
of  the  mucous  membrane. 

T.  Lauder  Brunton. 

DIPHTHERIA  (5«f>0f'pa,  a  skin).—  Synon.  : 
Fr.  diph/hirie,  diphthtritc  ;  Ger.  Diphtheritis. 

Definition. — A  specific,  contagious,  asthenic, 
general  disease,  which  sometimes  provails  as 


au  epidemic,  and  is  endemic  in  certain  places 
It  is  characterised  by  the  exudation  in  various 
situations — particularly  on  the  mucous  surfaen 
cf  the  soft  palate,  uvula,  tonsils,  pharynx 
larynx,  and  trachea — of  a  peculiar  cacoplaBtii. 
lymph,  which,  together  with  epithelial  ct-lls, 
generally  forms  a  thick,  tough,  and  stratified 
pellicle  or  false-membrane — a  stroma  made  up 
of  mucous  and  epithelial  cells,  arranged  in  layers 
of  the  cacoplastic  exudation. 

Name  and  Synonyms. — In  1826,  Bretonneau 
of  Tours,  in  his  work,  entitled  Recherches,  §c. 
sur  la  Diphlhirite,  created  the  name,  and  first 
pointed  out  the  true  pathology  of  the  disease. 
In  his  latest  memoir  (1855)  he  substituted  th» 
term  diphtherie  for  diphtherite,  having  dis- 
covered that  the  disease  is  not  of  an  inflamma- 
tory character.  Diphtheria  was  a  word  almost 
unknown  in  English  medical  literature  till  1859, 
when  theSydenham  Society  published  a  volumeof 
memoirs  on  the  disease,  translated  by  Dr.  Semple 
from  the  French  of  Bretonneau  and  others.  The 
name,  slightly  modified,  has  now  been  appro- 
priated by  all  European  languages ;  and  at  pre- 
sent there  is  no  other  word  which  can  correctly 
be  said  to  be  synonymous  with  it.  although  it  is 
equally  true  that  the  disease  diphtheria  has  been 
described  under  many  names,  without,  however, 
an  exact  appreciation  of  its  distinctive  character, 
by  Hippocrates,  Celsus,  Sydenham,  and  others, 
from  the  dawn  of  medical  history  to  the  present 
day.  '  Croup,'  in  cases  named  and  described  by 
Home,  Cheyne,  West,  and  others,  is  identical 
with  Bretonneau's  '  croup,'  which  he  also  calls 
tracheal  and  laryngeal  diphtheria;  but,  never- 
theless, croup  and  tracheal  diphtheria  being  de- 
scribed by  the  majority  of  British  authors  as 
different  diseases  are  not  in  a  literary  sense 
synonymous  terms. 

Geographical  Distribution. — Epidemics  of 
diphtheria  have  occurred  in  many  countries  far 
apart  from  one  another,  and  differing  essentially 
in  physical  features  and  climate.  In  recent 
years  the  geographical  distribution  of  the  dis- 
ease seems  to  have  become  greatly  extended,  a 
circumstance  which  is  probably  attributable  to 
the  increasing  intercommunication  of  peoples. 
Diphtheria  has  its  favourite  localities — localities 
in  which  it  is  always  endemic,  and  frequently 
epidemic.  Among  such  places  may  be  parti- 
cularly mentioned  Florence  and  Paris. 

-/Etiology.  — The  disease  is  contagious.  Apart 
from  endemic  and  epidemic  causes  affecting  its 
maintenance  in  foci,  and  its  outbursts  at  par- 
ticular times  and  in  particular  places,  there  are 
aetiological  influences  belonging  to  individuals  in 
respect  to : — 

1.  Accidental  Predisposing  Causes  ; 

2.  Age  ;  and 

3.  Heredity. 

1.  Accidental  Predisposing  Causes. — Poverty 
and  its  concomitants — unventilated  filthy  lodg- 
ings, scanty  clothing,  and  imporfect  alimentation 
— impart  to  individuals  a  receptivity  for  the 
contagium  of  diphtheria.  A  similar  receptivity 
exists  in  tuberculous  persons  and  in  all  cachectic 
subjects.  Scarlatina,  measles,  and  whooping- 
cough  peculiarly  predispose  to  diphtheria.  In 
twenty  years,  Barthez  observed  605  cases  of 
scarlatina:  in  95  of  them,  that  is,  once  in  about 
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every  six  cases,  diphtheria  occurred  as  a  secondary 
disease.  Diphtheria  of  the  air-passages  may 
occur  also  as  a  secondary  disease  after  a  common 
inflammatory  sore-throat,  a  circumstance  which 
has  led  some  to  hold  that  diphtheria  is  an  in- 
flammatory disease.  Eecently-delivered  women 
receive  easily  the  diphtheritic  poison.  During 
epidemics  the  influence  of  the  predisposing 
causes  now  enumerated  is  sometimes  strikingly 
exemplified. 

2.  Age. — Diphtheria  is  most  common  between 
the  ages  of  two  and  ten.  Few  persons  are 
attacked  after  thirty ;  but  there  are  occasional 
victims  at  all  ages,  from  the  earliest  infancy  to 
old  age. 

3.  Heredity. — Diphtheria  is  not  an  hereditary 
disease  ;  but  a  special  aptitude  to  receive  and 
develop  the  poison  evidently  pertains  to  certain 
individuals  and  families.  This  statement  is  borne 
out  by  the  statistical  enquiries  of  Morelli,  Nesti, 
and  others  in  relation  to  the  recent  epidemics  of 
Florence ;  but  the  facts  which  establish  it  beyond 
a  possibility  of  doubt  are  the  numerous  cases  of 
particular  families  being  desolated  by  diphtheria 
at  intervals  of  years,  and  when  the  members 
attacked  were  widely  separated.  For  example, 
a  child  died  this  year  of  diphtheria  in  Paris  :  a 
sister  died  of  the  same  disease  two  years  ago  in 
Florence  :  about  the  same  date,  an  elder  brother 
similarly  perished  at  the  Cape  of  Good  Hope : 
and  the  mother  of  these  children  was  in  child- 
hood nearly  carried  off  by  the  same  disease. 
Family  histories  of  this  kind  are  so  numerous, 
as  to  lead  to  the  conclusion  that  there  is  often  a 
certain  stamp  of  similarity  of  constitution  per- 
vading a  family,  in  virtue  of  which  its  members 
are  specially  disposed  to  receive  and  develop  the 
diphtheritic  contagium. 

Nattjbai  Coukse. — Diphtheria  has  a  tendency 
to  run  a  definite  course,  as  may  be  well  seen  in 
cases  which  are  benignant  or  of  moderate  severity. 
In  the  cases  termed  benignant  by  authors — 
cases  more  numerous  in  some  epidemics  than 
in  others,  and  commonly  met  with  at  the  begin- 
ning and  decline  of  most  epidemics — the  disease 
runs  its  entire  course  in  from  eight  to  ten  days. 
In  this  class  of  cases  complete  and  rapid  recovery 
often  takes  place,  not  only  without  medical 
treatment,  but  also  in  spite  of  the  most  objec- 
tionable measures  having  been  adopted.  In 
many  benignant  cases  the  exudation  is  limited 
to  the  tonsils  and  pharynx,  but  sometimes  it  in- 
vades the  larynx  and  trachea:  nevertheless, 
under  both  circumstances,  the  false-membrane 
begins  to  loosen  spontaneously,  and  to  be  got  rid 
of  between  the  fifth  and  seventh  day.  In  cases 
of  very  malignant  type — both  in  those  which 
set  in  suddenly  with  intense  symptoms,  and  in 
those  which  begin  insidiously — the  disease  may 
run  its  course  from  health  to  death  in  less  than 
one  day,  or,  according  to  the  greater  or  less 
severity  of  the  poisoning,  the  fatal  issue,  or  the 
dawn  of  recovery,  may  not  occur  for  several 
days. 

Incubation. — There  is  a  great  diversity  of 
opinion  as  to  the  maximum  period  of  incuba- 
tion ;  but  the  general  opinion  is  that  it  does 
not  exceed  a  few  days.  There  are  facts  and 
reasonings,  however,  which  suggest  the  pos- 
sibility of  the  diphtheritic  poison  remaining 


dormant  in  the  system  for  weeks  or  months,  till 
called  into  activity  by  favouring  circumstances. 

Invasion. — The  invasion  of  the  disease  is  gene- 
rally occult  and  insidious.  Slight  fever,  drowsi- 
ness, general  discomfort,  a  little  languor,  loss  of 
appetite,  prostration,  diarrhoea,  rigors,  pallor, 
tickling  cough,  husky  voice,  and  hoarseness, 
often  usher  in  diphtheria;  but  as  these  symptoms, 
separately  or  in  conjunction,  may  occur  in  children 
from  a  multiplicity  of  causes,  they  assist  in  form- 
ing a  diagnosis  only  when  carefully  studied  in 
conjunction  with  one  another,  and  with  surround- 
ing circumstances.  It  is,  therefore,  very  difficult 
in  most  cases  to  fix  the  exact  date  of  the  com- 
mencement of  the  disease.  Three  or  four  days 
may  be  passed  without  the  manifestation  of 
characteristic  signs,  the  patient  during  that 
time  presenting  no  marked  indications  of 
seriously  deranged  health.  The  invasion- 
symptoms  are  sometimes  so  slight  as  entirely 
to  escape  notice.  The  disease  may  suddenly 
explode,  without  the  smallest  warning,  by  an 
attack  of  stridulous  breathing ;  on  looking 
into  the  throat  we  may  then  find  false-mem- 
brane covering  the  tonsils  and  pharynx,  and 
extending  into  the  air-passages,  so  as  dan- 
gerously to  obstruct  the  passage  of  air  into 
the  lungs,  and  excite  spasmodic  exacerbations  of 
dyspnoea.  Sometimes,  on  the  first,  second,  or 
third  day  of  the  disease,  the  patient  is  carried 
off  before  any  exudation  has  taken  place,  the 
patient  dying  in  a  state  of  profound  prostration 
from  primary  toxaemia.  The  diphtheritic  poison, 
sometimes  kills  without  producing  the  diphthe- 
ritic pellicle. 

Symptoms. — The  symptoms  of  diphtheria  are 
general  and  local. 

The  general  symptoms  of  pharyngeal,  laryngeal, 
and  tracheal  diphtheria  are  those  of  the  general 
specific  disease  of  which  they  are  local  manifes- 
tations. Wherever  the  false  membrane  is  6itu 
ated — whether  on  the  tonsils,  pharynx,  larynx, 
trachea,  bronchial  tubes,  nares,  eyelids,  vulva, 
vagina,  uterus,  anus,  or  on  a  wound,  ulcer,  or 
cutaneous  abrasion — its  nature  is  the  same. 
The  general  symptom  never  absent  is  prostra- 
tion of  strength:  the  local  symptom  absent  only 
in  a  very  few  exceptional  cases  is  the  formation 
of  false-membrane.  The  other  symptoms  of  most 
importance,  but  which  are  more  or  less  fre- 
quently absent,  are  albuminuria,  change  of  tem- 
perature, cutaneous  eruptions,  enlarged  glands, 
and  paralytic  affections. 

1 .  Prostration  of  Strength. — This  is  a  constant 
symptom,  but  its  degree  is  very  variable.  Some 
patients  succumb  to  the  primary  shock  of  the 
poison.  In  rapidly  fatal  cases,  however,  there  are 
degrees  of  rapidity — there  is  a  gradation  of  case? 
from  those  in  which  death  takes  place  in  less 
than  a  day  without  any  characteristic  sign 
except  prostration,  to  others  in  which  time  is 
afforded  for  the  formation  of  false  membrane, 
and  the  development  of  some  or  all  of  the  symp- 
toms mentioned  above. 

2.  Formation  of  False- Membrane. — There  is 
always  an  exudation  of  false-membrane  unless 
the  patient  be  cut  off  before  there  has  beeD 
time  for  its  formation.  The  nature  of  the  false- 
membrane  has  been  already  briefly  described  in 
the  definition  of  diphtheria.    Its  existence  is 
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sometimos  not  diseovored  during  life  ;  as,  for 
example,  in  those  r;iro  cases  in  which  the  exuda- 
tion commences  on  the  lining  of  the  bronchial 
tubes,  and  occasions  death  by  asphyxia  before  it 
has  extended  upwards  to  visible  parts.  As  a  gene- 
ral rule — with,  however,  about  two  per  cent,  of 
exceptions — the  exudation  begins  on  the  tonsils 
or  pharynx,  and  next,  but  not  always  in  con- 
tinuity, on  the  larynx.  From  one  to  five,  six, 
or  even  seven  days  may  elapse  between  the  first 
appearance  of  false-membrane  and  its  exudation 
on  the  mucous  membrane  of  the  larynx. 

3.  Albuminuria. — Albuminuria  is  very  com- 
monly met  with.  The  third  and  fourth  days  of  the 
disease  are  the  most  usual  for  the  first  appear- 
ance of  this  symptom ;  but  it  may  occur  on  any 
day  from  the  second  to  the  twelfth  without  the 
occurrence  being  considered  unusual.  It  is  some- 
times permanent  for  days,  and  sometimes  con- 
tinues for  weeks  after  convalescence  has  begun.  Its 
duration  is  from  one  to  sixty  days.  It  is  often 
intermittent,  and  still  more  frequently — without 
quite  ceasing — its  intensity  varies  at  different 
periods  of  the  twenty-four  hours.  It  does  not 
necessarily  indicate  a  morbid  state  of  the  kidney, 
and — unlike  the  albuminuria  of  scarlatina— it  is 
not  associated  with  dropsy.  It  originates  in 
different  causes,  which  sometimes  operate  sepa- 
rately or  in  combination.  Probably  the  chief 
causes  are  the  rapid  waste  of  tissue  and  the 
altered  state  of  the  blood,  which  are  very  early 
effects  of  the  poison  of  diphtheria ;  there  conse- 
quently arises  a  sudden  necessity  for  an  enor- 
mous discharge  of  effete  matter  by  the  kidneys. 
Another  cause,  one  likewise  almost  always  in 
existence,  is  the  ingestion  of  aliment  much  in 
excess  of  assimilative  power;  the  intermittent 
character  of  this  cause  is  probably  the  explana- 
tion of  the  frequently  intermittent  character  of 
the  albuminuria.  A  pulmonary  cause  of  albu- 
minuria frequently  comes  into  operation,  as  in 
pneumonia,  and  during  the  death-agony  from  all 
diseases.  Obstruction  of  the  air-passages  by 
false-membrane  induces  albuminuria  by  produc- 
ing great  congestion  of  the  lungs  with  more  or 
less  asphyxia.  Finally,  a  renal  cause  may  occa- 
sionally exist  in  pre-existing  disease  of  the 
kidneys  ;  or,  secondarily,  in  their  simple  conges- 
tion from  the  strain  of  the  extra-work,  and  their 
functional  feebleness  through  general  deficiency 
of  innervation.  The  proportion  of  cases  in 
which  albuminuria  occurs  for  one  or  more  days 
is  about  one  in  three  cases  ;  but  the  proportion 
is  different  in  different  epidemics.  Albuminuria 
is  not  a  sign  of  danger ;  its  prognostic  signi- 
ficance belongs  not  to  itself,  but  to  its  cause  or 
causes. 

4.  Changes  of  Temperature. — High  tempera- 
tures prognosticate  danger ;  but  moderate  or  even 
normal  temperatures  are  often  met  with  in  rapidly 
fatal  cases. 

5.  Cutaneous  Eruptions. — Eruptions,  varying 
much  in  appearance,  are  sometimes  seen  in  the 
course  of  diphtheria.  They  seldom  continue  more 
than  three  days,  and  are  sometimes  visible  for 
only  a  few  hours.  If  the  eruptions  themselves 
were  the  only  guides  to  diagnosis,  the  malady 
might  bo  often  mistaken  for  scarlatina.  The 
eruptions  of  diphtheria  which  simulate  those  of 
scarlatina  aro  sometimes  vesicular,  sometimes 


like  urticaria,  and  sometimes  they  occur  in  bright 
red  patches  —rubeolar,  roseolar,  or  erythematous. 
They  are  not  followed  by  desquamation,  as  in 
scarlatina.  The  appearance  or  non-appearance 
of  these  eruptions  does  not  influence  the  prognosis. 
Ecehymoses  due  to  blood  poisoning  may  also 
occur,  and  are  of  course  of  very  serious  import. 

6.  Enlarged  Glands. — Glandular  engorgement 
is  often  one  of  the  earliest  indications  of  diph- 
theritic poisoning.  It  is  not  a  secondary  result 
of  the  throat-manifestation,  but  belongs  to  the 
general  disease  itself.  In  the  recent  epidemics 
of  Florence,  described  by  Morelli  and  Nesti, 
turgescence  of  the  cervical  glands  is  mentioned 
as  a  symptom  commonly  associated  with  general 
anasarca,  and  an  eruption  of  red,  pink,  and  dark 
red  points  on  the  face,  neck,  chest,  and  abdomen. 
This  eruption  was  sometimes  visible  for  only  a 
few  hours,  and  never  for  more  than  three  days. 

7.  Paralytic  Affections. — This  important  sub- 
ject is  only  named  in  this  its  natural  place,  its 
consideration  being  more  conveniently  reserved 
for  a  separate  article.  See  Paralysis,  Diph- 
theritic. 

Diagnosis. — When  diphtheria  has  proved  fatal 
too  soon  to  afford  sufficient  time  for  the  mani- 
festation of  its  characteristic  symptoms ;  and 
also,  when  the  invasion-stage  is  insidious,  the 
diagnostic  difficulties  are  great.  Sanne  believes 
that  the  affection  designated  'throat-herpes' 
{herpes  guttural)  by  Gubler  is  a  form  of  diph- 
theria, an  opinion  which,  if  erroneous,  is  not 
easily  controverted.  The  difficulty  of  the  dif- 
ferential diagnosis  fully  explains  an  opinion, 
repeated  by  several  authors,  to  the  effect  that 
the  diphtheritic  nature  of  an  affection  cannot 
be  declared  with  certainty  till  the  membranous 
deposit  has  been  seen  to  extend  from  the  tonsils 
and  pharynx  to  the  respiratory  passages.  Some 
physicians,  among  whom  is  Trousseau,  think  that 
the  herpetic  nature  of  the  affection  is  estab- 
lished when  an  eruption  of  herpes  appears  on 
the  lips.  Sann6  says:  'Diphtheria  commences 
with  local  phenomena  which  are  very  varied  :  the 
form  and  disposition  of  the  false-membrane  are 
insufficient  to  enable  us  to  predict  the  nature  of 
the  malady,  or  to  form  a  prognosis  regarding 
it.'  He  adds,  and  with  truth,  if  the  statement 
be  accepted  only  as  a  provisional  clinical  fact: 
'  This  is  one  of  the  most  important  aphorisms 
in  the  doctrine  of  diphtheria.'  Pathologically, 
however,  there  can  be  no  diagnostic  difficulty  in 
these  cases  if  it  be  true,  as  an  increasing  number 
of  physicians  believe,  that  membranous  sore- 
throat  is  always  diphtheritic. 

Prognosis. — The  younger  the  subject,  the  less 
are  the  chances  of  recovery.  This  arises  from 
t  wo  causes,  viz.,  the  smaller  power  in  infancy  to 
resist  depressing  influences;  and  the  narrowness 
of  the  larynx  in  infancy  and  childhood.  The 
elements  of  prognosis  belong  in  part  to  the  in- 
dividual case;  and  are  in  part  common  to  all 
the  cases  occurring  at  the  same  time  and  place. 

First,  in  respect  to  the  individual  element- 
The  prognosis  is  unfavourable  if  false-membrane 
has  been  deposited,  and  continues  to  be  formed 
on  the  mucous  membrane  of  the  air-passages 
during  the  first  three  or  four  days  of  the  disease : 
on  the  other  hand,  the  prognosis  is  favourable  l* 
these  days  be  passed  w  thout  formation  of  false- 


membrane  on  the  air-passages ;  but  only  pro- 
visional/y  favourable,  for  a  sudden  membranous 
invasion  of  the  air-passages  may  occur  during 
that  period.  If  at  the  seventh  day  the  air-pas- 
sages be  not  invaded,  if  there  be  adequate  cardiac 
power,  and  if  a  fair  amount  of  aliment  be  regu- 
larly assimilated,  the  prognosis  is  very  favourable. 
We  must,  however,  take  into  account  peculiari- 
ties of  constitution,  the  presence  or  absence  of 
disease  prior  to  the  attack  of  diphtheria,  and 
also  the  exact  significance  of  each  symptom  in 
respect  to  its  individual  graviLy,  its  grouping 
with  other  symptoms,  and  the  period  of  the 
malady  at  'which  the  prognosis  is  made. 

Secondly,  in  respect  to  surrounding  circum- 
stances. In  cold  damp  weather  the  mortality 
is  greatest.  The  medical  constitution  of  the 
season,  and  the  character  of  an  epidemic  greatly 
influence  prognosis.  In  some  epidemics,  in  which 
the  local  manifestation  of  the  disease  is  limited 
to  the  pharynx,  recovery  takes  place  in  nearly 
every  case.  In  an  epidemic  which  prevailed  in 
France  in  1847,  the  mortality  was  91  per  cent. 
In  the  first  quarter  of  1876  the  mortality  from 
diphtheria  in  the  hospitals  of  Paris  was  79  75 
per  cent.,  whereas  in  the  six  preceding  years  it 
averaged  only  76-54  per  cent. 

Ajutomicai,  Characters. — The  lesions  found 
after  death  from  diphtheria  are  primary  and 
secondary.  The  primary  are  those  found  in 
persons  dying  during  the  natural  course  of  the 
disease;  the  secondary  are  not  direct  results  of 
diphtheria,  but  are  consequent  upon  the  compli- 
cations and  retardations  of  abortive  convales- 
cence. 

1 .  Primary  lesions. — In  persons  who  die  during 
the  first  two  or  three  days  of  the  disease,  in  whom 
there  are  no  complications,  and  in  whom  there 
has  not  been  time  for  the  formation  of  false- 
membrane,  the  only  morbid  appearance  found  on 
dissection  is  sanguineous  congestionof  the  mucous 
membranes,  lymphatic  glands,  and  internal  or- 
gans. In  those  who  live  a  few  days  longer,  say 
till  the  seventh  or  eighth  day  of  the  disease,  a 
similar  state  of  congestion  is  met  with  ;  and  there 
are  found  on  mucous  surfaces,  particularly  on  those 
of  the  pharynx,  larynx,  and  trachea,  layers  of  the 
characteristic  pellicle.  The  only  primary  morbid 
appearances  of  diphtheria,  visible  to  the  unaided 
eye,  are  congestion  of  organs,  and  false-membrane 
on  certain  mucous  surfaces.  To  these  has  of 
course  to  be  added  a  dyscrasia  of  the  blood,  which 
probably  exists  from  the  very  beginning  of  the 
attack. 

2.  Secondary  lesions,  which  are  numerous, 
vary  according  to  the  nature  and  duration  of 
each  case.  It  is  particularly  noteworthy  that  in 
the  secondary,  anaemia  replaces  the  hyperemia  of 
the  primary  morbid  conditions. 

To  the  general  statements  nowmade  inrcferenco 
to  the  morbid  anatomy  of  diphtheria,  there  are 
numerous  exceptions,  and  as  one  of  the  more 
important  of  them  may  be  specified  pseudo- 
membranous deposits  in  the  bronchial  tubes,  and 
hepatisation  of  the  lungs  occurring  as  early  as 
the  second  or  third  day. 

A  brief  sketch  of  some  of  the  secondary  lesions 
of  diphtheria  is  subjoined : — Ijymphatic  glands. — 
The  submaxillary  and  parotid  are  the  most 
usually  and  the  most  acutely  affocted  :  next  in 
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order  of  frequency  come  the  superficial  cervical 
glands,  the  deep  cervical  glands,  and  the  mesen- 
teric glands.  Glands  sometimes  suppurate:  when 
this  takes  place  the  pus  is  generally  found  in 
small  circumscribed  dep6ts.   They  are  somotimes 
infiltrated  with   a  brownish  sero-sanguinolent 
fluid:  sections  of  glands  so  affected  resemble 
sections  of  the  healthy  spleen.     The  inner  ear. 
— This  is  sometimes  invaded  by  false-membrane, 
extending  from  the  skin  of  the  outer  ear,  or 
advancing  by  the  Eustachian  tube  from  the 
pharynx.    Connective  tissue. — Sanguinolent  and 
sanguineous  effusions  are  sometimes  found  in 
the  connective  tissue,  particularly  in  that  sub- 
jacent to  mucous  membrane  coated  with  the 
diphtheritic  pellicle.    In  it  abscesses  are  also 
met  with,  in  the  contiguity  of  engorged  and 
suppurating  glands.  Muscular  tissue. — In  pro- 
tracted cases  of  paralysis,  the  muscles  of  the 
arms,  legs,  chest,  and  eye-ball  are  often  found 
to  be  more  or  less  in  a  state  of  fatty  or  waxy 
degeneration.     The  muscular  tissue    of  the 
heart  is  likewise  sometimes  similarly  affected. 
Lungs. — Besides  the  primary  specific  lesions  we 
may  find  on  dissection  anatomical  evidence  of 
simple  bronchitis,  pneumonia,  and  pulmonary 
apoplexy  having  occurred  as  secondary  affections. 
Trachea.—  Cases  have  been  recorded  in  which  the 
trachea  has  been  found  ruptured,  the  result  of  a 
desperate  struggle  for  breath.    In  tracheotomy- 
eases,  the  pressure  of  a  badly  adjusted  canula 
has  frequently  caused  ulceration  of  the  trachea. 
The  cicatrisation  of  the  ulcer  sometimes  pro- 
duces stricture  of  the  passage.   Mediastinum. — 
Abscesses  of  the  mediastinum  occasionally  follow 
tracheotomy.     Kidneys. — A  form  of  superficial 
parenchymatous  nephritis,  resembling  the  char- 
acteristic lesion  of  scarlatinal  albuminuria,  is  said 
to  be  a  common  pathological  condition  in  diph- 
theria.   Perhaps  under  the  term  parenchymatous 
nephritis  many  cases  of  simple  hypersemia  are 
included.    The  condition  of  the  kidneys  in  diph- 
theria requires,  however,  further  investigation. 
The  granular  and  other  degenerations  of  the  kid- 
ney described  as  having  been  met  with,  have  pro- 
bably no  peculiar  or  direct  relation  to  the  diph- 
theria. They  may  either  represent  disease  which 
existed    prior  to  the  diphtheritic  attack,  or 
disease  resulting  from  the  general  damage  to  the 
system  induced  by  that  attack,  just  as  it  might 
have  been  produced  by  an  attack  of  some  other 
debilitating,  blood-disintegrating   malady.  Be 
that  as  it  may,  it  is  important  to  note  that  in 
patients  who  die  in  the  first  days  of  an  attack 
of  diphtheria  after  having  had  intense  albumi- 
nuria, the  only  discoverable  morbid  condition  of 
the  kidney  is  moderate  or  considerable  con- 
gestion.    Sann6  explains  the  rarity  of  the  oc- 
currence of  oedema  and  cerebral  symptoms  in 
connection  with  diphtheritic  albuminuria  by  the 
fact  that  ono  kidney  only  is  affected  and  not  both, 
as  in  scarlatinous  nephritis.    Nervous  system. — 
Even  when  death  has  been  preceded  by  pro- 
tracted paralytic  affections,  the  most  minute 
microscopic  examination  has  generally  failed 
to  detect  any  morbid  change  in  the  encephalon 
or  Bpinal  cord.     On  the  other  hand,  in  pro- 
tracted cases  of  diphtheritic  paralysis,  various 
alterations  in  the  nervous  periphery  are  fre- 
quently found. 
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Pathology. — Diphtheria  is  a  poison-disease 
acting  primarily  upon  the  whole  system ;  the 
exudation  of  cacoplastic  lymph  is  a  manifest- 
ation of  the  general  poisoning,  and  not,  as 
Trousseau  taught,  an  infection  of  the  patient 
by  the  absorption  of  the  poisonous  material  of 
the  false-membrane.  Gangrenous  decomposi- 
tion of  the  false-membrane  sometimes,  how- 
ever, becomes  a  source  of  secondary  toxaemia. 
The  poisoning  is  then  not  diphtheritic ;  it  is 
simply  the  result  of  the  absorption  of  putrid 
matter. 

Treatment. — Few  diseases  more  severely  tax 
the  ingenuity  and  therapeutic  resources  of  the 
physician  than  diphtheria.  He  has  to  devise  and 
carry  out  innumerable  little  details — hygienic, 
dietetic,  and  medicinal — which  do  not  admit  of 
minute  description,  and  yet  upon  the  minutiae 
of  which  success  or  failure  frequently  depends. 
The  treatment  must  be  carried  out  on  a  rational 
basis,  no  special  trust  being  placed  in  nostrums, 
or  in  any  of  the  so-called  specifics  announced  in 
earlier  and  later  times,  and  some  of  which  are 
still  recommended  by  honest  enthusiasts  of 
limited  experience.  It  is  requisite  to  pay  the 
utmost  attention  to  the  hygienic  surroundings  of 
the  patient.  From  the  first  it  is  necessary  that 
decided  and  well-considered  measures  be  carried 
out  to  support  life,  by  the  administration  of 
alcoholic  stimulants  and  of  easily  assimilated 
aliments.  Medicines  which  have  a  depressing  in- 
fluence on  the  nervous  system,  or  which  tend  to 
produce  dyscrasia  of  the  blood,  are  to  be  rigidly 
avoided.  Prostration  of  strength  and  dissolution 
of  the  blood  are  conditions  which  exist  to  a 
greater  or  less  degree  in  every  case  of  diphtheria ; 
and  for  that  reason,  the  abstraction  of  blood, 
purging,  and  the  use  of  alkalies,  mercurials,  and 
antimonials  are  inadmissible. 

From  first  to  last  sustaining  and  recuperative 
treatment — alimentary  and  medicinal — is  the 
great  aim.  If  life  be  maintained  for  a  certain 
number  of  days,  naturo,  even  in  very  severe 
cases,  makes  a  decided  curative  effort :  in  other 
words,  when  the  disease  has  run  its  natural 
course,  there  is  a  greater  or  less  attempt  at  spon- 
taneous recovery.  The  moment  has  then  arrived 
when  the  physician  can  most  usefully  intervene 
with  his  culinary  and  pharmaceutical  resources. 
It  is  his  therapeutic  opportunity.  A  somewhat 
varied  and  well-planned  pepsinated  aliment  and 
ferruginous  medication,  which  had  up  to  that 
stage  produced  little  benefit,  will  then  wonder- 
fully assist  nature  in  accomplishing  a  cure. 

The  principal  details  of  treatment  may  be 
considered  under  the  following  heads  : — 1.  Hy- 
giene. 2.  Diet.  3.  Stimulants.  4.  Medicines 
administered  internally.  5.  Applications  to  the 
throat  and  air-passages.    6.  Tracheotomy. 

1.  Hygiene. — The  covering  of  the  patientmust 
be  light ;  and  yet  such  as  to  prevent  loss  of 
animal  heat.  The  placing  of  one  or  more  caout- 
chouc bags  filled  with  hot  water  under  the  bed 
clothes,  close  to  the  patient,  is  a  simple  and  an 
admirable  method  of  keeping  the  body  warm, 
and  of  enabling  the  windows  to  be  opened  from 
time  to  time,  without  risk,  to  relieve  the  dis- 
tressing air-hunger,  when  there  is  obstruction 
of  the  air-passages,  intensified  by  the  close 
atmosphere  of  a  badly-ventilated  room.  The 


temperature  of  the  room  ought  to  vary  little,  a 
temperature  of  about  60°  F.  being  maintained 
The  patient  ought  to  be  carefully  screened  from 
currents  of  air,  care  being  taken  that  free  venti- 
lation is  not  interfered  with.  A  thermometer 
and  a  steaming  kettle  are  indispensable  in  the 
room  of  the  diphtheritic  patient.  After  tracheo- 
tomy, the  maintenance  of  good  ventilation,  com- 
bined with  an  equal  temperature  and  a  warm 
moist  atmosphere,  is  a  paramount  necessity ;  and, 
in  all  cases,  and  in  every  stage  of  cases  in  which 
there  exists  diphtheritic  sore-throat,  it  is  impor- 
tant, as  a  means  of  moderating  the  paroxysms 
of  glotto-pharyngeal  spasm,  that  the  air  inhaled 
be  soft  and  warm,  and  that  the  temperature  be 
equable.  Even  in  the  rare  cases  in  which  throat- 
affection  is  absent,  it  is  the  duty  of  the  physician 
to  take  the  measures  best  calculated  to  secure 
such  an  atmosphere  as  has  now  been  described, 
for  the  disease  may  at  any  moment  manifest 
itself  in  the  air-passages. 

2.  Diet. — Nutriment  is  urgently  demanded; 
but  it  is  useless — nay,  it  is  mischievous — to  push 
attempts  at  alimentation  beyond  very  moderate 
limits,  so  long  as  the  malady  is  in  the  ascendant. 
Assimilation  is  then  very  nearly  at  a  standstill, 
as  is  shown  by  the  rapid  emaciation  which  goes 
on,  even  when  large  quantities  of  food  are  being 
put  within  the  patient,  and  likewise  also  by  the 
albumin  which  is  passed  with  his  urine.  The 
albuminous  urine  of  diphtheria  arises  from  dif- 
ferent causes ;  but,  speaking  in  general  terms,  it 
is  correct  to  say  that  it  arises  from  no  renal 
lesions,  and  is  the  expression  of  rapid  waste 
of  tissues  and  of  the  non-assimilation  of  food. 
Alimentation  is  the  most  important,  and  also  the 
most  difficult  part  of  the  treatment.  Patienta 
— even  intelligent  adults — often  resolutely  refuse 
food,  and  feel  intense  loathing,  excited  by  the 
mere  sight  or  mention  of  any  alimentary  sub- 
stance, and  the  food  taken  is  generally  rejected 
at  once  by  vomiting ;  or  if  retained  it  is  very 
sparingly  assimilated.  To  press  food  upon  chil- 
dren in  spite  of  their  loathing  of  it  is  generally 
injudicious:  to  press  it  upon  them  in  spite  of  their 
struggles  is  sometimes  even  dangerous,  as  the 
excitement  and  resistance  takes  more  strength 
out  of  the  already  prostrate  patient  than  can  be 
compensated  for  by  forcibly  administered  aliment. 
We  ought  to  try  quietly  to  get  the  child  to  take 
frequently  small  quantities  of  milk  or  beef-tea  ; 
and  when  we  fail,  we  must  give  enemata  of  beef- 
tea  and  brandy. 

The  food  given  to  diphtheritic  patients  ought 
to  contain  pepsine.  The  quantity  administered 
must  of  course  be  proportionate  to  thatof  the  food. 
In  respect  to  the  dose  of  pepsine,  it  is  necessary 
to  remember  that  genuine  British  pepsina  porci 
is  four  or  five  times  as  potent  a  digestive  as 
Boudault's  pepsine,  the  mixture  generally  pre- 
scribed in  France.  Pepsinated  pills  of  pounded 
raw  beef,  with  a  few  teaspoonfuls  of  the  ex- 
pressed juice  of  raw  or  slightly  roasted  beef,  are 
exceedingly  useful  in  keeping  patients  alive  while 
the  disease  is  expending  its  immediately  de- 
structive powers.  When  the  irritability  of  the 
stomach  does  not  forbid  the  trial,  strong  egg- 
flips  may  be  given.  A  strong  egg-flip  may  be 
made  by  beating  up  together  one  teaspoonful 
of  concentrated  Swiss  milk,  one  teaspoonful  of 
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brandy,  and  two  or  three  teaspoonfuls  of  water. 
To  these  ingredients,  two  grains  of  pepsina  porci 
may  be  added.  Patients  who  have  moderately 
severe  attacks  of  the  disease,  and  convalescents, 
can  generally  take  such  semi-liquid  aliments  as 
Canada  and  chicken  purie  [purie  ci  la  reine]. 
Occasionally,  but  not  generally,  patients  can 
take  cod-liver  oil.  Milk  ought  to  enter  largely 
into  the  diet  of  diphtheritic  convalescents.  In 
them,  as  in  all  convalescents,  it  is  an  admirable 
mainstay ;  but  there  are  some  few  cases  in  which 
it  does  not  agree. 

3.  Stimulants.—  Diphtheritic  patients  emaciate 
rapidly ;  and  together  with,  as  well  as  before  the 
loss  of  flesh,  extreme  prostration  occurs.  Under 
such  circumstances,  the  liberal  exhibition  of 
alcoholic  stimulants  is  imperatively  demanded 
as  the  principal,  and  when  food  is  rejected, 
as  the  only  means  of  supporting  life  during  the 
most  critical  period  of  the  disease.  This  great 
crisis  is  not  generally  prolonged  for  more  "than  a 
few  days,  but  stimulants  may  require  to  be  more 
or  less  relied  on  for  a  long  time.  Sometimes  for 
hours  or  days  it  may  be  impossible  to  give  any- 
thing more  than  stimulants,  of  which  the  best 
are  alcohol  in  some  form,  tea,  coffee,  and  the  juice 
of  meat.  When  all  kinds  of  food  and  stimulants 
excite  nausea  and  vomiting,  it  is  necessary  to 
discontinue  for  a  time  nourishing  the  patient  by 
the  mouth.  For  some  hours — for  from  six  to 
twelve  hours — he  must  be  fed  entirely  by  the 
rectum,  so  that  the  stomach  may  have  an  interval 
of  complete  rest.  In  such  cases  it  is  a  good 
practice  to  precede  renewed  attempts  at  feeding 
by  the  mouth,  by  one  or  two  doses  of  creasote 
and  oxalate  of  cerium.  Both  can  be  given  in  very 
small  bulk,  which  is  a  great  advantage;  and  no 
other  gastro-sedatives  act  less  as  depressants  of 
the  general  system.  The  ordinary  so-called  crea- 
sote of  commerce  is  bad  carbolic  acid,  which,  in 
place  of  allaying,  frequently  excites  nausea  and 
vomiting.  If  pure  creasote  cannot  be  obtained, 
pure  carbolic  acid  may  be  substituted  for  it. 
The  creasote  may  be  given  made  into  pill  with 
breadcrumb ;  and  the  oxalate  of  cerium  either 
in  the  form  of  pill,  or  wrapped  in  moistened 
wafer-paper  as  a  pulpy  bolus.  The  proper 
quantity  of  creasote  to  give  at  one  time  is  from 
half  a  drop  to  two  drops,  and  of  oxalate  of  cerium 
from  two  to  four  grains.  In  the  twenty-four 
hours  we  may  administer  as  a  maximum,  ac- 
cording to  the  age  of  the  patient  and  the  cir- 
cumstances of  the  case,  from  six  to  eight  drops  of 
the  former,  and  from  twelve  to  sixteen  grains 
of  the  latter.  Of  the  crystals,  liquefied  by  heat, 
one  drop  is  given  in  a  tablespoonful  of  thin 
mucilage.  This  may  be  repeated  several  times 
in  the  twenty-four  hours.  When  the  remedies 
now  mentioned  have  failed,  the  nitrate  of  bis- 
muth in  two  or  three  successive  doses  of  ten 
grains  each  may  succeed.  There  are  cases 
in  which  the  nausea  is  so  urgent  a  symptom 
that  it  is  impossible,  by  any  medicines,  to  over- 

i  come  it.  We  must  then  trust  entirely  to  the  ap- 
plication of  warm  poultices,  sinapisms,  or  tur- 
pentine-stupes to  tho  pit  of  the  stomach.  The 

i  hypodermic  injection  of  morphia,  or  tho  adminis- 
tration of  an  onema  containing  hydrochlorate  of 
morphia,  is  another  method  of  allaying  nausea 
ind  vomiting,  in  tho  gastric  irritability  of  fever 


and  other  diseases,  but  which  is  only  applicable 
in  a  limited  number  of  cases  of  diphtheria,  in 
those  cases  in  which  the  asphyxia  is  far  advanced 
and  is  advancing.  The  quantity  of  hydrochlorate 
to  be  administered  in  clyster  depends  much  on  the 
age  of  the  patient.  Sixty  drops  of  the  Liquor 
hydrochloratis  morphiae  of  the  British  Pharma- 
copoeia may  be  given  by  the  rectum  to  an  adult, 
while  from  five  to  ten  drops  is  a  sufficient  dose 
in  clyster  for  a  child  under  ten  years  of  age. 
Besides  allaying  nausea  and  vomiting,  such  a 
clyster  soothes,  diminishes  the  severity  of  spas- 
modic dyspnceal  paroxysms,  and  gives  the  sufferer 
rest. 

4.  Medicines  administered  internally  are  usu- 
ally employed  either  to  accomplish  some  parti- 
cular object ;  or  to  exercise  a  curative  influence 
on  the  general  disease. 

There  is  another  special  object  for  which  in- 
ternal medicines  are  given,  namely,  the  detach- 
ment and  expulsion  of  false  membranes  from  the 
air-passages.  For  this  purpose  the  administration 
of  emetics  has  been  considered  by  many  as  one 
of  the  essential  parts  of  the  treatment  of  laryn- 
geal, tracheal,  and  bronchial  diphtheria.  Their 
use  is  unquestionably  indicated  in  certain  cases, 
yet  the  range  of  their  utility  is  very  limited. 
There  are  two  circumstances  which  obviously 
limit  the  advantages  obtainable  by  emetics;  first, 
if  administered  at  an  advanced  stage  of  the  dis- 
ease, or  at  any  stage  when  thore  exists  great 
prostration,  the  vomitive  efforts  excited  must  act 
most  prejudicially  when  they  do  not  produce  the 
desired  result  of  expelling  the  false-membrane 
from  the  air-passages — they  must  draw  danger- 
ously upon  the  waning  strength  of  the  patient, 
and  diminish  his  chances  of  pulling  through  with 
the  aid  of  tracheotomy.  Herein  lies  a  great  limi- 
tation of  the  use  of  emetics,  because  the  cases 
are  exceptional  in  which  the  blockade  of  the  air- 
passages  is  effectually  relieved  by  vomitive  ac- 
tion; and  when  no  such  relief  is  obtained,  the 
violent  efforts  excited  by  emetics  only  produce 
unmitigated  evil — a  large  withdrawal  of  remain- 
ing vital  power.  Again,  unless  the  exudative 
stage  of  the  disease  be  ended,  the  ejection  of  false- 
membrane  affords  only  a  brief  temporary  respite, 
for  new  layers  are  speedily  deposited  to  replace 
those  which  have  been  thrown  off.  These  con- 
siderations show  the  narrow  limits  within  which 
benefit  can  be  obtained  from  vomitive  action,  and 
how  much  evil  may  accrue  to  the  patient  when 
that  action  is  violent.  Should  it  be  judged  ex- 
pedient to  induce  vomiting,  the  emetic  selected 
ought  to  be  one  which  generally  acts  quickly  and 
certainly,  and  which  if  it  fail  to  act  will  not  pro- 
duce dangerous  irritation  of  the  intestines  or 
great  depression  of  the  system.  Tartar-emetic 
must  not  be  employed.  Sulphate  of  copper,  an 
emetic  much  recommended  by  Trousseau  and 
others  under  the  circumstances  now  being  con- 
sidered, is  also  objectionable,  becnuse  if  it  does 
not  promptly  cause  vomiting,  it  will  be  nearly 
certain  to  excite  enteritis  and  formidable  diar- 
rhoea. Ipecacuanandsulphato  of  zinc  are  perhaps 
the  safest  emetics  to  administer  to  a  diphtheritic- 
patient. 

The  repetition  of  dose  aftor  dose  of  any 
emetic  is  dangerous  practice  in  diphtheria.  For 
example,  we  may  give,  without  apparent  effect. 
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uuccossive  doses  to  a  semi-asphyxiated  patient 
whose  functional  life  is  dormant;  and  seeing  that 
we  give  him  no  relief  in  the  way  hoped  for,  we 
proceed  as  our  last  chance  of  saving  him  to 
admit  air  into  the  lungs  by  tracheotomy.  Forth- 
with the  vital  powers  awake,  and  the  accumulated 
doses  speedily  act  with  violence — the  patient  has 
been  saved  by  tracheotomy  only  that  he  may  die 
of  pharmaceutical  poisoning. 

Dr.  Sanne  (Traite  de  la  Diphtheric,  Paris, 
1877)  suggests  that  the  recently  discovered  medi- 
cine apomorphia  might  be  tried  as  an  emetic  in 
diphtheria.  It  possesses  properties  which  seem 
to  recommend  it  very  specially  in  this  disease. 
This  drug  is  administered  hypodermically.  It 
acts  very  rapidly — in  from  three  to  five  minutes  : 
and  supersedes  or  greatly  reduces  the  duration  of 
the  period  of  nausea.  It  frequently  succeeds  when 
other  emetics  have  failed  to  act.  The  advantages 
which  it  possesses  are,  therefore,  facility  of  ad- 
ministration, rapidity  of  action,  and  less  fatigue 
to  the  patient.  The  only  objection  to  its  general 
use  is  the  difficulty  of  preserving  it.' 

Another  suggestion  of  Dr.  Sanne  is  noteworthy. 
He  proposes  that  trial  be  made  of  jaborandi, 
given  internally,  as  a  means  of  producing  de- 
tachment of  the  false  membrane. 

The  medicines  which  have  a  curative  influence 
on  the  general  disease  are  few  in  number.  Cer- 
tain medicines — preparations  of  iron,  for  example, 
are,  under  certain  circumstances,  particularly 
useful  in  diphtheria. 

Of  the  medicines  which  have  had  in  their  day 
repute  as  specifics,  or  as  agents  of  high  thera- 
peutic value,  but  have  now  nearly  ceased  to  be 
so  esteemed,  a  few  may  be  briefly  mentioned. 
Bromine  and  it  s  compounds,  sulphuret  of  potash, 
copaiba  and  cubebs,  chlorate  of  potash,  sulphite 
of  soda,  chloride  of  sodium,  carbolic  acid,  sali- 
cylic acid,  chlorodyne,  calomel,  quinine,  per- 
chloride  of  iron,  and  many  other  medicines, 
have  all  been  proclaimed  as  specifics,  or  at  least 
as  wonderfully  potent  in  the  cure  of  diphtheria. 
Perchloride  of  iron  has  a  decidedly  beneficial 
action  under  certain  circumstances ;  but  this 
action  it  possesses  in  common  with  other  pre- 
parations of  iron.  It  neither  arrests  nor  modifies 
the  character  of  the  malady  in  its  early  and  most 
perilous  stages ;  bu^  its  utility  is  unquestionable 
as  an  adjuvant,  when,  in  the  natural  course  of 
the  disease,  a  spontaneous  curative  tendency  has 
begun  to  manifest  itself. 

5.  Applications  to  the  Throat  and  Air-passages. 
—With  a  view  to  detach,  dissolve,  or  destroy  false- 
membrane,  a  greatdiversity  of  topical  applications 
have  been  employed.  Trousseau,  and  those  who 
wrote  under  his  inspiration,  strongly  recommended 
destruction  of  the  false-membrane  by  various 
caustics  and  solvents.  In  the  (1868)  edition  of 
his  Clinical  Lectures  which  was  in  the  press  at 
the  time  of  his  decease,  Trousseau  insists  that 
the  topical  treatment  is  pre-eminer.tly  the  best 
treatment  of  diphtheria,  adding  that  it  is  as 
much  indicated  in  this  disoase  as  in  malignant 
pustule.  Fortunately  this  doctrine  is  no  longer 
in  vogue,  and  when  topical  treatment  is  still  em- 
ployed in  France,  it  is  now  seldom  by  caustics 
or  any  irritating  substances.  Sanne,  writing  in 
1877,  expresses  the  general  sentiment  of  French 
physicians  whon  he  says  : — '  Cnuterization  is  now 


generally  abandoned  :  it  has  serious  drawbacks : 
it  is  dangerous  :  it  is  useless.'1  The  practice  of 
attempting  to  destroy  the  false  membrane  by 
caustics  and  powerful  solvents  is  unquestionably 
mischievous.  It  irritates  the  parts  and  increases 
the  exudative  tendency.  The  free  application  of 
the  officinal  glycerine  of  borax,  by  means  cf  a 
camel' s-hair  brush,  is  at  least  harmless,  and  seems 
to  loosen  the  membranous  patches.  Frequently, 
washing  out  the  mouth  with  this  preparation, 
diluted  with  from  four  to  eight  parts  of  water,  is 
agreeable  to  most  patients,  and  is  useful  from  the 
local  soothing  which  it  produces.  A  very  dilu- 
ted solution  of  hydrochloric  acid  is  equally 
innocuous,  and  as  a  mouth-wash  i6  pleasant  and 
cleansing.  Lime-water  and  lactic  acid,  used 
separately  or  mixed,  exercise  a  powerful  solvent 
action  on  the  false-membrane  ;  and  were  it  pos- 
sible to  apply  them  to  it  without  their  coming 
in  contact  with,  and  thereby  irritating  the  con- 
tiguous mucous  surface,  they  might  be  used  with 
advantage,  or  at  least  with  impunity.  A  small 
quantity  of  lactic  acid  added  to  an  aqueous  solu- 
tion of  pure  glycerine  or  to  the  glycerole  of 
borax  —  one  part  to  fifty  of  glycerine  —  is  a 
favourite  topical  application  with  some  practi- 
tioners, aud  is  one  which  may  be  used  without 
fear  of  doing  any  harm.  Catheterism  of  the 
larynx,  and  injection  of  solvents  into  the  trachea, 
are  now  generally  looked  upon  as  objectionable 
measures.  They  still  have,  however,  their  advo- 
cates. Dr.  Young  of  Florence  states,  as  the  result 
of  large  experience,  that  he  has  seen  much  benefit 
result  from  throwing  into  the  throat  every  hour, 
by  means  of  a  ball  spray-apparatus,  a  solution 
of  three  drachms  of  lactic  acid  in  eight  ounces  of 
lime-water. 

Notwithstanding  much  that  has  been  written 
in  a  contrary  sense,  a  careful  review  of  the 
subject  leads  to  the  conclusion  that  very  little 
advantage  is  derived  from  internal  local  applica- 
tions, that  they  are  often  exceedingly  mischievous, 
and  ought  never  to  be  used  without  the  greatest 
circumspection.  They  do  not  curtail  or  greatly 
modify  the  natural  course  of  the  general  disease ; 
and  the  local  benefits  which  they  can  confer  are 
limited  to  soothing  the  parts,  and  slightly  dimi- 
nishing the  obstruction  of  the  air-passages. 
Moist  warmth  applied  externally  to  the  throat 
gives  much  comfort  and  is  in  no  way  injurious. 
Only  soothing,  or  at  least  non-irritating  sub- 
stances are  admissible  as  internal  applications. 
It  must  be  remembered  that  topical  applica- 
tions can  hardly  ever  be  employed  in  young 
children  without  exciting  resistant  struggles, 
which  agitate  and  exhaust  the  patient  The  risk 
of  incurring  this  danger  often  forbids  their 
employment. 

6.  Tracheotomy. — Besides  the  perils  of  the 
general  disease — prostrating  toxsemia.difficult  nu- 
trition, and  paralysis  of  the  heart  and  respiratory 
muscles — the  patient  has  the  special  risk  of  dying 
asphyxiated  from  obstruction  of  the  air-passages 
by  false-membrane.  This  terrible  danger  is  one  of 
very  common  occurrence.  When  nature  and  art 
have  failed  to  remove  or  effectually  lessen  the 
mechanical  impediment  to  the  admission  of  »>r 
to  the  lungs,  the  physician  has  to  decide  whether 
there  be  any  reason  against  his  giving  the  patient 

*  Sann6:  Traili  de  la  DiphOierie,  Paris,  187"  ;  p-  <19, 
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a  chance  of  life  by  making  an  entrance  for  the 
air  below  the  membranous  obstruction.  If  this 
one  remaining  chance  remain  in  any  degree,  how- 
ever small,  he  is  bound  to  offer  it  to  his  patient. 
Sometimes  no  such  chance  remains.  What  con- 
ditions exclude  the  possibility  of  saving  life  by 
tracheotomy  ?  That  is  the  question.  It  is  not 
whether  the  case  be  a  favourable  one  for  opera- 
tion ;  for  every  diphtheritic  patient  is  an  ex- 
ceedingly bad  subject  for  any  surgical  operation. 
The  simple  question  is  :— Does  tracheotomy  give 
the  smallest  chance  of  life  to  a  patient  who 
without  tracheotomy  must  inevitably  die  from 
asphyxia  ?  The  answer  to  this  question  may,  as 
a  rule,  be  given  in  the  affirmative,  if  the  obstruc- 
tion be  not  below  the  situation  in  which  tracheo- 
tomy is  performed.  If  this  rule  be  followed,  the 
operation  will  often  be  performed  in  very  despe- 
rate circumstances — circumstances  in  which  the 
m-obabilities  of  success  are  very  small  compared 
with  those  of  non-success.  When  the  pseudo- 
membranous affection  extends  to  the  bronchial 
tubes — when  pneumonia  exists — when  the  diph- 
theria is  an  immediate  sequel  of  measles,  scarla- 
tina, or  typhoid  fever — when  the  asthenia  is  ex- 
treme— or  when  the  patient  is  phthisical — the 
probability  of  the  operation  saving  him  is  small ; 
and  yet,  in  most  unfavourable  examples  of  the 
classes  now  mentioned,  success  has  been  obtained. 

John  Eose  Coemack. 

DIPHTHERITIC. — Eelating  to  diphtheri  a. 
The  term  is  applied  to  the  membrane  formed  in 
diphtheria  ;  and  it  is  also  associated  with  certain 
symptoms  occurring  in  the  course  of  the  disease, 
such  as  diphtheritic  paralysis.    See  Croupous. 

DIPLOE,  Diseases  of.  See  Skuix,  Diseases 

of. 

DIPLOPIA  (8mh6os,  double,  and  tinTo/nai, 
I  see). — Double  vision.  See  Strabismus. 

DIPSOMANIA  (5tya,  thirst;  and  imvia, 
madness).  —  Synon.  :  Oinomania  ;  Fr.  Manie 
ebrieuse,  or  erapuleuse ;  Ger.  Trunksucht. 

Definition. — An  irritability  of  the  nervous 
system,  characterised  by  a  craving,  generally 
periodic,  for  alcoholic  and  other  stimulants. 

jEtiology. — This  peculiar  condition  may  be 
brought  on  by  a  course  of  intemperate  drinking  ; 
but  it  is  seldom  the  result  of  that  cause  alone, 
and  it  is  not  infrequent  in  persons  who  have 
never  been  intemperate  previous  to  the  develop- 
ment of  the  morbid  craving.  The  occurrence  of 
this  form  of  insanity,  as  of  other  degenerative 
nervoirs  diseases,  may  generally  be  traced  in  the 
family  history  of  the  patients.  But  sunstroke,  a 
blow  on  the  head,  or  other  direct  injury  to  the 
brain  may  excite  it;  and  it  may  be  symptomatic  of 
epilepsy,  or  of  structural  disease  of  the  brain.  It 
may  be  developed  at  any  period  of  adult  life ; 
but  most  frequently  declares  itself  during  the 
pubescent  and  climacteric  periods. 

Symptoms. — An  instability  of  character  and 
indications  of  peculiar  nervous  irritability  may 
generally  be  recognised  as  having  preceded  the 
distinct  development  of  the  craving.  It  is  also 
usual  to  find  such  porsons  as  are  predisposed  to 
the  disorder  abnormally  sensitive  to  the  influence 


of  stimulants.  Sometimes  very  small  quantities 
of  alcohol  produce  appreciable  intoxication.  The 
duration  of  the  periods  of  craving  is  variable ; 
but  most  commonly  they  last  one  or  two  weeks. 
The  remissions  continue  for  periods  varying  from 
two  to  twelve  months.  During  the  period  of 
craving  the  whole  moral  being  is  enthralled  by 
the  morbid  desire  ;  and  the  regard  for  truth, 
decency,  or  duty  is  generally  altogether  lost. 
Moderate  indulgence  in  a  stimulant  may  bring 
on  the  morbid  craving ;  but  the  desire  is  fre- 
quently developed  without  any  such  introduction. 
Members  of  the  household  in  which  a  patient 
lives  can  indeed  often  recognise  the  indications 
of  a  coming  attack  by  a  restlessness  and  depres- 
sion which  precedes  any  such  indulgence.  During 
the  intervals  the  patient  seems,  except  when 
the  brain  has  been  weakened  by  frequent 
attacks,  to  recover  completely;  and  he  gene- 
rally displays  great  confidence  in  his  ability  to 
resist  the  tendency  in  future.  Eepeated  attacks 
always  produce  a  permanent  degradation,  both 
intellectual  and  moral;  and  if  the  patient  live 
long  enough  he  lapses  into  a  state  of  dementia. 
It  sometimes  happens  that  some  cerebral  lesion, 
of  which  the  dipsomania  had  been  symptomatic, 
manifests  itself  in  paralytic  or  convulsive  symp- 
toms ;  and  the  appearance  of  such  phenomena 
is  often  accompanied  by  a  modification  of  the 
craving. 

Diagnosis. — True  dipsomania  may  easily  be 
and  often  is,  confounded  with  mere  habitual 
drunkenness.  In  dipsomania,  however,  there  is, 
as  a  fundamental  condition,  a  pathological  con- 
dition of  the  brain  which  manifests  itself  irre- 
spective of  external  circumstances  of  temptation. 
In  habitual  drunkenness  the  craving  consists 
mainly  in  a  desire  to  keep  up  a  condition  of 
stimulation  to  which  the  brain  has  become 
accustomed.  The  habit  is  the  result  merely  of 
compliance  with  a  vicious  custom,  and  there  is 
no  such  periodicity  or  independence  of  external 
influences  in  the  symptoms  as  is  found  in  the 
true  disease. 

Treatment.  —  Prolonged  abstinence  from 
stimulants,  and  adherence  to  the  tonic  regimen, 
are  the  only  measures  from  which  any  ameliora- 
tion can  be  hoped  for.  It  is  seldom  possible  to 
restrain  the  gratification  of  the  craving  without 
seclusion  in  an  asylum  or  some  similar  institu- 
tion ;  and  even  when  such  compulsory  restraint 
has  been  successfully  enforced  for  a  considerable 
period,  the  morbid  tendency  is  seldom  eradicated. 
The  present  state  of  British  law  does  not,  how- 
ever, permit  us  to  confine  either  the  dipsomaniac 
or  habitual  drunkard  unless  something  more  mor- 
bid than  an  abuse  of  stimulants  can  be  alleged. 
And  it  is  difficult  to  see  how  a  law  could  be 
enacted  which  would  be  effectual  without  being 
open  to  serious  abuse.  Public  attention  has, 
however,  been  lately  very  earnestly  directed  to 
the  subject,  and  it  may  be  hoped  that  something 
will  be  done  towards  rendering  efficient  treat- 
ment possible.  John  Sibbald. 

DISCRETE  {discerno,  I  separate). —This 
adjective  is  used  in  reference  to  certain  cutaneous 
eruptions  in  which  the  spots  or  pustules  are 
separate  from  each  other;  for  example,  discrete 
small-pox. 
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DISOUTIENTS  (discutio,  I  drive  uway). 

Definition. — Local  applications,  which  are 
supposed  to  remove  the  congestion  and  effusion 
of  inflamed  parts,  and  the  swelling  of  the  skin 
over  them. 

Enumeration. — The  chief  discutient  measures 
or  agents  are  : — Friction  ;  Pressure ;  Mercury 
and  its  preparations;  Iodine  and  its  prepara- 
tions, including  the  Iodides  of  Potassium,  Lead, 
and  Cadmium. 

Uses. — These  remedies  are  generally  applied 
over  enlarged  joints,  enlarged  glands,  or  cystic 
tumours.  The  most  powerful  amongst  them  are 
mercury  and  iodine  and  their  preparations,  either 
alone  or  in  combination.  Their  action  is  aided 
by  heat  and  pressure.  The  effect  of  the  former 
is  seen  in  the  Indian  treatment  of  goitre,  which 
consists  in  rubbing  iodide  of  mercury  ointment 
over  the  tumour,  and  exposing  the  patient  to  the 
full  rays  of  the  sun,  or  to  the  warmth  of  a  large 
fire.  The  beneficial  effects  of  pressure  are  ob- 
served in  the  diminution  which  takes  place  in 
enlarged  and  swollen  joints  under  the  application 
of  mercurial  ointment  or  strapping,  the  friction 
with  the  hand  in  applying  the  ointment,  and  the 
pressure  exerted  by  the  strapping  greatly  in- 
creasing the  efficacy  of  the  mercurial  preparation 
in  removing  swelling.    See  Friction. 

T.  Lauder  Brunton. 

DISEASE  (des,  from,  and  aise,  ease). — Fr. 
Maladie ;  Ger.  Krankheit. 

Definition. — Disease  may  be  defined  as  a 
deviation  from  the  standard  of  health  in  any 
of  the  functions  or  component  materials  of  the 
body.    See  Pathology. 

The  expression  '  a  disease  '  is  frequently  used 
with  reference  to  a  supposed  unit  of  causation. 
Thus,  it  may  be  applied  to  some  simple  phe- 
nomenon, for  example,  neuralgia,  when  that  phe- 
nomenon is  the  sole  effect  of  a  cause  ;  or  it  may 
include  many  concurrent  or  consecutive  resultant 
phenomena,  such  as  those  of  syphilis  or  typhoid 
fever. 

General  Considerations — It  is  well  known 
that  changes  of  function  and  of  structure  are 
brought  about  and  influenced  by  a  great  variety 
of  agencies.  These  agencies,  some  of  which  act 
from  within,  others  from  without,  are  recognised 
as  the  causes  of  disease.  Such  changes,  whether 
they  be  functional,  affecting  more  especially 
the  vital  properties  of  the  body,  or  structural, 
affecting  its  physical  properties,  constitute  what 
is  familiarly  known  as  Disease,  which  is  hence 
called  respectively  functional  ov  structural.  These 
changes  are  merely  the  evidence  of  an  altered 
or  perverted  action,  which  is  then  in  operation 
or  has  already  occurred,  the  nature  of  which  is 
considered  under  the  head  of  pathology.  When 
these  deviations  from  health  can  be  recognised 
during  life  they  are  described  as  the  symptoms 
or  signs  of  disease.  For  example,  when  a  person, 
after  exposure,  it  may  be  to  wet  or  to  cold,  or 
both,  is  found  to  have  an  increased  temperature, 
with  a  quick  pulse  and  perverted  secretions,  and 
to  complain  of  thirst,  and  pain  at  the  joints  with 
effusion  in  and  around  them,  we  say  that  such 
person  is  labouring  under  disease,  and  we  call  it 
'rheumatism,'  because  that  name  has  been  as- 
signed to  n  oomplexus  of  deviations  from  health, 


such  as  those  then  presented  by  this  individual. 
When  typhoid  poison  has  been  introduced  into 
the  body,  it  leads  in  like  manner  to  a  number  of 
functional  und  structural  changes,  which,  taken 
together,  constitute  what  we  call  '  typhoid  fever.' 
Or  again,  under  certain  circumstances  there  ap- 
pears to  be  generated  in  the  system,  whether  a» 
the  result  of  a  tendency  acquired  before  birth  or 
by  habits  of  life,  an  agency  which,  acting  morbi- 
fically.  produces  a  series  of  phenomena  which  we 
call  '  gout.'  These  several  forms  of  disease  may 
be  classified  in  groups,  arranged  in  accordance 
with  the  causes  which  give  rise  to  them,  their 
nature,  their  seat,  their  duration,  &c.  Rules  are 
laid  down  for  the  modes  of  distinguishing  or 
diagnosticating  one  disease  from  another ;  for 
prognosticating,  as  far  as  may  be,  their  result; 
and  for  their  prevention  and  treatment. 

Thus  it  comes  that  the  discussion  or  description 
of  any  particular  disease  consists  of  an  account  of 
the  causes  that  give  rise  to  it,  or  its  ^Etiol  i gt  ; 
the  changes  of  structure  or  of  function  which 
constitute  it,  that  is,  its  Anatomical  Characters 
and  Pathology  ,  the  phenomena  attending  these 
changes,  otherwise,  the  Symptoms  and  Signs  of 
the  disease ;  the  facts  that  serve  to  distinguish 
this  particular  disease  from  other  diseases,  that 
is,  its  Diagnosis  ;  the  means  of  forecasting  its 
progress  and  termination,  which  constitute  its 
Prognosis  ;  and  finally  the  measures  by  which 
it  may  be  prevented,  relieved  or  removed,  that 
is,  its  Treatment.  Throughout  this  work  the 
various  diseases  are,  as  far  as  may  be  practicable, 
discussed  upon  this  uniform  plan. 

As  thus  understood — and  it  is  well  to  re- 
member it — Disease  is  an  abstraction  or  relation, 
and  not  an  entity  having  a  special  and  inde- 
pendent existence.  Physiology  has  in  recent 
days  diffused  a  clear  and  penetrating  light  over 
many  of  the  processes  of  life  in  health,  which 
were  previously  dark  and  obscure.  Pathology, 
which  is  physiology  applied  to  the  study  of  un- 
healthy function  and  structure,  anxiously  follows 
the  footsteps  of  the  sister  science.  We  are  there- 
fore not  hoping  and  believing  too  much  when  we 
express  our  conviction,  that  the  time  is  not  re- 
mote when  we  shall  be  able  to  trace  those  early 
and  minute  changes  which  constitute  disease,  and 
the  causes  which  give  them  origin,  and  that  we 
shall  thus  be  enabled  to  define  in  a  more  philo- 
sophic and  practical  form  what  disease  really  is. 
In  the  meantime  we  must  be  content  to  work 
upon  the  phenomena  before  us,  to  investigate 
so  far  as  we  can  the  causes  of  disease,  how  to 
recognise  its  presence  and  its  nature,  how  to 
estimate  its  progress  and  its  duration,  and  finally 
how  to  prevent  its  occurrence  or  to  cure  it  when 
it  has  occurred.  These  varied  and  important 
points  will  be  found  discussed  as  above  stated 
under  suitable  headings,  in  the  articles  imme- 
diately following,  and  in  other  parts  of  this  work. 

B.  Quain,  M.D. 

DISEASE,  Causes  of.  —  Definition.  — 
Whatever  is  capable  of  damaging  the  structure 
of  any  organ  or  tissue  of  the  body,  or  interfering 
with  its  function,  may  be  a  cause  of  disease. 
This  definition  implies  that  such  causes  are 
numerous,  and  that  of  many  science  is  yet 
ignorant.     To  give  a  succinct  account  of  them 
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is  therefore  difficult,  nor  is  this  difficulty  dimi- 
nished by  the  fact  that,  in  most  diseases,  we  can 
trace  a  succession  or  combination  of  causes. 

General  Classification.  —  The  causes  of 
disease  have  been  divided  into  (1)  Predisposing 
or  Remote,  (2)  Exciting  or  Proximate,  and  (3) 
Determining.  Illustrations  will  explain  what  is 
meant  by  these  terms  : — Two  individuals  are  ex- 
posed to  the  contagion  of  typhus  in  equal  degree ; 
one,  wearied  by  bodily  and  mental  labour, 
'catches'  the  disease — that  is  to  say,  his  con- 
dition has  predisposed  him  to  the  exciting  cause 
of  the  malady;  the  other,  in  vigorous  health, 
escapes  the  contagion  —  the  exciting  cause  of 
disease.  Predisposition  in  fact  prepares  persons 
by  rendering  them  more  susceptible  to  the  in- 
fluence of  exciting  causes  of  disease.  Many  per- 
sons are  predisposed  to  emphysema  because  of 
hereditary  taint ;  in  them  the  air  they  breathe 
is  day  by  day  an  exciting  cause  of  this  disease ; 
they  contract  a  bronchitis  which,  by  its  attendant 
cough,  determines  the  malady.  Such  illustrations 
might  be  extended  to  a  multitude  of  diseases, 
and  justify  the  division  of  causes  which  the  older 
physicians  made.  Predisposition  may  be  in- 
herited ;  or  it  may  be  acquired,  and  be  due  to 
various  accidental  causes.  In  most  cases  there 
is  a  combination  of  predisposing  causes  ;  in  a 
man,  for  example,  lowered  by  fatigue,  want  of 
food,  and  exposure,  debauch  will  readily  excite 
an  attack  of  bronchitis  or  pneumonia.  Prac- 
tically, it  is  often  difficult  to  say  how  much  is 
due  to  predisposition,  but,  though  many  factors 
unite  in  the  predisposition  to  disease,  it  is  pos- 
sible in  most  cases  to  estimate  the  part  played  by 
each.    See  Pbedisposition  to  Disease. 

Moreover  it  is  not  always  easy  to  distinguish 
predisposing  from  exciting  causes.  Predispo- 
sition carried  to  excess  becomes  an  exciting 
cause  of  disease,  and  in  many  cases  there  is  a 
combination  of  both.  There  are  certain  distinct 
exciting  causes — for  example,  heat,  cold,  or  in- 
juries of  various  kinds,  but  most  of  these  can 
claim  a  predisposing  power.  The  contagia  of 
the  acute  specific  diseases  and  parasites  are  good 
examples  of  direct  exciting  causes. 

In  proceeding  to  discuss  the  subject  of  Etio- 
logy, no  attempt  will  be  made  to  separate  de- 
finitely predisposing  from  exciting  causes  of 
disease.  The  writer  will  endeavour  rather  to 
indicate  as  far  as  possible  under  the  head  of  each 
factor  of  causation  the  direction  in  which  it 
especially  acts. 

1 .  Age.  — This  has  a  most  important  influence 
as  a  predisposing  cause  of  disease.  In  Wagner's 
Manual  of  General  Pathology  the  periods  of  age 
are  thus  subdivided  : — 

(1)  Nursing  age  (infancy) — from  birth  to  7th - 

10th  month. 

(2)  Childhood— from  1st  to  2nd  dentition. 

(3)  Boyhood — from  2nd  dentition  to  puborty. 

(4)  Adolescence — from  puberty  to  20th-25th  year. 
(6)  Early  manhood — from  25th  to  45th  year. 

(6)  Later  manhood— from  46th  to  60th  year. 

(7)  Old  age — from  60th  onwards. 

This  division  is  excellent,  but  in  no  definition 
i»  there  more  need  to  look  out  for  exceptions 
than  in  that  of  age.  The  term  age  is  strictly 
comparative ;  some  individuals  are  old  at  forty, 
othors  young  at  sixty.    Persons  fail  with  regard 


to  particular  organs  while  young  in  years  ;  and, 
on  the  other  hand,  others  acquire  an  increased 
power  in  the  same  as  years  advance,  of  which 
the  brain  affords  an  apt  illustration.  The  minor 
organs  of  the  body  betray  the  like  peculiari- 
ties, and  in  the  early  decay  of  the  teeth,  the 
changes  in  the  hair  and  the  skin,  we  meet  with 
indications  of  old  age,  though  the  individuals 
are  young  in  years.  But,  generally,  the  pre- 
dispositions of  the  young  and  old  are  striking 
by  their  contrast.  The  young  are  exempt  from 
fatty  degenerations,  which  are  so  common 
amongst  those  of  advanced  life,  and,  in  conse- 
quence, many  diseases  amongst  them  are,  ceteris 
paribus,  less  deadly  ;  and  not  only  does  age,  by 
reason  of  the  changes  which  naturally  occur 
as  life  goes  on,  predispose  to  disease,  but  all 
outward  conditions  become  changed.  Children — 
speaking  generally — are  apt  to  suffer  from  acute 
catarrhal  affections  of  the  mucous  tracts,  glan- 
dular diseases,  skin-diseases,  tuberculosis  of 
acute  type,  scrofulosis,  and  a  variety  of  com- 
plaints traceable  to  improper  feeding,  bad  ven- 
tilation, overcrowding,  and  to  hereditary  taint. 
From  acute  tuberculosis  the  aged  are  almost  en- 
tirely exempt,  and  they  do  not  suffer  from  here- 
ditary taint  nearly  so  frequently  as  the  young. 
The  very  young  and  the  very  old  are  equally  sub- 
ject to  bronchial  catarrh,  and  the  mortality  from 
this  disease  at  each  extreme  of  life  is  exceed- 
ingly great.  But  in  the  young  the  predisposi- 
tion to  this  affection  is  almost  invariably  asso- 
ciated with  a  predisposition  to  catarrh  of  the 
intestinal  tract,  and  to  diseases  which  indicate 
a  general  constitutional  depression  ;  while  in  the 
old  bronchial  catarrh  is  predisposed  to  by  a 
degenerative  change  in  the  lungs  themselves,  or 
in  the  air-passages.  In  childhood  there  is  an 
active  stage  of  growth  and  development,  and 
when  one  important  organ  is  affected  the  others 
suffer  with  extreme  rapidity  ;  the  excito-motory 
system  is  greatly  developed,  and  hence  arises  a 
predisposition  to  spasmodic  diseases — for  ex- 
ample, to  laryngismus  stridulus,  and  to  general 
or  partial  convulsions  during  the  excitement  of 
dentition.  In  the  old  the  tendency  to  spasm 
decreases,  and  convulsions  become  much  less 
marked.  Some  of  the  exanthemata,  especially 
measles,  scarlatina,  and  pertussis,  are  more  com- 
mon amongst  children  than  adults,  which  is 
partly  explained  by  the  fact  that  the  latter  class 
have  passed  through  the  ordeal  of  those  diseases, 
and  are  thus  proof  against  them.  Rickets  also 
is  essentially  a  disease  of  infancy  and  early 
childhood. 

The  onset  of  puberty  is  a  constant  source 
of  predisposition  to  disease,  for  with  it  comes  a 
complete  transformation  in  the  mental  and  physical 
characters,  so  that  the  individual,  if  not  very  care- 
fully watched,  deviates  from  wen  the  most  perfect 
health  into  a  permaueut  tendency  to  disease.  The 
system  at  this  period — especially  in  the  case  of 
femalos — is  frequently  unable  to  bear  anything 
which  interrupts  or  interferes  with  its  activity. 
The  generative  organs  undergo  great  changos, 
and  with  them  the  whole  moral  and  physical 
nature  is  altored.  At  this  period  of  life  there  is 
a  prodisposition  to  both  bodily  and  mental  dis- 
eases. In  fact,  perversions  of  any  organ  or  faculty 
may  bo  started,  and,  once  started,  they  are  apt  to 
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continue  ;  bo  that  there  is  established,  literally 
speaking,  a  permanont  prodisposition  to  disease, 
and  this  predisposition  swells  very  largely  the 
list  of  affoci  inns  which  are  dealt  with  under  the 
generic  term  Hysteria.  Lung-affoctions— except- 
ing pure  bronchitis — are  more  common  at  and 
shortly  after  the  time  of  puberty  than  in  previous 
years  ;  but,  excopting  in  the  instance  of  phthisis, 
hereditary  taint  is  less  manifested  than  during 
childhood.  Even  hereditary  epilepsy  is,  if  post- 
poned beyond  early  years,  likely  to  be  postponed 
to  the  period  of  adult  life. 

As  has  been  said,  the  degenerations  of  organs 
and  tissues  begin  to  show  with  much  uncertainty, 
but  after  tho  fortieth  year  of  life  we  almost  in- 
variably meet  with  one  or  other  of  them.  Their 
degree  and  their  consequences  vary  with  the  sur- 
roundings of  the  individual — with  his  habits,  tem- 
perament, occupation,  and  like  influences.  Diseases 
of  the  large  vessels  are  especially  common  at  this 
epoch,  such  as  aneurisms  of  the  aorta  and  of  the 
large  arterial  trunks  in  the  extremities.  Hence- 
forward all  the  diseases  peculiar  to  advancing  age 
become  common.  The  results  of  previous  disease 
are  now  declared  by  a  decided  predisposition  to 
exciting  causes  which  have  been  hitherto  with- 
stood. Old  age  is  a  relative  term.  A  man 
is  old  and  predisposed  to  trifling  excitants 
because  his  lungs  have  lost  their  elasticity,  or 
his  brain  its  regularity  of  circulation,  or  his 
heart  its  vigour — in  each  of  these  cases, 
as  in  a  host  of  others,  the  predisposition  is 
strictly  one  of  degeneration.  Again,  inherited 
diseases  do  not  declare  themselves  in  some 
cases  till  the  later  years  of  life,  and  of  this  car- 
cinoma is  a  striking  example.  The  old  are  pre- 
disposed to  lowering  diseases — low  pneumonia  or 
bronchitis ;  and  to  a  variety  of  nervous  affections 
which  the  vigorous  can  resist.  In  them  the 
failing  heart-power  tells  a  tale  ;  they  are  the 
subjects  of  general  vascular  dilatation  ;  and,  in 
short,  they  succumb  to  insignificant  exciting 
causes,  because  of  the  general  or  partial  decay  of 
the  tissues  and  textures  of  the  body. 

2.  Heredity  is  a  prolific  source  of  predis- 
position. There  is  amongst  men  not  only 
an  inheritance  of  such  prominent  diseases  as 
phthisis,  but  of  peculiarities  in  the  manner 
they  meet  and  pass  through  minor  ailments. 
Thus,  in  families  with  a  'nervous  history,'  we 
meet  with  predisposition  to  headaches  of  ner- 
vous type,  irregularities  of  digestion  in  the 
form  of  diarrhoea  and  vomiting,  and  a  multi- 
tude of  conditions  which  have  of  late  been 
ascribed  to  vaso-motor  disturbances.  The 
members  of  some  families  live  long  in  spite  of 
exposure  to  almost  every  exciting  source  of 
mischief,  and  contrast  most  favourably  with 
others  who,  as  far  as  one  can  dotormine,  have 
all  things  in  their  favour.  There  is  no  doubt  that 
the  effects  of  syphilis,  malformations,  gout,  the 
hemorrhagic  diathesis,  and  tuberculosis  are 
handed  down  from  generation  to  generation.  Of 
many  minor  complaints  there  is  loss  certainty; 
but  it  is  exceedingly  probable  that  persons  are 
predisposed  to  bronchitis  and  other  catarrhs  by 
inheritance.  It  is  acknowledged  that  epilepsy 
descends  from  parent  to  child,  and  that,  in  fact, 
individuals,  because  of  heredity,  are  often  the 
subjects  of  nervous  diseases  excited  by  causes 


which  those  free  from  taint  are  enabled  to  throw 
off  readily.  The  various  forms  of  insanity  are 
striking  examples.  It  is  supposed  that  the  in- 
heritance lies  in  tho  tissues  themselves— that 
there  is  a  something  in  the  tissue-elements  which 
predisposes  to  certain  diseases  in  certain  families. 
It  has  been  asserted  that  there  is  even  a  predis- 
position by  inheritance  to  the  acute  specific 
diseases — such  as  typhoid  fever  and  diphtheria, 
and  some  remarkable  occurrences  in  this  country 
strongly  bear  out  this  view. 

3.  Intermarriage.— Intermarriage  certainly 
predisposes  to  disease,  but  it  is  not  easy  to  deter- 
mine how  far  its  predisposing  powers  extend. 
Breeders  of  first-class  animals  practise  inter- 
marriage, and  thereby  develop  speed,  quality, 
and  endurance  in  the  offspring.  It  is  beyond 
question  that  thi6  practice  of  breeders  of  race- 
horses is  eminently  successful  for  the  time,  but 
it  by  no  means  follows  that  the  permanent  result* 
are  good.  We  are  bound  to  look  not  only  to 
the  immediate,  but  to  the  ultimate  results  of 
intermarriage — in  short,  to  decide  whether  in- 
termarriages predispose  to  disease,  to  the  injury 
of  the  community.  But  no  rule,  free  from  ex- 
ception, can  be  laid  down  on  this  subject,  for 
boyond  all  doubt  many  intermarriages  have  led 
to  both  physical,  moral,  and  mental  advantages. 
There  is  no  doubt  that  malformations  are  handed 
down,  and  that  where  these  are  marked  in 
families  it  is  injudicious  for  persons  to  inter- 
marry. Where  also,  for  example,  serious  diseases, 
such  as  phthisis,  have  been  met  with  on  both 
sides,  it  is  most  advisable  that  intermarriage 
should  not  take  place. 

4.  Sex. — There  are  great  differences  in  the 
organs  and  functions  of  the  sexes,  and  in  conse- 
quence a  great  contrast  in  their  predisposition  to 
disease.  The  female  is  more  delicately  constructed 
than  the  male,  and  those  organs  which  the  two 
sexes  possess  in  common  differ  in  weight  and  in 
'fineness;'  and  a  general  consideration  at  once 
indicates  that  the  female  is  less  fitted  than  the 
male  to  resist  many  exciting  causes  of  disease. 
This  is  particularly  evident  at  climacteric  periods 
of  life ;  with  the  onset  of  puberty  girls  suffer 
far  more  than  males,  and  especially  from  a 
variety  of  reflex  spasmodic  disorders,  which 
require  but  little  provocation  for  their  develop- 
ment. All  the  phenomena  classed  under  the 
head  of  hysteria  often  occur  at  this  period.  At 
the  same  time,  and  shortly  afterwards,  there  is  a 
tendency  to  ulcer  of  the  stomach,  to  persi-tent 
constipation,  to  peculiar  attacks  of  neuralgia— 
especially  of  the  intercostal  nerves,  and  to  acute 
rheumatism,  lapsing  into  the  subacute  or  chronic 
kind.  Anaemia  and  chlorosis  are  also  common 
at  the  period  of  puberty,  and  if  then  neglected 
they  are  apt  to  persist,  and  predispose  the  indi- 
vidual still  more  to  disease. 

Even  so  earlj'  as  the  period  of  puberty  the 
external  circumstances  of  the  sexes  differ,  and 
on  this  depends,  in  a  certain  measure,  the 
difference  in  their  predisposition.  Education, 
domestic  habits  and  customs,  and,  above  all, 
occupation,  play  an  important  part.  But,  under- 
lying these  outside  influences,  there  is  inherent 
in  the  sexes  a  difference  in  predisposition ;  for 
when  they  are  exposed,  as  often  happens,  to  the 
same  surroundings,  they  suffer  from  widely  sepa- 
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raced  diseases.  Males  are  more  subject  to  epi- 
lepsy, tetanus,  gout,  diabetes,  locomotor  ataxy, 
vesical  diseases,  and  acute  lung-affections,  than 
females.  The  list  shows  that  occupations  which 
involve  hard  mental  and  bodily  work  and  con- 
stant exposure  explain  some  of  the  varieties 
in  predisposition.  It  is  probable  that  females 
are  more  frequently  ailing  than  males,  but  very 
often  their  illnesses  are  associated  with  the 
menstrual  functions,  and  are  trifling  in  degree, 
and,  though  more  males  are  born  than  females, 
towards  the  later  years  of  life  the  average  of  the 
sexes  becomes  more  equally  balanced,  because 
the  mortality  of  males  is  greater  than  that  of 
females.  It  is  sufficient  to  allude  to  the  fact 
that  pregnancy  and  lying-in  predispose  females 
to  diseases  from  which  males  are  entirely  exempt ; 
and  that  there  is  a  considerable  difference  in  the 
sexes  as  regards  venereal  affections,  both  as  to 
predisposition  and  the  effects  of  that  predisposi- 
tion. 

5.  Temperament  is  important  as  predispos- 
ing to  disease.  Persons  of  sanguine  tempera- 
ment are  disposed  to  congestions  of  organs,  and 
haemorrhages,  on  comparatively  small  provocation. 
Phlegmatic  individuals  are  the  subjects  of  those 
diseases  ■which  are  readily  excited  by  want  of 
mental  and  bodily  energy  and  aetivity.  A  third 
set  belong  to  the  nervous  temperament ;  they  are 
easily  excited  and  easily  depressed,  so  that  excit- 
ants cause  either  a  form  of  hysteria  or  hypochon- 
driasis, for  example.  The  predisposition  amongst 
this  class  is  constantly  met  with  in  diseases  of 
an  acute  character.  Nervous  persons  suffer 
quickly  from  delirium  and  other  brain-symptoms, 
which  aggravate  and  render  dangerous  an  other- 
wise hopeful  malady.  In  the  acute  specific 
diseases  this  is  particularly  manifested  ;  nervous 
people  are  undoubtedly  predisposed  to  them,  and 
when  once  attacked  are  predisposed  to  dangerous 
complications.  Practically  we  meet  with  'mixed' 
temperaments,  though  one  perhaps  especially 
prevails.    See  Temperament. 

6.  Climate  and  Locality.  —  These  differ 
widely  in  their  predisposition  to  disease.  Persons 
who  have  been  accustomed  to  a  particular  cli- 
mate frequently  suffer  when  transferred  to  one 
differing  from  it;  and  on  the  other  hand  the 
sick  often  benefit  by  change.  Particular  diseases 
flourish  in  particular  climates,  and  particular 
organs  suffer.  In  the  tropics  various  endemic 
fevers  prevail  which  are  unknown  in  this  country, 
for  they  cease  to  exist  when  the  temperature 
sinks  below  a  certain  level  (about  60°  Fahr.). 
Frost  very  often  cuts  short  epidemics  in  our  own 
country  in  like  manner.  Particular  organs  are 
predisposed  to  disease  by  climate — the  liver  in 
the  East  Indies,  tho  lungs  and  the  kidneys  in 
regions  where  the  temperature  is  capricious. 
Climates  differ  as  regards  air — whether  moist 
or  dry,  hot  or  cold ;  but  besides  these  things 
the  topography  must  be  considered,  and  the 
elevation  of  districts.  Plains,  mountains,  and* 
▼alleys  have  various  predisposing  influences,  and 
while  much  of  such  influence  dopends  on  the 
configuration  of  the  country,  no  little  is  due  to 
the  naturo  of  the  soil.  No  better  proof  of  the  latter 
fact  can  be  given  than  that  yielded  by  the  observa- 
tions of  Dr.  Buchanan,  who  has  shown  that  whore 
a  proper  system  of  drainage  of  soil- water  is  carried 


out,  the  tendency  to  pulmonary  diseases  is  very 
greatly  diminished.  Clay  soils  are  cold  and  damp 
and  favour  diseases  aroused  by  these  combined 
agencies ;  sandy  and  gravelly  soils  readily  drain 
themselves,  are  warm  and  dry,  and  thus  far  tend 
to  protect  those  who  live  on  them  against  disease. 
Climates  are  also  modified  by  trees,  rocks,  rivers, 
lakes,  &c.  Detritus  carried  down  by  streams  and 
deposited  along  their  banks  or  at  their  estuaries, 
has,  like  ground  vegetation  and  its  decay,  an  un- 
doubted predisposing  influence.  Particular  dis- 
tricts also  predispose  to  certain  diseases.  Cretinism 
is  most  common  in  close  valleys  ;  urinary  calculus 
is  endemic  in  many  districts  of  Great  Britain 
and  elsewhere.  In  some  circumscribed  areas 
in  Scotland,  in  Norfolk,  and  other  districts, 
individuals  are  especially  liable  to  stone.  The 
influences  of  climate  are  well  shown  by  the 
electric  conditions  of  the  atmosphere;  some 
persons  are  so  predisposed  that  they  can 
foretell  a  thunderstorm  by  the  change  in  them- 
selves. Fogs  in  large  cities  depress  most  people  ; 
and  it  is  not  too  much  to  say  that  many  diseases 
may  be  traced  to  a  predisposition  which  'bad 
weather '  has  started.  Alcoholism  has  been  pro- 
voked in  this  way.  It  is  clear,  therefore,  that 
under  the  head  of  climate  there  are  many  combin- 
ing influences,  which  affect  the  moral,  mental,  and 
bodily  nature  of  individuals,  and  through  one  or 
all  may  predispose  to  disease.  In  this  country, 
and  probably  elsewhere,  those  who  dwell  on 
mountains  are  less  liable  to  disease  than  the 
dwellers  on  plains ;  marshy  plains  especially 
predispose.  It  should  be  remembered,  however, 
that  it  is  not  climate  alone  which  varies  the  pre- 
disposition amongst  persons  residing  in  different 
regions,  for  their  habits,  diet,  &c,  differ  far 
more  than  the  climate  in  which  they  dwell, 
and  predisposition  to  disease  should  never  be 
ascribed  solely  to  climatic  conditions  unless 
accidental  influences  have  been  investigated  and 
eliminated.1    See  Cltmate. 

7.  Town  and  Country. — The  influences  of 
town  and  country,  as  predisposing  to  disease,  re- 
quire a  separate  consideration.  "With  them  may 
be  considered  dwellings,  and  a  variety  of  minor 
sources  of  predisposition.  The  mortality  of  coun- 
try districts  is  less  than  that  of  towns,  but  towns 
differ  in  this  respect  amongst  themselves.  The 
health  of  the  largest  city  in  Great  Britain,  for  ex- 
ample, compares  favourably  with  any  of  the  large 
manufacturing  towns  and  with  many  rural  com- 
munities. It  is  easy  to  understand  that  differences 
must  depend  on  the  occupation,  food,  and  habits 
of  the  people,  and  on  their  external  surroundings 
— air,  light,  drainage,  and  like  conditions.  In 
large  towns  occupations  are  more  lowering  than 
in  country  districts  ;  while  the  physical  and  men- 
tal strain  is  greater,  and  has  fewer  interruptions. 
Late  hours,  intemperance,  and  prostitution  prevail 
in  towns  ;  but  it  is  by  no  means  certain  that,  in 
proportion  to  the  population,  these  ills  are  less 
frequent  in  the  more  remote  districts.  In 
towns  overcrowding  checks  ventilation,  makes 

1  Imperfect  drainage  loads  to  what  are  popularly  known 
as  *  damp  walla  '  in  dwellings,  and  thus  predisposes  to 
pulmonary  diseases  by  interfering  with  ventilation— in 
fact,  by  preventing  tho  admlsBion.of  pure  air  into  such 
dwellings.  This  truth  bears  out  tho  teachings  we  havo 
derived  from  Dr.  Buchanan's  investigations  at  lily  and 
elsewhere. 
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drainage  difficult,  so  that  subsoils  become  satu- 
rated, clouds  the  atmosphere  with  smoke  and 
dust,  intermingles  the  sexes  (amongst  the  lower 
clusses)  so  that  succeeding  generations  are  stunted 
in  their  development,  and  in  a  variety  of  other 
ways  predisposes  to  disease.  But  in  some  towns 
these  evils  have  been  obviated  by  sanitary 
measures,  and  as  a  consequence  towns  often  pre- 
dispose less  than  country  districts  to  diseases  due 
to  defective  drainage  and  overcrowding.  Some 
startling  illustrations  of  this  fact  have  occurred 
since  sanitary  science  has  been  acknowledged  to  be 
of  national  importance.  In  villages,  for  instance, 
reputedly  '  model,'  epidemics  of  disease  associated 
with  defective  drainage  and  evil  domestic  arrange- 
ments have  decimated  the  inhabitants,  and  the 
virulence  of  these  epidemics  has  been  greater 
than  that  of  those  met  with  in  large  towns.  The 
latter  are  now-a-days  for  the  most  part  better 
drained  than  country  districts;  thus  milk-epi- 
demics of  typhoid  fever  have  been  imported  into 
large  cities  from  isolated  farms  where  the  drain- 
age alone  seemed  to  be  at  fault.  Amongst  children, 
rickets,  scrofula,  and  tuberculosis  are  far  more 
prevalent  in  town  than  country.  The  mortality 
amongst  young  ohildren  is  far  greater  in  towns 
than  country  districts.  Adulterations  are  an 
evil  in  large  communities,  affecting  people  of 
all  ages.  From  many  of  these  country  districts 
are  free,  and  especially  is  this  true  as  regards 
milk.  So  while  dwellers  in  the  country  may  have 
bad  drainage  and  bad  houses,  they  have  pure  air 
as  a  rule,  every  opportunity  of  breathing  it  out 
of  doors,  and  unadulterated  milk.  Even  the 
alcoholised  drinks  in  many  country  districts  are 
home-made  and  harmless  when  compared  with 
the  adulterated  raw  spirits  taken  by  the  lower 
classes  of  large  towns. 

8.  Hygienic  Conditions. — One  of  the  most 
common  causes  of  disease  coming  under  this 
head  is  want  of  cleanliness.  To  this  is  due  a 
variety  of  skin-diseases,  such  as  eczema  of  the 
scalp  in  children,  diseases  caused  by  pediculi, 
&c.  It  interferes  with  the  functions  of  the 
skin  generally,  and  by  it  even  a  common 
cold  is  modified.  Clothing  is  a  part  of  this 
subject.  Insufficient  clothing  is  a  most  im- 
portant source  of  predisposition,  amongst  the 
rich  as  well  as  amongst  the  poor ;  for,  though 
the  climate  of  this  country  is  so  variable,  cor- 
responding adaptations  of  dress  are  for  the  most 
part  neglected.  Flannels  worn  day  and  night  also 
predispose  to  disease.  Clothing  is  used  to  pre- 
vent the  loss  of  heat,  which  occurs  in  three  ways 
— by  radiation,  conduction,  and  evaporation,  and 
a  careful  adaptation  enables  us  to  modify  these 
sources  of  loss  in  such  a  way  as  to  obviate  a  pre- 
disposition to  disease.  There  is  probably  more 
care  taken  in  tropical  climates  to  regulate  the 
heat  of  the  surfaco  than  in  the  temperate  zones.  A 
very  common  cause  of  predisposition  to  disease  is 
neglect  of  proper  bedding.  Deficient  ventilation 
and  overcrowding  are  prolific  sources  of  mischief. 
Overcrowding  without  ventilation  is  one  of  the 
greatest  evils  of  our  chief  cities  and  towns ;  and  not 
only  is  it  in  their  homes  and  workshops  that  popu- 
lations are  overcrowded,  but  in  their  places  of 
recreation,  such  as  theatres,  and  in  their  places 
of  religious  worship.  Briefly  it  may  be  said 
that  overcrowding  predisposes  to  moral,  mental, 


and  physical  deterioration  ;  to  epidemic  diseases, 
and  especially  to  typhus  fever ;  to  pulmonary 
affections  ;  and  to  a  variety  of  nervous  diseases. 
By  lowering  the  morale  of  populations  it  increases 
all  other  predispositions,  and,  in  fact,  passes  into 
an  active  exciting  cause  of  disease. 

9.  Occupation. — This  is  a  common  cause  of 
disease,  and  is  often  associated  with  want  of 
proper  hygienic  conditions.  The  overcrowded 
in  work-rooms  breathe  an  impure  air,  an  air 
loaded  with  carbonic  acid,  irritant  particles,  and 
various  exhalations,  and  thus  are  liable  to  disease. 
Miners  breathe  an  air  laden  with  carbon  ;  knife- 
grinders  inhale  fine  particles  of  metals ;  marble- 
polishers  and  masons  are  in  the  6ame  plight; 
in  all  three  cases  occupation,  combined  with 
neglect  of  hygienic  precautions,  leads  to  pulmo- 
nary diseases.  Occupation  is  in  many  cases  a 
direct  exciting  cause  of  disease ;  for  example, 
workers  in  arsenic,  antimony,  copper,  lead,  the 
mineral  acids,  &c,  suffer  from  the  poisonous 
effects  of  these  substances.  Bat  oftentimes  they 
escape  the  direct  influences,  yet  are  subjeet  to  a 
predisposition  to  various  diseases,  as  a  conse- 
quence of  their  occupation.  Various  other  occu- 
pations, such  as  those  of  tailors,  shoemakers, 
milliners,  and  brain-workers,  predispose  to 
disease  in  different  ways. 

Too  much  work  and  too  little  work  (mental  or 
bodily)  predispose  distinctly  to  disease.  Con- 
tinued overwork  reduces  the  system  generally, 
and  special  organs  in  particular,  according  to 
its  nature.  A  coachman,  who  uses  for  many 
hours  his  pectoral  muscles  in  driving,  suffers 
chiefly  in  them  when  he  has  an  attack  of  mus- 
cular rheumatism.  So  also  those  who  use  the 
brain  too  much  in  intellectual  work  are  pre- 
disposed to  functional,  and  even  to  organic 
derangements  of  the  nervous  centres.  Physical 
overwork  is  often  conjoined  with  exposure  and 
improper  or  irregular  food-supply,  and  the  com- 
bination has  a  marked  effect.  It  has  so  predis- 
posed armies  t  o  disease  that  their  ranks  have  been 
decimated  by  fevers,  pneumonia,  and  bronchitis, 
far  more  than  by  the  cannon  or  by  the  sword. 
Not  a  few  medical  men  have  been  affected  by 
the  contagia  of  the  acute  specific  diseases,  be- 
cause when  exposed  to  them  they  were  worn  out 
by  bodily  and  mental  exertion,  and  by  pro- 
tracted fasting.  Over-work  reduces  the  ner- 
vous power,  and  thereby  strikes  at  the  very 
root  of  the  healthy  status.  On  the  other  hand 
a  sluggish  use  of  the  mind  and  body  are  favour- 
able to  disease,  and  some  persons  are  so  con- 
stituted that  they  cease  to  be  safe  when  their 
minds  have  lost  the  opportunity  of  active  exer 
cise ;  and  the  very  fact  that  they  substitute  an 
abnormal  intellectual  employment  is  proof  of 
this  truth.  And  what  is  true  of  the  mind  is 
true  of  the  body.  A  sudden  change  from  active 
bodily  exercise  to  bodily  laziness  predisposes 
largely  to  disease. 

10.  Air.  —  The  question  of  air  has  already 
beenalluded  to,  in  considering  climate,  occupation, 
town  and  country,  overcrowding,  &c,  and  it  is 
scarcely  necessary  to  dwell  much  more  on  its 
setiological  effects.  Air  influences  the  predisposi- 
tion to  disease  according  to  its  degree  of  rarefac- 
tion, moisture  or  dryness,  warmth  or  coldness, 
and  the  impurities,  mechanical  or  chemical,  which 
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may  adulterate  it.  In  the  article  Climate  many 
of  these  atmospheric  conditions  are  folly  dwelt 
upon,  and  their  tendencies  explained.  Impurities 
in  the  air  are  exceedingly  prevalent ;  and 
mechanical  substances  suspended  in  it  can 
excite  irritable  conditions  of  the  air-passages 
■which  may  pass  on  to  inflammation,  and  even 
destruction,  of  the  lungs.  Throat  and  laryn- 
geal affections  are  a  common  consequence  of 
these  impurities.  All  these  chiefly  occur  amongst 
certain  classes  whose  occupation  loads  the  air 
with  fine  particles  as  already  described.  There 
is  scarcely  a  mineral  used_  in  the  arts  which 
cannot,  by  inhalation,  exsite  or  predispose  to 
disease.  The  air  may  also  be  rendered  impure 
by  chemical  agencies,  and  the  moment  the 
normal  proportion  of  its  elements  is  disturbed 
it  becomes  a  source  of  disease.  Excess  of  car- 
bonic acid  is  especially  an  element  of  mischief 
— causing  headache,  dyspepsia,  and  nervous 
depression.  The  presence  of  ammonia  and 
of  sulphuretted  hydrogen  is  attended  by  like 
results.  The  human  economy  is,  however, 
so  framed  that  its  organs  can  often  very 
rapidly  throw  off  the  evil  effects  of  these 
gases  when  breathed  in  overcrowded  rooms,  &c, 
so  that  no  permanent  mischief  is  established. 
Poisoned  air  plays  a  part  in  the  production  of 
scrofula,  anaemia,  and  lowered  conditions  gener- 
ally ;  but  it  is  an  incomplete  comprehension  of 
the  causes  of  these  conditions  to  set  down  all  to 
this  one.  The  air,  also,  may  be  poisoned  by 
other  gases,  such  as  carburetted  hydrogen. 

The  atmosphere  is  modified  by  currents — 
sometimes  to  the  relief,  sometimes  to  the  danger 
of  mankind.  "Winds  can  remove  sources  of  con- 
tagion— they  can  '  clear  the  air.'  But  they  can 
also  bring  contagion  into  localities  according  to 
many  authorities.  Cholera  and  other  diseases 
have,  it  is  said,  followed  aerial  currents — that  is, 
have  been  carried  by  them.  East  winds  are  a 
prolific  cause  of  disease  ;  they  excite  it  directly, 
and  carry  off  healthy  individuals,  even  though 
the  cold  be  not  extreme.  Sometimes  westerly 
winds  have  a  dangerous  influence,  and  in  the 
winter  of  1877-1878  a  wave  of  disease,  having 
many  of  the  characteristics  of  '  influenza '  was 
carried  across  England  by  a  west  wind. 

11.  Previous  Disease. — Previous  disease 
often  predisposes  to  the  same  or  to  some  other 
affection,  and  no  clinical  history  is  of  value 
unless  it  includes  an  account  of  former  ill- 
nesses. In  difficult  and  doubtful  cases  a  true 
statement  of  these  often  gives  the  clue  to  diag- 
nosis, and  even  patients  themselves  are  alive 
to  the  value  set  upon  an  accurate  account  of 
their  life-ailments.  An  attack  of  croupous 
pneumonia  predisposes  to  recurrence,  especially 
during  the  twelve  months  succeeding  the  attack  ; 
and  it  may  leave  behind  a  predisposition  ex- 
tending far  beyond  the  original  disease.  Chorea, 
acute  rheumatism,  tonsillitis,  and  epilepsy  t»nd  to 
recur,  as  also  do  the  ordinary  convulsions  of  chil- 
dren ;  but  in  all  these  and  many  other  cases 
't  is  difficult  to  estimate  the  exact  part  played 
by  derived  predisposition,  because  in  all  the 
Fnmury  predisposition  may  be  the  main  agent 
in  the  subsequent  attacks.  In  practical 
medicine  it  is  distinctly  recognised  that  cer- 
tain diseases  predispose  to  disease,  and  in 
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their  case  recurrence  is,  very  properly,  jealously 
guarded  against.  Pertussis  is  supposed  to  pre- 
dispose to  measles,  and  vice  versd.  There  is 
distinctly  a  connection  between  chorea,  rheu- 
matism, and  scarlet  fever,  and  these  diseases 
may  follow  one  another  in  any  order.  Again, 
previous  disease  may  leave  behind  pathological 
lesions  which  remain  in  abeyance  until  excited 
by  causes  which  the  healthy  individual  could 
readily  withstand.  Pertussis  often  ends  to  all  ap- 
pearances favourably,  but  afterwards  the  patients 
may  suffer  from  severe  lung-affections,  upon  tri- 
fling exposure  to  exciting  influences.  Calcareous 
deposits  in  the  lungs  may  excite  a  new  catarrhal 
phthisis  ;  hepatic  mischief  followed  by  collection 
of  gall-stones  in  the  gall-bladder  may  cause 
peritonitis  and  other  diseases.  Slight  complaints 
are  even  more  marked  in  their  predisposing 
powers  than  serious  diseases.  On  the  other  hand, 
previous  disease  sometimes  protects  individuals 
and  communities  ;  for  example,  vaccination  can 
save  nations  from  the  most  terrible  of  scourges. 
In  the  case  of  scarlet  fever,  typhus,  pertussis, 
measles,  &c.,  an  almost  perfect  immunity  is  ac- 
quired by  those  who  have  already  suffered  from 
them.  Of  course,  as  with  small-pox,  no  one 
denies  that  second  attacks  of  these  diseases  do 
occur,  but  such  attacks  are  wholly  exceptional. 

12.  Mental  and  Moral  Conditions. — Bad 
news  may  cause  sudden  death,  or,  short  of 
this,  may  interfere  with  the  functions  of  par- 
ticular organs.  Sudden  mental  worry  may 
excite  dangerous  interference  with  digestion,  or 
start  an  abnormal  cardiac  rhythm.  Eright  has 
turned  the  hair  white  within  a  few  days  or  hours 
in  healthy  persons.  Mental  and  moral  shock  can 
check  or  increase  the  flow  of  urine,  and,  in 
fact,  can  affect  all  the  excreting  and  secret- 
ing organs  of  the  economy.  Mental  overwork 
can  excite,  per  se,  brain-conditions  of  a  dangerous 
nature,  such  as  hypersemia  or  anaemia,  and  even, 
it  is  said,  meningitis  of  simple  or  tubercular 
form,  according  to  the  inherited  predisposition. 
Undue  or  sudden  emotional  disturbances  can  ex- 
cite serious  mischief,  just  as  they  can  predispose 
to  it.  Again,  the  mind  is  affected  by  imitative 
influences  ;  thus  chorea  is  excited  in  some  indi- 
viduals by  watching  choreic  movements,  and  a 
single  hysterical  patient  may  arouse  in  others 
symptoms  almost  identical  with  her  own.  The 
subject  of  the  direct  influence  of  the  mental  and 
moral  state  on  disease  is,  however,  too  wide  to 
be  here  dwelt  upon. 

13.  External  Physical  Conditions.— These 
are  very  numerous  as  exciting  causes  of  disease. 
Violent  over-exertion  can  cause  herniae,  haemor- 
rhages, as  from  the  vessels  of  the  lungs,  cerebral 
congestions,  and  even  ruptures  of  the  valves  of 
the  heart,  and  in  one  or  all  of  these  cases  lead 
directly  to  doath.  Over-exertion  with  the  voice 
may  be  followed  by  pharyngitis  or  laryngitis. 
Syncope  has  occurred  in  the  most  healthy  from 
violent  exertion  in  hill-climbing,  in  boat-racing, 
walking  and  running  matches,  &c,  acute  dila- 
tation of  the  ventricles  probably  occurring. 
Various  forms  of  direct  injury  are  frequent 
causos  of  disease. 

14.  Poisons. — Poisonous  gases  are  powerful 
excitants  of  disease,  and  so  are  poisons  generally, 
whether  animal,  vegetable,  or  inorganic.  Thoy 
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may  kill  quickly  or  excite  a  disease  of  long- 
continued  or  e^  9n  permanent  nature. 

15.  Temperature. — Heat  and  cold  carried  to 
excess  may  prove  fatal  at  once.  The  influences 
of  severe  cold  are  described  under  the  heading 
cold,  and  it  is  only  with  the  diseases  excited  by 
heat  and  cold  in  the  everyday  acceptation  of 
these  terms  that  we  shall  deal  here.  Long-con- 
tinued heat  lowers  the  vital  powers,  and  may 
excite  such  diseases  as  slight  eczema  of  a 
simple  character,  or  such  grave  affections  as  in- 
flammation of  the  membranes  of  the  brain.  Heat 
may  kill  suddenly,  as  in  sun-stroke,  or  excite 
cerebral  mischief  just  short  of  death  ;  while  in 
persons  of  tubercular  diathesis  it  may  induce 
tubercular  meningitis ;  and  even  more  general 
effects  follow  severe  local  applications  of  heat. 
Moderate  beat  applied  to  the  back  often  de- 
presses the  heart  even  to  syncope.  Choleraic 
attacks  in  this  country  usually  are  associated  with 
exposure  to  immoderate  heat. 

Cold  is  the  most  common  cause  of  disease  in 
temperate  climates,  especially  in  the  changeable 
climate  of  this  country.  It  can  excite  disease 
directly,  aad  can  affect  probably  all  the  organs 
of  the  body,  causing  either  disturbed  function 
or  organic  mischief.  Cold,  when  severe, 
contracts  the  vessels ;  interferes  with  the  circu- 
lation, and  all  vital  activity;  and  in  this 
way  may  cause  death.  But  it  is  with  moderate 
degrees  of  cold  we  have  chiefly  to  deal.  A 
momentary  exposure  to  a  cold  draught  is  as 
frequent  an  excitant  of  disease  as  general  ex- 
posure for  a  long  time.  A  cold  draught  playing 
on  the  cheek  may  cause  facial  paralysis,  sore 
throat,  or  bronchitis  ;  that  is  to  say,  cold  applied 
locally  may  excite  disease  in  the  neighbourhood 
of  its  application  or  in  distant  organs.  It  is 
probable,  therefore,  that  cold  may  act  in  several 
ways  :  (1)  it  may  interfere  with  circulation  ;  (2) 
it  may  affect  the  extremities  of  nerves  and 
excite  disease  by  reflex  action ;  or  (3)  it  may 
check  secretions  of  the  skin,  the  mucous  mem- 
branes, &c. 

We  cannot  wonder,  therefore,  that  diseases  of 
the  throat,  larynx,  and  lungs  are  frequently  ex- 
cited by  cold.  Bronchitis  and  pneumonia  are 
its  most  common  results ;  and  as  the  young  and 
the  old  are  less  enduring  of  cold  than  adults, 
it  carries  them  off  with  great  frequency. 
Diarrhoea,  renal  diseases,  congestion  of  the  liver, 
acute  and  chronic  rheumatism,  simple  dyspepsia, 
and  a  host  of  other  affections,  are  traceable 
in  many  instances  to  cold.  Predisposition  has 
much  to  do  with  the  effects  of  cold  ;  some  in- 
dividuals suffer  from  one  form  of  disease  when 
exposed  to  it,  others  from  entirely  different 
affections.  In  some,  'a  common  cold' is  most 
evidenced  by  severe  muscular  pains  and  fever, 
in  others  by  a  nasal  discharge,  in  others  by  head- 
ache, and  so  on.  Some  persons  never  suffer 
from  '  cold '  without  having  an  attack  of  herpes 
labialis;  and  numerous  similar  idiosyncrasies 
might  be  given.  The  effects  of  cold  should 
always  be  considered  with  almost  all  predispos- 
ing causes  of  disease.  'Cold'  is  a  vague  terra  and 
not  thoroughly  understood ;  there  is  all  the  more 
reason  why,  when  it  comes  under  consideration 
in  individual  cases,  its  precise  effects  should  be 
most  carofully  considered  and  recorded. 
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16.  Diet.  —  Food  and  drink  can  by  their 
abuse  excite  disease,  and  gluttony  is  as  powerful 
an  excitant  as  drunkenness,  though  in  temper- 
ance outcries  this  fact  is  almost  completely  lost 
sight  of.  Excess  of  food  does  not  refer  simply 
to  the  quantity  taken,  but  to  its  quality — its 
nature,  richness,  and  the  times  when  it  is  taken. 
Agricultural  labourers  eat  more  than  the  gentry, 
but  live  longer,  and  the  gentry  of  old-fashioned 
type  are  longer-lived  than  those  who  frequent 
the  fashionable  world.  Excess  of  food  overloads 
the  stomach,  makes  calls  upon  it  which  it  cannot 
meet,  and  dyspepsia  is  the  result.  Excess  of  food, 
if  digested,  charges  the  blood  with  materials  not 
demanded  by  the  economy,  and  disease  of  excre 
tory  organs  or  fatty  degenerations  may  thus  be 
excited.  Want  of  food  also  excites  disease,  such 
as  pneumonia,  bronchitis,  or  other  catarrh,  espe- 
cially in  children,  many  deaths  amongst  whom 
are  the  direct  consequence  of  improper  feeding. 
When  the  proper  admixture  of  the  elements 
of  food  is  neglected,  disease  results,  as,  e.g., 
scurvy.  Particular  foods  will  immediately  ex- 
cite violent  gastric  catarrhs  in  some  individuals, 
while  others  can  bear  them  perfectly  well.  Putrid 
food  is  an  active  poison.  Certain  kinds  of  fish  are 
poisonous  in  themselves,  and  some  vegetable  foods 
laden  with  salts  of  lime  are  supposed  to  cause 
urinary  calculi.  Water  and  milk  are  prolific 
sources  of  mischief,  through  the  impurities  they 
so  often  contain.  The  drinking  waters  of  large 
towns  are  usually  derived  from  rivers,  and  fil- 
tration is  not  a  sufficient  purification,  so  that 
disease  may  be  excited  by  their  use.  Alcohol 
is  a  most  extensive  source  of  disease :  it  causes, 
when  taken  in  excess,  cerebral,  gastric,  intes- 
tinal, hepatic,  and  renal  affections,  and  can  lower 
the  system  so  far  as  to  predispose  to  other  dis 
eases.    See  Alcoholism  ;  and  Poisonous  Food. 

17.  Epidemic  Diseases,  Contagion,  Mala- 
ria, Parasites,  and  Growths  are  treated  of 
under  separate  headings.  It  is  now  generally  es- 
tablished that  the  diseases  known  as  the  acute 
specific  diseases  are  mostly  direct  consequences 
of  some  contagium.  So  among  the  most  common 
exciting  causes  of  disease  we  must  class  the 
contagia  of  the  several  fevers,  of  syphilis,  &c. 
See  Personal  Health  ;  and  Public  Health. 

J.  Pearson  Irvine. 

DISEASE,  Classification  of.  —  Various 
classifications  of  diseases,  or  systems  of  nosology, 
have  been  adopted  by  different  writers,  but  it  is 
beyond  the  province  of  this  work  to  discuss  these 
arrangements,  neither  of  which  fulfils  all  that 
is  required,  or  can  be  regarded  as  satisfactory. 
All  that  can  be  done  here  is  to  point  out  the 
characters  upon  which  the  chief  divisions  of 
diseases  are  founded. 

The  first  classification  deserving  of  mention 
is  that  into  (1)  General  and  (2)  Local.  Gene- 
ral diseases  include  those  in  which  the  whole 
system  is  involved  from  the  commencement, 
and  it  comprehends  as  sub-divisions  (a)  The 
acute  specific  fevers,  and  certain  other  diseases 
duo  to  the  introduction  of  some  morbific 
agent  into  the  body  from  without,  or  in  some 
instances  developed  within  the  system,  for 
example,  typhus  and  typhoid  fevers,  scarlatina, 
small-pox,  malarial  fevers,  hydrophobia,  syphilis. 
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py;emia  and  septicaemia.  (6)  The  so-called 
zoHititutional,  cachectic,  diathetic,  or  blood- 
diseases,  some  of  which  seem  to  depend  upon 
the  production  of  deleterious  elements  within 
the  system,  which  are  capable  of  recognition, 
such  as  rheumatism  and  gout;  while  others 
are  independent  of  any  such  obvious  patholo- 
gical causes,  but  are  supposed  to  be  severally 
associated  with  a  peculiar  dyscrasia  or  diathesis, 
for  instance,  cancer,  tuberculosis,  scurvy,  rickets. 
Local  diseases  are  those  which  primarily  affect 
particular  organs  or  tissues,  each  being  liable 
to  its  own  peculiar  lesions.  Thus  we  have 
diseases  of  the  lungs,  heart,  stomach,  liver,  kid- 
neys, brain,  and  the  other  organs  ;  of  the  mucous 
membranes,  serous  or  fibro-serous  membranes, 
skin,  periosteum,  bone,  and  other  structures. 
This  division  into  general  and  local  diseases  is 
useful  within  proper  limits,  but  it  must  be  re- 
membered that  general  maladies  are  often  re- 
vealed or  accompanied  by  local  lesions,  and  that 
complaints  which  are  originally  local  often  more 
or  less  speedily  set  up  general  disturbance.  More- 
over, it  is  still  a  question  whether  some  maladies 
are  to  be  regarded  as  general  or  local  in  the  first 
instance.    See  Sjmjtetet  in  Disease. 

Another  division  of  diseases,  which  applies 
more  particularly  to  those  which  are  of  a  local 
nature,  is  into  (1)  Organic  or  Structural,  and 
(2)  Functional.  These  terms  are  self-ex- 
planatory, the  former  implying  that  there  is 
some  organic  change  in  the  affected  part, 
which  we  can  discover  and  demonstrate  ;  the 
latter  indicating  that  there  is  mere  functional 
disorder,  which  is  independent  of  any  recognis- 
able lesion.  That  there  are  structural  changes 
in  many  affections  which  are  regarded  as  func- 
tional is,  however,  highly  probable,  though 
our  means  of  observation  are  not  sufficiently 
powerful  to  enable  us  to  detect  them.  In  con- 
nection with  each  organ,  a  special  classification 
of  its  individual  complaints  under  one  or  other 
of  these  primary  headings  is  usually  adopted, 
this  sub-division  depending  upon  the  affections 
to  which  the  particular  organ  is  liable.  As 
illustrations  of  functional  disorders  may  be  men- 
tioned disturbed  action  of  certain  organs,  as  of 
the  hoart,  causing  palpitation ;  derangement  of 
the  secretory  or  excretory  functions,  as  in  the 
case  of  the  stomach,  liver,  or  kidneys ;  and  many 
nervous  disorders.  Organic  diseases  are  exem- 
plified by  inflammation  and  its  consequences; 
alterations  in  growth  and  development ;  degene- 
rations ;  malformations  ;  and  new  growths.  In 
this  work  it  has  not  been  deemed  advisable  to 
describe  the  diseases  of  the  several  organs  ac- 
cording to  any  definite  scientific  arrangement, 
but  in  some  cases  an  alphabetical  order  has  been 
adopted,  while  in  others  individual  writers  have 
been  allowed  to  classify  the  affections  of  a  par- 
ticular organ  according  to  their  own  judgment. 

Again,  diseases  may  be  classified  according  to 
their  causation  and  mode  of  origin.  Thus  they 
are  divided  into(l)  Hereditary!  or  those  which 
are  transmitted  either  directly  from  parents  to 
children,  or  indirectly,  as  the  result  of  a  family 
taint ;  and  (2)  Acquired,  or  those  which  are 
developed  anew  in  persons  free  from  hereditary 
taint.  When  a  morbid  condition  exists  at  birth, 
it  is  said  to  be  Congenital.    Other  divisions, 


founded  on  an  serological  basis,  are  into  (1) 
Contagious  or  Infectious,  and  (2)  Non- 
contagious; and  into  (1)  Specific,  or  those 
diseases  which  are  due  to  a  specific  cause,  and 
(2)  Non-specific. 

There  are  other  classifications  of  diseases, 
which  need  only  be  mentioned  here.  Thus,  ac 
cording  to  their  intensity  and  duration,  they  are 
said  to  be  (1)  Acute  ;  (2)  Sub-acute  ;  or  (3) 
Chronic.  Another  arrangement,  founded  on  their 
mode  of  progress,  is  into  (1)  Continuous;  (2) 
Periodical,  or  affections  which  come  on  at  more 
or  less  definite  intervals;  (3)  Paroxysmal, 
or  those  which  are  characterised  by  sudden  or 
acute  paroxysms;  and  (4)  Becurrent,  or  diseases 
which  tend  to  recur.  Lastly,  according  to  their 
mode  of  distribution  amongst  communities  or 
in  districts,  complaints  are  said  to  be  (1) 
Sporadic;  (2)  Epidemic;  (3)  Endemio ; 
and  (4)  Pandemic.  The  meanings  of  these 
terms  are  defined  under  their  several  headings, 
but  they  are  sufficiently  familiar  as  indicating 
the  mode  of  distribution  of  the  diseases  to  which 
they  respectively  belong. 

With  regard  to  the  classification  of  diseases 
which  is  likely  to  be  permanently  adopted  in  the 
future  for  general  use,  it  is  probable  that  this 
will  be  founded  on  a  pathological  basis,  and  that, 
as  our  knowledge  of  morbid  conditions  and  pro- 
cesses becomes  more  extensive,  accurate,  and 
definite,  it  may  become  possible  to  establish  8 
system  of  nosology  which  will  be  both  scientifiu 
and  practically  useful. 

Frederick  T.  Eoberts. 

DISEASE,  Diagnosis  of  (Sid,  intens.,  and 
yivdioKoi,  I  know). — Stnon.  :  Fr.  Diagnose; 
Ger.  der  Diagnose. 

Definition. — Diagnosis  is  the  art  of  recog- 
nising the  presence  of  disease,  and  of  distinguish- 
ing different  diseases  from  each  other.  The  term 
is  also  applied  to  the  result  obtained. 

General  Considerations. — The  general  prin- 
ciples only  of  diagnosis  will  be  here  discussed. 
Special  diagnoses  will  be  treated  of  in  connec- 
tion with  the  several  diseases  to  which  they  have 
reference. 

In  many  respects  diagnosis  is  a  subject  of 
great  interest  and  importance.  First,  in  a  scien- 
tific point  of  view,  it  is  essential  that  all  know- 
ledge should  be  accurate.  Secondly,  accuracy  of 
diagnosis,  founded  upon  a  sound  pathology,  en- 
ables us  to  frame  a  scientific  classification  of 
disease  in  its  diverse  forms.  It  is  also  by  accu- 
rate determination  of  the  nature  of  the  disease 
which  may  be  present  in  any  given  case  that  we 
are  able  to  anticipate  its  course,  and  to  employ 
the  right  kind  of  remedies  in  its  treatment.  It 
is  imperfection  of  diagnosis  which  leads  in  many 
instances  to  an  under-estimate  of  the  value  of 
therapeutical  agents  ;  for  when  the  nature  of  a 
disease  is  mistaken  we  are  led  to  employ  im- 
proper and  unsuitable  remedies,  the  failure  of 
which  is  then  erroneously  attributed  to  the 
inefficiency  of  the  agents,  and  not  to  the  unfitness 
of  the  treatment  employed.  If  our  diagnosis 
had  been  correct  or  complete,  the  remedy  selected 
would  more  often  have  had  the  desired  effect. 

In  order  to  arrive  at  a  diagnosis  we  must 
study  the  phenomona  or  characters  of  each  in- 
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dividual  case,  and  trace  its  connexion  with 
those  groups  of  symptoms  which  have  been  pre- 
viously recognised  and  described  as  belonging  to 
special  or  distinct  diseases.  Assuming  that  the 
classification  has  been  already  made,  we  pro- 
ceed to  deal  with  the  means  which  enable  us  to 
idoutify  each  individual  case,  and  to  connect  it 
with  a  previously  classified  disease. 

Means  op  Diagnosis. — To  obtain  accuracy 
in  diagnosis  we  must  be  prepared  with  a  know- 
ledge of  the  several  forms  and  varieties  of 
disease  ;  we  must  be  familiar  also  with  the 
functions  and  structure  of  the  several  organs 
of  the  body  in  health.  It  is  by  observing  and 
comparing  the  changes  caused  by  disease  in  the 
these  functions  and  structures,  that  we  are  en- 
abled to  discover  the  presence  of,  and  to  deter- 
mine the  nature  of  disease.  In  forming,  then, 
a  diagnosis  in  any  particular  case,  the  physician 
must,  as  far  as  possible,  keep  in  view  the  real 
or  the  ideal  condition  of  the  patient  in  a  state 
of  health.  He  must  endeavour  to  place  him  in 
as  natural  a  position  as  may  be,  and  as  little 
disturbed  by  the  presence  of  his  attendant,  or 
by  external  circumstances,  as  possible.  The  phy- 
sician must  then  obtain  a  history  from  the  patient 
himself  or  from  others  of  the  incidence  of  the 
disease ;  and  having  done  this  he  must  proceed  to 
investigate  for  himself  the  condition  of  the  patient. 

1.  Previous  history  of  the  patient. — The  history 
implies  of  course  a  statement  of  the  age  and  sex 
of  the  patient,  as  well  as  of  his  home  and  his  em- 
ployment— each  of  which  may  have  a  special  rela- 
tion to  disease.  It  should  also  inelude  an  inquiry 
into  the  antecedent  generations  of  the  patient, 
and  how  far  he  may  have  any  proclivity  to  con- 
genital disease  or  malformation.  This  inquiry 
should  have  reference  to  both  positive  and"nega- 
tive  facts.  It  should  extend  not  only  to  the 
previous  existence  of  disease  in  the  family,  but 
also  to  the  absence  of  particular  diseases  or  types 
of  constitution.  The  patient's  history  should 
include  a  statement  as  regards  the  diseases  and 
injuries  from  which,  he  may  previously  have 
suffered ;  the  remedies  used  for  them ;  and  the 
climatic  and  other  influences  to  which  he  has 
been  exposed.  Nor  must  the  physician  neglect 
to  ascertain  the  history  of  any  children  that 
the  patient  may  have  had,  as  the  nature  of 
disease  from  which  the  offspring  have  suffered  in 
many  instances  throws  light  upon  the  health  of 
the  parent. 

2.  History  of  present  illness. — The  history  of 
the  present  illness  should  include  the  determina- 
tion of  the  date  of  its  commencement;  its  probable 
cause ;  and  its  progress  as  influenced  by  external 
circumstances,  including  treatment. 

3.  The  present  condition  of  the  patient. — Hero 
we  have  to  deal  with  two  classes  of  phenomena ; 
namely  (a)  those  feelings  or  facts  of  self-con- 
sciousness which  the  patient  describes  to  us — 
subjective  phenomena  ;  and  (b)  those  signs  which 
we  ourselves  observe — objective  phenomena. 

a.  Subjective  phenomena. — The  patient  describes 
to  us  his  feelings — as  of  strength  or  weakness, 
of  numbness,  tingling  or  pain,  of  wakefulness  or 
wandering  ;  he  can  tell  of  affections  of  vision,  of 
hearing,  of  smell,  or  of  taste ;  of  breathlessness, 
cough,  palpitation,  or  of  feolings  of  sinking  or 
faiutness;  of  difficulty  of  swallowing,  thirst,  loss 
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of  appetite,  nausea  or  sickness,  or  various  sensa- 
tions and  actions  connected  with  the  abdomen ; 
of  feelings  associated  with  the  genito-urinary 
organs,  such  as  pain  or  difficulty  in  passing  water ; 
of  cramps,  spasms,  or  other  alterations  of  sensa- 
tion or  motility;  or  of  disturbances  of  sensibility 
and  activity,  &c.  Each  of  these  signs  of  deviation- 
from  health  will  have  its  own  value  and  signi- 
ficance. The  physician  must  at  the  same  time 
carefully  note  how  far  the  condition  of  the  pa- 
tient is  in  accordance  with  his  statements,  and 
whether  there  may  not  be  present  some  reason 
or  cause  for  concealment  or  exaggeration. 

b.  Objective  phenomena.  In  studying  the  ob- 
jective phenomena  connected  with  disease,  the 
physician  makes  use  of  his  special  senses,  assisted 
by  the  several  instruments  with  which  modern 
science  has  provided  him. 

First,  in  matters  of  eye-sight,  he  sees  the 
general  aspect  and  expression  of  the  patient, 
which  will  include  the  colour  of  the  skin  (such 
as  may  result  from  the  fulness  or  emptiness  of 
the  blood-vessels,  from  the  yellowness  caused  by 
jaundice,  from  the  blueness  of  cyanosis,  or  from 
pigmentation,  &c.)  ;  the  presence  and  character 
of  cutaneous  eruptions  (especially  in  the  exan- 
themata) ;  the  expression  proper,  6uch  as  that 
of  ease  or  suffering,  and  of  depression  or  excite- 
ment ;  the  conditions  of  obesity  and  plethora,  or 
of  wasting  and  bloodlessness.  He  will  also  ob- 
serve the  position  of  the  patient,  how  he  lies,  or 
sits,  or  stands,  and  how  breathes  ;  the  appearance 
of  the  eyes,  the  tongue,  etc.  Further,  the  sense  of 
sight  will  be  employed  in  determining  conditions 
of  a  local  or  less  general  nature.  Observation 
must  be  made  of  the  size,  the  shape,  and  move- 
ments of  parts,  and  of  their  expansion  or  con- 
traction. With  the  aid  of  special  instruments, 
such  as  the  ophthalmoscope,  the  laryngoscope, 
the  various  specula,  sounds,  &c,  the  physician 
will  be  able  to  examine  parts  of  the  body  of  the 
patient,  beyond  the  reach  of  the  unassisted  eye. 
The  chest-measureror  the  stethometer  willrender 
more  exact  the  information  already  obtained  by 
the  eye  and  hand  as  to  the  size  and  mobility  of 
parts.  The  use  of  each  of  the  several  instruments 
above  mentioned,  as  a  means  of  diagnosis,  will 
be  found  described  under  the  heads  of  their  re- 
spective names,  or  in  the  article  on  Physical 
Examination. 

The  sense  of  hearing  tells  of  the  character  of 
the  breathing,  the  voice,  and  speech  of  the  patient, 
including  cough,  hoarseness  or  aphonia, '  aphasia,' 
&c.  But  the  ear  is  especially  applied  to  the  study 
by  auscultation  of  the  sounds  produced  in  con- 
nexion with  the  heart,  the  lungs,  and  other  or- 
gans. The  signs  thus  elicited  will  be  found  fully 
described  elsewhere. 

The  sense  of  touch  or  feeling  will  communi- 
cate a  knowledge  of  the  temperature,  of  moisture 
or  dryness,  of  size,  shape,  elevation  or  depression, 
of  smoothness  or  roughness,  of  the  pulse  or  pul- 
sation, vibration,  fremitus,  of  extent  of  move- 
ment, resistance,  softness  or  hardness,  and  of 
fluctuation.  The  accuracy  of  the  results  of  these 
observations  by  touch  may  be  tested  by  the  use 
of  the  thermometer,  the  calipers,  and  the  tape- 
measure. 

The  sense  of  smell  aids  diagnosis  in  certain 
cases.    The  general  odour  of  the  patient  may 
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bn  observed  in  small-pox,  in  rheumatism,  and 
some  wasting  diseases  (such  as  phthisis),  and  in 
syphilis ;  and  the  odour  of  particular  parts  and 
secretions,  as  the  urine  in  diabetes,  and  in  cases 
of  the  use  of  certain  drugs,  or  in  poisoning.  In- 
formation is  also  afforded  by  the  odour  of  certain 
discharges,  as  in  ozsena,  leucorrhcea,  cancer,  &c. 

The  sense  of  taste  is  seldom  employed  in 
clinical  investigation,  but  the  physician  may  make 
use  of  the  patient's  taste,  as  in  tasting  the  urine 
in  diabetes. 

Further  aids  in  Diagnosis. — Having  thus  sum- 
marily described  the  employment  of  the  special 
senses  in  diagnosis  and  given  examples  of  their 
use,  we  may  briefly  mention  some  other  agencies 
of  more  general  application.  The  acuteness  of 
the  patient's  sense  of  touch  may  be  determined 
by  the  sesthesiometer ;  the  capacity  of  the  lungs 
may  be  measured  by  the  spirometer,  and  the 
strength  of  muscles  by  the  dynamometer;  the 
contractility  of  muscles  by  galvanism ;  the 
force  and  character  of  the  pulse  are  determined 
by  the  sphygmograph ;  constant  use  is  found  for 
the  microscope,  the  test-tube,  the  spectroscope, 
and  polariscope,  which  aid  in  determining  the 
character  of  the  various  secretions  or  morbid 
matters  that  require  to  be  submitted  to  inves- 
tigation. The  result  of  treatment  may  also  be 
mentioned  as  an  aid  to  diagnosis,  as  for  example, 
when  an  indurated  sore  yields  to  the  use  of  mer- 
cury. Again,  the  knowledge  that  a  person  has 
been  in  a  malarious  district  enables  us  to  decide 
on  the  intermittent  nature  of  certain  symptoms 
that  may  be  present.  In  some  cases  it  may  be 
necessary  to  render  a  patient  insensible  by  anaes- 
thetics, with  a  view  to  making  a  complete  ex- 
amination, or  in  investigating  feigned  diseases. 
The  administration  of  small  doses  of  charcoal 
has  been  suggested  as  a  means  of  determining 
the  presence  of  a  passage  through  the  bowels 
when  more  or  less  obstruction  exists. 

Such  then  are  the  means  used  for  taking  note 
of  those  deviations  from  health  which  occur  in 
the  several  functions  and  structures  of  the 
body,  and  which  constitute  what  are  known  as 
the  Symptoms  and  Signs  of  Disease ;  these 
are  terms  which  will  be  found  moro  specially 
treated  of  under  the  heads  Disease,  Symptoms 
and  Signs  of ;  and  Physical  Examination. 

The  Difficulties  of  Diagnosis. — It  needs 
scarcely  be  said  here  that  the  practice  of  diag- 
nosis is  cot  free  from  great  difficulties.  We 
know  how  hard  it  is  to  obtain  in  ordinary  daily 
life  a  reliable  account  or  description  of  any  past 
or  present  event.  There  must  be  still  greater 
difficulty  in  obtaining  an  accurate  medical  history 
of  a  patient's  case.  He  has  to  tell  of  facts  of 
which  practically  he  may  know  much,  but  scien- 
tifically very  little.  He  may  be  forgetful  or 
ignorant  on  points  about  which  we  most  need 
to  be  informed.  He  may  be  inclined  to  ex- 
aggerate or  to  suppress  facts  of  material  import. 
Nor  are  the  difficulties  less  in  regard  to  the 
objective  phenomena  with  which  we  have  to  deal. 
The  Bymptoms  of  a  disease  are  rarely  so  clear 
and  definite  as  to  mark  its  nature,  that  is,  to 
be  pathognomonic.  They  are  more  often  slight, 
undefined,  obscure,  and  to  be  found  with  diffi- 
culty. The  symptoms  of  one  disease  may  very 
closely  resemble  those  of  another,  whilst  those 


of  the  same  disease  will  vary  at  different  stages, 
and  in  different  individuals.  Again,  the  symp- 
toms of  a  disease  may  be  complicated  by  the 
co-existence  of  those  of  another  disease  ;  whilst 
a  symptom  sufficiently  striking  in  itself  may 
be  common  to,  and  present  in  several  different 
diseases.  We  need  only  mention,  for  example 
feverishness,  pain,  cough,  breathlessness,  and 
blood-spitting. 

These  are  some  of  the  difficulties  which  he  who 
has  to  study  the  operation  of  disease  in  life,  has 
to  contend  with.  He  must  come  prepared  for 
the  duty  with  a  knowledge,  as  we  have  already 
said,  of  the  body,  its  structure  and  functions  in 
health,  and  with  a  knowledge  too  of  those  com- 
binations of  morbid  actions  which  constitute 
special  forms  of  disease.  For  as  regards  this 
latter  knowledge,  all  the  observations  made 
would  remain  as  isolated  phenomena  if  they 
could  not  in  each  case  be  grouped  as  constituting 
distinct  diseases. 

We  have  thus  indicated  the  difficulties  of 
obtaining  accurate  knowledge  as  regards  both 
the  subjective  and  objective  phenomena.  The 
difficulties  are  not  less  when  the  exercise  of  the 
intellectual  and  reasoning  faculties  is  called  upon 
to  analyse,  to  compare,  and  to  group  these  pheno- 
mena. 

The  physician  may  commence  his  inquiry  by 
tracing  up  the  history  of  the  case  and  its  several 
incidents,  a  method  which  is  called  the  synthetical; 
or  he  may  commence  by  ascertaining  the  present 
condition  of  the  patient,  and  going  as  it  were 
backwards  in  his  inquiry — a  method  which  is 
known  as  the  analytical.  As  a  general  rule, 
both  methods  are  combined  in  the  practice  of 
diagnosis. 

Observers  can  sometimes  arrive  at  a  direct 
diagnosis,  aided  by  the  presence  of  some  charac- 
teristic symptom  or  sign  of  disease.  When 
diseases  which  are  essentially  different  have 
symptoms  more  or  less  common  to  both,  the 
physician  will  have  to  institute  a  comparison 
between  them,  until  he  finds  sufficient  evidence, 
in  the  presence  or  in  the  absence  of  some  dis- 
tinctive symptom  or  sign,  to  satisfy  him  as  to 
the  nature  of  the  disease  which  is  present.  By 
being  able  thus  to  trace  the  absence  or  the 
presence  of  a  given  symptom,  he  may  be  able  to 
exclude  the  possibility  of  the  existence  of  one 
or  other  of  the  diseases  under  investigation. 
These  modes  of  investigation  will  be  found  fully 
illustrated  in  the  diagnosis  of  the  several  dis- 
eases described  throughout  the  work. 

In  conclusion,  it  must  be  remembered  that  these 
investigations,  which  call  for  the  exercise  of  the 
highest  mental  faculties,  should  be  conducted 
without  prejudice  and  without  haste.  We 
should  never  be  ready  to  accept  as  clear  that 
which  is  obscure,  as  established  that  which  is 
open  to  question  :  above  all  we  should  remem- 
ber that,  though  to  err  is  human,  it  is  our  duty 
to  endeavour  to  ascertain  in  each  and  every  case, 
before  commencing  its  treatment,  what  its  real 
nature  is,  as  far  as  it  may  bo  possible  for  us  to 
do  so.  It  cannot  bo  too  often  repeated  that  the 
application  of  a  right  remedy  depends  on  an 
accurate  diagnosis,  and  that  the  prevention  and 
the  euro  of  disease  are  the  aims  and  ultimate 
objects  of  our  science.  E.  Quain.  M.D. 
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DISEASE,  Duration  of.— The  duration  of 
a  disease  signifies  the  period  which  elapses  be- 
tween its  onset  and  its  termination,  in  whatever 
way  this  may  take  place.  In  some  instances 
disease  can  hardly  be  said  to  have  any  duration, 
a  sudden  lesion  occurring,  which  instantaneously, 
or  in  a  very  short  time,  destroys  life;  under  such 
circumstances,  however,  some  previous  disease 
has  usually  existed,  though  perhaps  without 
giving  any  clinical  evidence  of  its  presence, 
which  determines  the  occurrence  of  the  sudden 
result.  This  may  be  illustrated  by  some  cases 
of  apoplexy,  and  of  rupture  of  the  heart  or  of 
an  aneurism.  Most  affections,  as  regards  their 
duration,  come  under  one  of  the  three  categories 
already  referred  to  under  the  classification  of 
diseases,  namely,  acute,  sub-acute,  or  chronic, 
but  it  does  not  serve  any  useful  purpose  to  fix 
any  definite  limit  of  time  as  specially  expressed 
by  each  of  these  terms.  See  Acute,  and 
Chronic. 

Acute  diseases  are  of  limited  duration,  and 
in  many  of  them  this  is  remarkably  uniform, 
as  may  be  illustrated  by  the  acute  specific 
fevers  and  acute  idiopathic  pneumonia.  Even 
in  such  affections,  however,  there  are  deviations 
from  the  ordinary  course,  instances  occurring 
in  which  the  duration  is  longer  or  shorter 
than  that  usually  observed,  and  this  fact  de- 
pends on  various  circumstances,  of  which  the 
most  obvious  are  the  intensity  of  the  disease  in 
any  particular  case,  the  previous  condition  and 
surrounding  circumstances  of  the  patient,  the 
occurrence  of  complications,  and  the  treatment 
adopted.  Complaints  which  are  sub-acute  as 
regards  their  duration  may  be  exemplified  by 
many  cases  of  whooping-cough  and  chorea,  and 
by  some  cases  of  pleurisy,  phthisis,  pneumonia, 
gastric  or  enteric  catarrh,  and  certain  skin-affec- 
tions. A  large  number  of  diseases  are  chronic 
in  their  duration,  and  many  of  these  when  once 
established  become  permanent,  whilst  others  are 
ultimately  capable  of  being  cured.  As  illustra- 
tions may  be  mentioned  organic  diseases  of  the 
heart,  most  cases  of  phthisis,  cirrhosis  of  the  liver, 
chronic  Bright's  disease,  dyspepsia,  many  skin- 
affections,  and  also  morbid  growths  in  various 
structures. 

Some  complaints,  as  regards  their  duiation, 
can  only  belong  to  one  or  other  of  the  groups 
just  indicated,  but  a  considerable  proportion  may 
in  different  cases  be  either  actlte,  sub-acute,  or 
chronic.  Again  it  must  be  borne  in  mind  that 
a  disease  may  be  acute  or  even  sudden  in  its 
origin,  but  afterwards  may  subside  into  a  chronic 
malady.  Certain  affections  are  chronic  as  regards 
their  entire  duration,  but  are  characterised  by 
the  occurrence  at  regular  or  irregular  intervals 
of  acute  or  even  sudden  attacks,  lasting  a  more 
or  less  definite  time,  which  course  of  events  is 
exemplified  by  cases  of  ague,  epilepsy,  and 
asthma.  Frederick  T.  Roberts. 

DISEASE,  Germs  of.  —  See  Germs  of 

Disease. 

DISEASE,  Prognosis  of  (vph,  before,  and 
yivda-Kw,  I  know). — Synon.  :  Fr.  Pronostic ;  Gor. 
Prognose. 

Definition. — Prognosis  is  the  art  of  forecast- 
ing the  progress  and  termination  of  any  given 


case  of  disease.    The  term  is  also  applied  to  the 

foreknowledge  thus  obtained. 

General  Considerations. — It  is  a  matter  of 
interest  and  often  of  great  importance  to  be  able 
to  indicate  with  precision  how  a  case  of  disease  or 
injury  will  be  likely  to  advance  and  terminate. 
This  question  must  be  always  present  to  the  phy- 
sician's mind  ;  and  it  can  rarely  be  absent  from 
that  of  the  patient  and  of  those  who  are  in- 
terested in  his  well-being.  It  can  easily  be 
seen  how  much  depends  upon  the  answer  of  the 
physician  to  the  questions  constantly  proposed 
to  him,  How  long  is  this  illness  likely  to  last  ? 
How  is  it  likely  to  terminate  ?  If  in  recovery, 
will  the  recovery  be  complete  or  partial  ?  If  in 
death,  when  and  how? 

Grounds  of  Progkosis. — The  knowledge  which 
can  give  trustworthy  answers  to  such  questions 
as  the  preceding  must  be  founded  upon  an  accu- 
rate diagnosis  of  the  nature  of  the  disease  from 
which  the  individual  is  suffering  ;  upon  the  capa- 
bility of  remedies  to  control  it;  and,  lastly,  upon 
an  estimate  of  the  constitutional  and  vital  powers 
of  the  patient. 

First,  as  regards  the  nature  of  the  disease. 
Some  diseases  which  are  mild  in  their  nature  run 
a  definite  course  and  end  favourably;  take,  fo: 
example,  a  simple  catarrh.  Others  commence 
with  great  intensity,  and  come  to  a  favourable  or 
unfavourable  termination  very  rapidly,  for  in- 
stance, Asiatic  cholera,  of  which  many  of  the  sub- 
jects die  in  less  than  twenty-four  hours  from  the 
time  of  their  first  becoming  manifestly  ill.  A 
third  group,  such  as  typhus,  typhoid  fever,  and 
certain  of  the  exanthemata,  run  a  longer  and 
more  defined  course,  seldom  terminating  in  death 
except  after  the  lapse  of  many  days,  nor  in  re- 
covery except  after  a  period  of  some  weeks. 
Another  class  of  maladies,  chronic  in  character 
rarely  acute,  such  as  we  see  in  tubercular  diseases 
of  the  lungs,  render  the  patient  more  or  less  an 
invalid  so  long  as  he  lives,  and  generally  end 
fatally.  The  like  observation  will  apply  to  the 
so-called  malignant  diseases. 

Secondly,  the  intensity  of  the  particular  attack 
affords  further  grounds  for  prognosticating  the 
result.  Thus  in  a  fever,  great  prostration,  high 
temperature,  and  rapid  pulse,  indicative  of  the 
severity  of  the  disease,  must  lead  to  the  forma- 
tion of  an  unfavourable  prognosis;  just  as  great 
debility  and  wasting,  with  disturbance  of  the  nu- 
tritive functions  generally,  would  indicate  a  like 
result  in  chronic  diseases. 

Thirdly,  in  regard  of  local  diseases  or  compli- 
cations, whatever  the  nature  of  the  disease  may 
be,  the  organ  affected  must  form  an  important 
element  in  prognosis.  Thus  disease  of  the  brain, 
or  of  the  heart,  or  of  the  lungs,  or,  in  a  lesser 
degree,  of  other  viscera,  must,  even  when  not 
specially  severe,  be  looked  upon  as  affording 
grounds  for  anxiety,  from  a  prognostic  point  of 
view. 

Fourthly,  as  regards  the  constitution,  age,  and 
sex  of  the  patient,  it  may  be  safely  anticipated 
that  in  a  patient  with  a  good  constitution  the 
prognosis  will  be  more  favourable  than  in  a  per- 
son with  a  feeble  or  broken-down  constitution. 
Persons  whose  vital  powers  are  unimpaired  will 
resist  disease,  and  recover  under  circumstances 
which  would  be  fatal  to  other  individuals,  in 
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whom,  on  the  one  hand,  plethoric  habits  may 
predispose  to  acute  and  rapid  changes,  or  who, 
on  the  other  hand,  by  degeneration  of  tissues 
may  be  rendered  liable  to  succumb,  and  that 
rapidly,  to  morbid  influences  which  healthier 
textures  could  resist  and  overcome. 

Disease  is  badly  borne  by  the  very  young  and 
the  very  old.  la  very  young  children  disease 
rapidly  runs  its  course,  favourably  or  unfavour- 
ablv.  The  aged  hare  little  power  of  reaction  or 
of  resistance  ;  and  disease  in  them,  though  less 
pronounced,  more  frequently  ends  unfavourably. 
In  middle  life,  disease  may  be  expected  to  assume 
an  acute  or  sthenic  form. 

As  a  ride,  sex  has  little  influence  on  the  prog- 
nosis of  disease,  except  that  usually  diseases  of 
equal  severity  are  more  amenable  to  treatment 
in  females  than  in  males.  Nervous  symptoms 
are  however  more  easily  developed  in  women, 
exaggerating  a  condition  that  might  not  other- 
wise be  unfavourable.  Menstruation,  pregnancy, 
parturition,  and  lactation  have  all  a  certain 
amount  of  influence,  sometimes  favourable  and 
sometimes  the  reverse,  on  disease  in  the  female. 

Fifthly,  with  respect  to  treatment ;  a  more  or 
less  favourable  prognosis  may  be  founded  upon 
the  fact  that  the  patient  can  enjoy  all  the  ad- 
vantages afforded  by  rest,  diet,  change  of  climate, 
&c,  which  may  not  be  available  under  other 
circumstances  for  like  cases.  It  is  well  known 
that  there  are  some  remedies  which  have  a  spe- 
cific effect  upon  certain  diseases,  as  quinine  upon 
intermittent  fever;  mercury  in  some  forms  of 
syphilis ;  iodide  of  potassium  in  certain  stages 
of  the  same  disease  ;  and  colchicum  in  gout.  In 
such  cases  a  much  more  favourable  prognosis 
can,  of  course,  be  given  than  in  those  for  which 
no  such  remedies  are  known  to  exist.  Experi- 
ence tells  us  that  favourable  results  follow  in 
many  other  cases  in  which  suitable  though  not 
actually  specific  remedies  can  be  applied. 

Taking  into  consideration,  then,  the  above 
conditions — the  nature,  the  intensity,  and  the 
seat  of  the  disease ;  the  constitution,  the  resist- 
ing-power,  the  age,  and  the  sex  of  the  patient ; 
and  the  possibility  of  applying  suitable  and 
efficient  remedies — we  are  able,  in  a  largo  num- 
ber of  cases,  to  arrive  at  an  accurate  conclusion  as 
to  what  the  course  and  result  of  a  disease  will  be. 

Difficulties  of  Prognosis. — Still,  to  arrive 
at  an  accurate  prognosis  is  often  very  difficult. 
Disease  is  not  always  identical  in  its  character, 
nor  definite  in  its  progress  or  results.   The  con- 
stitutions of  individuals  vary,  and  it  is  often  very 
difficult  to  measure  their  powers  of  resistance. 
Remedies,  too,  vary  in  their  action  and  their 
operation  ;  and  sometimes  we  are  deceived  in 
the  best-founded  conclusion  as  to  the  results  that 
they  will  accomplish.    There  are  few  physicians 
who  cannot  recount  the  errors  of  prognosis  made 
by  themselves  or  by  their  colleagues.  Many  per- 
sons now  live  who  had  been  doomed  to  die  ;  and 
many  persons  have  died  whose  death  was  not 
anticipated.     It  is  the  duty  of  the  physician, 
when  asked  for  his  opinion,  to  state  it  honestly,  but 
with  great  discretion,  and  in  general  with  as 
much  hope  as  is  fairly  admissible.    He  must  be 
guarded  as  to  the  manner  in  which  his  view  is 
communicated  to  the  patient,  for  there  are  many 
individuals  whose  temperament  is  such  that  tho 
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progress  of  their  disease  would  be  greatly  influ- 
enced for  good  or  for  evil  by  the  expression  of  a 
favourable  or  of  an  unfavourable  opinion.  At, 
the  same  time,  the  physician  must  avoid  deceit ; 
and  if  there  be  risk  or  danger  in  communicating 
an  unfavourable  prognosis  to  the  patient,  he  must 
at  least  communicate  it  to  some  judicious  indi- 
vidual amongst  the  patient's  friends.  Altogether 
too  much  caution  cannot  be  exercised  in  stating, 
in  any  obscure  case,  what  its  progress  and  result 
will  be.  There  are  many  cases  in  which  the 
medical  attendant  will  be  justified  in  replying 
that  he  is  a  physician,  and  not  a  prophet.  He 
cannot  always  foretell  results,  his  aim  and  object 
ever  being  to  mitigate  the  patient's  suffering,  to 
prolong  life,  and  to  cure  the  disease  if  possible  • 
full  often  to  profess  or  to  do  more  than  this  is 
beyond  his  art.  R.  Qtjain,  M.D. 

DISEASE,  Symptoms  and  Signs  of. — When 
disease  affects  any  of  the  functions  or  structures 
of  the  body,  it  produces  certain  altered  actions  or 
changes,  which,  when  observed  during  life,  be- 
come evidences  of  its  presence  and  often  of  its 
nature,  and  which  then  are  called  the  symptoms 
and  signs  of  disease. 

The  terms  symptom  and  sign  are  often  used  sy- 
nonymously, though  the  derivations  of  the  words 
are  by  no  means  the  same.  Symptom,  according  to 
its  derivation  (crvfinTaifia  =  a  coincidence)  means 
simply  a  coincidence,  that  is  to  say,  it  coincides 
with  the  presence  of  certain  phenomena.  The  term 
sign  (from  signum)  is  more  distinctive,  and  seems 
more  directly  to  point  to  some  special  or  pecu- 
liar condition.  Recently,  however,  an  attempt 
has  been  made  to  give  a  more  special  meaning  to 
these  terms.  Symptom,  more  especially  if  it  be 
characterised  by  the  prefix  vital,  is  intended  to 
refer  to  modifications  of  functions,  or  to  such 
subjective  phenomena  as  we  can  learn  from  the 
patient's  account  of  his  feelings.  On  the  other 
hand,  the  term  sign,  more  markedly  with  the  pre- 
fix physical,  indicates  those  morbid  changes  which 
are  objective  or  may  be  recognised  by  the  senses 
of  the  physician,  assisted  by  other  appliances. 

It  would  possibly  be  well  if  the  meanings  of  the 
words — symptoms  and  signs  of  disease — as  above 
stated,  were  to  come  into  general  use;  but  there 
are  many  difficulties  in  the  way.  For  example, 
if  the  ear  be  applied  to  the  chest  in  the  case  of 
incompetence  of  the  aortic  valves,  we  hear  a 
murmur,  and  we  say  that  there  are  '  physical 
signs  '  of  aortic  valve  imperfection ;  but  the  loco- 
motive pulse  and  its  peculiar  beat,  would  by  many 
be  called  a  'symptom'  of  incompetence  of  the 
aortic  valves.  It  is  therefore  extremely  difficult 
to  drawthe  distinction  between  the  terms  symptom 
and  sign. 

By  whatever  name  these  phenomena  may  be 
called,  -we  must  rely  upon  them  as  the  means 
by  which  we  are  enabled  to  form  our  diagnosis. 
The  more  accurate  and  complete  our  knowledge 
of  the  functions  of  the  body  and  of  its  component 
parts,  and  the  more  capable  we  are  of  interpret- 
ing, with  all  the  completeness  possible,  the 
changes  produced  by  disease,  the  more  accurate 
will  be  our  diagnosis  as  to  its  presence  and  its 
nature.  How  these  phonomena  may  be  best 
observed  will  be  found  discussed  under  tho 
articles  on  Disease,  Diagnosis  of,  and  Physical 
Examination.  R.  Quain,  M.D. 
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DISEASE,  Terminations  of.— The  termi- 
nations of  a  disease  must  be  regarded  both  from 
a  pathological  and  from  a  clinical  point  of  view. 
Each  pathological  process  or  condition  has  modes 
of  ending  peculiar  to  itself,  but  it  is  beyond  the 
province  of  this  article  to  discuss  these  at  any 
length,  and  one  or  two  illustrations  must  suffice. 
Thus,  inflammation  may  terminate  by  resolu- 
tion ;  by  tho  formation  of  different  effusions  or 
exudations  ;  or  by  causing  suppuration,  softening, 
induration,  ulceration,  or  gangrene.  Fever,  if  it 
end  favourably,  may  terminate  by  crisis,  lysis,  or 
a  combination  of  these  modes,  or  in  an  irregular 
fashion.  An  effusion  of  blood  may  remain  more 
or  less  altered  ;  may  undergo  organization  ;  may 
soften  and  undergo  a  puriform  change  ;  may  form 
a  cyst;  or  may  be  altogether  absorbed. 

The  clinical  terminations  of  diseases  are  highly 
important,  and  demand  more  consideration.  In 
the  first  place,  a  disease  frequently  terminates  in 
the  death  of  the  patient.  This  event  may  take 
place  suddenly  or  very  rapidly,  from  the  occur- 
rence of  some  serious  lesion,  or  of  grave  func- 
tional disorder  of  an  organ  essential  for 
carrying  on  the  phenomena  which  constitute 
life.  In  other  cases  death  is  the  termination  of 
a  more  or  less  acute  illness,  either  affecting  a 
person  previously  in  the  enjoyment  of  good 
health ;  or,  what  is  not  uncommon,  being  the 
consummation  of  a  chronic  malady,  which 
has  existed  for  a  longer  or  shorter  period.  In 
still  other  instances,  death  is  a  slow  and  chronic 
process,  the  patient  gradually  sinking,  several 
causes  and  morbid  conditions  often  ultimately 
contributing  to  the  fatal  event.  The  modes  in 
which  death  occurs  are  described  elsewhere,  and 
therefore  need  not  be  discussed  in  this  article. 
See  Death,  Modes  of. 

In  the  next  place,  a  large  proportion  of  cases 
of  disease  end  in  complete  and  entire  recovery, 
the  patients  being  restored  to  their  previous 
state  of  health,  and  no  organic  mischief  estab- 
lished. This  result  may  be  expected  in  most 
of  the  ailments  or  functional  disorders  which 
are  of  such  common  occurrence,  provided  proper 
treatment  is  carried  out.  Again,  the  great 
majority  of  cases  of  acute  disease  terminate  in  com- 
plete recovery,  taking  them  in  the  mass,  though 
several  affections  of  this  class,  when  they  do  not 
prove  fatal,  are  liable  to  leave  behind  them 
more  or  less  serious  deterioration  of  the  general 
health,  or  even  actual  organic  disease.  In  this 
class  of  cases,  when  recovery  does  ensue,  it  is 
usually  only  after  a  more  or  less  prolonged 
period  of  convalescence.  Chronic  complaints,  if 
they  are  of  a  structural  nature,  cannot  in  most 
instances  end  in  complete  recovery,  although  to 
all  appearance  the  patient  may  often  be  quite 
restored.  Even  in  these  cases,  however,  an  actual 
cure  may  sometimes  be  effected,  and  that  after  a 
disease  has  had  a  prolonged  duration.  This  is 
illustrated  by  several  chronic  skin-affections, 
syphilis,  and  chronic  inflammation  of  mucous 
surfaces.  Or  it  may  happen  that  the  patient 
recovers  perfectly,  only  with  the  destruction  of 
some  structure  which  is  not  essential  to  life, 
such  as  the  lymphatic  glands. 

Thirdly,  partial  or  incomplete  recovery  is  a 
very  common  mode  of  termination.  This  is  ob- 
served in  many  cases  of  acute  disease,  where 
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either  the  patient  remains  permanently  in  a 
state  of  general  ill-health,  without  any  actual 
structural  lesion  being  discoverable;  or  some 
positive  organic  affection  has  been  established, 
of  which  phthisis  remaining  after  acute  pneu- 
monia, or  cardiac  disease  following  acute  rheuma- 
tism, afford  apt  illustrations.  An  attack  of  an 
acute  malady  may  also  serve  to  bring  out 
some  latent  constitutional  predisposition;  01 
may  leave  the  patient  in  such  a  condition  that 
certain  so-called  constitutional  maladies  are 
readily  originated  from  slight  causes.  Partial 
recovery,  amounting  often  to  very  marked  im- 
provement, may  take  place  in  many  serious 
diseases  of  a  chronic  nature.  This  is  illus- 
trated by  numerous  cases  of  pulmonary  con- 
sumption, in  which  disease  great  improvement 
is  often  observed,  not  only  as  regards  the 
symptoms,  but  also  in  the  local  lesions,  so  much 
so  that  patients  not  uncommonly  regard  them- 
selves as  cured.  Again  there  are  some  com- 
plaints in  which  apparent  recovery  is  brought 
about,  but  a  tendency  to  recurrence  remains, 
either  without  any  obvious  reason  or  from  slight 
causes.  Such  affections  are  exemplified  by  ague, 
asthma,  neuralgia,  intestinal  catarrh,  bronchitis, 
and  certain  skin-diseases.  As  instances  of  in- 
complete recovery  may  be  also  mentioned  the 
cure  of  some  prominent  symptom  or  symptoms, 
while  the  disease  which  originates  these  pheno- 
mena continues  unaltered.  Thus,  it  may  be 
possible  to  get  rid  of  ascites,  which  the  patient 
regards  as  the  disease  from  which  he  suffers, 
while  cirrhosis  of  the  liver,  upon  which  the 
ascites  depends,  is  a  permanent  condition ;  ex- 
tensive dropsy  and  other  symptoms  associated 
with  cardiac  diseases  may  also  be  got  rid  of,  while 
the  organic  mischief  still  remains.  Sudden 
lesions  may  terminate  in  partial  recovery.  For 
instance,  a  case  in  which  a  sudden  haemorrhage 
into  the  brain  has  occurred,  attended  with  marked 
apoplectic  and  paralytic  symptoms,  not  uncom- 
monly improves  remarkably  in  course  of  time,, 
the  clot  being  more  or  less  absorbed.  Some  com- 
plaints, which  are  usually  sudden  in  their  onset, 
may  apparently  be  recovered  from  completely,, 
but  sometimes  set  up  conditions  which  ultimately 
lead  to  permanent  disease.  Thus  the  passage  of 
a  gall-stone  or  of  a  renal  calculus  may  excite 
such  irritation  as  to  cause  an  inflammatory  pro- 
cess to  be  set  up,  which  may  induce  perma- 
nent mischief,  such  as  closure  of  the  tile-due 
or  of  the  ureter  in  the  several  instances,  and 
the  effects  may  not  be  perceptible  until  a  con- 
siderable interval  has  elapsed. 

Lastly,  it  must  be  remarked  that  some  affec- 
tions can  hardly  be  said  to  have  any  termina- 
tion. They  continue  during  the  life  of  the  indi 
vidual,  perhaps  interfering  but  little  or  not  at 
all  with  the  health,  or  at  all  events  not  in  any 
way  contributing  to  the  death  of  the  patient, 
when  that  event  does  happen.  This  applies  to 
many  of  the  ailments  from  which  people  suffer; 
as  well  as  to  many  chronic  organic  diseases  not  in 
themselves  serious  or  giving  rise  to  any  impor- 
tant symptoms,  and  not  implicating  structures 
essentia!  to  life.       Frederick  T.  Roberts. 

DISEASE,  Treatment  of.— This  term  has 
reference  to  the  means  by  which  disease  may  be 
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prevented— prophylactic  or  preventive  treatment; 
or  its  effects  counteracted  when  it  occurs — reme- 
dial or  curative  treatment. 

1.  Preventive  treatment  will  be  found  dis- 
cussed under  the  heads — Contagion;  Climate; 
Disease,  Causes  of;  Disinfection;  Malabia; 
Personal  Health  ;  Public  Health,  &c.  ;  as 
weil  as  in  the  several  articles  treating  of  special 
diseases.  It  is  therefore  unnecessary  to  say 
more  upon  the  subject  in  this  place. 

2.  Curative  treatment. — Bearing  in  mind  that 
disease  is  a  deviation  from  health  in  the  functions 
or  component  materials  of  the  body,  it  must 
be  remembered  that  there  is  in  organized  bodies 
a  tendency  to  maintain  their  healthy  function 
and  structure,  and  in  case  of  disease  or  injury 
to  recur  to  it.  This  is  especially  manifest  in 
the  lower  types  of  animals,  which  when  mutilated 
are  capable  of  resuming  more  or  less  completely 
their  original  form,  to  the  extent  even  of  the  re- 
storation of  parts  that  have  been  lost.  In  man  and 
the  higher  animals  this  power  of  complete  restor- 
ation is  confined  to  the  elementary  cells  and  least 
complex  structures  of  which  the  body  consists ; 
the  more  complex  tissues  are  not  reproduced,  nor 
are  lost  parts  restored.  There  is,  however,  in  man, 
as  in  all  organised  beings,  a  tendency  to  rectify 
deviations  from  health,  and  to  restore  the  or- 
ganization to  its  normal  condition.  To  remove  or 
subdue  the  causes  of  disease,  and  to  aid  this  re- 
storative power  in  the  establishment  of  healthy 
function  and  structure,  is  for  the  cure  of  disease  the 
most  philosophical  indication  that  can  be  adopted. 
But  our  knowledge  of  disease  and  of  remedial 
agents  is  not  sufficient  to  enable  us  always  to 
carry  out  these  principles.  As  the  treatment  of 
disease  has  been  directed  sometimes  to  the  one 
object  and  sometimes  to  the  other,  frequently  to 
neither,  it  has  given  origin  to  a  greatvariety  of  sys- 
t  ems  or  methods  of  practice.  Thus  in  the  earliest 
history  of  the  healing  art,  means  the  most  diverse 
were  used  for  the  relief  of  suffering.  Sometimesthe 
suffering  or  the  disease  yielded  whilst  these  means 
were  being  employed;  and  it  was  concluded, 
on  very  insufficient  grounds,  that  these  agents 
had  '  cured '  the  disease.  Persons  who  had  felt, 
as  they  supposed,  the  beneficial  effects  of  these 
particular  remedies,  communicated  them  to 
others  as  the  result  of  their  experience;  and 
thus  was  established  what  has  been  known  in 
Medicine  as 

Empiricism. — This  mode  of  practice  has  its  ad- 
vantages and  its  disadvantages.  When  aided  by 
accurate  knowledge  and  discrimination  it  often 
leads  to  satisfactory  results  ;  and  many  remedies 
suggested  by  experience,  and  that  alone,  are 
now  found  to  be  in  accord  with  our  more  ad- 
vanced scientific  knowledge  ;  take,  for  example, 
the  use  of  mercury  in  syphilis,  which  though 
long  used  empirically,  is  now  known  to  act  by 
its  control  over  the  nutrition  of  young  cellular 
growths.  So  also  with  respect  to  quinine  and 
other  remedies  of  now  established  usefulness.  On 
the  other  hand,  more  empiricism,  when  vaguely 
applied,  taints  and  damages  to  this  day  the  treat- 
ment of  disease.  It  is  this  practice  which,  for  ex- 
ample, suggests  opium  to  quiet  a  cough  or  a  colic, 
without  reference  to  the  cause  of  the  one  or  the 
other,  and  when  an  expectorant  or  a  purgative 
would  have  been  the  suitable  remedy;  and  it  is 


this  empiricism  which  does  such  harm  in  the 
hands  of  amateur  practitioners,  leading  them  to 
recommend  for  the  relief  of  symptoms  remedies 
which  they  supposed  had  relieved  like  symptoms 
in  other  cases,  however  different  the  real  nature 
or  causes  of  these  symptoms  may  have  been. 

Bational  Treatment.  —  On  the  other  hand, 
modern  science  endeavours  to  take  cognizance 
of  the  nature  of  disease,  and  also  of  the  specific 
action  of  remedies ;  it  seeks  to  counteract  the 
operation  of  the  one  by  the  influence  of  the 
other.  This  constitutes  the  rational  treatment 
of  disease.  To  extend  this  system  should  be 
the  object  of  the  scientific  practitioner.  On  the 
one  side,  it  is  his  duty  to  study  the  nature  of 
disease  itself,  its  causes,  and  their  effects;  on 
the  other,  to  study  the  action  of  various  agents  on 
the  living  body  in  health  and  in  disease ;  and  if 
possible  to  trace  how  far  the  one  is  capable  of 
combating  and  subduing  the  other.  This  study 
of  scientific  therapeutics  is  of  comparatively 
recent  date,  and  is  now  pursued  with  great  zeal. 
The  results  already  arrived  at  are  alike  satis- 
factory and  encouraging.  As  rational  treatment 
becomes  more  firmly  established,  scientific  medi- 
cine will  take  a  more  elevated  and  nobler  position. 
The  modes  or  methods  by  which  the  two  great 
principles  just  alluded  to,  the  foundations  as  they 
are  of  the  healing  art,  have  been  applied  are 
extremely  various,  and,  although  these  different 
methods  may  be  traced  to  the  one  or  to  the  other, 
they  have  received  distinctive  names,  according 
as  they  are  marked  by  some  special  characteristic. 
A  few  of  these  modes  of  treatment  may  be 
briefly  enumerated. 

1.  Expectant  treatment. — This  mode  of  treat- 
ment is  founded  on  the  principle  that  the  resto- 
rative power  should  be  allowed  entire  freedom  of 
action,  the  practitioner  neither  assisting  nor  in- 
terfering with  its  operation. 

2.  What  is  called  Homoeopathic  treatment  would 
by  some  persons  be  included  under  the  preceding 
head.  It  proposes  to  treat  disease  by  giving  in  in- 
finitesimal doses  substances  that  are  supposed  to- 
be  capable  of  producing  a  diseased  condition  like 
that  which  they  are  intended  to  cure.  It  may  be 
described  in  the  words  of  Moliere,  who  wrote  long 
before  Hahnemann,  the  inventor  of  homoeopathy, 
as  Part  cTamuser  le  malade  pendant  que  la  nature 
guerit.  There  is  no  doubt  that  in  this  and  iu 
similar  methods  of  treatment,  the  imagination 
plays  an  active  and  useful  part. 

3.  Palliative  treatment  consists  simply  in  the 
adoption  of  means  which  are  calculated  to  soothe, 
and  to  lessen  suffering,  and  thereby  to  prolong 
life  when  the  cure  of  disease  is  not  possible. 

4.  Stimulant  treatment  is  founded  on  a  doc- 
trine which  regards  most  forms  of  disease  as 
associated  with  or  dependent  on  a  lowered  state 
of  the  vital  powers,  and  which  teaches  that  in 
such  cases  the  free  use  of  stimulants  is  the  prac- 
tice most  to  be  relied  on.    See  Stimulants. 

5.  Antiphlogistic  treatment  is  the  converse  of 
the  preceding.  It  recognises  in  many  forms  of  dis- 
ease increasod  nervous  excitement  and  vascular 
fulness,  which  are  to  be  remedied  by  depressing 
agencies,  such  as  low  diet,  bleeding,  purgation, 
&c.   See  Blood,  Abstraction  of,  and  Depletion. 

6.  Purgative,  diaphoretic,  or  otherwise  eli- 
mino/.ivc  treatmont  aims  at  removing  by  the 
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iutestinal  raucous  membrane,  by  the  skin,  or  by 
the  secreting  glands  respectively,  certain  morbid 
matters ;  and  thus  allowing  the  restorative  power 
of  the  system  to  operate  more  efficiently.  See 
Purgatives,  &c. 

7.  The  Water  cure,  including  baths,  acts  partly 
on  the  principle  of  elimination,  partly  by  exert- 
ing a  tonic  influence.  See  Baths  and  Hydro- 
pathy. 

8.  Revulsive  treatment  acts  by  producing  coun- 
ter-irritation by  means  of  blisters,  setons,  issues, 
and  the  like.  See  Counter-irritants,  Revul- 
sives, &c. 

9.  Dietetic  treatment  constitutes  a  greater  or 
less  portion  of  all  modes  of  treatment.  It 
implies  a  reference  to  the  kind  of  food  which  is 
adapted  to  the  circumstances  in  which  the  patient 
is  placed,  and  which  is  suitable  in  the  form  of  dis- 
ease from  which  he  is  suffering.    See  Diet. 

10.  The  treatment  by  Climate  operates  more  or 
less  by  removing  the  patient  beyond  the  region 
of  noxious  influences,  and  placing  him  in  circum- 
stances which  promote  healthy  action  of  the 
several  functions. 

It  is  well  known  that  under  these  several  and 
varied  modes  of  treatment  disease  may  yield  and 
patients  may  get  well.  Hence  it  has  been  said 
that  as  different  means  are  made  use  of  to  obtain 
a  single  result,  the  treatment  of  disease  can  never 
be  absolutely  scientific.  Phthisis  is  pointed  out, 
for  example,  as  a  disease  which  one  person  seeks 
to  relieve  by  cod-liver  oil,  another  by  climate, 
a  third  by  tonics,  a  fourth  by  sedatives,  a  fifth 
by  attention  to  the  digestive  organs,  and  a  sixth 
by  counter-irritation.  "We  need  scarcely  say 
that  the  disease  bearing  the  name  of  phthisis 
is  an  aggregate  of  phenomena  or  conditions,  the 
relief  of  any  one  of  which  may  lead  to  the 
amelioration  of  the  others.  Thus  the  general 
health  might  be  improved  by  climate,  and  with 
it  all  the  other  symptoms.  Cod-liver  oil,  with 
remedies  calculated  to  improve  the  digestion, 
may  lead  to  healthy  nutrition,  and  thus  to  miti- 
gation of  all  the  symptoms.  The  like  remark 
applies  to  the  other  agencies  mentioned.  The 
treatment  of  disease  must  not,  then,  be  con- 
demned as  unscientific  because  it  cannot  remedy 
a  variety  of  morbid  states  by  a  single  agent, 
but  would  aim,  on  still  strictly  scientific  prin- 
ciples, by  different  agencies  to  overcome  disease 
the  effects  of  which  are  manifested  in  different 
forms. 

In  conclusion,  it  may  be  repeated  that  the  end 
and  aim  of  the  practitioner  should  be,  if  possible, 
firstly,  to  discover  the  cause  or  causes  on  which 
the  disease  depends,  and  to  remove  or  counteract 
them  if  practicable ;  and,  secondly,  to  endeavour, 
by  every  available  means,  to  restore  to  health 
the  functions  of  the  body,  and  with  that  object 
to  guide  and  assist  Nature,  but  never  to  thwart 
her  operations.  R.  Quain,  M.D. 

DISEASES,  Types  and  Varieties  of.— In 

the  case  of  many  diseases  more  or  less  distinct 
varieties  are  recognised,  which  in  some  instances 
constitute  well-defined  types.  It  ie  important  to 
understand  the  precise  significance  of  these 
terms  in  different  cases. 

In  the  first  place  the  varieties  of  a  particular 
affection  may  be  founded  upon  diversities  ob- 
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served  in  its  clinical  history.  Thus,  according 
to  the  intensity  of  the  symptoms  and  their  dura- 
tion, a  large  number  of  complaints  are,  as  has 
already  been  pointed  out,  divided  into  acute,  sub- 
acute, and  chronic  varieties.  Again,  many  diseases, 
while  presenting  in  the  majority  of  cases  a  cer- 
tain group  of  symptoms,  upon  which  their  general 
clinical  description  is  founded,  exhibit  striking 
differences  in  the  exact  nature  of  the  phenomena 
observed,  as  well  as  in  their  gravity,  when  the 
mass  of  cases  is  taken  into  account,  and  on  these 
differences  varieties  or  types  are  founded.  This 
is  well  exemplified  by  some  of  the  acute  spe- 
cific fevers,  such  as  typhoid  fever,  scarlatina, 
measles,  and  small-pox.  Of  these  affections 
several  varieties  are  described,  dependent  upon 
the  severity  of  the  symptoms,  the  nature  of  those 
which  are  most  prominent,  or  the  characters 
of  the  eruption. 

In  the  next  place,  the  classification  of  a 
disease  into  varieties  may  be  founded  upon 
a  pathological  basis.  For  instance,  pulmonary 
phthisis  may  arise  from  different  morbid 
processes,  and  many  attempts  have  been  made 
to  arrange  the  cases  of  this  disease  into 
corresponding  groups.  Illustrations  of  these 
pathological  varieties  are  also  found  in  the 
different  forms  of  cancer ;  varieties  of  pneu- 
monia, of  laryngitis,  and  of  fatty  disease  of 
the  heart ;  and  in  the  classification  of  serous 
inflammations  accordingto  their  morbid  products, 
such  as  fibrinous,  serous,  purulent,  &c.  Again, 
such  a  pathological  condition  as  dropsy  or  fever 
may  be  divided  into  varieties.  Thus  dropsy  is  ar- 
ranged according  to  its  situation  and  distribution, 
as  anasarca,  ascites,  &e. ;  or  according  to  its 
pathological  cause,  whether  cardiac,  pulmonary, 
hepatic,  &c.  Fever  is  recognised  as  having  seve- 
ral important  types,  founded  upon  its  intensity, 
its  course,  and  the  exact  nature  of  the  phenomena 
accompanying  the  pyrexial  state. 

Another  division  of  a  disease  into  varietiei 
is  (Etiological,  the  cases  being  grouped  accord- 
ing to  their  causation,  either  the  immediate 
pathological  or  the  more  remote  exciting  causes 
being  employed  as  the  basis  of  division.  Tbns 
we  have  the  different  forms  of  meningitis 
(simple,  tubercular,  rheumatic,  &c.) ;  the  aetio- 
logical  varieties  of  pleurisy  or  peritonitis 
(idiopathic,  traumatic,  perforative,  tubercular, 
secondary,  &c.) ;  those  of  joint-inflammation, 
(simple,  rheumatic,  gouty,  scrofulous,  &c);  or 
those  of  intestinal  obstruction.  ^Etiological 
varieties  are  often  at  the  same  time  charac- 
terised by  differences  in  the  pathological  results 
and  products.  Lastly,  it  must  be  mentioned 
that  sometimes  a  certain  group  of  symptoms  is 
summed  up  for  convenience  under  some  single 
term,  which  symptoms  really  depend  upon  very 
different  morbid  conditions  and  causes;  apd 
therefore  it  often  becomes  necessary  to  classify 
affections  thus  named  into  varieties.  Dyspepsia 
neuralgia,  apoplexy,  epilepsy,  and  paralysis  will 
afford  illustrations  of  such  an  arrangement. 

Frederick  T.  Roberts. 

DISINFECTANTS.    See  Disinfection. 

DISINFECTION.— Stnon.  :  Fr.  Disinfec- 
tion ;  Ger.  Dcsinficircn. 
Definition. — Disinfection,  in  the  proper  sense 
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of  the  term,  means  any  process  by  -which  the 
contagium  of  a  given  disease  may  be  destroyed 
or  be  rendered  inert. 

Disinfectants,  however,  are  used  in  practice 
for  several  objects,  and  in  consequence  the  term 
has  often  been  vaguely  applied  to  the  use  of 
heat  or  chemical  means  for  preventing  the  gene- 
ration or  for  the  destruction  of  noxious  agents, 
whether  products  of  specific  disease  or  not.  In 
this  vague  and  erroneous  sense  disinfectants  have 
been  confounded  with  deodorants,  which  merely 
cover  or  destroy  offensive  odours  without  affect- 
:n"  the  contagia;  and  with  antiseptics,  which 
'  are  fatal  to  the  growth  and  multiplication  of 
microzymes.'  Following  the  line  indicated  by 
Dr.  Baxter  in  his  valuable  report  on  an  experi- 
mental study  of  certain  disinfectants,  it  is  neces- 
sary to  distinguish — 

1.  The  true  meaning  of  the  word — that  of 
acting  on  the  specific  poisons  of  communicable 
diseases  in  such  a  way  as  prevents  their 
spreading. 

2.  That  of  acting  upon  organic  substances  in 
such  a  way  as  renders  them  less  liable  to 
undergo  molecular  change  and  decomposition, 
whether  spontaneously  or  under  the  influence  of 
catalytic  agents,  as  in  the  case  of  emulsin  upon 
amygdalin,  or  under  the  influence  of  living  or- 
ganisms, such  as  are  connected  with  fermenta- 
tion and  putrefaction.  Examples  of  this  kind  of 
action  are  seen  in  salting  meat,  and  in  preserving 
small  animals  in  weak  solutions  of  carbolic  acid. 

3.  That  of  preventing  or  arresting  decompo- 
sition by  killing  the  torulse  associated  with  fer- 
mentation in  slightly  acid  media,  or  the  bacteroid 
organisms  associated  with  putrefaction  in  neutral 
or  alkaline  media.  Properly  speaking,  this  is 
the  action  of  an  antiseptic,  but  the  relative  power 
of  disinfectants  has  been  largely  estimated  by 
their  efficacy  in  this  respect,  partly,  no  doubt, 
because  antiseptic  power  is  desirable  in  a  dis- 
infectant, but  chiefly  because  it  is  so  difficult  to 
submit  disinfectants  to  their  proper  test  by  ex- 
perimenting upon  contagium. 

4.  That  of  the  destruction  of  the  noxious  pro- 
ducts of  the  metabolism  of  dead  organic  matter, 
however  brought  about.  These  products  consist 
chiefly  of  gases  or  vapours,  many  of  which,  such 
as  sulphuretted  hydrogen,  ammonia,  and  sulphide 
of  ammonium,  are  easily  destroyed  by  appro- 
priate agents,  even  when  used  in  a  very  dilute 
state,  and  success  in  this  respect  is  no  proof  of 
the  value  of  a  disinfectant  in  its  true  sense, 
though  the  power  of  destroying  such  emanations 
is  possessed  by  almost  all  disinfectants  of  prac- 
tical utility. 

Mode  of  Action. — The  manner  in  which  dis- 
infectants are  supposed  to  act  is  very  various. 
Some,  such  as  permanganate  of  potassium,  ozone, 
and  oxygen,  set  free  from  water  by  chlorine,  oxi- 
dise organic  matter.  Others,  such  as  sulphurous 
acid,  withdraw  oxygen,  and  have  a  reducing 
influence ;  or,  like  chlorine,  may  combine  with 
hydrogen  and  remove  it,  or  form  substitution- 
compounds.    Those  of  a  fourth  class,  such  as 
chloride  of  zinc  and  some  other  metallic  salts, 
are  supposed  to  owe  their  activity  to  the  power 
which  they  possoss  of  coagulating  albumon  or 
combining  with  it.    Another  class,  of  which 
carbolic  acid  is  the  typo,  is  supposed  to  arrest 


molecular  changes,  whether  they  be  those  neces- 
sary for  vital  manifestations  or  for  decompo- 
sitions. And  finally,  the  mineral  acids  are 
supposed  to  be  efficacious,  in  part,  at  least,  be- 
cause they  alter  the  reaction  of  the  media  con- 
taining contagia.  Most  disinfectants  act  in 
several  of  these  ways. 

Genebai  Eemabks. — It  has  been  proved  that 
the  contagia  of  several  diseases  must  consist  of 
minute  solid  particles,  for  they  are  neither 
soluble,  nor  diffusible,  nor  volatile,  and  we  may 
infer  that  all  other  contagia  are  particulate 
likewise.  A  characteristic  of  contagium,  due 
to  its  particulate  nature,  is  that  dilution  lessens 
the  chance  of  infection,  but  has  little  effect  upon 
the  case  if  the  disease  be  taken.  There  is  either 
no  effect  at  all,  or  a  full  specific  effect.  Con- 
tagium particles  are  apt  to  exist  as  clouds  in 
air,  water,  or  milk,  instead  of  being  equally 
distributed  throughout;  and  this  bears  upon 
practical  disinfection.  The  particulate  and  non- 
gaseous form  of  contagium  floating  in  the 
atmosphere  prevents  it  from  being  absorbed  by 
any  liquid  or  solid  disinfectant  which  does 
not  wash  or  come  into  intimate  contact  with 
every  portion  of  the  air,  and  as  this  is  impracti- 
cable, infected  air  can  only  be  purified  by  gaseous 
disinfectants,  such  as  sulphurous  acid  or  chlo- 
rine. Disinfectants  of  this  kind,  to  be  effective, 
must  be  present  in  such  a  quantity  as  is  incom- 
patible with  the  existence  of  human  beings. 
From  this  it  follows  that  saucers  of  disinfecting 
fluids,  or  irritating  vapours  and  gases  in  the 
sick-room,  are  merely  a  useless  annoyance  to 
the  patient,  except  in  so  far  as  they  may  be 
desired  as  deodorants.  The  best  method  for 
dealing  with  infected  air  is  to  replace  it  by  ven- 
tilation, especially  by  means  of  ventilating  open 
fire-places.  The  proper  use  of  volatile  disin- 
fectants is  the  purification  of  walls,  ceilings,  and 
inaccessible  places ;  and  for  this  purpose,  if  pos- 
sible, enough  should  be  used  to  saturate  the 
atmosphere,  remembering  that  the  virulent  par- 
ticles are  most  likely  protected  by  being  buried 
in  a  bit  of  epithelium  or  surrounded  by  an  albu- 
minous envelope. 

The  nature  of  the  medium  in  which  contagious 
particles  are  suspended  has  the  most  important 
bearing  upon  the  selection  of  a  disinfectant. 
The  presence  of  albumen  is  found  to  protect  septic 
germs  to  a  considerable  extent  against  the  action 
of  permanganate  of  potassium  and  chlorine,  but 
has  little  or  no  influence  upon  the  action  of  sul- 
phurous acid  and  carbolic  acid.  Dr.  Baxter  gives 
reasons  for  believing  that  the  comparatively 
uniform  quantitative  action  of  carbolic  acid  upon 
contagia  and  septic  microzymes,  as  compared  with 
the  striking  differences  between  the  disinfectant 
action  of  chlorine  and  permanganate  upon  con- 
tagia on  the  one  hand  and  septic  microzymes  on 

1  Though  disinfectant  or  antiseptic  gases  of  such 
strength  as  can  be  tolerated  in  the  sick-room  are  utterly 
Inept  as  regards  useful  effect  upon  contagium,  it  is  just 
possible  that  they  may  be  of  service  in  destroying  or  ren- 
dering Incapable  of  change  the  organic  matters  evolved 
from  tho  Bkln  and  lungs,  which  are  always  very  noxious, 
and  may  bo  especially  so  in  disease.  These  organic  mat- 
ters are  necessarily  more  or  less  re-brcathed  unless  the 
patient  be  placed  in  a  current  of  air.  If  ventilation  suffi- 
cient to  prevent  all  odour  cannot  bo  provided,  then  somo 
gas,  such  as  chlorine  or  ozono,  that  will  destroy  the  cause 
of  the  odour  is  certainly  desirable. 


398 


DISINFECTION. 


the  other,  is  chiefly  or  entirely  due  to  differ- 
ences in  the  media  in  which  the  respective  par- 
ticles are  suspended,  and  not  to  differences  in 
resisting  power  possessed  by  the  particles  them- 
selves. This  points  to  an  important  advantage 
enjoyed  by  substances  like  sulphurous  acid  or 
carbolic  acid,  which  appear  less  influenced  by 
the  nature  of  the  medium,  and  also  shows  the 
necessity  of  thoroughly  mixing  disinfectants  with 
liquids  or  substances  to  be  disinfected.  The 
alkaline  or  neutral  character  of  virulent  sub- 
stances led  Dr.  Dougall  to  select  dilute  hydro- 
chloric acid,  which  has  little  action  upon  lead 
soil-pipes  in  the  cold,  as  the  best  disinfectant 
for  excreta. 

A  cardinal  principle  in  disinfection  is  that  it 
should  be  carried  out  at  the  source,  or  as  near 
the  source  of  the  contagion  as  possible.  Inunc- 
tion with  lard,  with  carbolised  oil  (1  to  40),  or 
with  glycerine,  to  clog  epithelial  scales,  and 
regular  washing  and  change  of  clothing,  will  do 
much  to  protect  the  purity  of  the  air  against  con- 
tagium  proceeding  from  the  skin  in  such  dis- 
eases as  scarlet  fever  and  small-pox.  One  of 
ethereal  solution  of  peroxide  of  hydrogen  to  8 
of  lard  is  an  excellent  application  for  the 
skin  in  typhus.  Discharges  from  the  mouth, 
nose,  and  bowels,  as  well  as  the  urine,  should 
be  received  in  vessels  cont<"mng  disinfecting 
solutions  to  cover  them  and  give  protection 
to  the  air ;  and  then  larger  quantities,  or  more 
concentrated  solutions,  as  the  case  may  be, 
should  be  thoroughly  incorporated  with  the 
discharges  before  they  are  removed  from  the 
original  vessels. 

Of  all  agencies  for  preventing  the  spread  of 
communicable  disease,  cleanliness  is  one  of  the 
most  important.  Facts  have  been  adduced  point- 
ing to  the  conclusion  that  filth,  when  undergoing 
change  of  a  fermentative  or  putrefactive  nature, 
is  in  a  condition  the  most  conducive  to  the 
extension  of  infectious  disease.  Pending  the 
removal  of  accumulations  of  dirt,  and  for  the 
protection  of  workmen,  fermentation  may  be 
delayed  by  the  application  of  crude  carbolic 
acid,  chloride  of  zinc,  or  bichromate  of  potash, 
used  in  moderate  quantity  as  antiseptics,  and 
the  whole  accumulation  might  then  be  earthed 
over  if  it  had  to  remain  any  time.  For  real 
disinfection  the  large  quantity  required  and  the 
mixing  necessary  would  be  prohibitory. 

The  ultimate  fate  of  contagium  is  to  be  de- 
stroyed by  putrefaction,  and  this  appears  invari- 
ably to  destroy  its  specific  infective  power.  In  cer- 
tain cases  where  real  disinfection  is  impracticable, 
as  in  dealing  with  the  accumulation  of  manure 
and  litter  from  a  number  of  animals  suffering 
from  cattle-plague,  the  natural  processes  may  be 
hastened  by  stacking  the  material  so  that  it  shall 
'heat,'  or  may  even  bo  destroyed  by  sponta- 
neous combustion.  Certainly  putrefaction  should 
not  be  delayed  by  small  additions  of  disinfec- 
tants, which  cannot  accomplish  the  destruction 
of  all  noxious  matter  present. 

Special  Disinfectants.  1.  Heat. — Heat,  dry 
or  moist,  is  perhaps  tho  best  disinfectant  we 
possess.  The  experiments  of  Drs.  Henry,  Baxter, 
"W.  Roberts  and  others  have  shown  the  effects 
of  this  agent  upon  vaccine,  malignant  pustule, 
septic  microzymes,  scarlet  fever,  plague,  &c. 


High  temperature  and  length  of  exposure  a 
to  a  certain  extent,  mutually  compensatory,  bu 
it  appears  that  a  temperature  below  140°  F. 
(60°  C.)  will  not  disinfect  vaccine  even  with  long 
exposure.  Tyndall  points  out  that  some  germs 
seem  to  be  in  a  dormant  condition,  in  which  they 
resist  the  action  of  heat  unless  applied  very  long 
or  intermittently,  so  as  to  start  their  vitality 
into  growth,  when  they  are  easily  killed.  Ex- 
perimental facts  show  that  excessive  tempera- 
tures are  as  unnecessary  as  dangerous  in  practical 
disinfection.  It  is  extremely  improbable  that  any 
contagium  can  withstand  a  temperature  of  220°  F. 
(104-5  C),  maintained  during  two  hours.  When 
contagium  is  shielded  by  thick  material,  into 
which  heat  penetrates  6lowly,  the  time  necessary 
to  reach  the  disinfecting  temperature  may  be 
long,  and  hence  the  necessity  for  spreading  cloth- 
ing and  opening  out  bedding  in  special  hot-aii 
chambers,  where  the  heat  ought  not  to  be  less 
than  220°  F.  (104-5  C),  nor  more  than  250°  F. 
(121-1°  C).  Hot-air  chambers  are  usually  built 
of  brick,  and  are  furnished  with  wooden  sup- 
ports for  clothing,  which  should  not  come  in 
contact  with  metal. 

Dr.  James  B.  Russell,  Medical  Officer  of 
Health  for  Glasgow,  has  communicated  to  the 
writer  the  most  important  fact,  that  at  the  In- 
fectious Diseases  Hospital  of  that  city  no  further 
disinfection  of  the  linen  and  clothing  of  the 
patients  is  carried  out  than  is  afforded  by  the  boil- 
ing, washing,  &c,  required  in  the  judgment  of  the 
washerwomen  to  cleanse  and  dress  the  clothing ; 
and  yet  a  continuous  careful  scrutiny  has  failed 
to  discover  a  single  case  of  disease  propagated 
by  such  clothing.  It  is  probable  that  soda  is 
used  in  the  boiling,  in  some  cases  at  least,  and 
the  extreme  softness  of  Glasgow  water  doubtless 
helps  by  its  osmotic  and  dissolving  power. 

2.  Carbolic  Acid. — A  solution  of  this  6ub 
stance  of  the  strength  of  5  per  cent.,  or  1  in  20, 
is  the  only  one  fit  for  use  in  disinfection.  For 
steeping  fine  clothing  a  solution  should  be 
made  from  crystals.  The  solution  generally 
useful  is  that  obtained  by  making  up  one  gallon 
of  crude  80  per  cent,  acid  to  sixteen  gallons 
with  water.  To  disinfect  a  suspected  liquid,  an 
equal  volume  of  one  of  these  solutions  is  needed. 
The  results  of  the  experiments  of  Baxter  and 
others  prove  that  'no  virulent  liquid  can  be 
considered  disinfected  by  carbolic  acid  unless  it 
contain  at  least  2  per  cent,  by  weight  of  the  pure 
acid.'  A  preparation  called  MacdougaWs  Powder 
contains  carbolic  acid,  but  is  inferior  to  the  pure 
kinds,  though  safer  and  more  applicable  in  many 
cases  to  prevent  odour.  Judging  from  the  light 
of  experiments,  carbolic  acid  vapour  is  quite 
useless,  though  clinically  Mr.  Crookes  and  Mr. 
Hope  thought  it  of  use  in  cattle-plague,  but  the 
animals  and  surroundings  were  drenched  with 
liquid  acid  or  solution.  Though  carbolic  vapour 
appears  impotent  asregards  effect  upon  contagium 
it  will  preserve  the  freshness  of  a  bit  of  meat 
suspended  in  it  for  months.  Very  small  quan- 
tities of  tho  liquid  acid  mixed  with  organic 
fluids  enables  them  to  remain  fresh  and  resist 
decay  for  a  long  time.  So  little  as  one-fifth  per 
cent,  preserves  milk.  It  is  obvious  then  that 
small  quantities  of  this  disinfectant,  instead  of 
destroying  contagium,  may  actually  preserve  its 
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activity,  when  otherwise  it  would  have  suc- 
cumbed to  the  action  of  naturalagencies.  This 
danger  may  accompany  the  limited  use  of  any 
disinfectant  that  has  a  '  pickling or  preserva- 
tive action  in  small  quantity.  Owing  partly  to 
the  volatility  of  carbolic  acid,  which  removes  it 
iu  time,  and  partly  to  the  peculiarity  of  its 
action,  another  danger  attends  its  use  in  any- 
thing short  of  full  strength  and  full  doses  when 
applied  to  kill  contagium.  The  acid  may,  for  a 
time,  deprive  the  contagium  of  its  infective 
power  without  permanently  abolishing  it,  and 
the  virulent  properties  may  be  regained  when- 
ever the  acid  has  evaporated.  This  has  been 
proved  experimentally  by  Dr.  Dougall,  of  Glas- 
gow, who  found  that  vaccine  mixed  with  carbolic 
acid  (1  in  50)  regained  its  infective  power  after 
10  days'  exposure  to  the  air. 

Carbolic  acid  coagulates  albumen  when  in 
sufficiently  strong  solution ;  while  it  restrains 
putrefaction,  and  limits  the  growth  of  low  forms 
of  animal  life.  It  decomposes  potassium  per- 
manganate, and  therefore  cannot  be  used  in 
conjunction  with  this  agent  or  with  chlorine. 
Though  it  does  not  destroy  sulphuretted  hy- 
drogen, it  is  a  good  deodorant  in  some  cases. 
When  Demonstrator  of  Anatomy  to  the  Uni- 
versity of  Edinburgh,  the  writer  experimented 
on  a  large  scale  with  different  substances  for 
removing  odour  from  the  hands  of  the  stu- 
dents, after  working  in  the  dissecting-room,  and 
found  that  a  1  per  cent,  solution  of  carbolic  acid 
is  superior  in  efficacy  to  permanganate,  even 
when  strong  enough  to  stain  the  skin,  and  is 
also  preferable  to  chloride  of  lime.  In  this 
connection  it  is  worthy  of  remark  that  the 
'septic ferment'  connected  with  septicaemia,  ery- 
sipelas, &c,  appears  to  be  destroyed  by  rather  less 
carbolic  acid  than  vaccine  requires. 

3.  Sulphur  Dioxide. — The  aqueous  solution 
of  this  substance  contains  sulphurous  acid.  Bax- 
ter's experiments  show  that  it  is  the  most  potent 
volatile  disinfectant  known ;  and  as  it  is  very 
soluble,  and  is  little  affected  by  the  presence  of 
albumen,  it  is  also  powerful  in  the  disinfection 
of  liquids.  It  destroys  sulphuretted  hydrogen 
thus,  SOt  +  2BuS  =  2H20  +  S3,  and  combines  with 
ammonia.  A  strong  solution  of  sulphurous  acid 
is  sold,  but  is  difficult  to  use,  on  account  of  its 
suffocating  odour.  The  solution  can  be  made 
by  deoxidizing  hot  concentrated  sulphuric  acid 
with  copper-turnings  or  charcoal.  For  aerial 
disinfection  the  best  plan  is  simply  to  burn 
sulphur  in  very  large  quantities.  This  dis- 
infectant forms  sulphites,  and  is  a  reducing  or 
deoxidizing  agent,  in  the  first  place,  for  it  unites 
with  the  oxygen  of  many  compounds  to  form 
sulphuric  acid ;  but  it  may  give  up  oxygen,  and 
when  mixed  with  much  vegetable  matter  the 
sulphur  may  come  off  as  sulphuretted  hydrogen. 
Sulphur  dioxido  and  chlorine,  as  well  as  this 
substance  and  permanganate  of  potash,  mutually 
dostroy  each  other,  and  therefore  should  not  bo 
used  together.  Sulphur  dioxide  destroys  the 
activity  of  dry  vaccine  on  points  very  rapidly, 
and  even  when  much  diluted  stops  the  amoeboid 
movements  of  living  cells,  kills  vibrios,  and  acts 
deleteriously  on  vegetation.  'Whether  chlorine 
or  sulphur  dioxide  be  chosen,  it  is  desirable  that 
the  space  to  be  disinfected  should  be  kept  satu- 


rated with  the  gas  for  not  less  than  an  hour.' 
'  A  virulent  liquid  cannot  be  regarded  as  cer- 
tainly and  completely  disinfected  by  sulphur 
dioxide,  unless  it  has  been  rendered  perma- 
nently and  strongly  acid.  The  greater  solubility 
of  this  agent  renders  it  preferable,  ceteris  paribus, 
to  chlorine  and  carbolic  acid,  for  the  disinfection 
of  liquid  media  '  (Baxter).  According  to  Baxter's 
experiments,  a  larger  percentage  of  sulphur  di- 
oxido than  of  carbolic  acid  is  required  for  the 
disinfection  of  the  virus  of  infective  inflammation, 
but  a  smaller  percentage  for  other  coutagia.  Sul- 
phur dioxide  preserves  meat  and  other  substances, 
when  in  closed  vessels,  for  very  long  periods.  It 
bleaches  vegetable  colours,  attacks  iron,  and 
is  absorbed  by  cloth  and  leather — facts  to  be 
remembered  in  practical  disinfection.  1  lb.  of 
sulphur,  when  burned,  produces  11*7  cubic  feet 
of  sulphur  dioxide  gas. 

4.  Chlorine  is  most  easily  obtained  from  chlo- 
ride of  lime  or  bleaching  powder,  by  adding 
hydrochloric  or  sulphuric  acid.  Exact  propor- 
tions cannot  be  stated,  as  the  value  of  the 
bleaching  powder  varies  ;  but  rather  more  acid 
than  equal  parts  of  bleaching  powder  and  strong 
hydrochloric  acid  may  be  taken.  The  acid 
should  be  diluted  before  use.  Another  method 
is  to  pour  strong  hydrochloric  acid  upon  heated 
binoxide  of  manganese;  this  method  of  disinfec- 
tion is  impracticable  compared  with  burning  sul- 
phur. For  deodorizing  water-closets,  some  crystals 
of  potassium  chlorate  may  be  thrown  into  a  wide- 
mouthed  bottle  containing  dilute  hydrochloric 
acid.  Euchlorine  comes  off  gradually,  and  is  both 
more  effective  and  more  agreeable  than  chlorine. 
The  most  marked  character  of  chlorine  is  its 
strong  affinity  for  hydrogen,  which  enables  it  to 
break  up  compounds  containing  that  body,  and 
to  set  free  in  a  nascent  or  active  state  the  oxygen 
combined  with  hydrogen  in  water.  It  is,  there- 
fore, one  of  the  most  universally  applicable  and 
powerful  deodorizers  in  existence.  Direct  ex- 
periment shows  that  '  there  is  no  security  for  the 
effectual  fulfilment  of  disinfection  short  of  the 
presence  of  free  chlorine  in  the  virulent  liquid, 
after  all  chemical  action  has  had  time  to  sub- 
side.' Chlorine  is  soluble  in  water  to  the  extent 
of  2|  volumes  in  one,  and  this  solution  may  b? 
used  for  disinfection.  When  merely  used  as  a 
deodorizer,  enough  euchlorine  may  be  expelled 
from  moist  chloride  of  lime  by  the  carbonic  acid 
of  the  air  for  most  purposes. 

5.  Permanganate  of  Potassium. — This  sub- 
stance is  non-poisonous,  and  is  a  good  deodo- 
rant, especially  for  the  emanations  from  organic 
bodies.  It  is,  moreover,  free  from  odour,  and 
its  aqueous  solution  shows,  by  loss  of  colour, 
when  it  is  exhausted.  It  is  a  very  suitable 
deodorant  for  the  sick-room,  as,  when  dissolved 
in  water  and  a  large  surface  of  the  solution  ex- 
posed to  the  air,  it  will  absorb  gases  to  some 
extent.  Contagium  being  non-gaseous,  is  not 
affected,  unless  in  contact  with  the  solution. 
Permanganate  of  potassium  is  a  true  disinfec- 
tant, oxidizing  and  destroying  contagia  as  well 
as  putrid  matters ;  but  the  quantity  required 
and  tho  prico  render  its  use  almost  impossible, 
for  enough  permanganate  has  to  be  used  to  de- 
stroy the  medium  or  vohicle  bearing  contagium 
as  well  as  the  contagium  itself.   Condy's  fluid  is 
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a  solution  of  this  substanco  in  water.  'When 
permanganate  of  potash  is  used  to  disinfect  a 
virulent  liquid  containing  much  organic  matter, 
or  any  compounds  capablo  of  uniting  with  the 
permanganate,  there  is  no  security  for  the  effec- 
tual fulfilment  of  disinfection,  short  of  the  pre- 
sence of  undecomposed  permanganate  in  the 
liquid,  after  all  chemical  action  has  had  time  to 
subside  '  (  Baxter).  When  the  virulent  liquid  or 
matters  are  small  in  quantity,  permaganate 
solution  forms  a  capital  receptacle,  and  may 
stand  by  the  bedside  as  a  deodorant  till  re- 
quired as  a  disinfectant.  The  safe  rule  in 
employing  permanganate  as  a  disinfectant  is 
to  add  it  and  mix  till  the  colour  is  retained. 
Permanganate  has  no  effect  in  restraining  the 
appearance  of  bacteria,  or  preventing  the  onset 
of  putrefaction. 

6.  Acids. — The  mineral  acids  and  glacial 
acetic  acid  have  all  disinfecting  power  when 
used  in  sufficient  quantity;  but,  except  sul- 
phurous acid,  there  are  serious  difficulties  in  the 
way  of  their  use,  and  we  have  better  disinfect- 
ants. Hydrochloric  is  inferior  to  chlorine  as  a 
gaseous  agent ;  but  the  solution  is  extremely 
cheap,  and  is  useful  for  disengaging  chlorine,  as 
well  as  for  employment  as  a  disinfectant.  Chromic 
acid,  which  has  remarkable  power  in  preventing 
putrefaction  and  killing  microzymes,  is  too  dear 
to  be  used  outside  the  laboratory. 

7.  Nitrous  Acid. — Nitrous  acid  can  be  easily 
disengaged  as  a  gas  by  putting  bits  of  copper 
into  nitric  acid,  or  pouring  nitric  acid  upon  saw- 
dust or  starch.  It  is  the  best  deodorant  for  the 
deadhouse,  and,  without  doubt,  it  is  a  vigorous 
disinfectant,  but  is  too  dangerous  for  ordinary 
use,  as  it  may  easily  be  breathed  in  quantity 
sufficient  to  cause  fatal  bronchitis. 

8.  Chloride  of  Lime.  —  Bleaching  -  powder 
gives  off  chlorine  easily,  and  this  probably  ex- 
plains its  disinfecting  power.  It  is  very  cheap 
and  manageable,  and  hence  of  much  importance. 

In  regard  to  the  agents  hitherto  considered, 
we  hava  more  or  less  of  the  sure  light  of  direct 
experiment  upon  contagium;  but  the  claims  of 
the  following  and  a  legion  of  other  substances 
asserted  to  be  '  powerful  disinfectants,  of  which 
it  is  impossible  to  speak  too  highly,1  rest  entirely 
upon  chemical  theories,  or  the  opinions  of  phy- 
sicians, or  upon  their  power  of  coagulating  albu- 
men, or  of  delaying  or  preventing  putrefaction 
and  fermentation,  or  of  deodorising.  It  will  be 
scarcely  necessary  to  do  more  than  enumerate 
the  best,  as  follows : — 

9.  Metallic  Salts,  including — a.  Bichromate 
of  Potash,  b.  Sulphate  of  Copper,  c.  Chloride  of 
Zinc  (Burnett's  Fluid)  which  can  be  made  very 
cheaply  by  pouring  hydrochloric  acid  upon 
calamine,  the  native  carbonate,  or  upon  zinc. 
It  seems  to  be  the  most  useful  of  the  metallic 
salts,  d.  Chloride  of  Aluminium,  c.  Ferric 
Chloride,  which,  if  strong,  liberates  offensive 
fumes  from  animal  matters,  but  is  a  fair  anti- 
septic and  preservative.  /.  Ferrous  Sulphate, 
g.  The  Waste  Chlorides,  from  the  manufacture 
of  chlorine,  contain  MnCL,,  Fo2Cl,„  and  free 
UC1,  which  cost  next  to  nothing,  and  might  be 
used  for  larger  masses  of  filth  or  drains. 

10.  Ozone. — This  body,  got  by  half  immers- 
ing a  stick  of  phosphorus  in  tepid  water,  or 


mixing  gradually  3  parts  strong  sulphuric  acid 
and  2  parts  permanganate  of  potassium,  oxidises 
organic  matter,  and  so  destroys  odours.  Tere- 
bene  and  cupralum,  a  preparation  containing 
terebene,  are  good  deodorants,  aud  give  rise  to 
ozone. 

1 1 .  Charcoal.  —  Charcoal  condenses  gases 
within  its  pores  where  combustible  gase6  are  de- 
stroyed by  the  condensed  oxygen.  Contagium, 
unless  in  water,  does  not  enter  the  pores,  for] 
being  particulate,  it  is  not  absorbed  from  the  an- 
as gases  are. 

Practical  Disinfection. — In  conclusion  a 
few  remarks  may  be  offered  as  to  the  modes  of 
carrying  out  disinfection  under  circumstances  in 
which  it  is  commonly  required. 

1.  Clothing  and  bedding. — In  dealing  with 
the  ragged  and  worthless  articles  of  the  poor,  local 
authorities  will  generally  find  it  most  satisfac- 
tory to  both  parties  to  burn  them  and  replace 
with  new.  By  such  discreet  generosity  danger 
is  averted,  and  good-will  created,  which  helps 
in  getting  early  information  and  carrying  out 
measures,  and  so,  by  shortening  epidemics,  saves 
expense.  If  not  burned,  clothing  may  be  baked 
(see  Heat),  or  well  boiled  with  soda.  Before 
coming  to  the  washhouse  they  may  steep  in 
5  per  cent,  carbolic  solution,  or  chloride  of  zinc 
(1  to  240),  or  chloride  of  lime  (2  oz.  to  the  gallon). 

2.  Rooms. — The  foundation  for  disinfectr 
ing  rooms  is  thorough  cleansing  with  soft 
soap  and  hot  water,  which  may  contain  5 
per  cent,  carbolic  acid,  but  the  carbolic 
solution  is  not  so  easily  handled.  The  walls 
and  ceiling  should  be  brushed,  and  wall-paper 
removed.  Furniture,  if  iron,  is  to  be  washed  with 
carbolic  solution,  and  removed  from  the  room. 
Textile  fabrics  should  be  baked  or  boiled.or  spread 
out  in  the  room  for  fumigation,  but  this  is  not 
so  effective,  and  colours  are  bleached.  The 
chimney,  doors,  and  windows  are  to  be  closed,  and 
crevices  covered  with  paper  pasted  on.  Then 
one  or  more  tubs  of  water  are  to  be  placed  in 
the  room,  and  an  earthenware  saucer  containing 
sulphur  placed  over  each,  supported  by  a  pair 
of  tongs  laid  across  to  prevent  danger  from  fire. 
The  sulphur  can  be  lighted  by  pouring  a  little 
alcohol  upon  it,  or  by  means  of  a  live  coal.  The 
usual  rule  is  to  use  1  lb.  of  sulphur  for  each 
1,000  cubic  feet  of  space,  but  this  only  gives 
1*17  per  cent.  S02  to  the  air,  and  3  lbs.  is  a 
more  satisfactory  quantity.  The  door  is  to 
be  shut  until  next  day,  when  the  windows  and 
doors  are  all  to  be  opened,  and  kept  open  for 
twenty-four  hours.  In  whitewashed  rooms  the 
walls  should  be  scraped,  and  then  washed  with 
hot  lime  in  addition  to  the  fumigation. 

3.  Drains,"Water-closets,&c— Properdrains 
remove  sewage  so  swiftly  and  completely,  that 
little  or  no  sewage-gas  is  formed  if  ventilation 
is  given.  For  bad  drains  carbolic  acid,  chloride 
of  zinc,  or  waste  chlorides  from  the  manu- 
facture of  chlorino  are  fair  palliatives.  The 
excreta  from  cases  of  infectious  diseases  require 
a  very  large  quantity  of  disinfectant,  which 
should  be  applied  in  a  concentrated  form  before 
thoy  are  thrown  into  the  water-closet  or  house 
pipes.  When  a  reliable  amount  of  disinfectant 
is  in  these  cases  sent  down  the  pipes,  it  is  apt 
to  corrode  them  unless  it  has  been  allowed  to 
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expend  its  energy  on  the  excreta  alone  in  the 
first  place.  If  small  quantities  of  disinfectants 
are  poured  down  water-closets,  it  is  better  to  mix 
them  with  the  after-flush  water  which  fills  traps 
and  basins,  so  that  the  little  energy  available 
may  be  devoted  to  the  destruction  of  any  slime 
adhering,  or  portions  of  organic  matter  retained. 
Permanganate  of  potash  is  the  most  pleasant 
agent  for  this  purpose,  though  expensive.  Chloride 
of  zinc,  from  its  cheapness  and  preservative 
power,  is  worthy  of  mention.  When  there  are 
no  water-closets,  the  excreta  in  cases  of  cholera 
and  typhoid  fever  should  be  received  in  a  vessel 
containing  half  a  pint  or  more  of  a  1  in  20  solu- 
tion of  commercial  hydrochloric  or  sulphuric  acid, 
and  then  put  along  with  some  chloride  of  lime 
into  a  covered  stoneware  vessel  in  the  back  yard. 
After  a  few  hours  the  contents  of  this  vessel  may 
be  thrown  into  the  cesspool  or  upon  the  midden. 

4.  Dead  bodies,  if  putrid  or  bearing  conta- 
gium,  should  be  wrapped  in  sheets  wet  with  1  in 
20  carbolic  solution,  or  1  in  40  chloride  of  lime ; 
or,  if  coffined,  sawdust  saturated  with  one  of  these 
solutions  should  be  packed  around  them. 

It  is  necessary  clearly  to  keep  in  view  the 
object  desired  when  selecting  disinfectants,  deo- 
dorants, or  antiseptics ;  whether  it  be  destruc- 
tion of  contagium,  merely  'pickling'  and  pre- 
serving, arresting  putrefaction  and  fermentation, 
or  deodorisation.  From  all  that  has  been  said 
it  is  evident  that  the  different  'disinfecting' 
nostrums,  applied  as  their  inventors  direct,  can 
have  little  effect  upon  contagium,  but  may  have 
more  or  less  power  in  the  other  directions  indi- 
cated. James  A.  Eusseix. 

DISLOCATION  OF  ORGANS  (dis-,  apart, 
and  locus,  a  place).    See  Organs,  Dislocation  of. 

DISPLACEMENT  OF  ORGANS.  See 

Organs,  Displacement  of. 

DISSECTION -WOUNDS.  See  Post- 
mortem Wounds. 

DISTOMA  (SU,  double,  and  a-ripa,  a 
mouth). — Stnon.  :  Fluke  ;  Fasciola  ;  Fr.  dis- 
tome ;  Grer.  Leberwwrm. — A  genus  of  trematode 
parasites,  vulgarly  called  flukes.  The  term  was 
founded  by  Eetzius  in  1786  ;  but  the  title  Fas- 
ciola, previously  employed  by  Linnaeus,  is  the 
more  correct,  especially  when  applied  to  the 
common  liver-fluke,  which  is  an  occasional  in- 
habitant of  the  human  body.  Nearly  twenty  in- 
stances of  the  occurrence  of  this  parasite  (Distoma 
hepaticum  of  some  writers)  in  man  have  been 
placed  on  record.  Besides  infesting  the  liver- 
ducts  and  gall-bladder,  it  has  been  found  under 
the  skin  behind  the  ear  (Fox),  beneath  the  scalp 
(Harris),  and  in  the  sole  of  the  foot  (Giesker). 

Several  other  species  of  fluke  are  known  to 
infest  mankind,  but  with  the  exception  of  the 
Egyptian  hsematozoon  (Bilharzia  hcemalobia) 
none  of  them  are  of  frequent  occurrence.  Thus 
the  lancet-shaped  fluke  (Distoma  lanceolatum) 
has  thrice  occurred,  leading  to  a  fatal  result  in 
a  single  instance,  whilst  the  minute  Distoma  hy- 
ierophytcs  has  only  once  been  recorded.  The  large 
human  fluke,  Bomotimes  known  as  Busk's  fluke 
(Distoma  crasswm)  had  also,  until  lately,  only 
once  been  noticed;  but,  through  Dr.  George 
Johnson,  the  writer  has  become  acquainted  with 
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Fig.  16. 
Distoma  con- 
junctum  x  4 
diameters. 


two  more  instances  of  infection  fiona  this  para- 
site, and  there  is  some  ground  for  believing  that 
the  cases  of  fluke  described  by  Dr. 
Leidy  of  Philadelphia  refer  to  the 
same  parasite.  More  recently  also 
(Lancet,  1875)  Dr.  McConnell  has 
recorded  the  occurrence  of  an  un- 
doubtedly new  species  from  a  Chi- 
nese, for  which  the  writer  has  pro- 
posed the  title  of  Distoma  sinense. 
Large  numbers  infested  the  ducts 
of  the  liver.  Professor  Leuckart 
subsequently  proposed  the  term 
Distoma  spathulatum.  Professor 
McConnell  has  also  discovered  an- 
other fluke  in  man  (D.  conjunctival, 
Cobbold)  previously  only  known  to 
infest  the  fox  and  dog.  Taken  as 
a  whole  the  human  flukes  referable 
to  the  genus  Distoma  have  very 
little  clinical  importance ;  but,  since  After  MoCon- 
there  were  striking  symptoms  in  neU- 
connection  with  the  above-mentioned  cases  of 
Distoma  erassum  (affecting  an  English  missionary 
and  his  wife  during  their  residence  in  China)  it 
may  be  as  well  to  mention  that  these  large  para- 
sites, individually  varying  from  one  to  three 
inches  in  length,  appear  to  be  capable  of  inducing 
severe  diarrhoea  and  colic.  Their  organisation  is 
totally  distinct  from  that  of  the  common  fluke. 
They  probably  never  gain  access  either  to  the 
liver  or  its  ducts.  (Proceed.  Linn.  Soc,  Feb. 
1875.)  The  administration  of  santonine,  male 
fern,  and  other  anthelmintics  has  been  unat- 
tended with  positive  results ;  those  specimens  that 
were  expelled  seeming  to  have  been,  as  it  were, 
starved  out  by  the  patients  having  been  put 
upon  a  milk  diet,  recommended  by  Dr.  Johnson. 
The  missionary  and  his  wife  having  returned  to 
China  were  again  attacked  by  Distoma  erassum. 
In  the  spring  of  1878,  they  again  consulted  the 
writer  in  London,  not  only  on  their  own  account, 
but  also  on  behalf  of  one  of  their  children,  a  little 
girl,  who  had  also  contracted  the  fluke-disorder 
in  China.  Flukes  have  twice  or  thrice  been  de- 
tected in  the  eye,  but  they  appear  to  have  been 
sexually  immature  worms,  referable  probably,  as 
Leuckart  has  suggested,  to  the  Distoma  lanceola- 
tum. The  flukes  described  by  Treutler  and  Delle 
Chiaje,  if  genuine,  have  no  clinical  importance. 
See  Bilharzia.  T.  S.  Cobbold. 

DIURESIS  (Sta,  through,  and  ovpim,  I  pass 
water). — A  free  excretion  of  urine,  whether 
natural  or  artificially  induced. 

DIURETICS  (Sid,  through,  and  ohpita,  I  pass 
water). 

Definition. — Remedies  which  increase  the 
secretion  of  urine. 

Enumeration. — The  following  comprise  the 
most  important  diuretics: — Water;  salts  of 
Potash,  Soda,  and  Lithia;  Alcohol,  Nitrous  Ether, 
Turpentine,  Juniper,  Copaiba,  Cantharides, 
Digitalis,  Squill,  Tobacco,  and  Scoparium.  The 
action  of  diuretics  is  often  aided  by  brisk  purga- 
tion, depletion,  counter-irritation  over  the  loins, 
and  sometimes  by  the  use  of  mercury. 

Action. — The  secretion  of  urine  appears  to 
consist  partly  of  mechanical  nitration  of  fluid 
D  D 
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through  the  glomeruli  of  the  kidney,  and  partly 
of  secretion  by  the  colls  of  the  urinary  tubules. 
The  filtration  in  the  glomeruli  is  increased  by 
anything  which  raises  the  blood-pressure 
throughout  the  system  generally,  or  in  the 
renal  arteries  locally.  The  systemic  blood- 
pressure  may  be  raised  by  cold  to  the  surface, 
digitalis,  squill,  and  tobacco.  Digitalis,  and 
possibly  other  drugs  have  also  a  local  action 
on  the  renal  arteries,  which  are  more  readily 
affected  by  some  drugs  than  other  arteries  in 
the  body.  The  exact  mode  of  action  of  the  other 
diuretics  is  not  determined,  but  common  salt, 
nitrate  of  potash,  urates,  and  urea  increase  the 
flow  of  urine,  even  although  the  pressure  in  the 
vessels  of  the  kidney  is  very  low.  It  is  there- 
fore probable  that  they  stimulate  secretion  by 
acting  on  the  nerves  or  cells  in  the  kidney  itself. 

Uses. — Diuretics  are  employed  to  increase 
the  flow  of  urine,  and  thus  remove  water  or  ex- 
crementitious  products  like  urea  from  the  body. 
They  are  used  in  cases  of  general  dropsy,  or  of 
accumulation  of  fluid  in  the  peritoneum  or  pleura. 
In  febrile  conditions  they  are  given  to  aid  in  the 
elimination  of  waste  matter.  They  are  also 
employed  in  order  to  render  the  urine  more 
watery,  and  thus  prevent  the  deposition  of  solids 
from  it,  and  the  formation  of  calculi  in  the  kid- 
ney or  bladder,  or  to  redissolve  such  concretions 
when  they  are  already  formed.  Digitalis  and 
squill  are  most  useful  in  dropsy  dependent  on 
heart-disease;  the  other  remedies  are  more  effec- 
tive in  dropsy  dependent  on  disease  of  the  kid- 
neys or  liver.  The  action  of  digitalis  and  squill 
is  greatly  assisted  by  the  addition  of  a  little  blue 
pill,  and  when  the  kidneys  are  much  congested 
or  pressed  upon  from  without  by  accumulation 
of  fluid  in  the  abdominal  cavity,  diuretics  some- 
times fail  to  act  until  the  congestion  has  been 
relieved  by  depletion  from  the  loins  or  the  use 
of  a  brisk  purgative,  and  the  pressure  removed 
by  paracentesis.  T.  Lauder  Bbunton. 

DIZZINESS.    See  Vebtigo. 

DOCHMITTS  {Sbx/Jtos,  twisted). — A  genus 
of  nematoid  worms  established  by  Dujardin. 
See  Sclkrostoma. 

DOTHINENTEBITIS  (5o0iV,  a  pustule, 
and  (VTfpov,  the  intestine). — A  synonym  for  a 
form  of  enteritis,  accompanied  by  an  enlargement 
of  the  follicles,  which  causes  them  to  resemble 
pustules.    See  Intestine,  Diseases  of. 

DOUCHE  (Fr.). — Definition. — A  jet  of 
water  propelled  against  some  part  of  the  body 
through  a  dnccia  or  pipe.  The  size  of  the  jet  of 
water,  tho  degrco  of  its  impetus,  and  its  tempera- 
ture, can  all  be  regulated.  A  douche  differs  from 
simple  affusion  in  its  application,  being  more 
local,  and  the  force  with  which  it  is  applied  being 
greator. 

Application  and  Action. — Douches  of  cold 
and  of  hoi  wator,  of  vapour,  and  occasionally 
of  gas  are  employod;  but  those  by  far  the  most 
commonly  usod,  except  where  there  are  hot 
natural  waters,  are  of  cold  water. 

The  immediate  effect  produced  by  a  cold 
douche  01  those  who  are  unaccustomed  to  it 
is  a  feeling  of  shock,  spasmodic  shortness  of 
breatliinu  palpitation  of  the  heart,  and  some- 


times pain  in  the  back  of  the  head.  Locally  the* 
first  effect  of  a  douche  is  to  deaden  the  bensi-l 
bility  of  the  part  to  which  it  is  applied;  but  if 
the  douche  be  powerful  enough,  reaction  of  thei 
part  comes  on  in  about  forty  seconds.  This! 
continues  for  a  time  ;  but  if  the  douche  be  kept 
up  for  three  or  four  minutes,  the  pulse  falls  seven! 
or  eight  beats,  the  deadening  of  sensibilitv  re- 
turns, and  the  temperature  of  the  part  is  greatly 
lowered ;  when  the  douche  is  withdrawn  re- 
action again  takes  place.  This  alternate  seda- 
tive and  stimulating  effect,  producing  emptiness 
and  turgescence  of  the  vessels,  quickens  the 
action  of  the  capillaries  of  the  part,  and  thus 
favours  the  transmutation  of  tissue.  The  mecha- 
nical effect  of  the  force  with  which  the  douche 
is  applied  must  not  be  overlooked.  If  great,  it 
produces  the  highest  amount  of  stimulation, 
which  may  almost  amount  to  inflammation. 

Different  portions  of  the  body  have  different 
degrees  of  tolerance  of  the  douche.  Thus  the 
extremities  and  the  head  bear  it  better  than  the 
chest,  and  the  chest  somewhat  better  than  the 
abdomen  ;  and  the  posterior  aspect  of  the  body 
bears  it  much  better  than  the  anterior.  Patients 
soon  get  accustomed  to  the  cold.  Warm  douches 
produce  less  shock,  and  are  more  easily  borne, 
but  they  are,  comparatively  speaking,  little  em- 
ployed in  private  houses.  An  alternation  of  hot 
and  cold  douches,  known  somehow  by  the  name 
of  Scotch,  is  a  valuable  remedy ;  in  it  the  hot 
water  rapidly  restores  the  irritability  of  the  part 
deadened  by  the  cold  water,  and  there  is  a  maxi- 
mum of  action  and  reaction  of  the  part  obtained. 
Under  particular  circumstances  it  may  be  expe- 
dient to  use  a  jet  of  steam,  but  this,  of  course, 
must  be  used  with  caution  ;  and  a  jet  of  carbonic 
acid  is  sometimes  propelled  against  the  eye  or 
ears,  or  the  neck  of  the  uterus.  What  are  called 
ascending  douches  are  used  for  the  rectum  or  the 
vagina.  Douches  for  the  eye  and  the  ear  have 
been  used  of  late  years.  In  a  certain  sense  what 
the  English  call  pumping  is  a  variety  of  the 
douche,  and  the  shower-bath  is  in  reality  merely 
a  multiplication  of  fine  douches.  The  action  of 
dourhes  is  more  or  less  general  according  to  the 
porfton  of  the  body  to  which  they  are  applied. 
Thus  the  application  of  a  douche  to  the  head 
has  the  most  general  action,  and  that  to  the 
spine  the  next  so.  In  either  case  it  is  impossible 
to  limit  it  very  strictly,  and  there  is  a  certain 
amount  of  affusion  besides  the  direct  douche.  A 
douche,  again,  applied  to  one  of  the  extremities 
may  easily  be  localised ;  and  a  douche  may  be 
applied  only  to  one  part  or  to  several  parts  of 
the  body  in  succession. 

Douches  merely  require  a  pipe  with  nozzles 
of  various  6izes  in  connection  with  a  cistern  at 
a  certain  elevation,  or  with  a  pumping  machine, 
and  can  easily  be  improvised.  Shower-baths 
can  be  procured  with  equal  facility.  A  vapour 
douche  can  be  got  by  attaching  a  pipe  to  a  vessel 
of  boiling  water.  In  the  case  of  the  fine  douches 
used  for  the  eye,  the  water  ispropelled  with  suf- 
ficient force  by  the  action  of  a  caoutchouc  bag 
worked  by  the  hand.  Carbonic  acid  is  practically 
little  used,  and  only  where  there  is  an  abundant 
natural  supply  of  tho  gas. 

Perhaps  60"  may  bo  considered  the  average 
temperature  of  a  cold  douche,  and  from  four 
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minates  to  a  quarter  of  an  hour  its  average  dura- 
tion. The  course  of  douching  will  probably  ex- 
tend at  least  over  a  fortnight.  As  to  the  actual 
temperature  of  the  water,  the  sensation  it  pro- 
duces in  the  patient  depends  most  on  his  con- 
dition. Thus  water  of  45°  may  feel  ice-cold  to 
one  who  has  just  quitted  a  hot  bath.  In  like 
manner  a  douche  of  slightly-heated  water  may 
appear  quite  warm  when  applied  to  a  part  cooled 
by  a  cold  douche.  The  temperature  of  a  douche 
should  vary  according  to  the  condition  of  the 
patient. 

Uses. — As  a  general  rule  we  may  say  that 
douches  are  only  applicable  in  cases  of  chronic 
disease;  that  cold  douches  are  most  useful  in 
constitutional  diseases;  and  that  warm  douches, 
and  the  alternation  of  hot  and  cold,  are  most 
suitable  in  local  affections. 

The  cold  douche,  when  it  is  employed  gradually 
and  with  judgment,  is  found  serviceable^  in 
chlorotic  and  hysterical  conditions,  in  hysterical 
paralysis,  and  in  over-sensibility  of  the  skin, 
with  tendency  to  catch  cold  ;  and  of  late  years 
it  has  formed  a  part  of  the  special  treatment  of 
phthisis  in  elevated  places.  As  cold  affusion  on 
the  head  is  very  serviceable  in  infantile  con- 
vulsions, so  the  application  of  a  douche  of  cold 
water  to  the  head  is  a  calmative  and  hypnotic 
in  maniacal  cases.  It  is,  perhaps,  not  so  much 
used  in  this  way  as  formerly,  as  it  has,  like  the 
shower-bath,  come  to  be  considered  a  sort  of  pun- 
ishment to  troublesome  lunatics.  Still  it  is  a 
valuable  agent.  Hydropathic  practitioners  have 
found  douches  useful  revulsives  in  congestion  of 
the  liver  and  of  the  uterus. 

Locally  douches  have  been  used,  but  with 
moderate  benefit  only,  in  some  cases  of  skin- 
affections  and  of  chronic  ulcers.  Their  prin- 
cipal local  application,  however,  is  in  cases  of 
old  sprains,  in  chronic  rheumatism  or  gouty 
thickenings  of  joints,  in  lumbago,  in  some  neu- 
ralgias, and  in  paralysis  when  it  is  not  too  recent. 
The  Scotch  is  far  the  most  effective  for  these 
purposes,  and  there  seems  to  be  some  evidence 
of  its  having  been  efficacious  in  threatened  tabes 
dorsalis — certainly  more  efficacious  than  any 
other  remedy.  Douching  might  be  used  more 
extensively  in  private  houses  ;  still,  as  assistance 
is  always  required  by  the  patient,  public  baths 
have  advantages  for  their  application. 

John  Macphebson. 

DBACUNCTJXUS  (draeunculus,  a  little 
dragon).  —  A  synonym  of  the  guinea- worm. 
Under  this  title  the  parasite  -was  described  by 
Lister  (Phil.  Trans.,  1690),  and  afterwards  by 
'{aempfer  (1694).  Following  the  latter  autho- 
rity the  writer  has  elsewhere  recognised  the 
term  as  of  generic  value,  but  the  majority  of 
helminthologists,  after  Gmelin,  prefer  to  place 


Fio.  17.— Draeunculus  Medinensls.    Keduced  to  J. 

the  worm  under  the  genus  Filaria  (F.  mcdi- 
nensts).  The  Draeunculus  was  known  before 
the  time  of  Lister,  having  been  described  in  a 
remarkable  work  by  Velscius  (1674)  and  by 
Agatharchidas  as  quoted  by  Plutarch.   There  is 
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indeed,  every  reason  to  believe  that  the  so-called 
fiery  serpents  of  Moses  answer  to  the  dracunculi 
of  Plutarch.  The  matter  is  fully  and  learnedly 
discussed  in  Kuchenmeister's  treatise  (Parasiten, 
S.  305  ;  also  in  the  English  edition,  p.  390  et 
seq.).    See  Guineawokm.        T.  S.  Cobbold. 

DEAINAGE.    See  Public  Health. 

DRASTICS  (5pa«,  I  act). 

Definition. — Violent  purgatives. 

Enumebation. — The  drastics  most  frequently 
employed  are : — Hellebore,  Podophvllin,  Gam- 
boge, Elaterium,  Scammony,  Jalap,  and  Croton 
oil. 

For  action  and  uses  of  drastics,  see  Purga- 
tives. T.  Laudeb  Bbunton. 

DRIBDRG-,  in  "Westphalia.  Strong  Chaly- 
beate Waters.    See  Mineral  Waters. 

DKOITWICH,  in  Worcestershire.  Com- 
mon Salt  Waters.    See  Mineral  Waters. 

DROPSY  (u5p&4;  from  vSup,  water,  and 
2»f ,  aspect,  appearance). — Synon.  :  Fr.  Hydro- 
pisie ;  Ger.  Wassersucht. 

Definition. — Accumulation  of  serous  fluid  in 
the  subcutaneous  cellular  tissue,  or  in  a  serous 
cavity. 

Dropsy  is  known  by  various  other  names, 
according  to  the  portion  of  the  body  affected. 
When  confined  to  the  subcutaneous  cellular 
tissue  it  is  termed  (edema  or  anasarca ;  to  the 
peritoneal  cavity,  ascites.  The  term  is  often 
limited  to  these  two  forms  of  the  disease  ;  and 
exudations  similar  to  that  of  ascites  in  other 
cavities  are  termed  hydropericardium,  hydroce- 
phalus, hydrocele,  hydrops  oculi,  hydrops  articuli, 
and  hydrothorax  or  pleural  effusion,  according 
as  they  are  contained  in  the  pericardium,  arach- 
noid, tunica  vaginalis,  eye,  joint,  and  pleura  re- 
spectively. 

Pathology. — The  accumulation  of  fluid  in 
the  tissues,  or  in  a  serous  cavity,  depends  upon 
more  fluid  exuding  from  the  blood-vessels  than 
can  be  taken  up  by  the  absorbents.    So  long  as 
no  obstruction  to  absorption  occurs,  it  rarely 
happens  that  more  fluid  can  exude  from  the  blood- 
vessels than  the  absorbents  can  again  take  up. 
Absorption  is  partly  carried  on  by  the  veins,  and 
partly  by  the  lymphatics  ;  principally,  however, 
by  the  veins.    When  venous  obstruction  takes 
place,  fluid  is  apt  to  accumulate  in  that  part  of 
the  body  from  which  the  blood  ought  to  return 
by  the  obstructed  vessel.     But  it  does  not 
always  so  accumulate ;  for  it  may  happen  that 
the  iymphatics  are  able  to  absorb  all  the  fluid 
which  exudes  from  the  capillaries,  and  to  return 
it  into  the  general  circulation.    Thus  it  has 
been  found  by  Kanvier  that  ligature  of  the 
vena  cava  in  a  dog  does  not  usually  produce 
cedema  of  the  lower  extremities,  but  if  one 
sciatic  nerve  be  divided  in  such  an  animal, 
the  corresponding  leg  at  once  becomes  cedema- 
tous.    The  reason  of  this  is  that  so  long  as 
the  nerve  is  intact,  the  lymphatics  can  absorb 
all  the  fluid  which  exudes  from  the  capillaries, 
but  when  the  nerve  is  divided  the  arteries 
dilate,  more  fluid  is  poured  out  than  the  lym- 
phatics can  absorb,  it  accumulates  in  the  tissues, 
and  oedema  ensues.    This  oedema  is  not  due  to 
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paralysis  of  the  limb,  but  to  paralysis  of  the 
vessels.  For  if  the  sympathetic  fibres  through 
which  the  vaso-motor  nerves  pass  to  the  sciatic 
nerve  are  divided  before  they  join  the  motor 
fibres  of  that  nerve  in  the  sacral  plexus  the 
power  of  movement  remains  unimpaired,  but 
oedema  occurs  just  as  if  the  whole  nerve  had 
been  divided.  If,  on  the  other  hand,  the 
motor  strands  of  tho  sacral  plexus  are  cut 
before  they  are  joined  by  the  sympathetic  fibres, 
the  limb  is  as  completely  paralysed  as  if  the 
sciatic  nerve  had  been  cut,  but  no  oedema  takes 
place.  Any  obstruction  to  the  venous  flow  will 
operate  in  the  same  way  as  ligature  of  a  vein, 
though  to  a  less  extent,  the  effect  varying  accord- 
ing to  the  amount  of  obstruction.  Thus  regurgi- 
tation of  blood  through  the  tricuspid  valve  tends 
to  produce  general  anasarca,  and  obstruction  to 
the  portal  vein  by  cirrhosis  of  the  liver  tends 
to  cause  accumulation  of  fluid  in  the  abdominal 
cavity. 

It  has  been  mentioned  how  great  an  influence 
dilatation  of  the  arteries  from  vaso-motor  paraly- 
sis has  upon  the  production  of  oedema  in  cases 
where  the  veins  are  obstructed.  Arterial  dilata- 
tion may  also  produce  a  local  oedema,  even  when 
no  such  obstruction  is  present,  as,  for  instance, 
in  the  tissues  around  an  inflamed  part.  It  has 
been  shown,  however,  by  Winniwarter,  that 
the  walls  of  vessels  in  an  inflamed  part  are  more 
permeable,  and  allow  fluids  to  pass  through  them 
more  easily  than  healthy  vessels  will  do.  It  is 
probably  in  consequence  of  this  that  we  find 
that  a  slight  stimulus,  such  as  scratching  the 
skin,  which  ordinarily  produces  in  a  healthy 
person  only  slight  dilatation  of  the  capillaries, 
and  consequently  redness  of  the  part  scratched, 
will  produce  an  effusion  from  the  vessels,  and 
local  swelling  of  the  part  at  the  point  scratched 
in  persons  suffering  from  urticaria.  The  same 
thing  takes  place  when  the  skin  is  scratched  in 
the  neighbourhood  of  a  part  stung  by  a  wasp. 

But  this  alteration  in  the  vessels  is  not  the 
only  cause  of  the  oedema,  which  may  occur 
without  any  obstruction  to  the  circulation.  An 
alteration  in  the  composition  of  the  blood  ap- 
pears to  allow  it  to  permeate  more  easily  into 
the  tissues,  and  to  produce  oedema,  even  when 
there  is  no  obstruction  of  the  veins.  In 
cases  of  anaemia  we  find  oedema  occurring  at 
the  ankles,  although  there  is  no  obstruction  to 
the  venous  circulation  other  than  that  caused 
by  the  weight  of  the  column  of  blood  itself. 
In  these  cases,  however,  we  have  dilatation  of  the 
vessels,  as  is  shown  by  the  form  of  the  sphyg- 
mographic  tracing,  and  an  altered  composition 
of  the  blood  is  evidenced  by  the  anaemic  look  of 
the  patient.  The  dropsy  of  scurvy  is  probably 
also  due  to  blood-vascular  disorder.  In  albu- 
minuria the  altered  composition  of  the  blood 
appears  to  be  the  chief  factor  in  the  production 
of  oedema,  as  the  pulse  in  such  cases  may  be 
hard,  evidencing  arterial  contraction,  and  not 
relaxation. 

Etiology.  —  General  dropsy  affecting  tho 
subcutaneous  tissue,  the  peritoneal  cavity,  and 
the  internal  serous  cavities  and  organs  generally, 
is  usually  tho  result  of  albuminuria,  and  most 
frequently  of  that  form  which  depends  on  fatty 
degeneration  of  the  kidney.  In  cirrhotic  disease 


of  the  kidney  the  loss  of  albumen  in  the  urine 
is  much  less,  and  the  alteration  in  the  com- 
position of  the  blood  consequently  is  not  so 
great  as  in  the  firstonentioned  form.  The  arte- 
rial tension  also  is  greater  than  usual,  instead  of 
being  less.  In  the  amyloid  form  the  oedema  is 
generally-moderate. 

The  next  most  commOu  cause  of  dropsy  is 
tricuspid  regurgitation,  obstructing  the  venous 
circulation  throughout  the  body.  This  regurgi- 
tation generally  depends  on  dilatation  of  the 
right  ventricle  consequent  upon  obstruction  to 
the  flow  of  blood  through  the  lungs,  either  from 
chronic  bronchitis  and  emphysema,  or  mitral 
obstruction  and  regurgitation.  Dropsy  from 
cardiac  disease  generally  appears  first  in  the 
feet  if  the  patient  has  been  for  some  time  in  an 
upright  position,  while  dropsy  from  albuminuria 
is  often  first  remarked  by  a  puffiness  of  the  eye- 
lids. In  the  former  it  appears  where  the  greatest 
obstruction  to  re-absorption  takes  place,  and  in 
the  latter  case  in  those  parts  where  looseness  of 
the  cellular  tissue  most  readily  allows  of  exuda- 
tion. 

Local  dropsies  have,  as  a  rule,  local  causes. 
Even  the  swelling  of  the  feet  in  anaemic  young 
women,  although  dependent  on  a  general  cause, 
viz.,  dilatation  of  the  vessels,  and  altered  com- 
position of  the  blood,  is  determined  locally  by  the 
greater  obstruction  to  the  venous  circulation 
which  the  pressure  of  the  long  column  of  blood 
in  the  veins  between  the  feet  and  the  heart 
presents.  In  general  dropsy  also,  those  parts 
which  are  most  dependent  are  apt  to  become  most 
swollen.  It  is  not,  however,  always  so,  as  in 
certain  cases  the  dependent  parts  have  been 
noticed  to  be  less  dropsical  than  the  others. 
This  curious  phenomenon  seems  to  be  due  to 
some  vaso-motor  nervous  influence  on  the  vessels 
of  the  dependent  part.  The  local  oedema  of  a 
brawny  character,  often  noticed  around  in- 
flamed parts,  is  partially  due  to  swelling  of  the 
tissues  themselves,  and  partially  to  effusion  of 
fluid  between  them.  This  effusion,  as  has 
already  been  mentioned,  appears  to  be  caused 
both  by  the  dilatation  of  the  vessels  observed 
in  inflamed  parts,  and  by  the  greater  readiness 
with  which  fluids  pass  through  them. 

Dropsy  in  Serous  Cavities. — The  serous 
cavities  of  the  body,  the  arachnoid,  pleura,  peri- 
cardium, peritonaeum,  &c,  are  now  known  to  be 
large  lymph-sacs,  in  communication  with  the 
general  lymphatic  system  of  the  body.  The 
fluid  which  exudes  into  them  from  the  blood 
vessels  is,  in  the  peritonaeum  and  pleura,  removed, 
at  least  in  part,  by  a  pumping  action  in  the 
movements  of  respiration.  The  central  tendon  of 
the  diaphragm  contains  spaces,  the  walls  of  which 
are  alternately  drawn  apart  and  pushed  together 
during  its  ascent  and  descent.  Their  separation 
draws  up  lymph  from  the  abdominal  cavity,  and 
their  compression  forces  it  onwards  through  the 
lymphatic  vessels.  The  same  thing  occurs  in  the 
costal  pleura,  during  the  respiratory  expansion 
and  contraction  of  the  chest  The  accumulation 
of  fluid  in  serous  cavities  may  be  due,  like  its 
accumulation  in  the  cellular  tissues,  either  to 
diminished  absorption  or  increased  exudation. 
The  diminished  absorption  occurs  hero  in  conse- 
quence of  pressure  upon  veins,  and  possibly  also 
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from  interference  with  the  pumping  action  just 
described.  Accumulation  of  fluid  in  the  ven- 
tricles of  the  brain,  or  in  a  sub-arachnoid  cavity, 
is  chiefly  due  to  compression  of  the  veins  of  Galen. 
In  the  peritonasum  it  may  be  due  to  obstruc- 
tion of  the  portal  vein  by  cirrhosis  of  the  liver 
or  by  the  pressure  of  tumours,  and  it  may 
occur  to  a  greater  or  less  extent  in  all  cavities 
of  the  body — from  general  obstruction  of  the 
venous  circulation,  by  disease  of  the  heart  or 
lungs,  in  the  same  way  as  anasarca.  It  may 
also  occur  in  these  cavities  from  alteration  in  the 
blood,  as  in  Bright's  disease.  Active  dropsy  may 
occur  in  a  serous  cavity  from  inflammation,  and 
here  the  exudation  of  fluid  is  much  more  rapid 
than  in  passive  dropsy,  the  vessels  of  the  in- 
flamed part  being  dilated  and  more  pervious  than 
osual. 

Treatment. — The  first  thing  to  be  considered 
in  the  treatment  of  dropsy  is  the  removal  of  its 
cause,  if  this  be  at  all  possible.  Where  it  is  due 
to  obstruction  of  a  vein  we  must  hinder,  as  much 
as  possible,  the  accumulation  of  fluid  in  the  vein, 
by  preventing  the  part  from  remaining  in  a 
dependent  position,  while  at  the  same  time  we 
try  to  aid  the  absorption  of  fluid  by  the  lymphatics 
by  gentle  upward  friction.  Where  it  is  due  to 
obstruction  of  the  circulation  in  the  lungs,  we 
must  diminish,  as  far  as  possible,  all  obstructions 
to  the  pulmonary  circulation  by  inhalations, 
emetics,  and  expectorants,  pushed  if  necessary  so 
far  as  to  cause  nausea  or  even  vomiting.  Where, 
the  obstruction  is  due  to  dilatation  or  valvular 
disease  of  the  heart,  we  must  aid  the  organ  to 
contract  more  powerfully  by  the  use  of  cardiac 
stimulants,  such  as  alcohol  and  digitalis.  Digi- 
talis probably  has  a  threefold  action  in  cardiac 
dropsy,  by  strengthening  the  heart,  by  contract- 
ing the  vessels,  and  by  stimulating  the  kidneys. 
It  strengthens  at  the  same  time  that  it  slows  the 
cardiac  pulsations,  and  by  making  the  heart  con- 
tract more  powerfully  it  keeps  up  the  onward 
current  of  the  blood  more  efficiently,  and  at  the 
same  time  lessens  the  dilatation  which  tends  to 
render  the  valves  incompetent.  Besides  its  effect 
on  the  heart,  digitalis  has  also  an  action  on  the 
vessels,  causing  the  arterioles  to  contract,  and 
probably  reducing  the  dropsy  in  this  way.  For 
the  contraction  of  the  arterioles  produced  by 
digitalis  is  exactly  the  converse  of  the  condition 
which  occurs  after  division  of  the  vaso-motor 
nerves,  and  which,  as  we  have  seen,  produces 
dropsy  whenever  any  obstruction  of  the  circula- 
tlon  exists.  It  is  not  known  at  present  whether 
digitalis  also  causes  increased  absorption,  but  it 
seems  highly  probable  that  it  does  so,  because  we 
know  that  it  stimulates  the  vaso-motor  centre, 
and  stimulation  of  this  part  of  the  nervous  system 
has  been  shown  by  Goltz  to  increase  greatly  the 
rapidity  of  absorption  from  the  lymph-sac  of 
the  frog.  In  addition  to  this  action  on  the  heart 
and  vessels  generally,  digitalis  possesses  a  specific 
action  upon  the  vessels  of  the  kidney.  It  is  a 
powerful  diuretic,  and  by  thus  lessening  the 
amount  of  wator  in  the  blood  it  will  tend  to  in- 
"ease  the  absorption  of  serous  fluid  either  from 
the  cellular  tissue  or  serous  cavities.  When 
digitalis  alone  does  not  succeed,  the  addition  of 
squill  and  of  a  small  quantity  of  blue  pill  fre- 
quently increases  its  efficacy.    Digitalis  succeeds 


best  in  dropsy  caused  by  valvular  disease  or 
dilatation  of  the  heart.  It  is  not  so  useful  in 
dropsy  arising  from  renal  disease,  and  here  other 
diuretics  are  preferable.  One  of  the  best  is  spirits 
of  juniper,  given  either  as  a  mixture  or  in  th6 
form  of  Hollands  gin.  Spirits  of  nitrous  ether, 
nitre,  bitartrate  of  potash,  and  broom  are  useful 
in  all  forms  of  dropsy.  Copaiba  occasionally 
succeeds  where  other  diuretics  fail.  It  seems  to 
be  most  successful  in  dropsy  due  to  cirrhosis  of 
the  liver.  Hydragogue  cathartics,  such  as  com- 
pound jalap  powder,  elaterium,  &c,  which  cause 
copious  watery  secretion  from  the  intestines,  sup- 
plement the  action  of  diuretics,  and  by  removing 
water  from  the  body,  as  well  as  altering  its 
nutrition,  relieve  or  remove  dropsy.  In  some 
cases  of  Bright's  disease  considerable  relief  has 
been  obtained  by  the  profuse  sweating  induced 
by  vapour  baths,  hot-air  baths,  jaborandi,  or 
pilocarpin.  When  the  dropsy  does  not  yield  to 
other  remedies,  the  fluid  must  be  removed  by 
paracentesis  in  the  case  of  serous  cavities,  and  by 
very  small  superficial  incisions  or  punctures,  or 
by  the  insertion  of  very  fine  trochars  with  drain- 
age-tubes attached,  in  the  case  of  the  limbs. 

T.  Laudbb  Brunton. 

DKOWNTNG,  Death,  by.— Drowning  is 
employed,  in  an  extended  sense,  to  signify  death 
from  submersion  in  a  liquid  medium,  and  in  a 
more  restricted  sense  to  signify  death  in  conse- 
quence of  obstruction  of  respiration  so  caused. 
Now,  though  death  must  necessarily  ensue  from 
asphyxia,  when  the  air-passages  are  submerged, 
apart  from  any  other  complication,  asphyxia  is 
not  always  the  mode  of  death  in  those  who  were 
alive  at  the  moment  of  submersion.  For  death 
may  result  from  mechanical  injuries,  concussion, 
shock,  syncope,  or  apoplexy  in  the  very  act,  or  at 
the  moment,  of  falling  into  the  water.  Devergie 
estimates  that  12-5  per  cent,  of  deaths  occur 
from  one  or  other  of  these  causes.  In  the  remain- 
ing 87"5  per  cent.,  the  phenomena  of  asphyxia 
pure  and  simple  are  present  only  in  25  per  cent., 
while  in  62*5  per  cent,  these  are  more  or  less 
modified  by  the  causes  above-mentioned,  to  which 
must  be  added  the  benumbing  influence  of  cold. 

When  death  is  not  sudden  from  shock,  &c, 
the  ultimate  result  is  the  same  in  the  swimmer 
or  non-swimmer,  if  there  be  no  escape  or  rescue. 
All  efforts  to  keep  above  water  fail,  vain  elutch- 
ings  are  made  at  whatever  comes  within  reach, 
water  is  drawn  into  the  lungs  and  more  or  less 
swallowed,  all  struggles  finally  cease,  and  the 
body  sinks. 

The  indications  of  such  instinctive  efforts  form 
the  most  important  evidence  of  submersion  during 
life.  Drowning  is  not  necessarily  to  be  inferred 
in  the  case  of  a  dead  body  removed  from  the 
water ;  for  the  body  may  have  been  thrown  in 
after  death  from  other  causes — asphyxia  among 
the  rest. 

The  Evidence  or  Death  from  Drowning 
is  cumulative,  for  we  can  scarcely  say  that  there 
is  any  one  indication  invariably  present  which 
can  be  looked  upon  as  due  to  drowning  and 
nothing  else.  But  one  or  other,  or  more,  of  the 
following  appearances  are  generally  found. 

External. — The  face  is  either  pale,  or  more  or 
loss  livid,  or  frequently  bloated  if  the  body  has 
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lain  some  hours  in  the  water.  Foam  at  the  mouth 
and  nostrils  is  very  common ;  and  the  tongue  is 
swollen  and  congested,  closely  applied  to  the 
teeth,  or  even  clenched  between  them.  The  skin 
is  pale,  or  marked  here  and  there  by  livid  dis- 
colorations,  and  the  muscles  of  the  hair-bulbs  are 
rigidly  contracted,  causing  the  appearance  of 
i;oose-skin,  or  cutis  anserine  The  penis  is  re- 
markably retracted,  so  that  it  appears  quite  small 
in  proportion  to  the  size  of  the  individual. 

Indications  of  struggling  are  frequently  seen 
in  excoriations  of  the  hands,  mud  and  sand  under 
the  nails,  or  even  weeds,  straws,  or  other  small 
objects,  tightly  clenched  in  the  hands. 

Internal. — The  trachea,  bronchi,  and  smaller 
air-tubes  are  congested  and  filled  with  a  mucous 
froth,  more  or  less  tinged  with  blood.  The  lungs 
themselves  are  congested,  cedematous,  and  pit 
on  pressure.  Pressure  on  them  causes  froth  to 
exude  into  the  smaller  bronchial  tubes,  and  on 
section  a  sanguinolent  froth  and  water  escape. 
Indications  may  be  seen  of  sand,  mud,  or  small 
weeds  drawn  deep  into  the  air-passages  along 
with  the  water  in  which  submersion  took  place. 

The  stomach  contains  water.  If  this  has  any 
special  character  by  which  it  can  be  identified 
with  that  in  which  submersion  occurred,  and  not 
liiely  to  have  been  drunk  to  quench  thirst,  it  ex- 
cludes the  theory  of  its  having  been  swallowed 
before  submersion ;  and  is  a  strong  presumption, 
if  it  cannot  be  said  to  be  a  certainty,  that  it  was 
swallowed  during  the  death-agony,  and  did  not 
find  its  way  into  the  stomach  after  death.  The 
same  may  be  said  of  water  in  the  lungs. 

The  right  side  of  the  heart  and  venous  sys- 
tem in  general  frequently  present  the  appearances 
characteristic  of  asphyxia ;  and  the  brain  is  often 
congested. 

Without  relying  on  any  one  sign  as  conclusive, 
we  may  say  that  a  body  which  exhibits  goose- 
skin,  retraction  of  the  penis,  excoriations,  &c,  of 
the  hands,  froth  at  the  mouth,  water  in  the 
lungs  and  stomach,  and  congestion  of  the  right 
heart  and  venous  system,  certainly  died  from 
drowning.  In  the  presence  of  some  and  in  the 
absence  of  other  indications,  a  careful  weighing 
of  all  the  facts  is  necessary  ;  but  in  most  cases 
a  satisfactory  conclusion  can  be  arrived  at. 

Complete  submersion  is  usually  sufficient  to 
cause  death  within  two  minutes  ;  but  cases  have 
been  recorded  of  resuscitation  after  a  much 
longer  period.  Many  of  these  can  be  attributed 
to  the  exaggerated  estimation  of  time  by  anxious 
on-lookere;  but  there  are  other  well-authenti- 
cated instances,  which  may  be  explained  by  the 
supervention  of  syncope  and  temporary  cessation 
of  the  respiratory  process.  That  which  renders 
resuscitation  after  submersion  less  likely  than 
after  a  corresponding  period  of  mere  suffocation 
is  the  entry  of  water  into  the  lungs  by  aspiration. 

Treatment.— The  treatment  of  the  drowned 
consists  in  the  persistent  use  of  artificial  respira- 
tion {see  Artificial  Respiration,  and  Resus- 
citation) so  long  as  any  signs  of  life  romain, 
together  with  the  application  of  means  to  coun- 
teract the  great  abstraction  of  body-heat  which 
occurs  even  when  the  aerial  temperature  is  com- 
paratively high.  Before  commencing  the  move- 
ments of  artificial  respiration,  the  mouth  and 
nostrils  should  bo  freed  from  water  and  froth, 
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by  holding  the  head  somewhat  low,  face  down- 
wards, for  a  few  seconds.  Artificial  respiration 
should  then  be  immediately  proceeded  with  ■ 
and  at  the  same  time  the  wet  clothes  should  be 
removed .  and  the  body  wrapped  up  in  warm 
clothes  obtained  from  bystanders,  pending  the 
arrival  of  warm  blanket*,  hot  bottles  or  bricks 
&c,  from  the  nearest  hoiibe.  Assiduous  friction 
of  the  extremities  should  also  be  kept  up.  These 
directions — artificial  respiration  excepted — natu- 
rally presuppose  assistance,  it  this  be  not  at 
hand,  the  operator  must  rely  mainly  on  artificial 
respiration.  In  the  performance  of  artificial 
respiration  by  Sylvester's  method,  especial  care 
must  be  taken  against  pressing  on  the  stomach, 
for  as  it  so  frequently  contains  water,  this  may 
be  pressed  up  the  oesophagus,  and  drawn  into  the 
lungs  by  the  next  inspiratory  movement. 

When  spontaneous  respiratory  movements 
commence,  attention  should  be  directed  to  main- 
tain life,  by  the  application  of  warmth  exter- 
nally, assiduous  friction  of  the  limbs  upwards, 
and  the  administration  of  a  teaspoonful  of  brandy 
and  water,  wine,  or  coffee.  Lung-complications 
should  be  watched  for  and  counteracted. 

D.  Terries. 

DROWSINESS.— Inclination  to  sleep.  See 
Sleep,  Disorders  of. 

DRTT. — A  term  applied  to  certain  morbid 
conditions,  to  express  the  entire  or  comparative 
absence  of  fluid  exudation  or  secretion,  which  is 
often  present  in  such  conditions ;  for  example, 
Dry  Gangrene,  Dry  Cavity,  Dry  Catarrh,  and 
Dry  Pleurisy.  The  word  is  also  associated  with 
certain  ausculatory  signs,  which  convey  the 
impression  of  want  of  moisture;  for  example, 
Dry  Rhonchus  and  Dry  Crackle.  See  Phtsicai 
Examination. 

DUCHENNE'S  PAEALTSIS.  See 

Psetjdo-Hyfertrophic  Paralysis. 

DUCTUS  ARTERIOSUS,  Patency  of.- 

See  Heart,  Malformations  of. 

DUMBNESS. — Definition. — The  condition 
of  an  individual  incapable  of  articulating  sounds. 

Dumbness  may  arise  from  a  variety  of  causes, 
and  its  prognosis  and  treatment  vary  accordingly. 

1.  Dumbness  due  to  Deafness. — The  most 
frequent  cause  of  so-called  dumbness  is  congenital 
or  early  acquired  complete  deafness,  or  defective 
power  of  hearing,  so  that  the  patient  is  unable  to 
acquire  in  an  ordinary  way  the  knowledge  of  ar- 
ticulate sounds.  It  is  important  to  bear  in  muvi 
that  complete  deafness  is  not  essential  to  this 
peculiarity.  Dumbness  is  frequently  met  with  m 
children  and  others  where  the  only  cause  is  affec- 
tive power  of  hearing. 

Treatment. — Whether  the  outcome  of  com- 
plete or  partial  deafness,  the  treatment  must 
be  based  on  the  belief  that  the  articulating  power 
is  latent,  and  may  be  developed  by  imita'ing 
the  process  of  speaking  in  others,  and  by  » 
methodical  training  in  lip  language.  It  is  most 
important  that  sign  language  should  not  he 
cultivated  at  the  same  time,  and  that  if  ft  lan" 
guage  of  signs,  whether  by  the  hand  or  gesture, 
have  been  previously  taught,  it  should  be  tho- 
roughly and  at  once  discarded.    With  patient* 
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who  have  full  intellectual  power,  and  who  are 
trained  as  indicated  above,  it  will  be  found  that 
for  them  dumbness  is  a  misnomer,  articulate 
sounds,  although  with  a  defective  modulation, 
being  readily  acquired.  Individuals  coming  under 
this  categoiy  are  erroneously  called  deaf-mutes. 

2.  Dumbness  from  Central  Lesion  of  the 
hypoglossal  nerve. — This  may  arise  from  cere- 
bral haemorrhage,  tumours,  or  embolism,  and  the 
prognosis  is  most  unfavourable.  It  is  usually 
associated  with  other  paralytic  conditions,  but 
is  of  all  the  most  persistent. 

3.  Dumbness  from  peripheral  lesion  of 
the  hypoglossal  nerve. — This  is  much  less 
frequent  as  a  cause  of  dumbness  than  central 
lesions ;  nevertheless  cases  are  met  with  where 
hydatid  or  other  tumours  result  in  dumbness 
through  pressure  on  the  nerve  itself. 

4.  Dumbness  from  Dead  Poisoning. — 
Among  the  paralyses  arising  from  the  slow 
effects  of  imbibition  of  lead  is  paralysis  of  the 
tongue,  with  consequent  loss  of  articulating 
power.  This  defect  is  usually  associated  with 
grave  impairment  of  other  parts. 

Treatment. — The  treatment  of  dumbness  due 
to  lead-poisoning  will  be  best  effected  by  elimi- 
nation of  the  poison  by  the  administration  of 
iodide  of  potassium,  and  the  judicious  employ- 
ment of  galvanism  to  the  spinal  system. 

5.  Dumbness  from  congenital  defects  of 
the  tongue  or  of  the  palate. — Various  con- 
genital local  lesions  are  met  with  giving  rise  to 
dumbness. 

Treatment. — Many  of  these  cases  are  reme- 
diable by  surgical  or  surgico-dental  help,  fol- 
lowed by  methodical  teaching. 

6.  Dumbness  from  emotional  lesions. — 
Dumbness  occasionally  arises  from  great  emo- 
tional disturbance,  such  as  great  anger  or  sudden 
fright.  Moreover,  it  is  often  met  with,  without 
such  marked  cause,  in  individuals,  especially  of  the 
femaie  sex,  having  a  highly  developed  emotional 
life. 

Treatment. — Cases  of  this  kind  are  usually 
successfully  treated  by  faradisation  about  the 
muscles  of  the  neck ;  the  patient  at  the  same 
time  being  encouraged  to  call  his  articulating 
power  into  action,  and  in  proportion  to  his 
success  the  faradic  current  being  discontinued. 
The  moral  treatment  here  indicated  may  be 
greatly  assisted  by  pjomoting  the  general  health, 
and  placing  the  patient  under  the  best  possible 
circumstances  as  to  hygiene  and  moral  disci- 
pline. 

7.  Dumbness  from  intellectual  disorders. 
— This  is  by  far  the  most  common  cause  of  true 
■iumbness.  It  may  arise  from  idiocy  or  im- 
becility of  a  congenital  nature;  from  that  which 
lias  been  acquired  early  in  life ;  or  from  dementia 
as  the  outcome  of  acute  or  chronic  brain-disease 
in  middle  or  advanced  life.  Among  the  con- 
genitally  feeble-minded,  dumbness  is  a  very 
frequent  phenomenon.  This  arises  from  the 
association  therewith  of  deformed  mouths  and 
highly-arched  palates ;  from  dcfectivo  power  of 
co-ordination  of  the  muscles  of  the  tongue;  and 
from  an  inability  to  transform  ideas  into  word- 
signs.  In  the  most  profound  cases  there  is  such 
un  absence  of  ideas  that  language  of  any  kind  is 
not  required. 


Treatment. — The  treatment  of  this  kind  of 
dumbness  is  one  which  requires  great  tact, 
patience,  and  energy ;  and  the  success  will  be 
commensurate  with  these  aids. 

The  physical  health  of  the  individual  should 
be  carefully  attended  to,  so  as  to  induce,  by 
judicious  food,  frequent  bathing,  and  warm 
temperature,  the  highest  amount  of  nervous 
energy.  The  power  of  co-ordination  should  be 
sedulously  cultivated  by  methodical  exercises, 
especially  of  the  hands,  leading  up  to  well- 
devised  tongue-gymnastics.  He  should  then  be 
taught  monosyllabic  sounds,  by  being  shown  the 
object  represented  by  the  sound,  while  heimitates 
the  sound  when  watching  the  teacher's  lips. 
Having  thus  acquired  the  power  of  producing 
the  word-sign  by  imitation  purely,  he  is  next 
taught  to  repeat  it  from  memory  when  shown  the 
object  only.  After  nouns  have  thus  been  taught, 
the  names  of  qualities  and  adverbial  expressions 
should  be  added,  and  in  this  manner  articulate 
speech  built  up. 

Where  the  feeble-mindedness  has  been  ac- 
quired after  birth,  the  dumbness  resulting  there- 
from should  be  treated  in  a  somewhat  similar 
manner  to  that  having  a  congenital  origin,  but 
the  prognosis  is  not  so  good. 

Still  more  unfavourable  is  the  forecast  of 
dumbness  when  the  result  of  dementia. 

J.  Langdon  Down. 

DUODENUM,  Diseases  of. —  These  may 
be  considered  under  the  heads  of — 1.  Functional 
disorder ;  and  2.  Organic  diseases. 

1.  Functional  disorder  of  the  duodenum  is  said 
to  produce  a  form  of  dyspepsia,  characterised  by 
pain  in  the  epigastrium  and  right  hypochondrium 
two  or  three  hours  after  meals,  vomiting,  and 
the  distant  effects  of  ordinary  dyspepsia — ver- 
tigo, headache,  drowsiness,  burning  sensation  in 
the  soles  of  the  feet  and  palms  of  the  hands,  &c. 
Imperfect  chymification  which  attends  ordinary 
dyspepsia  may  induce  these  symptoms  by  gene- 
rating products  which  irritate  the  duodenum. 
The  treatment  is  mainly  that  of  disordered 
digestion.  The  bowels  and  the  diet  are  to  be 
carefully  regulated ;  and  such  remedies  as  alka- 
lies, bismuth,  oxide  of  manganese,  prussi^.  acid, 
or  hydrochloric  acid,  exhibited,  according  to  the 
special  requirements  of  each  case. 

2.  Organic  diseases. — These  are  inflammation ; 
ulceration ;  and  new-growths. 

a.  Inflammation. — Stnon.: — Duodenitis;  Fr. 
Duodenite. — Acute  inflammation  of  the  duodenum 
is  usually  of  a  mild  catarrhal  character. _  It  either 
forms  part  of  an  enteri  tis,  or  is  an  extension  down- 
wards of  a  similar  affection  of  the  stomach.  The 
ordinary  exciting  causes  are  exposure  to  cold, 
and  irritating  ingesta  or  acrid  bile.  Usually 
the  symptoms  of  slight  gastric  catarrh — a  loaded 
tongue,  anorexia,  nausea,  vomiting  of  tenacious 
mucus — are  followed  by  jaundice.  When  the 
duodenum  is  invaded  there  is  said  to  be  ful- 
ness and  tenderness  of  the  right  hypochon- 
drium. As  a  rule,  however,  new  symptoms  are 
not  set  up  unless  the  bile-ducts  become  ob- 
structed by  mucus  from  extension  of  the  catarrh 
into  them,  when  jaundice  supervenes  without 
pain.  The  attack  usually  lasts  a  week  or  a  fort- 
night, and,  with  suitable  hygienic  and  diotetic 
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treatment,  passes  safely  off;  it  is,  however,  some- 
times followed  by  jaundice  unusually  prolonged, 
and,  even  when  the  bile-ducts  are  free,  by  pros- 
tration and  wasting  out  of  proportion  to  the  mild- 
ness of  the  disease  in  itself.  While  catarrhal 
duodenitis  does  not  present  characteristic  symp- 
toms, it  is,  however,  usually  suggested  by  pain- 
less jaundice  following  exposure  to  cold,  catarrh 
of  the  stomach,  and  enteritis. 

Treatment. — This  consists  in  rest  in  bed, 
warmth,  liquid  diet,  counter-irritation  by  mustard 
and  hot  poultices,  and  effervescing  salines. 

Chronic  inflammation,  resulting  in  thickening 
of  the  mucous  and  submucous  tissue,  and  even 
adhesion  of  the  duodenum  to  adjacent  organs 
is  usually  associated  with  chronic  ulceration,  or 
with  cancer  of  the  duodenum,  pancreas,  liver,  or 
other  structures.  Contraction  of  the  duodenum 
produces  symptoms  of  obstruction  similar  to 
those  arising  from  stricture  of  the  pylorus. 

b.  "Ulceration. — Perforating  ulcer,  similar  to 
that  of  the  stomach,  is  said  to  be  more  frequent 
in  men  than  in  women,  and  hardly  ever  to  occur 
during  childhood  ;  -while  it  frequently  follows 
severe  and  extensive  burns  and  scalds.  The 
ulcer,  usually  found  in  the  upper  horizontal 
portion,  when  recent  has  clean-cut  edges  free 
from  swelling.  The  wall  of  the  duodenum  may 
be  perforated,  either  without  previous  adhesion, 
being  followed  by  the  signs  of  general  perito- 
nitis ;  or  with  adhesion  to  adjacent  parts,  such 
as  the  liver,  the  gall-bladder,  the  pancreas,  the 
colon,  the  hepatic  artery,  or  the  posterior  wall  of 
„he  abdomen — into  which  ulceration  extends  to  a 
variable  extent.  Cicatrisation  may  induce  stric- 
ture of  the  duodenum  or  obliteration  of  the  bile- 
duct.  As  a  rule  the  symptoms  greatly  resemble 
those  of  perforating  ulcer  of  the  stomach ;  more 
frequently,  however,  the  disease  is  latent,  and 
induces  very  obscuro  dyspeptic  symptoms  prior 
to  fatal  perforation.  Jaundice  is  not  more  com- 
mon than  in  the  similar  affection  of  the  stomach. 
In  burns  and  scalds  perforation  seldom  occurs 
before  the  tenth  day. 

The  duodenum  may  be  ulcerated  by  the  action 
of  a  gall-stone  passing  into  it  directly  from  the 
gall-bladder. 

c.  New  growths. — The  most  important  of 
these  is  scirrhous  cancer,  which  may  involve  the 
walls  of  the  duodenum,  usually  by  extension. 
It  tends  to  produce  obstruction,  or  it  may  set 
up  chronic  duodenitis,  or  block  up  the  bile-duct, 
and  thus  give  rise  to  jaundice. 

George  Oliver. 

DURA   MATER,  Diseases    of.  See 

Meninges,  Diseases  of. 

DURATION  OF  DISEASE,  see  Disease, 
Duration  of. 

DYNAMOMETER  (Stva/uis,  power;  and 
Herpov,  a  measure). 

Dkscription. — The  dynamometer  is  an  instru- 
ment originally  invented  by  M.  Duchenne,  of 
Boulogne,  for  measuring  and  accurately  recording 
the  strength  of  the  hand-grasp,  and  also  for 
measuring  the  traction  power  capable  of  being 
exerted  by  other  groups  of  muscles.  The  result 
is  shown  by  an  index,  which  traverses  a  semi- 
circular dial  bearing  a  scale  graduated  so  as  to 


enable  the  observer  to  record  the  number  of  kilo- 
grammes which  the  applied  pressure  or  traction 
represents.  In  practice  this  instrument  has  been 
principally  employed  for  estimating  the  absolute 
or  comparative  force  of  the  hand-grasp  ;  and  in 
view  of  this  restriction,  Duchenne's  instrument  is 
needlessly  complex.  It  has,  moreover,  the  abso- 
lute disadvantage  of  being  a  little  too  broad,  and 
of  requiring  too  much  6trongtn  en  the  part  of  the 
patient  to  move  the  index  over  the  lower  figures 
of  the  dial.  A  patient  with  a  small  amount  of 
motor  power,  especially  if  tne  hand  is  small,  ig 
often  unable  to  set  the  index  of  this  dynamo- 
meter in  motion.  A  cheaper,  eicapler,  and  nar- 
rower instrument  has,  therefore,  been  devised 
by  English  makers,  the  index  of  which  can  be 
moved  by  the  application  of  a  much  smaller 
amount  of  power.  This  consists  of  a  simple 
elliptical  ring  of  steel,  to  the  inner  and  anterior 
face  of  which  is  attached  a  crass  semi-circular 
dial  graduated  with  two  VZWB  of  figures  repre- 
senting pounds  instead  of  kilogrammes.  The 
compression  of  the  steel  ring,  by  lessening  its 
shorter  diameter,  moves  a  metal  bar  projecting 
from  and  sliding  in  a  groove  behind  the  dial, 
and  this  by  rack-work  communicates  its  move- 
ment to  the  index. 

Uses. — The  dynamometer  is  a  useful  instru- 
ment, inasmuch  as  it  enables  us  accurately  to  as- 
certain the  relative  compressing  powers  of  the  two 
hands  in  cases  of  incipient  or  actually  developed 
hemiplegia,  and  also  to  learn  in  a  positive  and 
definite  manner,  from  time  to  time,  the  amount 
of  improvement  or  the  reverse  which  may  have 
taken  place.  Since  the  power  of  the  muscles  of 
the  fore-arm  and  hand,  like  that  of  other  groups 
of  muscles,  varies  a  good  deal  with  the  general 
state  of  health  of  the  patient,  the  dynamometer 
is  also  capable  of  yielding  valuable  informa- 
tion concerning  the  strength  of  the  patient, 
even  where  we  have  not  to  do  with  a  case  of 
paralysis.  Any  instrument  which,  in  the  place 
of  fleeting  and  more  or  less  vague  impressions 
made  upon  the  mind  of  the  practitioner  at  the 
time,  enables  him  to  make  a  more  accurate 
record  in  figures  in  his  note-book,  is  a  clear  gain 
to  practical  medicine — more  especially  when  its 
use  involves  no  appreciable  loss  of  time. 

H.  Charlton  Bastian. 

DYSESTHESIA  (Sbs,  with  difficulty,  and 
aurOdvo/jLai,  I  feel). — A  term  applied  to  impair- 
ment of  any  of  the  senses,  but  especially  to  that 
of  touch.    See  Sensation,  Disorders  of. 

DYSCRASIA  (Sis,  difficult  or  bad,  and 
Kpd<r.s,  a  mixture).  A  morbid  condition  of 
blood. 

This  term  signifies  more  than  u  disposition  to 
disease ;  it  implies  the  presence  of  some  general 
disease  exerting  its  pernicious  effects  upon  the 
blood.  Hectic  fever,  septicaemia,  and  metastatir 
inflammations  are  diseased  conditions  referable 
to  dyscriisise.  A  person  sickening  for  a  fever  is 
the  subject  of  a  specific  dyscrasia.  See  Blood- 
Diskask.  R.  Douglas  Powell. 

DYSENTERY  (Svs,  with  difficulty,  and 
Ivrtpov,  an  intestine).  Synon.  :  Fr.  Dysenteric; 
Ger.  Dysenteric. 

Definition. — A  specific  febrile  disease,  charac- 
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terized  by  considerable  nervous  prostration  and 
inflammation  of  the  solitary  and  tubular  glands 
of  the  large  intestine ;  sometimes  ending  in  reso- 
lution, but  frequently  terminating  in  ulceration, 
occasionally  in  more  or  less  sloughing  or  gan- 
grene ;  always  accompanied  by  tormina  and  tenes- 
mus, the  latter  being  most  marked  when  the 
disease  is  located  in  the  rectum  or  lower  end  of 
the  sigmoid  flexure  ;  stools  at  first  more  or  less 
feculent,  later  on  yielding  dysenteric  products 
•without  much  if  any  feculence,  such  as  blood, 
mucus,  slime,  and  gelatinoid  exudation,  or — as 
in  the  sloughing  or  gangrenous  forms — like  the 
washings  of  meat,  and  possessing  a  putrid  or 
gangrenous  odour,  and  so-called  epithelial,  ash- 
coloured,  black,  gangrenous,  pus-infiltrated  or 
tubular  sloughs,  chiefly  consisting  of  tough,  im- 
perfectly organised  exudation. 

jEtioloqy. — In  almost  all,  if  not  in  all,  situa- 
tions where  malarious  fevers  abound,  as  in  the 
vicinity  of  the  swamps  and  sluggish  rivers  of 
tropical  and  sub-tropical  countries,  dysentery 
prevails  in  proportion  to  the  intensity  and  fre- 
quency of  these  fevers.  When,  on  the  other  hand, 
intermittents  and  remittents  have  been  extin- 
guished by  improved  drainage  and  the  conversion 
of  marsh  into  cultivated  land,  it  becomes  equally 
unknown.  In  or  near  the  tropics,  Great  Britain, 
Canada,  the  United  States,  and  in  many  other 
parts  of  the  world,  its  diminution  has  proceeded 
pari  passu  with  the  decrement  of  malarious 
fevers.  There  would,  therefore,  seem  to  be  some 
intimate  connexion  between  the  causation  of 
dysentery  and  intermittent  and  remittent  fevers. 

Paroxysmal  fevers  interfere  materially  with 
the  nutrition  and  functions  of  the  digestive  organs, 
and  with  the  proper  nourishment  and  constitu- 
tion of  the  blood.  Violent  congestion  of  the 
abdominal  viscera  is  one  of  the  special  conditions 
of  the  different  forms  of  ague.  Both  the  liver 
and  spleen  are  liable  to  temporary  and  repeated 
engorgement,  and  so  in  fact  are  all  the  organs 
which  minister  to  gastric  and  intestinal  diges- 
tion. Even  where  malarious  poisoning  may 
never  have  resulted  in  any  of  the  various  forms 
of  periodic  fever,  it  may  impair  the  power  of  the 
organic  nerve-centres  and  the  muscular  tone  of 
the  blood-vessels,  thus  disturbing  the  balance  of 
the  portal  circulation,  and  leading  to  more  or 
less  permanent  repletion  or  congestion.  As  the 
congestion  is  most  embarrassing  during  diges- 
tion, interfering  with  the  appetite,  and  the 
capacity  for  digesting  and  assimilating  food,  its 
repeated  and  prolonged  existence  must  deterio- 
rate the  quality  and  modify  the  quantity  of  such 
'mportant  secretions  as  the  gastric  juice,  the 
5)le,  the  pancreatic  juice,  and  those  furnished  by 
'he  follicles  of  Lieberkiihn,  and  by  Brunnor's 
and  the  solitary  glands.  Crude  alimentary  prin- 
ciples are  tiros  assimilated  from  the  intestinal 
«act.  The  livor  is  especially  liable  to  func- 
tional derangement  from  the  stagnation  and 
slowing  of  the  portal  circulation,  and  thus  it 
happens  thai  in  dysentery  hepatic  impairment 
is  almost  an  invariable  accompaniment.  Such 
being  some  of  the  abnormal  conditions  produced 
>>y  the  operation  of  malaria  in  its  active  or  latent 
m  "P00  tn°  chylopoietic  viscera,  it  is  not 
surprising  that,  under  the  prolonged  strain,  cer- 
wn  portions  of  the  alimentary  mucous  mcmbrano 


should  break  down.  Why  the  solitary  glands  of 
the  large  intestine  should  be  the  special  seat  of 
dysentery,  whilst  the  corresponding  glands  in 
the  small  intestine  should,  with  few  exceptions, 
escape,  it  is,  in  the  present  state  of  our  know- 
ledge, impossible  to  say.  The  most  that  can  be 
hazarded  is,  that  the  elementary  structures  of 
these  glands  take  on  morbid  action  through  the 
operation  upon  them  of  a  materies  morbi  derived 
directly  from  their  blood-supply.  That  this 
poison  exists  in  the  blood  may  be  inferred  from 
the  fact  that  constitutional  disturbance  invari 
ably  precedes  and  accompanies  the  earlier  stages 
of  acute  dysentery. 

Unwholesome  drinking-water  is  a  fertile  prox- 
imate and  exciting  cause  of  dysenteric  disease. 
Bad  and  unwholesome  food  of  whatever  descrip- 
tion, by  providing  aliment  incapable  of  being 
perfectly  digested,  may  act  in  producing  the 
disease.  In  like  manner  impure  air  may,  by 
preventing  the  proper  aeration  and  depuration 
of  the  blood,  and  by  promoting  the  retention  in 
it  of  inassimilable  material,  light  up  dysenteric 
inflammation  of  the  solitary  glands.  The  transit 
of  acrid  and  vitiated  bile  and  other  secretions 
poured  into  the  digestive  canal,  often  operates  as 
an  exciting  cause,  and  frequently  determines  a 
morbid  action  which  might  be  otherwise  righted 
by  resolution,  to  advance  to  ulceration,  sloughing, 
or  gangrene.  It  is  thus  that  many  a  simple 
but  neglected  case,  scarcely  at  first  distinguishable 
from  diarrhoea — unless  indeed  every  evacuation 
is  most  carefully  washed  and  scrutinised — ends 
in  destruction  of  large  masses  of  the  mucous 
membrane,  and  death,  from  the  conjoint  effect  of 
exhaustion  and  shock  from  the  separation  of 
the  sloughs.  Indigestible  articles  of  diet,  which 
cannot  be  reduced  by  the  juices  of  the  digestive 
tract  to  a  condition  admitting  of  ready  absorp- 
tion, may  act  as  local  irritants  and  exciting 
causes.  Not  only  is  this  so  in  the  earliest  visible 
stage  or  that  of  active  congestion,  but  it  becomes 
much  more  susceptible  of  demonstration  in  the 
exudative  and  ulcerative  phases  of  the  disease, 
by  the  repeated  investigation  of  the  subjective 
and  objective  indications.  Thus  the  aggravation 
of  the  tormina  and  tenesmus  in  adults  and 
children  is  traceable  to  indiscretion  in  diet,  or  to 
the  passage  of  undigested  morsels  of  food,  re- 
cognisable in  the  stools.  Sudden  vicissitudes  of 
temperature  from  a  high  to  a  low  range,  or  ex- 
posure to  damp  and  cold  combined,  especially 
when  the  vital  powers  are  physiologically  de- 
pressed, by  checking  the  excretory  action  of  the 
skin  and  diminishing  the  cutaneous  circulation, 
augment  the  portal  congestion  and  excite  dysen- 
toric  disease.  This  is  probably  the  reason  why,  in 
a  large  proportion  of  cases,  the  onset  of  the  disease 
is  ushered  in  towards  midnight  or  the  early 
morning.  The  influence  of  epidemic  states  of 
of  the  atmosphere  in  the  causation  of  dysentery, 
signifies  only  that  it  is  most  prevalent  at  those 
seasons  when  malarious  fevers  are  most  abundant. 
As  there  is  an  intimate  connexion  between  the 
existence  of  malaria  and  the  prevalence  of  dysen- 
tery, it  is  not  difficult  to  understand  why,  both 
as  regards  typo  and  seasonal  frequency,  dysentery- 
should  bear  a  striking  relation  to  the  severity 
and  seasonal  prevalence  of  malarious  fevers. 

Is  dysentery  a  contagious  or  communicable 
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disease  .'-  Whilst  many  of  the  older  physicians 
held  that  it  might  be  spread  by  contagion  from 
person  to  person,  it  may  be  affirmed  that  the 
experience  of  most  modern  practitioners  is  alto- 
gether opposed  to  this  view.  There  is  no  clear 
and  unimpeachable  evidence  to  demonstrate  that 
it  is  propagated  in  the  same  way  as  typhus  or 
smallpox.  It  may  possibly  be  communicable, 
like  typhoid  fever,  through  air,  water,  or  food — 
liquid  or  solid — charged  with  material  derived 
from  the  undisinfected  and  putrefying  products 
of  the  disorder.  Be  this,  however,  as  it  may, 
the  complete  disinfection  or  destruction  of  the 
alvine  evacuations  should  always  be  regarded  as 
a  sanitary  measure  of  supreme  importance. 

Anatomical  Characters  and  Pathology. — 
The  dysenteric  process  generally  consists  of  a 
specific  inflammation  of  the  solitary  glands 
(Parkes,  Baly,  and  others).  The  first  visible 
change  is  congestion,  the  vessels  surrounding  and 
penetrating  the  capsules  being  turgid  and  en- 
gorged with  blood.  The  second  change  is  aug- 
mentation of  their  contents  from  the  accumulation 
of  albuminous  exudation,  and  enlargement '  from 
the  size  of  a  millet  seed  to  a  small  shot '  (Baly). 
The  third  change  is,  provided  the  inflammation 
advances,  rupture  of  some  of  the  capillaries  in 
the  interior  of  these  little  vascular  glands,  ex- 
travasation of  blood,  with  the  area  of  the  ordinary 
dark  point  on  the  free  aspect  increased.  The  fourth 
stage  is  now  marked  by  atrophy  and  molecular 
disintegration  of  the  free  aspect  of  the  capsular 
wall,  and  escape  of  its  morbid  gelatinoid  blood- 
tinged  contents  into  the  canal  of  the  intestine. 
This  is  the  rule,  but,  in  very  exceptional  cases, 
the  capsule  may  burst  through  the  attached  por- 
tion, lighting  up  inflammation  in  the  neighbour- 
ing connective  tissue  and  muscular  coat.  In  a 
large  number  of  instances,  the  morbid  process 
may  stop  short,  under  proper  treatment,  at  any 
of  the  first  three  stages,  and  repair  is  then 
effected  by  resolution.  In  many  cases  the  morbid 
action  is  cut  short  after  the  completion  of  the 
fourth  stage,  without  further  extension  of  the 
disease.  The  adjoining  follicles  of  Lieberkiihn 
do  not,  in  these  cases,  necessarily  participate,  to 
any  great  extent,  in  the  diseased  process.  Under 
these  conditions,  when  the  whole  of  the  exudation 
has  been  expelled,  the  glands  regain  their  tone  and 
functions,  and  recovery — rapid  and  complete — 
ensues.  It  is  not  often  possible  to  illustrate  these 
conditions  in  the  post-mortem  room  ;  because, 
when  death  supervenes  from  dysentery  alone,  the 
ravages  committed  upon  every  structure  of  the 
mucous  membrane  are  so  extensive  as  to  destroy 
the  earlier  physical  phases  of  the  disease.  In 
some  cases,  however,  which  have  died  from 
intercurrent  affections,  the  writer  has  been  able 
to  demonstrate  the  earliest  stages  successfully  to 
his  students,  at  a  period  prior  to  the  implication 
of  Lieberkuhn's  follicles,  of  which  the  mucous 
membrane  is  in  great  part  composed,  and  to  ex- 
hibit to  them  the  gelatinoid  exudation,  termed 
by  others  'gelatinous mucus,'  free  from  or  tinged 
with  blood  takon  from  enlarged  and  diseased 
solitary  glands  (Indian  Annals  of  Medical 
Science,  p.  190,  No.  xxiii.,  1868). 

When,  owing  to  neglect,  to  constitutional  de- 
fect in  spite  of  the  most  careful  therapeutic  and 
hygienic  management,  or  tointensity  or  quantity 


of  the  specific  poison,  the  disease  is  not  cured  by 
resolution,  the  disintegrating  or  ulcerative  pro- 
cess is  developed.  The  whole  of  the  solitary 
glands  engaged  perish.  The  ulceration  involves 
the  neighbouring  tubular  glands,  leading  to  ulcers 
varying  from  the  size  of  a  mustard-seed  to  that 
of  a  florin  or  more,  in  depth  generally  extending 
to  the  submucous  connective  tissue,  and  not  in- 
frequently laying  bare  the  circular  lamina  of  the 
muscular  coat,  sometimes  involving  the  longitu- 
dinal layer  and  perforating  it  as  well  as  the 
peritoneal  coat,  thus  admitting  of  the  extravasa- 
tion of  the  contents  of  the  bowel  into  the  peri- 
toneal cavity  and  lighting  up  peritonitis,  which, 
if  general,  is  invariably  mortal,  but  which,  if 
local  and  confined  to  the  close  vicinity  of  the 
perforating  ulcer,  is  not  necessarily  so. 

The  ulcers  vary  in  appearance,  size,  and  shape. 
They  may  be  mere  abrasions  without  maeh  loss 
of  structure,  minute  though  penetrating  rather 
deeply  into  the  submucous  connective  tissue  : 
irregular,  serpentine,  or  rodent,  with  here  and 
there  portions  of  the  surrounding  mucous  mem- 
brane undermined  and  patulous ;  transverse, 
embracing  partially,  or  completely,  the  entire 
circular  outline  of  the  mucous  membrane  ;  circu- 
lar, or  oval,  with  regular  and  oven  margins  ;  or 
tubercular,  involving  the  whole  substance  of  the 
mucous  membrane,  looking  as  if  they  had  been 
punched  out  of  it.  These  ulcers,  as  generally 
observed  in  the  post-mortem  room,  are  free  from 
sloughs,  and  present  a  pale  ashy  appearance. 
Sometimes  they  are  of  a  vermilion  or  purple 
colour,  from  active  or  passive  congestion.  They 
are  often  covered  with  flakes  of  tenacious  lymph 
or  exudation,  and  this  may  sometimes  be  seen 
spread  over  the  neighbouring  mucous  membrane. 
The  floors  of  theso  ulcers  are  usually  formed  by 
inflamed  and  thickened  submucous  areolar  tissue  ; 
but  sometimes  this  has  all  been  destroyed,  and 
then  they  are  constituted  of  the  muscular  coat, 
thickened,  and  infiltrated  by  inflammatory  pro- 
ducts ;  and  when  the  muscular  structure  has 
itself  yielded  to  the  ulcerative  process,  they  are 
made  up  of  congested  and  swollen  peritoneum 
which,  as  already  stated,  occasionally  becomes 
perforated. 

When  the  ulceration  proceeds  solely  by  mole- 
cular disintegration  massive  sloughs  are  not 
observed.  But  when,  as  not  uncommonly  happeD* 
in  asthenic,  malaria-stricken,  tubercular  and 
worn-out  constitutions,  tissue-death  occurs  en 
masse,  at  an  early  period  of  the  attack,  slough- 
ing of  the  mucous  membrane,  together  with 
portions  of  the  muscuW  coate,  or  gangrene,  is  to 
be  seen.  These  sloughe,  or  gangrenous  portions 
of  tissue,  may  be  limited  in  extent.  Some  or  all 
of  them  may  be  successfully  detached  during  lif*t 
and  can  be  identified  as  they  are  examined  from 
time  to  time  in  the  stools.  In  the  post-mortem 
room  they  may  be  found  partly  detached  and 
lying  loose,  mixed  with  the  fluid  contents  of  tne 
bowel,  or  attached  more  or  less  firmly,  sometimes 
compact,  nodular,  ecchymosed,  gray  or  olive- 
coloured,  green  or  yellow  and  pus-infiltrated, 
black,  flaky,  shreddy,  shaggy,  nocculent  like 
pieces  of  teased  cotton-wool,  or  ragged  and 
stringy.  In  the  truly  gangrenous  dysentery,  the 
mucous  and  muscular  coats  are  enormously 
thickened,  and  large  portions  are  found  gangre- 
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nous,  varying  in  colour  from  a  pale  olive  to  purple 
or  black.  These  appearances  and  conditions  may 
be  restricted  to  the  csecum  and  ascending  colon, 
or  to  the  sigmoid  flexure,  but  sometimes  they  are 
co-extensive  -with  the  internal  structure  of  the 
large  intestine  from  the  ileo-colic  valve  to  the 
anus.  When  the  ileo-colic  valve  becomes  de- 
stroyed, invagination  of  the  lower  end  of  the 
ileum  into  the  csecum  sometimes  happens,  causing 
intestinal  obstruction,  Occasionally  many  inches 
of  the  gangrenous  mucous  membrane,  with  or 
■without  the  muscular  coat,  is  either  found  hang- 
ing loose  in  the  lower  part  of  the  gut,  or  in  pro- 
cess of  being  detruded  from  the  anus. 

In  ordinary  acute  dysentery,  advancing  to 
■ulceration  or  sloughing,  repair  is,  doubtless, 
accomplished,  as  a  general  rule,  by  granulation 
and  cicatrisation.  This  process  can  be  readily 
observed  in  dysenteric  lesions  of  the  mucous 
membrane  of  the  lower  end  of  the  rectum,  and  in 
healing  of  the  surgical  ulcer  within  the  verge  of 
the  anus.  The  reason  why  repair  is  frequently 
accomplished  so  slowly  is  because,  owing  to  the 
irritation  caused  by  the  exalted  vermicular  con- 
traction of  the  gut  and  the  passage  of  flatus, 
faeces,  and  other  products,  it  is  impossible  to 
command  the  physiological  rest  necessary  for 
speedy  and  substantial  granulation  and  cicatri- 
sation. Unless  the  destruction  of  tissue  is  very 
great,  the  contraction  due  to  cicatrisation  does 
not  occasion  much  future  inconvenience.  But  if 
it  embraces  a  large  portion  of  or  the  whole  circum- 
ference of  the  mucous  membrane,  the  subsequent 
contraction  may  produce  dangerous  narrowing  of 
the  calibre  of  the  gut,  or  stricture  of  the  sigmoid 
or  rectum.  The  thickening  and  contraction, 
especially  in  the  attenuated  victims  of  chronic 
dysentery,  can  be  identified  by  physical  exami- 
nation. These  constrictions  are  frequently  the 
mechanical  cause  of  constipation  and  faecal 
accumulations. 

There  is  no  valid  reason  for  believing  that,  in 
true  dysenteric  ulceration,  the  lost  tissue  is  ever 
actually  reproduced.  When  the  ulcers  have  been 
small,  the  contraction  following  repair  issufficient 
to  bring  the  follicles  of  Lieberkiihn  on  all  sides 
into  close  juxtaposition.  And  this  it  is  which 
has  given  rise  to  the  impression  among  some 
pathologists,  that  the  lost  tissues  have  been 
renewed  by  a  process  of  development  and  growth. 
But  whenever  the  ulcers  have  been  too  large  to 
admit  of  obliteration,  microscopical  examination 
shows  that  they  have  been  bridged  over  by  cica- 
tricial tissue,  devoid  of  solitary  and  tubular 
glands  and  sparingly  supplied  with  blood-vessels 
and  absorbents. 

In  addition  to  the  above  anatomical  characters, 
the  mesenteric  glands  are  generally  found  to  be 
enlarged,  and  as  an  accompaniment  or  sequel, 
organic  disease  of  the  liver  or  abscess  is  not 
infrequently  discovered  to  complicate  the  disease. 

Stmptoms. — Every  attack  of  acute  dysentery 
is  preceded  by  disordered  digestion  and  constitu- 
tional disturbance,  indicated  by  loss  or  capacious- 
ness of  appetite  and  furred  tongue,  constipation 
alone  or  alternated  with  looseness,  dryness  of  skin, 
occasional  chilliness  and  general  malaise,  with 
slight  rise  of  the  evening  temperature.  These 
signs  may  be  viewed  as  cotemporaneous  with  the 
progress  of  the  morbid  action  going  on  in  the  soli- 


tary glands.  As  the  disease  advances,  there  is 
more  marked  chilliness,  succeeded  by  distinct 
fererishness.  If  the  bowels  have  been  confined, 
they  now  act  spontaneously — expelling,  at  one  or 
more  acts  of  defsecation,  almost  the  whole  of  the 
contents  of  the  large  intestine.  If  they  have  been 
loose,  with  or  without  aperient  medicines,  the  fecu- 
lence is  not  so  great  in  quantity.  But  in  either 
case,  beyond  a  little  mucus,  there  is  not  as  yet  any 
discoverable  dysenteric  product  in  the  stools. 
Prior  to  this  conservative  evacuation  of  the 
bowels,  the  febrile  excitement  sometimes  runs 
high ;  there  is  thirst,  bad  taste  in  the  mouth, 
flatulency,  a  variable  amount  of  nervous  and 
muscular  debility,  griping,  an  accelerated  and 
irritable  pulse,  restlessness,  disturbed  sleep,  or 
actual  insomnia.  During,  and  immediately  after, 
each  evacuation  there  is  tenesmus  or  painful 
straining — most  intense  in  those  cases  where  the 
disease  is  located  in  the  descending  colon,  sig- 
moid flexure,and  rectum.  The  stools  are  offensive, 
but  there  is  nothing  at  this  stage  pathognomonic 
in  their  odour.  If,  as  frequently  happens  in 
private  practice,  the  patient  comes  under  treat- 
ment at  this  period,  a  small  dose  of  castor  oil 
guarded  by  laudanum,ora  full  dose  of  ipecacuanha, 
with  absolute  rest  in  bed  and  bland  liquid 
nourishment,  is  sufficient,  in  a  certain  proportion 
of  cases,  to  put  a  stop  to  the  morbid  action,  and 
to  promote  cure  by  resolution  in  from  twenty- 
four  to  forty-eight  hours. 

When,  however,  the  disease  persists,  the  symp- 
toms continue  in  an  aggravated  form.  The 
tormina  and  tenesmus  become  intensified ;  the 
desire  to  go  to  stool  is  more  frequent,  and  to 
remain  on  the  stool  or  bed-pan  more  irresistible 
and  enduring,  especially  if  the  disease  be  concen- 
trated in  the  sigmoid  flexure  or  rectum.  In  rectal 
dysentery,  there  is  dysuria,  frequent  micturition, 
and  sometimes  retention,  from  spasm  due  to 
reflex  action,  necessitating  catheterism.  The 
consumption  of  solid  food — even  of  the  most 
digestible  kind — provokes  and  aggravates  the 
tormina.  The  griping  and  tenesmus  are  now  so 
intensified  in  degree,  and  increased  in  frequency, 
that  each  recurrence  of  them  produces  much 
depression  and  exhaustion,  and  a  pinched  and 
anxious  expression  of  the  countenance,  with  aug- 
mented frequency  aud  weakness  of  the  pulse. 
There  is  abdominal  tenderness.  During  the 
acme  of  the  tormina,  the  patient  experiences  dif- 
ficulty in  localising  this  tenderness.  He  will 
then  declare  that  he  feels  agonising  pain  over 
the  greater  part  of  the  abdomen,  with  or  without 
the  application  of  pressure.  But  in  the  absence 
of  the  tormina,  careful  palpation  will  enable  the 
practit  ioner  to  localise  it  in  those  portions  of  the 
intestine  above  the  rectum  affected  by  dysenteric 
inflammation.  At  this  stage  the  tumefaction  of 
the  walls  of  the  gut  is  seldom  great  enough  to 
be  distinguished  through  the  abdominal  parietes. 
The  scanty  stools  are  now  characteristic,  consist- 
ing of  mucoid  exudation  tinged  with  blood,  or 
bloody  mucus  or  slime  from  the  inflamed 
tnbular  glands,  with  isolated  portions  of  gelati- 
noid  exudation,  more  or  less  coloured  with  blood 
from  inflamed  and  ruptured  solitary  glands,  and 
with  little  or  no  feculence.  Those  conditions  are 
cotomporaneous  with  tho  rupture  of  tho  affected 
solitary  glands,  and  a  highly  inflamod  state  of 
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the  adjacent  follicles  of  Lieberkiikn,  as  well  as 
of  the  subjacent  and  intervening  connective 
tissue.  The  muscular  tissue,  though  not  yet  ne- 
cessarily inflamed,  is  nevertheless  hypersesthetic. 
It  is  this  hyperesthesia  which  has  more  to  do 
with  the  production  of  the  agonising  tormina 
than  the  diseased  glandular  organs  implanted  in 
and  forming  a  constituent  portion  of  the  mucous 
membrane.  These  are  the  symptoms  presented 
in  a  goodly  number  of  cases  met  with  in  private 
practice,  and  in  a  smaller  proportion  admitted 
into  hospital.  The  disease  is  said  to  have  lasted 
from  two  to  six  or  eight  days.  In  uncomplicated 
cases  occurring  in  tolerably  good  constitutions, 
they  generally  yield,  without  extension  of  the 
mischief,  to  rest,  bland  liquid  food,  and  full  doses 
of  ipecacuanha. 

In  cases  which  have  been  neglected  or  aggra 
vated  by  indiscretions  in  diet  and  drink,  or  by 
diathetic  or  other  defect  of  constitution,  the 
dysenteric  process  passes  on  to  ulceration.  If  the 
patient  has  not  been  brought  under  proper  thera- 
peutic and  hygienic  management,  the  tormina, 
tenesmus,  local  tenderness,  and  hardening  of  the 
superimposed  abdominal  muscles  are  augmented. 
The  calls  to  stool  are  more  frequent  and  painful. 
The  urine  is  scanty  and  high-coloured,  and  is 
surcharged  with  lithates  and  biliary  pigment. 
The  stools  mainly  consist  of  the  foreign  pro- 
ducts already  described,  but  in  greater  quantity, 
are  now  possessed  of  a  peculiar  sickly  smell,  and 
yield  portions  of  exudation  in  masses  of  greater 
or  smaller  size,  simulating  sloughs,  but  which, 
on  microscopical  examination,  are  seldom  found  to 
afford  positive  evidence  of  dead  tissue-elements. 

Unless  the  disease  bends  to  treatment,  it  may 
terminate  in  sloughing.  This  may  be  restricted 
or  extensive.  Death  of  portions  of  the  mucous 
membrane  is  always  accompanied  by  vital  depres- 
sion or  well-defined  muscular  and  nervous  pros- 
tration, cardiac  enervation,  and  an  accelerated 
and  feeble  pulse.  In  some  cases,  tissue-death  en 
masse  happens  at  an  earlier  period,  even  before 
the  rupture  of  the  solitary  glands,  and  the 
sloughs  can  be  discovered  in  the  stools  in  from 
the  eighth  to  the  thirteenth  day.  The  acme  of 
vital  prostration  is  manifested  during  the  detach- 
ment of  the  sloughs,  when  the  exhaustion  is 
often  much  increased  by  haemorrhage.  Improve- 
ment in  the  strength,  volume,  and  slowing  of  the 
pulse,  and  in  the  expression  of  the  countenance, 
the  comparative  relief  from  tormina  and  tenes- 
mus, cleaning  of  the  tongue,  and  the  substitution 
of  feculence  for  dysenteric  products  in  the  stools, 
signify,  in  these  cases,  the  probable  cessation  or 
turning-point  of  the  disease.  The  converse  im- 
plies that  the  sloughing  is  extending,  and  a  suc- 
cession of  sloughs  of  various  kinds,  with  or 
without  muscular  structure,  continues  to  be  passed, 
which,  in  the  process  of  separation,  are  accom- 
panied by  much  bleeding,  especially  in  patients 
poisoned  by  malaria  or  afflicted  with  the  scor- 
butic or  hsemorrhagic  diathesis.  The  abdominal 
tenderness  and  hardening  of  the  parietal  muscles 
are  marked  during  the  separation  of  the  sloughs. 
The  affected  portions  of  the  colon  can  be  felt  to 
be  swollen,  doughy,  and  '  puddingy '  (Chevers). 
The  skin,  in  unfavourable  cases,  becomes  clammy, 
features  and  eyes  shrunken,  body  emaciated, 
appetite  in  abeyanco,  thirst  great  and  distressing, 


tongue  dry  and  brown,  pulse  feeble  and  rnnning, 
and  stools  extremely  offensive,  bloody,  slimy  or  j 
watery,  with  varieties  of  sloughs  and  exudation. 
The  sensibility  becomes  so  blunted  that  the 
stools  are  passed  without  much  pain — often 
involuntarily ;  and  the  patient  eventually  diee 
from  sheer  exhaustion  from  the  extension  of  the 
sloughing,  or  the  end  may  ue  accelerated  by  per- 
foration of  the  bowel  in  one  or  more  places, 
leading  to  extravasation  of  some  of  the  content* 
of  the  intestine  into  the  peritoneum,  and  general 
peritonitis. 

Sometimes,  from  the  commencement  of  an 
attack,  or  during  the  course  of  acute  dysentery,  ! 
rapid  sloughing,  passing  into  gangrene,  of  large 
patches  of   mucous  membrane,    attended  by  j 
increasing  prostration  and  6oon  merging  into 
collapse,  forms  the  chief  pathological  condition. 
As  this  extends  until,  in  many  instances,  it  in- 
volves  almost  the  whole  of  the  mucous  mem- 
brane, submucous  tissue,  and  muscular  structure, 
it  is  characterised  by  intensified  collapse.  The 
tormina  and  tenesmus,  at  first  excruciating,  sud- 
denly  disappear,  to  the  delusive  relief  of  the 
sufferer.    Until  the  gangrene  has  spread  to  a  ! 
great  extent,  the  stools  contain  a  large  quantity 
of    slime,  blood,  pellicular-looking  exudation, 
and  much  gelatinoid  exudation;    but  as  the 
living  mucous  membrane  becomes  diminished,  ; 
these  products  also  decrease,  and,  in  their  room, 
we  notice  a  watery  product  of  a  dark  purple  or  j 
black  colour,  resembling  the  washings  of  meat,  ] 
giving  off  an  incomparably  offensive  and  gan-  ! 
grenous  odour.     To  the  naked  eye,  and  on  j 
washing,  these  stools  seem  to  be  absolutely 
devoid  of  feculence.     They  yield  a  granular  | 
sediment  of  a  black  colour — gangrenous  debris 
blackened  by  the  combination  of  sulphur  with 
the  iron  of  disorganised  cruorin.    The  abdomen,  [ 
at  first  doughy,  becomes  tympanitic  and  free 
from  pain  on  pressure,  and  the  surface  cold  and 
clammy;  the  countenance  resembles  the  haggard  1 
and  sunken  appearance  presented  during  the 
algid  stage  of  cholera ;  the  tongue  is  dry.  brown, 
and  fissured;  the  pulse  is  thready  and  rapid;  j 
food  and  medicines  are  rejected,  the  dejecta  are 
passed  involuntarily,  perception  is  blunted,  de- 
lirium  supervenes ;  and  the   patient  at  last 
succumbs,  worn  out  and  exhausted,  in  from  the 
sixth  to  the  thirteenth  day,  according  to  the 
range  and  severity  of  the  disease  and  the  con- 
stitutional power  of  the  patient. 

Chronic  Dysentery. — This  is  sometimes  the  i 
result  of  acute  dysentery,  in  spite  of  the  most 
appropriate  management,  in  persons  poisoned  by  I 
malaria  and  weakened  by  fatty  or  waxy  degene- 
ration of  the  spleen  or  liver,  or  both,  and  in  j 
strumous  or  scorbutic  constitutions.    The  dys- 
crasia  may  be  so  pronounced  that  the  material 
exuded  is  incapable  of  healing  up  the  ulcers  by  j 
granulation  and  cicatrisation.    The  ulcers  are 
repeatedly  disturbed  by  peristalsis,  the  passage 
of  flatus,  faeces,  undigested  morsels  of  solid  food 
and  the  acrid  unutilised  secretions  of  the  liver, 
stomach,  and  pancreas.    Thus  they  are  liable  to 
become  irritable  from  renewed  congestion  and 
inflammation.    The  muscular  coat  participates 
in  the  excitement  and  becomes  infiltrated  with 
exudation,  which  eventually  becomes  organised 
and  leads  to  thickening.    The  floors  and  side6 
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of  the  ulcers  are  constituted  of  unhealthy  struc- 
ture. The  difficulty  thus  experienced  in  effects 
in<r  repair  is  augmented.  In  other  cases  the 
intestine  becomes  atrophied,  attenuated,  and 
transparent.  The  stools  are  made  up  of  serous 
exudation,  slime,  blood,  and  sometimes  of  puri- 
form  material,  with  feculence  generally  unformed. 
Almost  every  stool  will  be  found  on  washing  to 
contain  dysenteric  products.  The  appetite  is 
uncertain ;  the  toneue  often  clean,  shining,  and 
devoid  of  epithelium  ;  the  pulse  weak  and  irri- 
table; and  the  abdominal  tenderness  easily 
localised.  Thickening  can  often  be  detected. 
Tormina  are  always  present,  and  unless  the 
disease  be  confined  to  the  caecum  or  ascending 
and  transverse  colon,  there  is  tenesmus.  Multiple 
abscesses  of  the  liver  frequently  supervene  and 
carry  off  the  patient,  or  after  months  or  years 
of  suffering  he  may  perish  from  inanition  and 
exhaustion,  or  from  intercurrent  disease. 

Complications. — Acute  dysentery  is  frequently 
complicated  by  the  various  forms  of  malarious 
fever,  typhoid  fever,  the  tubercular  or  the  hsemor- 
rhagic  diathesis,  purpura,  scurvy,  hepatic  and 
splenic  enlargement,  malarious  cachexia,  or  ab- 
scess of  the  liver ;  and  in  children  by  dentition. 
In  every  case  of  dysentery  the  strictest  atten- 
tion should  be  paid  to  existing  complications. 
In  patients  inhabiting  marshy  districts,  and 
those  following  a  seafaring  life,  the  gums  should 
be  carefully  scrutinised  and  the  cutaneous  sur- 
face examined  with  a  view  to  ascertain  the  free- 
dom or  otherwise  from  purpuric  or  scorbutic 
taint.  The  history  of  the  patient  should  be  gone 
into,  in  order  to  make  out  the  probable  diathetic 
proclivities — acquired  or  hereditary. 

Sequels. — That  abscess  of  the  liver,  single  or 
multiple,  frequently  follows  acute  and  chronic 
dysentery,  is  indisputable ;  but  whether  as  a 
result  of  the  general  condition  existing,  or  of 
local  pyaamic  poisoning  or  embolism  originating 
in  the  veins  within  the  area  of  the  ulcers,  is  still 
an  open  question.  Dysentery  sometimes  termi- 
nates in  permanent  thickening  of  the  parietes  of 
the  gut  with  eventual  contraction  or  stricture, 
causing  constipation,  faecal  accumulation  or  ob- 
struction. When  the  seat  of  stricture  can  be 
reached,  as  in  the  lower  part  of  the  rectum,  much 
relief  can  be  afforded  by  simple  incision  and  sub- 
sequent dilatation  by  means  of  bougies.  Fissure 
of  the  anus,  or  ulcer  within  the  verge  of  the  anus, 
is  a  common  sequel.  Once  diagnosed  by  exami- 
nation of  the  stools  and  by  means  of  the  speculum, 
it  admits  of  speedy  relief  by  incision  and  after- 
surgical  management. 

Diagnosis. — Prom  diarrhoea,  dysentery  can  be 
diagnosed  by  the  abdominal  tenderness,  tormina, 
tenesmus,  and  the  existence  of  dysenteric  pro- 
ducts in  the  stools.  Dr.  Edward  Goodeve,  late 
Professor  of  Medicine  in  the  Calcutta  Medical 
College,  was  the  first  to  carry  out  the  practice  of 
washing  the  stools  in  dysentery  and  diarrhoea, 
the  stools  are  first  examined  as  they  lay  in  the 
stool-pan.  Water  is  then  added  in  considerable 
quantity.  Afterashort  interval,  to  allow  thedysen- 
tenc  products  to  sink  to  the  bottom,  the  super- 
natant fluid  is  gradually  poured  off.  The  washing 
is  repeated  until  the  foreign  products  remain 
clean  and  destitute  of  much  smell.  When  these 
products  are  putrescent,  or  perhaps  in  all  cases, 


it  is  convenient  to  wash  the  stools  with  a  solu- 
tion of  carbolic  acid  or  other  colourless  disin- 
fectant. Dysentery  is  diagnosed  from  fissure  or 
ulcer  of  the  rectum  by  the  fluid  or  loose  charac- 
ter of  the  stools,  with  dysenteric  products,  and 
by  the  absence  of  ulcer,  as  determined  by 
examination  by  means  of  the  anal  speculum. 

Prognosis. — Favourable.  The  following  are 
to  be  regarded  as  favourable  features  in  the 
prognosis  of  any  given  case  : — The  ordinary  un- 
complicated form  of  acute  dysentery  ;  early 
subsidence  of  the  constitutional  disturbance  ;  a 
steady,  firm  and  strong  pulse,  with  diminishing 
frequency  and  increasing  power;  moderate 
abdominal  tenderness  ;  absence  of  tympanites  ; 
a  placid  and  normal  expression  of  countenance  ; 
absence  of  sloughs  or  putrescent  matters  in  the 
stools  ;  early  subsidence  of  tormina  and  tenesmus 
with  the  appearance  of  feculence  and  the  co- 
temporaneous  decrease  of  dysenteric  products ; 
return  of  appetite  and  power  of  digesting  and 
assimilating  food;  and  the  absence  of  inflam- 
matory or  suppurative  mischief  in  the  liver. 

Unfavourable. — Unfavourable  features,  on  the 
contrary,  are : — The  persistence  of  an  elevated 
temperature ;  quick  pulse  with  increasing  feeble- 
ness ;  sudden  freedom  from  tormina,  tenesmus, 
and  abdominal  tenderness,  with  great  vital 
depression  or  collapse;  doughy  thickening  of 
the  colon  with  dulness  on  percussion  where  there 
should  be  resonance  ;  sudden  increase  of  abdo- 
minal tenderness,  with  hiccup,  nausea,  vomiting, 
and  great  nervous  prostration,  tympanites,  and 
peritonitic  pain  with  constant  hardness  and 
tension  of  the  abdominal  muscles  ;  increase  of 
putrescent  and  gangrenous  products  in  the  stools 
like  the  washings  of  decomposing  flesh ;  exces- 
sive haemorrhage  from  the  bowel ;  bleeding  from 
chapped  and  fissured  lips,  gums,  and  mouth; 
harsh,  dry,  black  or  glazed  tongue ;  delirium ; 
picking  at  the  bed-clothes ;  scantiness  or  sup- 
pression of  urine. 

Treatment. — Should  an  aperient  be  required 
in  the  congestive,  exudative,  or  ulcerative  stages 
of  acute  dysentery,  or  in  sudden  relapses  super- 
vening upon  chronic  forms  of  the  disease,  the 
readiest,  simplest,  and  most  painless  is  a  tepid 
water  enema  of  from  two  to  four  pints.  After 
the  operation  of  the  enema,  or  immediately  the 
patient  presents  himself  suffering  from  any  of 
these  dysenteric  conditions,  in  those  cases  where 
no  preliminary  aperient  is  indicated,  a  turpen- 
tine epithem  or  mustard  plaster  should  be  ap- 
plied to  the  epigastrium  for  twenty  minutes.  At 
the  same  time,  from  twenty  grains  to  a  drachm 
of  ipecacuanha  suspended  in  two  drachms  of  syrup 
of  orange-peel  and  four  drachms  of  water,  or  in 
half  an  ounce  of  infusion  of  camomile,  with  ten 
grains  of  carbonate  of  soda  or  bismuth,  or  simply 
made  up  into  conveniently  sized  pills,  should  be 
administered,  The  recumbent  posture,  with  the 
head  lower  than  usual,  should  be  enforced. 
Liquids  should  bo  resisted  as  much  as  possible 
for  an  hour  or  two.  Thirst  may  be  quenched  by 
sucking  pieces  of  ice,  or,  whon  this  cannot  be 
procured,  by  cold  water  in  teaspoonsful  at  a  time. 
Nausea  will  probably  occur ;  perhaps,  in  some 
cases,  retching  and  vomiting.  But  as  the  vomit- 
ing is  exceptional,  and  when  it  does  occur  seldom 
happens  before  the  lapse  of  an  hour  after  th* 
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exhibition  of  the  drug,  the  ejected  matter 
usually  consists  of  small  quantities  of  gastric 
secretion.  Should  the  ipecacuanha  be  rejected, 
the  dose  should  be  repeated  as  soon  as  the 
stomach  has  been  tranquillised.  It  •will  be  found 
beneficial  to  time  the  large  doses,  so  as  to  allow 
of  one  being  given  night  and  morning  so  long  as 
their  use  is  considered  necessary.  The  signal 
for  the  relinquishment  of  these  doses  is  freedom 
from  tormina  and  tenesmus,  with  the  occurrence 
of  refreshing  sleep,  feculent,  bilious,  or  ipecacu- 
anha stools,  and  restoration  of  the  primary  pro- 
cesses of  assimilation.  If  no  great  amount  of 
disorganisation  of  the  mucous  membrane  has 
taken  place,  these  favourable  changes  are  fre- 
quently noticed  after  the  administration  of  the 
first  or  second  dose,  and  even  if  undoubted  ul- 
ceration has  set  in,  they  are  generally  discerned 
on  the  second  or  third  day,  or  earlier,  In  either 
case  the  drng  should  be  abandoned,  as  the  dis- 
appearance of  the  tormina  and  tenesmus  and  the 
absence  of  mucus,  blood,  and  slime  from  the 
stools  indicate  the  cessation  of  dysenteric  inflam- 
mation, and  that  the  affected  portions  of  the 
bowel  have  been  placed  in  the  most  favourable 
condition  to  undergo  cure  by  '  resolution,'  if  the 
case  has  not  proceeded  to  ulceration,  or  by 
'  granulation  and  cicatrisation,'  if  ulceration  or 
even  sloughing  has  already  taken  place.  Chalk- 
mixture  with  hyoscyamus  and  astringents  is  now 
quite  sufficient  to  wind  up  the  cure.  In  some 
cases  ferruginous  and  bitter  tonics  are  demanded, 
to  give  tone  to  the  digestive  organs,  and  to  improve 
the  condition  of  the  blood.  Counter-irritation 
by  means  of  turpentine  epithems  and  mustard 
plasters  to  the  abdomen,  or  fomentation,  are  valu- 
able adjuncts  in  the  management  of  the  disease. 

The  diet  should  consist  of  chicken  broth,  beef- 
tea,  essences  of  chicken,  mutton,  or  beef ;  6ago, 
arrowroot,  or  tapioca;  and  small  quantities  of 
port  wine  or  brandy.  During  the  active  period 
of  the  disease  all  food  should  be  given  in  a 
liquid  form.  The  disturbing  effect  of  the  ipe- 
cacuanha given  as  above  directed  is  only  tem- 
porary. Abundance  of  time  is,  therefore,  avail- 
able between  the  large  doses  for  the  digestion 
and  assimilation  of  liquid  food.  As  the  stools 
become  more  feculent  and  consistent,  solid  food 
in  the  shape  of  tender  chicken,  lamb,  and  mut- 
ton, with  biscuit  and  bread,  light  sago,  rice,  or 
tapioca  pudding  should  be  allowed.  Potatoes 
and  other  vegetables  should  be  avoided  until 
the  tone  of  the  digestive  system  has  been  fully 
re-established.  When  the  dysentery  is  compli- 
cated with  a  purpuric  or  scorbutic  condition  of 
the  blood,  the  administration  of  the  juice  of  the 
grape,  orange,  pomegranate,  lime,  and  bael 
sherbet  are  essentially  necessary  as  dietetic 
rather  than  therapeutic  agents. 

Opium  by  the  mouth  is  seldom  required. 
When  swallowed  it '  locks  up'  the  secretions  of 
the  liver,  pancreas, and  alimentary  mucous  mem- 
brane, rather  favouring  than  reducing  the  inflam- 
mation of  the  solitary  and  tubular  glands. 
These  bad  effects  counterbalance  the  benefits 
derived  from  the  sleep,  diminution  of  peristaltic 
action,  and  temporary  decrease  of  tormina  and 
tenesmus  consequent  on  narcotism.  This  ex- 
plains why  the  real  character  of  the  disease  is 
often  completely  masked  by  opium,  and  why 


apparent  amendment  is  taking  place,  whilst  de-  | 
structive  ulceration  and  sloughing  of  the  mucoue 
membrane  is  rapidly  extending.  As  ipecacuanha 
speedily  brings  about  all  the  good  without  any 
of  the  evil  effects  of  opium,  this  narcotic,  in  any 
form,  excepting  as  an  enema  or  suppository  to 
rolieve  tenesmus,  particularly  in  sigmoidal  or 
rectal  dysentery,  is  not  only  superfluous  but  in- 
jurious. There  is  less  objection  to  uniting  the 
ipecacuanha  with  6uch  remedies  as  are  acknow- 
ledged to  possess  the  power  of  lessening  the  irri- 
tability of  the  stomach,  and  of  increasing  iu 
tolerance  of  the  drug,  without  interfering  with 
the  functional  activity  of  those  organs  whose 
secretions  we  are  endeavouring  to  promote  with 
a  view  to  rectify  the  disturbed  balance  of  the 
portal  circulation.  On  the  contrary  medicines 
of  this  order  may  be  beneficially  associated  with 
ipecacuanha — such  as  carbonate  of  soda,  bismuth, 
chloroform,  camphor,  and  hyoscyamus. 

When  dysentery  occurs  in  pregnant  women, 
large  doses  of  ipecacuanha  are  not  contra-indi- 
cated ;  because,  if  the  disease  be  allowed  to  pro- 
ceed (which  is  more  likely  to  happen  under  the 
old  than  the  ipecacuanha  treatment)  abortion  or 
premature  labour  is  almost  certain  to  follow; 
and  when  such  a  complication  supervenes,  in  the 
later  months  of  gestation,  the  mortality  almost 
surpasses  that  of  any  other  disease.  When  the 
dysenteric  inflammation  is  summarily  put  a  stop 
to  by  the  ipecacuanha,  abortion  or  premature 
labour  is  prevented.  Under  the  opiate  method 
of  management,  premature  labour  is  not  averted, 
but,  in  the  majority  of  cases,  occurs  at  the  acme 
of  the  disease,  when  the  sloughs  are  being  thrown 
off ;  and  the  patient  succumbs  to  the  conjoint  ', 
shock  to  the  system.  In  dysentery  complicated  | 
with  pregnancy  opiate  enemata  to  relieve  irrita- 
tion in  the  rectum  are  more  essential  and  per- 
missible than  under  other  circumstances. 

In  the  acute  dysentery  of  children  ipecacuanha 
is  invaluable.  For  a  child  of  six  months  a  grain, 
and  for  a  child  of  one  year  two  grains,  should  be 
given  with  an  equal  quantity  of  carbonate  of 
soda,  night  and  morning,  until  the  tormina,  tenes- 
mus, and  slimy  and  bloody  stools  are  replaced 
by  relief  from  pain  and  by  feculent  evacuations. 
It  will  not  often  be  necessary  to  continue  the 
drug  beyond  two  or  three  days  at  a  time.  But  it 
should  be  recollected  that  the  disease  adheres  with 
greater  tenacity  to  children  than  to  adults ;  and 
although  we  observe  that  ipecacuanha  has  an  im- 
mediately beneficial  effectindiminishingthe  blood,  I 
mucus,  slime  and  frequent  stools,  still  we  find 
that  dysenteric  or  slimy  motions  with  undigested 
food  continue  to  pass.  In  that  case  the  ipecacu- 
anha, combined  with  chalk,  bismuth,  carbonate 
of  soda,  or  aromatic  powder,  should  be  repeated, 
once  or  twice  a  day,  for  a  certain  period,  till 
healthy  evacuations  are  restored.  The  gunm 
must  be  lanced  when  necessary;  turpentine 
liniment  or  stupes  may  be  applied  to  the  abdo- 
men ;  weak  chicken-broth  or  arrowroot  should 
be  temporarily  substituted  for  milk  ;  and,  above 
all,  food  must  be  given  in  small  quantities  at  a 
time,  and  at  regularly  stated  periods.  From  the 
age  of  one  year  the  dose  is  regulated  by  adding 
one  grain  for  each  additional  year  of  age  up  to 
eighteen,  when  the  doses  indicated  for  adults 
should  be  employed. 
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In  cases  where  evident  malarious  taint  per- 
vades the  system  and  complicates  acute  dysen- 
tery, disulphate  of  quinine  is  indispensably 
necessary.  A  scruple  of  the  antiperiodic  will  be 
most  speedily  absorbed  if  dissolved  in  water 
acidulated  with  sulphuric  acid,  and  the  exhibi- 
tion of  this  may  precede  by  an  hour  the  first 
dose  of  ipecacuauha.  Ten-grain  doses  should  be 
given  midway  between  the  large  doses  of  ipeca- 
cuanha, or  during  abatement  of  febrile  excite- 
ment, until  the  feverish  symptoms  have  been 
subdued.  Quinine  here  is  quite  as  important  as 
ipecacuanha,  for,  until  it  has  successfully  checked 
the  disturbing  influence  which  malarious  poison- 
ing exercises  upon  the  capillaries  of  the  portal 
and  general  circulatory  systems,  the  good  effects 
which  ipecacuanha  produces  are  only  temporary 
and  i  ncomplete.  The  mildest  febrile  exacerbations 
of  a  miasmatic  origin  re-excite  dysenteric  action, 
and  thus  undo  the  good  effected  by  the  action  of 
the  ipecacuanha.  Hence,  the  urgent  necessity 
for  removing  without  delay  every  vestige  of 
masked  or  active  malarious  fever  complicating 
dysentery.  No  drug  enables  us  to  accomplish 
this  object  so  safely  and  so  quickly  as  the  disul- 
phate of  quinine  in  large  doses. 

When  ipecacuanha  fails  to  preserve  the  life  of 
the  patient,  its  failure  may  be  generally  attri- 
buted to— (1)  coexistence  of  abscess  of  the  liver ; 
(2)  unchecked  malarious  poisoning;  (3)  per- 
manent enlargement  of  spleen  or  liver,  or  both  ; 
(4)  irretrievable  constitutional  cachexia ;  (5) 
Addison's  disease  of  the  supra-renal  capsules ; 
(6)  morbus  Brightii ;  (7)  phthisis  or  tubercu- 
losis ;  (8)  strumous  disease  of  the  mesenteric 
glands;  (9)  peritonitis  with  or  without  per- 
foration of  the  gut;  or  (10)  the  existence  of  ex- 
tensive sloughing  or  gangrene. 

The  advantages  of  the  'Ipecacuanha  Treat- 
ment '  (for  the  revival  of  which  the  profession 
are  indebted  to  Mr.  Scott  Docker,  of  the  2nd 
battalion  of  the  7th  Royal  Fusiliers,  stationed  at 
the  Mauritius, — Lancet  of  July  31  and  August 
14,  1858)  in  the  congestive,  exudative,  and 
ulcerative  stage  of  almost  every  form  and  type 
of  acute  dysentery,  as  well  as  in  the  acute  at- 
tacks supervening  upon  chronic  dysentery,  may 
be  briefly  stated  to  consist  in  (1)  its  simplicity, 
(2)  its  safety,  (3)  its  certainty  compared  with  any 
other  method,  (4)  the  promptitude  with  which 
the  inflammation  is  stopped,  (5)  the  rapidity 
with  which  repair  takes  place — (a)  by  reso- 
lution or  (6)  by  granulation  and  cicatrization, 
(6)  conservation  of  the  constitutional  powers, 
'7)  abbreviation  of  the  period  required  for  con- 
valescence, (8)  decrease  in  the  frequency  of 
chronic  dysentery,  (9)  decrease  in  the  frequency 
of  abscess  of  the  liver,  (10)  diminution  of  mor- 
tality to  cases  treated — all  of  which  are  accom- 
plished, (a)  without  local  or  general  blood- 
letting, (6)  without  salivation,  (c)  without 
calomel  and  irritating  purgatives,  and  (d)  with- 
out opium  by  the  mouth. 

Ipecacuanha  in  large  doses  may  be  said  to 
fulfil  many  important  indications.  It  produces 
U )  all  the  benefits  that  hare  beon  ascribed  to 
blood-letting  without  robbing  the  system  of  one 
drop  of  blood,  (2)  all  the  advantages  of  mercurial 
and  other  purgatives  without  their  irritating 
action,  (3)  all  the  good  results  of  antimonials 


and  sudorifics  without  any  of  their  uncertainty, 
(4)  all  the  euthanasia  ascribed  to  opium  withoul 
masking,  if  not  aggravating,  the  disease  whilst 
the  mischief  is  silently  accumulating  within. 
Thus,  we  possess  in  ipecacuanha  a  non-spoliative 
antiphlogistic,  a  certain  chologogue  and  unirritat- 
ing  purgative,  a  powerful  sudorific,  and  a  harm- 
less sedative  to  the  heart  and  the  muscular  fibres 
of  the  intestines. 

The  objections  which  have  been  urged  against 
large  doses  of  ipecacuanha  in  dysentery  are,  first, 
its  'depressing  influence'  kept  up  by  nausea 
and  vomiting;  and,  secondly,  that  it  is  liable  to 
set  up  '  uncontrollable  vomiting.' 

First,  the  depressing  power,  nausea,  and 
vomiting  have  all  been  over-estimated.  Nausea 
is  only  a  temporary  and  evanescent  effect. 
Vomiting  is  an  exceptional  occurrence ;  and 
even  when  it  does  supervene,  it  seldom  lasts 
long.  As  much  nourishment,  therefore,  as  may 
be  required  to  support  the  strength  can  be  al- 
lowed in  the  intervals  between  the  large  doses 
of  ipecacuanha.  But  what  contributes  more  to 
the  conservation  of  the  patient's  stamina  and  to 
the  prevention  of  depression  or  asthenia,  is  the 
speedy  cessation  of  the  dysenteric  process  accom- 
plished by  the  drug,  followed  by  refreshing  sleep 
and  the  power  of  digesting  and  assimilating 
nourishing  food.  Such  remarkable  results  as 
these  soon  reconcile  any  patient  suffering  from 
dysentery  to  an  otherwise  disagreeable  remedy. 

Secondly,  when  uncontrollable  sickness  and 
vomiting  succeed  the  employment  of  this  drug 
in  the  manner  already  recommended,  the  exist- 
ence of  one  or  other  of  the  serious  conditions 
previously  enumerated  may  be  more  than  sus- 
pected. In  the  absence  of  these  complications, 
unmanageable  vomiting  is  seldom  if  ever  wit- 
nessed. Hence,  in  a  preponderating  majority 
of  the  cases  of  dysentery  met  with  this  ob- 
jection is  quite  untenable.  The  truth  is  that 
every  physician  who  has  used  ipecacuanha  in 
heroic  doses  soon  learns  that  depression  of  the 
vital  powers  from  it  is  not  to  be  feared,  and  is 
surprised  at  the  small  amount  of  vomiting  that 
follows  its  administration,  and  at  the  unexpected 
ease  with  which  the  stomach  tolerates  its  presence. 

When  dysentery  becomes  chronic  no  time 
should  be  lost  in  counselling  removal  from  a 
malarious  to  a  non-malarious  and  mild  climate. 
A  sea  voyage — provided  easily  digestible  food 
can  be  secured — is  often  attended  by  the  hap- 
piest results.  To  men  so  afflicted  '  the  salt 
ration,'  as  remarked  by  Dr.  Maclean,  '  is  simply 
destruction.'  The  clothing  should  be  warm,  and 
flannels  always  worn  around  the  abdomen;  Dr. 
Maclean  also  recommends  '  the  use  of  a  water  belt 
over  the  abdomen  for  some  hours  daily.  This  acts 
as  a  fomentation,  and  the  steady  uniform  pres- 
sure it  maintains  seems  to  favour  the  absorption 
of  the  fibrine  effused  between  the  intestinal 
coats.  If  there  be  much  uneasiness  about  the 
fundament,  a  water  compress  over  the  anus 
affords  more  relief  than  opiate  enemata.'  The 
food  should  bo  chiefly  concentrated  soups,  milk 
and  lime-water,  and  sago,  cornflour,  arrowroot. 
&c,  ecg-flip  with  port,  sherry,  or  brandy  ;  or,  if 
solid  food  can  bodigestod,  the  tenderest  chicken, 
lamb,  or  mutton,  with  bread  and  biscuit,  may  be 
allowed.  Beyond  airing  in  a  carriage  or  chair,  no 
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exercise  should  be  attempted.  The  position  should 
generally  be  recumbent  or  semi-recumbent.  The 
erect  position  excites  peristaltic  action,  and  thus 
disturbs  the  physiological  rest  required  to  facili- 
tate the  repair  of  the  ulcers.  Antiscorbutic 
juices  should  be  given  where  there  is  the  least 
taint  of  scurvy  or  purpura.  Frequent  blistering 
does  much  good.  All  forms  of  counter-irritation 
are  beneficial. 

Gallic  acid,  acetate  of  lead,  sulphate  of 
copper,  nitrate  of  silver,  are  reputed  to  act 
beneficially.  Dr.  Maclean's  favourite  remedy, 
'  particularly  in  men  returning  from  tropical 
regions,  anaemic  from  loss  of  blood  and  the  de- 
praving influence  of  malaria,  is  tho  solution  of 
the  pernitrate  of  iron.  Under  this  remedy  the 
•whole  system  often  rallies  wonderfully,  the  con- 
dition of  the  blood  improves,  colour  returns  to 
the  blanched  cheek,  the  stools  become  more 
natural  and  less  frequent,  the  appetite  improves, 
and  digestion  is  more  perfectly  performed.  The 
citrate  of  iron  and  quinine  may  after  a  time  be 
substituted.'  As  nearly  all  chronic  cases  are 
underlain  by  a  malarious  taint,  quinine  should 
form  an  important  element  in  the  therapeutic 
management,  and  the  greatest  care  should  be 
taken  to  secure  for  the  residence  of  the  patient 
a  climate  at  once  mild  and  temperate  and  free 
from  suspicion  of  malaria.  Bathing  during  con- 
valescence is  an  efficient  and  welcome  auxiliary. 
Tepid  or  warm  baths  medicated  with  Tidman's 
sea-salt  or  'with  nitro-muriatic  acid  act  in  stimu- 
lating the  secreting  function  of  the  skin.  But 
it  will  often  happen  that,  in  spite  of  the  most 
careful  dietetic,  hygienic,  and  therapeutic  ma- 
nagement, no  substantial  progress  towards  the 
repair  of  the  ulcers  is  made,  and  the  patient 
eventually  dies,  worn  out  from  suffering  and  the 
asthenia  consequent  literally  on  inanition. 

Joseph  Ewart. 

DYSIDROSIS  (Sbs,  with  difficulty,  and 
ISp&s,  sweat). — This  is  a  disorder  of  the  sweat- 
follicles  hitherto  confounded  with  eczema,  and 
first  differentiated  therefrom  and  accurately 
described  by  the  writer.  It  occurs  in  winter  as 
well  as  in  summer,  and  often  in  those  who  per- 
spire freely ;  and  it  attacks  the  hands  chiefly,  and 
especially  the  interdigital  and  the  palmar  sur- 
faces. The  disease  is  characterised  by  the 
development  of  vesicles,  which  are  not  formed  in 
the  usual  -way  in  the  rete,  but  are  distensions  of 
the  sweat^apparatus  by  sweat  secreted  in  excess, 
and  which  fails  to  find  its  way  outward  free 
upon  the  surface.  These  sweat-vesicles  are  at 
first  situated  beneath  the  level  of  the  skin,  and 
indeed  appear  as  little  boiled  sago-grains  im- 
bedded deeply  in  the  substance  of  the  skin,  and 
when  once  seen  are  readily  recognised  again.  If 
pricked  a  little  sweat  oozes  out.  In  the  earliest 
stage  the  reaction  of  the  fluid  may  be  acid,  but 
it  soon  becomes  alkaline  from  admixture  of  ser- 
osity.  These  vesicles  are  distinct  the  one  from  the 
other  at  first,  and  are  scattered  about  the  inter- 
digital surfaces  or  the  palms,  or  they  may  be 
grouped.  In  some  cases  their  fluid  contents  dry 
away,  and  a  little  dryness  and  perhaps  slight 
degeneration  follow.  They  may  enlargo  and  be- 
come prominent  upon  the  surface,  or  run  together 
into  bullae,  and  if  the  sweat-secretion  is  free,  large 


bullae  may  form.  Usually  the  cuticle  becomes  I 
white  and  opaque  from  maceration  in  the  fluid  U 
which  collects  beneath  it ;  and  subsequently  it 
peels  off  in  a  membranous  manner,  leaving  behind, 
however,  a  dry  reddened  surface,  but  not  a  disn 
charging  one  as  in  eczema.  One  or  both  hand* 
may  be  affected ;  and  the  feet  may  also  be  at- 
tacked. The  disease  occurs  in  connection  with 
nervous  debility.  It  may  be  attended  with  much 
itching  or  burning  pain;  and  may  be  accompanied 
by  miliaria. 

Anatomical  Characters. — If  a  portion  of  f 
skin  be  excised  and  examined  in  the  early  stage 
of  the  disease,  it  will  be  observed  that  there  is 
no  true  dermic  inflammation,  but  that  the  mor- 
bid changes  are  limited  to  the  sweat  apparatus, 
as  the  writer  has  shown  (Pathological  Society's 
Transactions,  1879).  The  sweat-gland-coils  are 
congested,  and  the  results  of  such  congestion 
are  also  seen  in  the  duct-walls  as  they  run 
upward  to  the  Malphigian  layer,  where  the 
vesicles  are  formed.  In  the  early  condition  the 
sweat-ducts  are  dilated,  and  choked  by  epithelial 
debris,  and  gradually  this  portion  and  the  rete 
layer  immediately  outside  the  ducts,  dilate  into 
vesiculations  under  the  pressure  of  the  fluid 
poured  out  into  the  tube.  In  later  stages  the 
effusion  is  so  free,  and  the  distension  of  the  tis- 
sues so  decided,  that  the  nature  of  the  original 
formation  of  the  vesicles  is  not  recognised,  and 
th«  vesicles  may  simulate  those  of  eczema,  save 
that  the  amount  of  inflammatory  products  is 
less,  and  there  is  no  distinct  connection  between 
vesicles  and  engorged  papillary  vessels  beneath. 
In  the  earlier  stages  of  the  vesicles,  however, 
ducts  can  be  distinctly  traced  entering  the  vesicles 
from  above  and  leaving  them  from  below,  which 
conclusively  proves  that  the  vesicles  are  formed 
in  connection  with  the  sweat-apparatus. 

Treatment. — This  consists,  internally  in  ex-  1 
hibiting  diuretics,  to  be  followed  by  nervine 
tonics  according  to  circumstances,  and  locally  in 
the  use  of  soothing  and  astringent  applications. 

Tilbury  Fox. 

DYSMENORHHCEA  (Sbs,  with  difficulty;  \ 
mV,  a  month  ;  and  f>4a>,  I  flow). — Difficult  and 
painful  menstruation.    See  Menstruation,  Dis- 
orders of. 

DYSOREXIA   [Shi,  -with  difficulty,  and  ' 
fyefu,  the  appetite). — An  obsolete  term  for  im- 
paired or  depraved  appetite.    See  Appetiti, 

Disorders  of. 

DYSPEPSIA  (Sbs,  with  difficulty,  and 
ittwrw,  I  concoct). — A  synonym  for  indigestion. 
See  Digestion,  Disorders  of. 

DYSPHAGIA  (Sbs,  with  difficulty,  and 
<piya>,  I  eat). — Difficulty  in  swallowing.  Set 
Deglutition,  Disorders  of. 

DYSPHONIA  (Sbs,  with  difficulty,  sn<i 
<po>v)i,  the  voice). — Difficulty  in  producing  vocal 
sounds,  so  that,  the  voice  is  more  or  less  enfeebled. 
See  Voice,  Affections  of. 

DYSPNOEA  (Sbs,  with  difficulty,  and  *vl», 
I  breathe).— Difficulty  of  breathing.  See  Km 
piration,  Disorders  of. 

DYSURIA  (Sbs,  with  difficulty,  and  o'vpat, 
I  pass  water). — Difficult  or  painful  micturition 
See  Micturition,  Disorders  of 
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BAB,  Diseases  of. — The  natural  division 
of  the  ear  into  external,  middle,  and  internal, 
suggests  a  rational,  as  well  as  a  convenient  classi- 
fication of  the  disorders  to  which  the  auditory 
apparatus  is  liable. 

L  External  Ear. — In  examination  of  the  ex- 
ternal meatus  and  tympanic  membrane,  bright 
diffused  daylight,  or,  when  this  is  not  obtain- 
able, light  from  a  bull's-eye  lamp  lit  with  gas, 
is  the  best  for  illumination,  and  the  light 
should  be  reflected  from  a  concave  perforated 
mirror  of  eight-inch  focus  down  a  tubular  spe- 
culum. In  any  operative  proceedings  the  mirror 
should  be  worn  on  the  forehead,  as  in  examining 
the  throat,  but  otherwise  should  be  held  in  the 
hand.  As  great  variations  in  the  calibre  of  the 
auditory  meatus  are  met  with,  it  is  necessary 
to  be  provided  with  specula  of  several  sizes, 
the  most  convenient  form  being  that  known  as 
Gruber's. 

Of  the  affections  of  the  external  ear  the  most 
important  are  the  following : — 

1.  Eczema. — Although  the  acute  form  of 
eczema  occasionally  affects  the  auricle  and  ex- 
ternal auditory  meatus,  it  is  far  more  common  to 
meet  with  the  chronic  variety.  Elderly  females 
are  especially  subject  to  eczema  of  the  ear,  and 
it  is  to  its  long  continuance  that  the  remarkable 
narrowing  of  the  external  meatus  throughout  its 
whole  extent,  met  with  occasionally  in  the  sub- 
jects of  this  complaint,  is  generally  attributable. 
Such  narrowing  will  often  amount  to  almost  com- 
plete closure,  and  it  is  in  these  instances  that 
eczema  becomes  the  cause  of  greatly  impaired 
hearing ;  for  when  this  condition  is  arrived  at, 
the  passage  down  to  the  tympanic  membrane  is 
at  times  so  small  as  only  to  admit  of  a  very 
small  probe.  It  is  for  this  reason  that,  although 
no  special  methods  of  treatment  are  called  for, 
beyond  what  is  necessary  when  parts  other  than 
the  ear  are  affected  with  eczema,  it  is  of  the 
greatest  importance  to  keep  the  meatus  sedu- 
lously free  from  secretion,  and  this  occasionally 
is  not  a  very  easy  matter. 

2.  Changes  in  cartilage. — Another  condi- 
tion, in  which  the  external  passage  becomes  sub- 
ject to  partial  closure,  is  shrinking  of  the  carti- 
laginous part  of  the  meatus.  This  again,  is  a 
complaint  of  old  age,  and  is  attributable  to 
no  known  cause.  It  is  readily  relieved  by  the 
patient  wearing  a  piece  of  silver  tube,  to  keep 
the  passage  patent. 

3.  Bony  growths  in  the  osseous  part  of  the 
canal  present  two  entirely  distinct  phases :  one 
in  which,  beyond  the  enlargement  of  bono,  there 
is  no  discoverable  disease,  and  no  impairment  in 
hearing  power;  the  other  where  the  growth 
would  seem  to  owe  its  origin  to  somo  irritation. 

In  the  first  case,  the  enlargements  are  very 
frequently  symmetrical  in  either  ear,  and  syn- 
chronous in  thoir  growth.  So  exactly  is  this  so, 
that  often  where  they  exhibit  threo  curves  in 
one  part  of  the  bony  canal  on  one  side,  the 
curves  will  be  found  to  be  precisely  similar  in  sizo 
and  position  in  the  other  ear.    As  the  enlarge- 


ments are  not  attended  with  pain,  the  patient 
will  obviously  be  quite  ignorant  of  his  con- 
dition, until  his  attention  is  directed  to  one  ear 
by  a  slight  accumulation  of  cerumen,  which  will 
suffice  to  obstruct  the  passage  of  sound  to  the 
tympanum. 

In  the  other  example  alluded  to,  disease  of 
the  tympanum  precedes  the  so-termed  exostosis, 
and  a  perforation  of  the  tympanic  membrane, 
attended  with  a  purulent  discharge,  will  be 
present  perhaps  for  some  years  before  the 
growth  of  bone  is  discovered.  It  is  in  such  a 
case  that  sometimes  the  exostosis,  by  preventing 
the  escape  of  pus,  becomes  the  indirect  cause  of 
death  due  to  cerebral  abscess.  This  is  especially 
so  where,  in  addition  to  the  exostosis  in  the 
meatus,  there  is  a  polypus  growing  from  the 
tympanic  cavity. 

Treatment. — With  this  complication,  or  where 
the  meatus  becomes  completely  closed,  and  in 
these  two  cases  alone,  it  occasionally  becomes 
imperative  to  remove  the  bony  growth.  The 
position  of  the  tumours,  and  their  extreme  hard- 
ness, make  this  no  simple  task  ;  and  (except  in 
the  instance  mentioned  by  the  late  Mr.  Syme, 
when  they  were  exceptionably  friable)  their  re- 
moval has  been  attended  with  great  difficulty. 

Up  to  the  present  time  two  modes  of  proceed- 
ing have  been  the  most  successful.  The  first  of 
these  is  as  follows : — Two  needles  being  inserted 
into  the  base  of  the  growth,  holes  having  been 
drilled  for  this  purpose,  the  continuous  current 
derived  from  ten  to  twenty  pairs  of  plates  (Stoh- 
rer's  battery)  has  been  passed  through  them  for 
a  few  minutes,  and  in  the  course  of  about  six 
weeks  the  bone  thus  destroyed  has  become  loose, 
and  is  readily  removed  with  forceps.  The  second 
method  consists  in  grinding  the  bone  away  by 
means  of  a  drill,  now  in  common  use  with  den- 
tists. Either  proceeding  is  attended  with  so 
much  pain  that  an  anaesthetic  is  necessary. 

4.  Inflammation.  —  The  external  auditory 
meatus  is  subject  to  inflammation,  diffused  or 
circumscribed,  the  latter  occurring  in  the  form 
of  small  abscesses  or  boils.  Both  affections  are 
attended  by  acute  pain,  and  in  each  the  general 
health  of  the  patient  has  been  out  of  order  for 
some  time  previous  to  the  local  trouble. 

Treatment. — Treatment  in  the  direction  of 
improving  the  general  health ;  and  local  bleed- 
ing by  means  of  leeches  applied  in  front  of  the 
tragus,  will  often  rapidly  relieve  the  diffused 
form  of  inflammation ;  but  when  it  has  con- 
tinued for  a  long  period  (as  it  not  infrequently 
does),  in  addition  to  the  soft  tissues  the  pe- 
riosteum becomes  affected.  The  passage  then 
throughout  its  whole  extent  becomes  so  swelled 
as  to  nearly  close  the  external  opening,  and  pain 
is  constant.  The  only  treatment  which  gives 
complete  and  permanent  relief  under  these  cir- 
cumstances is  to  make  two  or  threo  froe  incisions 
down  to  the  bone,  along  the  wholo  oxtont  of  the 
ossoous  part  of  tho  canal.  A  convenient  instru- 
ment for  this  purpose  is  a  small  sharp-pointed 
curved  bistoury.    As  to  the  propriety  of  opening 
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abscesses  in  this  situation  there  can  be  noquestion, 
for,  owing  to  the  extreme  denseness  of  the  tissues 
and  their  approximation  to  bone  in  the  external 
auditory  canal,  abscess  in  this  part  is  slow  in  its 
progress  and  attended  with  very  great  suffering. 
These  abscesses  being  especially  liable  to  recur,  a 
proper  regimen  and  medicines  appropriate  to  the 
failure  in  general  health  are  required. 

5.  Fungi. — The  external  auditory  meatus  has 
been  occasionally  found  to  be  the  seat  of  two 
varieties  of  vegetable  fungus,  namely,  Aspergillus 
Jlavus  and  nigricans.  The  symptoms  which 
they  have  given  rise  to  have  been  great  irri- 
tation, and  a  slight  discharge.  They  have  been 
readily  destroyed  by  syringing,  and  the  local 
application  of  spirits  of  wine. 

6.  Polypus  of  the  ear  is  usually  preceded  by 
inflammation  in  the  tympanic  cavity  and  perfo- 
ration of  -the  membrane  ;  and  is  considered  along 
with  diseases  of  the  middle  ear. 

7.  Heematoma  Auris.  See  Hematoma 
Attb-is. 

II.  Middle  Ear. — All  affections  of  the  mid- 
dle ear  originate  in  some  part  of  that  tract  of 
mucous  membrane  which,  commencing  where 
the  Eustachian  tube  opens  into  the  pharynx, 
forms  the  lining  of  this  tube,  and  of  the  cavity 
of  the  tympanum,  finally  becoming  the  inner- 
most layer  of  the  tympanic  membrane.  To  the 
character  of  this  tissue  is  due  the  term  catarrh, 
which,  in  its  two  forms  of  purulent  and  non- 
purulent, is  used  in  describing  any  deviation 
from  health  which,  directly  or  indirectly,  is  the 
cause  of  pathological  change  in  the  Eustachian 
tube  or  tympanum. 

1.  Obstruction  of  the  Eustachian  Tube. — 
One  of  the  most  frequent  conditions  under  which 
the  Eustachian  tubes  become  the  seat  of  ob- 
struction is  that  met  with  in  children  or  young 
persons.  The  subjects  of  this  affection  present 
a  very  characteristic  aspect.  They  breathe 
almost  entirely  through  the  mouth,  which, 
sleeping  or  waking,  is  kept  partially  open  ;  then- 
tonsils  are  often  enlarged,  and  they  snore  loudly 
during  sleep.  The  mucous  membrane  of  the 
nares  and  pharynx  is  swollen,  and  secretes  in 
excess ;  owing  to  this  tumid  state  of  the  fauces 
the  passages  to  the  Eustachian  tubes  in  this 
situation  do  not  admit  of  the  constant  necessary 
supply  of  air  to  the  tympana.  The  air  in  these 
cavities  undergoes  partial  absorption,  and  thus 
becomes  more  rare  than  that  external  to  the 
tympanic  membrane ;  the  density  of  the  outer 
air  remaining  the  same,  the  equilibrium  from 
pressure  is  destroyed ;  the  membrane,  conse- 
quently, is  retracted,  the  chain  of  ossicles  are 
pressed  inwards,  and  thus  the  conduction  of 
sound  becomes  interfered  with — in  short,  the 
patient  is  more  or  less  deaf.  In  these  cases 
inspection  of  the  tympanic  membrane  at  once 
reveals  the  state  of  affairs.  As  the  cavity  of  the 
tympanum  is  notinvolved  in  the  catarrhal  change, 
its  translucency  and  lustre  are  not  impaired  ;  the 
handle  of  the  malleus  is  tilted  inwards,  the  head 
of  this  bone  is  unusually  prominent,  and  there 
is  a  distinct  fold  crossing  the  upper  part  of  the 
posterior  section  of  the  membrane.  Where  the 
obstruction  has  lasted  for  a  long  period,  the 
membrane  will  appear  to  be  almost  fallen  in 
upon  the  walls  of  the  tympanum,  and  the  pro- 


montory and  incus  may  be  distinguished.  If 
under  these  conditions  the  tympanum  be  in- 
flated on  Politzer's  plan,1  an  instant  return  to 
good  hearing  follows,  but  in  the  course  of  a  few 
days  the  improved  hearing  partially  dies  away, 
leaving  the  patient,  however,  in  6ome  degree 
better  than  before  the  operation. 

Treatment. — This  should  be  twofold.  In 
the  first  place  the  tympanum  should  be  regularly 
inflated,  and  this  may  be  practised  at  first  every 
three  or  four  days,  and  gradually  at  longer  inter- 
vals. Secondly,  astringent  applications  should 
be  applied  to  the  pharynx.  Of  these  applications 
one  of  the  best  is  a  solution  of  perchloride  of 
iron,  2  drachms  to  1  ounce  of  water,  and  it  should 
be  used  daily  by  means  of  a  curved  camel' s-hair 
throat-brush.  When  the  nares  are  much  ob- 
structed, great  benefit  will  follow  the  use  of  sa- 
line solutions  through  the  nasal  douche,  or  they 
may  be  insufflated,  that  is,  drawn  up  through 
the  patient's  nose  into  the  pharynx  and  then 
spat  out. 

If  the  tonsils  are  so  much  enlarged  as  to  in- 
terfere with  the  respiration,  it  will  be  necessary 
to  remove  them ;  but  the  reason  for  this  pro- 
ceeding is  not  that  they  press  upon  the  opening 
of  the  Eustachian  tube,  but  because  their  pre- 
sence keeps  up  the  unhealthy  condition  of  the 
pharynx. 

Under  this  routine  of  treatment  the  patients 
completely  recover  their  hearing ;  the  space  of 
time  during  which  it  is  necessary  to  continue 
treatment  varying  according  to  the  obstinacy 
which  each  case  manifests. 

Obstruction  of  the  Eustachian  tubes  in  adults 
presents  certain  well-marked  differences  from  the 
affection  as  it  prevails  in  children.  An  ordinary 
cold  is  the  beginning  of  the  trouble.  It  is  more 
usual  to  find  one  instead  of  both  tubes  ob- 
structed, and  more  often  than  not  the  tympanic 
cavity  is  involved  in  the  catarrh.  Where  this 
is  not  the  case — and  it  will  be  evident  from  the 
retained  lustre  and  transparency  of  the  mem- 
brane— the  same  principles  of  treatment  as  are 
pursued  in  the  case  of  children  will  hold  good, 
except  in  so  far  that  the  affection  in  grown-up 
persons  is  less  persistent  after  the  tube  has  been 
once  artificially  opened ;  and  that,  to  effect  this, 
Politzer's  method  is  sometimes  not  sufficient,  or, 
even  if  so,  not  as  efficacious  as  the  Eustachian 
catheter.  It  must  also  be  borne  in  mind  that 
in  the  treatment  of  cases  in  which  one  ear  is 
healthy,  by  means  of  the  catheter  the  affected 
ear  exclusively  may  be  subjected  to  the  air- 
douche,  whilst  with  Politzer's  method  it  is  im- 
possible to  avoid  forcing  a  stream  of  air  into 
the  healthy  tympanum,  and  this  is  not  always  an 
advisable  proceeding. 

The  Eustachian  Catheter. — The  following  is 
the  mode  of  using  the  Eustachian  catheter: — 
'  Place  the  patient  in  a  chair,  and  let  him  lean 
back ;  steady  his  head  with  the  left  hand  firmly 
fixed  on  the  top  of  it ;  hold  the  catheter  lightly 
in  the  right  hand,  with  the  curve  downwards 

*  This  method  of  inflating  the  middle  ear  (now  in  such 
general  use)  consists  in  passing  a  stream  of  air  from  an 
india-rubber  bag  through  one  nostril  whilst  tho  patient 
swallows  some  water.  The  operator  at  the  same  time 
closes  one  nostril  with  the  forefinger  of  the  loft  hand,  and 
completes  the  closure  of  the  other  with  the  thumb.  The 
mouth  must  be  kept  flrnuy  shut. 
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and  pass  it  quickly  in  this  position  through  the 
inferior  meatus  of  the  nose  to  the  posterior  vail 
of  the  pharynx.  "When  this  is  felt,  -withdraw  the 
catheter  about  half  an  inch,  and  tilt  the  point 
of  the  curved  end  rather  upwards,  and  to  the 
left  or  Tight,  according  to  the  side  which  is  being 
operated  upon.  Now  hold  the  catheter  and  end 
of  the  patient's  nose  steadily  between  the  thumb 
and  the  first  two  fingers  of  the  left  hand.  All 
this  time  the  ear  of  the  patient  and  that  of  the 
surgeon  are  connected  with  the  otoscope.  The 
point  of  the  catheter  is  now  supposed  to  be  in 
the  pharyngeal  orifice  of  the  Eustachian  tube, 
but  the  only  certain  sign  of  this  being  the  case 
is  that  when  air  is  forced  into  the  catheter  it  will 
be  heard  through  the  otoscope  to  impinge  upon 
the  tympanic  membrane  when  a  stream  of  air  is 
passed  down  the  catheter.' 

The  catheter  may  be  made  of  silver  or  of 
vulcanite,  but,  of  whatever  material,  it  must  be 
inflexible  whilst  being  used.  Beyond  this,  suffice 
it  to  say  here  that  in  practised  hands  its  em- 
ployment is  invaluable,  and  indispensable  in  the 
treatment  of  most  affections  of  the  middle  ear, 
not  only  in  overcoming  obstruction  of  the  Eusta- 
chian tube,  but  also  as  a  means  by  which  injec- 
tion of  fluids  may  be  applied  to  the  cavity  of  the 
tympanum.  In  making  use  of  the  air-douche 
an  indiarubber  bag  fitted  to  the  catheter  should 
be  employed,  and  in  using  injections  to  the  tym- 
panum a  similar  arrangement  is  necessary. 

2.  Catarrhal  Inflammation  of  the  Tym- 
panum.— When  the  tympanic  cavity  has  be- 
come involved  in  the  catarrhal  state,  or  when  the 
affection,  instead  of  proceeding  up  the  Eustachian 
tubes,  begins  in  the  tympanum,  as  it  frequently 
does,  those  changes  have  commenced  which,  of 
all  others,  form  the  most  frequent  impediments 
to  the  conduction  of  sound — in  other  words, 
which  make  the  subjects  in  which  they  are  found 
more  or  less  deaf ;  and  it  may  be  broadly  stated 
that  the  extent  to  which  this  affection  is  reme- 
diable depends  directly  upon  the  time  at  which 
the  patients  suffering  from  it  apply  for  treat- 
ment. In  the  early  stages,  the  obstruction  to 
the  passage  of  sound  through  the  tympanum  is 
solely  due  to  the  effusion  of  mucus  in  this  situ- 
ation, and  this  is  easily  demonstrated  by  the 
-Hoist  gurgling  sound  which  inflation  of  the 
tympanum  produces,  as  may  be  heard  upon  con- 
necting the  ears  of  the  patient  and  surgeon  by 
means  of  a  piece  of  indiarubber  tubing.1  After- 
wards comes  what  may  be  termed  the  dry  stage, 
i.e.  when  the  fluid  portion  of  the  mucus  has  suf- 
fered absorption,  and  when  any  of  the  products 
of  inflammation  may  have  become  more  or  less 
organised,  or  at  least  in  a  condition  which,  if  not 
interfered  with,  suffers  no  further  change.  The 
morbid  conditions  which  result  from  non-puru- 
lent catarrh  of  the  tympanum  are  twofold.  First, 
those  which  affect  the  tympanic  membrane,  and 
are,  therefore,  demonstrable  during  life ;  secondly, 
those  which  are  met  with  after  death  in  the  tym- 
panic cavity.  _  The  first  of  these  include  changes 
curvature,  in  colour,  and  in  consistence. 
The  slighter  changes  in  curvature  have  been 

1  This  tubing  Bhould  always  be  used,  whether  air  or 
uuids  are  being  injected  through  tho  Eustachian  tube,  for 
upon  the  sounds  thus  heard,  as  well  as  on  the  patient's 
own  perception,  the  answer  to  the  question  whethor  the 
inflation  is  complete  depends. 


noticed  in  speaking  of  obstruction  of  the  Eusta- 
chian tube,  which  condition  is  necessarily  more 
or  less  present  in  all  cases  where  the  tympanum 
has  been  the  seat  of  catarrh,  and  these  changes 
are  met  with  indefinitely  increased  until  the  state 
of  complete  collapse  is  reached. 

In  this  condition  the  membrane  has  the  appear- 
ance of  being  in  close  apposition  to  the  walls  of 
the  tympanum,  and  lapped  round  the  ossicles,  so 
that  the  forms  of  the  malleus,  incus,  and  some- 
times the  stapes  are  distinctly  traceable. 

In  so  extreme  an  example,  the  membrane  is 
generally  bound  down  to  the'  tympanic  wall  by 
adhesions.  The  first  change  which  the  mem- 
brane exhibits  is  a  loss  of  its  lustre  and  trans- 
parency ;  it  becomes  opaque.  Further  altera- 
tions in  colour,  in  cases  of  long  standing,  consist 
in  the  formation  of  patches  of  brown,  yellow 
(colour  of  parchment),  and  white.  Variations  in 
consistency  will  include  thickening  throughout 
the  membrane,  or  in  parts  of  it,  especially  in  the 
cases  of  dense  chalk  deposits  (phosphate  of  lime)  ; 
and  thinning  in  places,  so  observable  sometimes 
that  inflation  will  induce  bladder-like  protrusions, 
which,  as  inflation  is  suspended,  fall  back  again  : 
changes  in  all  these  respects  completely  meta- 
morphosing the  appearance  of  the  membrane. 
After  death,  within  the  tympanum  may  be  found 
collections  of  dried  mucus  around  the  ossicles  ; 
thickening  of  the  lining  membrane ;  bands  of 
adhesion  in  all  directions ;  and  anchylosis  of 
the  ossicles  to  each  other,  as  well  as  between  the 
stapes  and  fenestra  oralis. 

As  additional  evidence  during  life  of  obstruc- 
tion in  the  tympanum,  it  may  be  mentioned  that 
sounds  from  a  vibrating  tuning-fork  placed  on 
the  vertex  are  intensified  when  such  obstruction 
exists,  and  the  nerve  remains  unimpaired :  this 
test  is  especially  valuable  where  one  ear  is 
healthy,  inasmuch  as  the  sound  will  be  heard 
exclusively  on  the  deaf  side,  this  being  due  to 
the  fact  that  vibrations  of  sound  thus  conveyed 
to  the  auditory  nerve,  on  their  passage  outwards 
through  the  tympanum,  meet  with  the  obstruc- 
tion in  this  position,  and  are  reflected  on  to  the 
labyrinth.  The  appearances  above  described, 
together  with  the  history  of  the  case,  serve 
sufficiently  to  distinguish  affections  of  the  con- 
ducting from  those  of  the  nervous  apparatus, 
and  the  sounds  which  are  produced  upon  inflation 
of  the  tympanum,  whether  of  a  moist  or  dry 
character,  give  evidence  as  to  whether  the  mucus 
in  the  cavity  of  the  tympanum  is  in  a  more  or 
less  fluid  state,  or  has  reached  the  dry  stage 
where  the  fluid  part  of  the  secretion  has  become 
absorbed,  the  more  solid  portion  remaining. 

In  the  first  of  these  conditions,  the  inflation  at 
once  increases  the  hearing  power  ;  in  the  second, 
it  produces  no  change  in  the  hearing.  An  indica- 
tion in  this  direction  is  a  most  useful  guide  in 
respect  of  treatment,  for  whatever  differences  in 
opinion  may  exist  as  to  details  in  relation  to  this 
subject,  experience  has  amply  shown  that  the 
injection  of  fluids  into  the  tympanum  is  for  tho 
majority  of  cases  the  treatment  of  all  others  the, 
most  successful,  and,  speaking  generally,  it  may 
be  said  that  when  the  sounds  which  accompany 
inflation  of  the  tympanum  are  of  a  moist  charac- 
ter (showing  that  undue  secretion  from  the  mucus 
membrane  is  going  on),  astringents,  such  as  sul- 
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phate  of  zinc,  1  to  2  grains  to  the  ounce  of  luke- 
warm water,  will  be  found  most  efficacious  ;  and 
that  when  the  dry  stage  has  been  arrived  at, 
alkaline  solutions — bicarbonate  of  soda  or  potash, 
5  grains  to  the  ounce,  or  still  better  an  injection 
containing  hydrochlorate  of  ammonia,  5  grains  to 
the  ounce — should  be  substituted. 

Injecting  the  Tympanum. — There  are  three 
modes  of  injecting  the  tympanum,  and  their  order 
of  efficiency  stands  as  follows  : — Firstly,  when  the 
Eustachian  catheter  has  been  placed  in  position, 
a  few  drops  of  the  injection  are  introduced  into  it 
from  a  small  glass  syringe,  and  forced  into  the 
tympanum  by  means  of  an  indiarubber  bag,  the 
nozzle  of  which  is  made  to  fit  the  open  end  of 
the  catheter.  Secondly,  a  few  drops  are  placed 
in  the  inferior  naris,  on  the  same  side  as  the  ear 
under  treatment,  and.  injected  in  front  of  a  stream 
of  air  blown  to  the  tympanum  on  Politzer's  plan, 
the  patient's  head  being  inclined  to  the  side  to 
be  acted  upon.  Thirdly,  the  fluid  being  arranged 
in  precisely  the  same  way,  the  patient  forces  it 
up  the  Eustachian  tube  by  attempting  to  blow 
through  the  nostrils,  whilst  the  mouth  and  nose 
are  closed. 

The  injection  may  with  benefit  generally  be 
repeated  every  other  day  for  from  two  to  four 
weeks,  but  for  this  no  rule  can  be  laid  down 
which  would  apply  in  every  case. 

Such  is  the  briefest  outline  of  the  treatment 
under  which  these  cases  recover  in  greater  or 
loss  degree.  The  degree  of  improvement  varies 
within  wide  limits,  but  the  greater  benefits  may 
always  unhesitatingly  be  predicted  during  the 
moist  stage  of  the  catarrh.  Indeed,  the  necessity 
for  early  treatment  is  abundantly  shown,  in  the 
instance  of  catarrhal  affection  of  the  middle  ear, 
by  the  extremely  satisfactory  termination  of 
cases  treated  early  in  the  disease,  and  the  slight 
relief  which  but  too  often  follows  when  the  affec- 
tion has  been  allowed  to  proceed  for  years  •un- 
checked. In  such  cases  as  the  latter,  the  face 
that  considerable  quantities  of  inspissated  mucus 
have  been  found  in  the  tympanic  cavities  first 
suggested  the  operation  of  making  an  incision 
into  the  tympanic  membrane,  and  attempting  the 
removal  of  mucus  through  the  incision  by  passing 
a  stream  of  air  through  the  tympanum.  This 
proceeding,  with  certain  modifications  afterwards 
introduced,  is  no  doubt  very  useful  in  cases 
favourable  for  its  employment,  but  it  should 
be  reserved  for  those  which  have  defied  the  less 
severe  means,  and  where  there  is  unmistakable 
evidence  of  an  obstruction  to  the  passage  of 
sound  through  the  tympanum.  Experiments 
with  the  tuning-fork,  already  referred  to,  give 
valuable  evidence  in  this  direction ;  but  for 
a  detailed  account  of  this  method  of  treatment, 
introduced  some  years  ago  by  Mr.  Hinton,  the 
reader  is  referred  to  Questions  of  Aural  Sur- 
gery. Suffice  it  to  say  here  that  an  incision 
about  one-eighth  of  an  inch  in  length  is  made  in 
the  posterior  section  of  the  membrane  with  a 
cataract-needle,  and  this  is  followed  by  passing  a 
stream  of  fluid  (a  weak  solution  of  soda)  through 
the  tympanum  and  Eustachian  tube  by  means  of 
a  syringe  made  to  fit  the  externnl  meatus.  In 
appropriate  cases  it  is  often  undoubtedly  of  very 
great  service,  and  is  neither  a  dangerous  nor  a 
harmful  proceeding  so  long  as  there  is  no  nervous 


complication ;  where,  however,  this  is  presenU 
surgical  interference  has  at  times  proved  most] 
disastrous. 

Another  operation,  performed  by  Dr.  Weberi 
Leil  of  Berlin,  consists  in  the  division  of  the] 
tensor  tympani  muscle,  but  up  to  the  present; 
time  the  results  at  the  hands  of  others  do  notj 
warrant  it  as  a  recognised  operation  for  the  rel 
lief  of  conditions  inducing  deafness. 

3.  Purulent  Catarrh  of  the  Tympanum.— 
Perforation.— The  form  of  tympanitis  in  which! 
the  effused  products  become  purulent,  is  an  acuta 
and  generally  an  extremely  painful  affection; 
Usually  the  pus  rapidly  makes  its  escape  from 
the  tympanum  into  the  external  meatus,  by  a 
process  of  ulceration  through  the  tympanic  mem-) 
brane,  leaving  as  its  result  a  perforation  of  this 
structure.    In  quite  the  early  6tage  the  affection 
may  often  be  cut  short  by  the  free  application  ot 
leeches  in  front  of  the  tragus,  followed  by  foment-f 
ations,  but  more  often  than  not  the  membrane 
has  given  way  before  the  patient  comes  undefl 
observation.    Even  then,  if  the  tympanic  cavity 
be  emptied  of  the  pus  by  the  free  use  of  PoliM 
zer's  inflation  and  repeated  syringing,  the  open-j 
ing  will  often  close,  and  leave  very  little,  indeecj 
sometimes  hardly  any  appreciable  deafness.  If) 
however,  a  purulent  discharge  through  the  open 
ing  be  allowed  to  go  on  unheeded  for  any  length* 
of  time,  it  is  the  exception  for  the  perforation  tq 
heal.    This  condition  is  constantly  seen  aftei 
scarlet  fever,  measles,  or  any  of  the  exanthemata! 
A  perforation  of  the  tympanic  membrane  prei 
sents  an  infinite  variety  of  aspects,  from  a  small 
pin-hole  to  nearly  complete  loss  of  the  membrane) 
but  there  will  always  be  a  slight  remaining 
external   rim  of  membrane.    This  latter  ii 
perhaps  the  most  frequent  of  all  forms  of  per^ 
foration,  and  especially  when  the  ulceration) 
dates  from  an  attack  of  scarlet  fever.  Although* 
the  handle  of  the  malleus  occasionally  remains) 
it  more  usually  comes  away  in  these  and  othes 
cases  where  the  loss  of  tissue  is  very  extensive  i 
The  head  of  this  bone,  however,  may  always  bd 
distinguished,  unless  there  has  been  complow 
disorganisation  of  the  tympanic  cavity.  Amona 
other  forms  of  perforation  commonly  met  witli 
may  be  mentioned  those  in  which  the  anterion 
or  posterior  half  of  the  membrane  is  left,  and  is 
bounded  internally  by  the  handle  of  the  malleus 
the  so-called  rcniform  perforation,  where  the 
lower  part  of  the  membrane  is  lost  and  the 
umbo  of  the  malleus  indicates  the  position  o\ 
the  hilus  of  the  kidney  ;  and  the  small,  smooth-] 
edged  circular  perforation  which  is  common  alik 
to  all  parts  of  the  membrane.  Occasionally 
though  not  very  often,  the  tympanic  membran 
is  the  seat  of  a  double  perforation.  Simils 
variations  in  hearing  accompany  this  condition 
between  slight  deafness  and  total  loss  of  hearr 
power.    The  size  of  the  perforation  affords  n 
guide  in  this  respect,  extreme  loss  of  hearin 
being  met  with  when  the  perforation  is  ve  . 
small,  and  very  slight  deafness  where  the  los 
of  tissue  has  boen  most  extensive,  so  that  it  m«J 
bo  unhesitatingly  stated  that  the  loss  of  the  mem- 
brane is  but  in  a  very  small  degree  the  cause  oi 
the  deafness  in  these  cases,  the  disorganisation 
in  the  tympanic  cavity  mainly  accounting  foi 
this.    Such  disorganisation  is  at  ti-nes  so  com- 
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plettt  (especially  after  scarlet  fever)  as  to  include 
the  loss  of  all  the  ossicles,  total  deafness,  and 
paralysis  of  the  muscles  supplied  by  the  portio 
dura.  A  very  small  perforation  in  the  anterior 
and  superior  part  of  the  membrane  may  from 
its  position  escape  notice,  but  the  diagnosis  can 
be  always  verified  by  the  facility  -with  which  air 
may  be  made  to  pass  through  the  opening,  or 
the  reverse,  provided  that  the  communication 
between  the  Eustachian  tube  and  the  tympanum 
is  not  closed  by  cicatricial  tissue — a  very  rare 
condition  when  so  little  of  the  membrane  has 
suffered  ulceration. 

Treatment. — The  treatment  of  purulent  tym- 
panitis and  perforation  will  include  assiduous 
cleanliness  ;  keeping  the  Eustachian  tube  free 
from  obstruction ;  and  the  use  of  astringent 
injections.  When  the  exposed  surface  of  the 
tympanum  is  covered,  as  it  sometimes  is,  with 
exuberant  granulations,  much  benefit  will  be 
derived  from  the  application  of  solid  nitrate 
of  silver  to  the  granular  surface,  care  being 
taken  not  to  touch  any  other  part..  As  the 
condition  of  the  ear  improves  under  these 
measures,  so  will  the  hearing  power  vastly  in- 
crease when  it  has  not  been  completely  lost ;  but 
there  still  remains  the  ofttimes  invaluable  appli- 
cation of  what  is  spoken  of  as  the  artificial  mem- 
brane. Of  all  kinds,  the  best  undoubtedly  is  the 
flattened  pad  of  moistened  cotton-wool,  applied 
by  the  patient,  every  morning,  with  a  pair  of 
forceps  constructed  for  the  purpose.  Until  this 
be  tried  in  each  case  it  is  impossible  to  say 
whether  it  will  do  good ;  but  when  it  is  useful — 
as  it  is  in  a  large  number  of  cases — by  its 
help  the  patient  will  recover  very  good  hearing, 
and  this  even  when  the  perforation  has  existed 
for  a  period  of  many  years.  That  its  effects  de- 
pend upon  the  support  which  it  gives  to  the 
ossicles,  thus  re-establishing  the  normal  pressure 
of  the  stapes  upon  the  fenestra  ovalis,  has  been 
unquestionably  demonstrated. 

4.  Polypus. — One  of  the  most  frequent  com- 
plications in  cases  of  perforation  of  the  tympanic 
membrane  is  polypus,  a  term  employed  to  desig- 
nate a  fleshy  tumour  in  the  ear.  Although  polypi 
are  occasionally  present  in  the  meatus  indepen- 
dently of  perforation,  the  most  usual  situation 
from  which  they  arise  is  the  lining  membrane  of 
the  tympanum.  Sometimes  the  exact  point  of 
origin  is  the  edge  of  a  perforation,  and  still  more 
rarely  the  sides  of  the  meatus.  In  size  these 
growths  vary  from  a  small  protrusion  through  a 
perforation,  to  a  tumour  which  entirely  fills  the 
meatus  and  projects  externally  from  the  ear.  In 
this  latter  instance  the  growth  presents  a  very  dis- 
tinctive appearance,  not  unlike  a  raspberry.  Sec- 
tions of  aural  polypi  hardened  in  chromle  acid 
with  few  exceptions  show  the  structure  to  be  fibro- 
cellular,  the  fibrous  element  preponderating  over 
the  cellular  in  proportion  to  the  age  of  the  tumour. 

Treatment. — In  all  cases  polypi  should  be  re- 
moved, and  the  best  instruments  for  this  purpose 
are  the  rectangular  ring  polypus  forceps,  or,  in 
the  case  of  a  large  growth,  a  Wilde's  snare.  Owing 
to  their  remarkable  tendency  to  recur,  removal  is 
only  the  preliminary  step  in  treatment.  The  prin 
cipal  part  of  this  consists  in  their  complete  eradi 
cation  by  caustics.  Of  these  the  most  efficacious 
and  convenient  is  chlor-acetic  acid,  and  later  in 


the  treatment  nitrate  of  silver.  The  acid  may  be 
applied  on  a  very  small  camel's-hair  brush,  or 
on  the  point  of  a  probe  defended  by  a  small  twist 
of  cotton  wool,  and  a  convenient  form  of  nitrate 
of  silver  is  a  bulb  of  the  melted  salt  fused  on  to 
a  probe  or  platinum  wire.  The  caustic  should  be 
applied  daily  for  some  time  after  the  polypus 
has  been  removed,  and  then  less  frequently.  The 
treatment  should  also  include  the  same  scrupulous 
cleanliness  and  application  of  astringents,  so  de- 
sirable in  the  case  of  perforations.  It  is  simply 
to  the  want  of  attention  to  details  that  failure  in 
the  treatment  of  aural  polypus  may  be  ascribed. 

Complications  of  Tympanic  Disease.  —  a. 
Facial  Paralysis. — This  is  due  to  inflammation 
around  the  portio  dura  in  its  passage  through  the 
aqueduct  of  Fallopius.  When  suppuration  in  the 
tympanic  cavity,  with  caries  of  the  bony  canal, 
precedes  or  accompanies  the  loss  of  function  in 
the  nerve,  recovery  is  hopeless ;  but  when  the 
paralysis  follows  a  subacute  catarrh  of  the  tym- 
panum, not  ending  in  a  perforation,  as  is  some- 
times the  case,  the  paralysis  in  time  disappears 
no  less  certainly  than  when  it  is  dependent  upon 
an  affection  of  the  nerve  at  a  point  after  its  exit 
from  the  temporal  bone. 

b.  Pyemia:  Cerebral  Abscess ;  and  Meningitis. 
When  the  mastoid  cells  become  the  seat  of  in- 
flammation, the  pain,  tenderness,  and  pitting  on 
pressure  over  the  mastoid  process,  will  at  once 
suggest  an  early  incision  down  to  the  bone,  and 
it  maybe  truly  said  that  this  is  often  delayed 
too  long,  and  perhaps  is  never  done  too  soon. 
Again,  when  the  symptoms  point  definitely  to 
pus  within  the  mastoid  cells,  the  bone  should  be 
pierced  so  as  to  make  the  external  opening  com- 
municate freely  with  the  cells.  Belief  given  in 
this  way  will  occasionally  be  the  means  of  saving 
life,  by  preventing  the  absorption  of  poisoned 
material  into  the  lateral  sinus.  Besides  pysemia 
thus  induced,  other  fatal  issues  which  suppura- 
tion in  the  middle  ear  frequently  entail  have 
their  starting  point  in  the  tympanic  cavity,  and 
in  such  instances  cerebral  abscess  or  meningitis 
may  be  the  immediate  cause  of  death.  In  the  latter 
case  a  post-mortem  examination  reveals  pus  in 
the  arachnoid  cavity,  or  between  the  roof  of  the 
tympanum  and  the  dura  mater  ;  in  the  former, 
the  seat  of  the  abscess  may  be  either  in  the  cere- 
brum or  cerebellum ;  this  portion  of  the  brain 
(the  cerebellum)  being  more  generally,  though 
not  always,  the  part  affected  when  the  mastoid 
cells  are  involved  as  well  as  the  tympanum. 

The  pathology  of  cerebral  abscess,  as  a  result  of 
ear-disease,  cannot  with  truth  be  said  in  all  cases  to 
bo  completely  explainable,  and  this  for  the  follow- 
ing reason  : — Whilst  in  most  cases  a  distinct  com- 
munication can  be  traced  between  the  diseased 
roof  of  the  tympanum  and  the  sac  of  the  ab- 
scess, in  a  few  the  most  careful  examination  fails 
to  show  any  connection  between  the  two,  the 
abscess  being  separated  from  the  bone  by  healthy 
brain-tissue.  Occasionally,  no  disease  can  be 
detected  in  the  bone  itself,  and  this  even  after 
the  bone  has  been  macerated  and  sections  of  it 
made. 

Fatal  terminations  of  this  nature  most  fre- 
quently occur  when  cleanliness  and  local  treat- 
ment of  the  ear  have  been  neglected.  Hence  the 
necessity  for  such  care. 
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But  the  fact  that  even  under  the  moat  favour- 
able conditions  such  events  are  possible  when 
there  is  a  fistulous  opening  in  the  tympanic 
cavity  should  induce  caution  with  Insurance 
offices  in  taking  the  lives  of  persons  with  this 
lesion,  at  the  ordinary  premiums.  Fatal  cases 
of  this  kind  might  seem  in  practice  to  be  almost 
divisible  into  two  classes,  namely,  those  in  which 
cerebral  symptoms  come  on  soon  after  the  estab- 
lishment of  the  perforation ;  and  others  where 
there  has  been  a  purulent  discharge  from  the  ear 
(that  is,  from  the  tympanum)  for  many  years  before 
the  advent  of  such  symptoms.  In  this  latter  class 
must  be  included  those  cases  in  which  the  tem- 
poral bone  has  become  the  seat  of  caries ;  and  it 
may  be  stated,  subject  to  no  exceptions,  that 
whenever  exposed  bone  can  be  detected  by  means 
of  examination  with  a  probe  within  the  cavity  of 
the  tympanum,  the  subjects  of  this  condition  are 
always  more  or  less  in  a  perilous  state,  and  that 
at  any  time  fatal  symptoms  may  commence  with 
a  severe  rigor,  the  earliest  of  all  succeeding 
symptoms.  For  this  reason,  even  when  exposed 
bone  cannot  be  absolutely  demonstrated  in  the 
way  mentioned,  the  existence  of  bone-granulations 
where  there  is  a  perforation  of  the  tympanic 
membrane  should  be  regarded  as  a  most  serious 
complication.  The  same  danger,  though  in  a 
very  much  less  degree,  may  be  said  to  be  present 
when  dead  bone  can  be  detected  in  the  mastoid 
process — in  a  less  degree,  because  the  outer  table 
of  the  bone  is  often  affected  whilst  the  inner 
remains  healthy.  The  dead  bone  then  in  the 
former  position  becomes  exfoliated,  and  the  ex 
ternal  wound  heals.  Such  are  briefly  the  points 
of  importance  in  connection  with  caries  of  the 
temporal  bone.  How  caries  of  the  mastoid 
process  may  be  obviated  by  a  timely  perforation 
of  the  mastoid  cells,  and  how  the  chief  part  of 
the  temporal  bone  may  when  carious  be  removed 
and  the  patient  survive,  may  be  seen  on  reference 
to  a  paper  entitled  'Disease  of  the  Mastoid 
Bone'  by  the  writer  of  this  article  in  the  Tran- 
sactions of  the  Medical  and,  Chirurgical  Society 
for  1879. 

c.  Malignant  Disease. — In  the  paper  just  men- 
tioned is  also  reported  a  case  of  malignant  disease 
of  the  ear,  in  which  the  cavity  of  the  tympanum, 
having  been  the  seat  of  suppuration  for  some  time, 
became  affected  with  epithelial  growth,  which 
caused  the  death  of  the  patient.  From  all  recorded 
cases  of  malignantdiseaseof  the  ear  it  would  seem 
that  the  seat  of  origin  of  the  new-growth  will  be 
found  to  be  the  lining  membrane  of  the  tympanic 
cavity,  and  that  a  purulent  discharge  from  this 
surface  always  precedes  the  appearance  of  the 
cancer,  and  must  therefore  be  regarded  as  the 
exciting  cause  of  the  growth.  In  its  early  stages 
cancer  in  this  situation  bears  a  strong  resemblance 
to  the  ordinary  forms  of  polypus.  The  same 
cause,  then,  which  in  some  cases  calls  into  being 
a  polypus  may  occasionally  give  rise  to  malignant 
disease,  and  this  without  any  predisposing  cause 
(so  far  as  can  be  ascertained)  in  the  pationt 
towards  cancerous  growth. 

III.  Internal  Ear.  —  Apart  from  deafness 
due  to  local  changes  in  the  external  or  middle 
ear,  the  function  of  hearing  is  subject  to  impair- 
ment from  causes  which  have  their  seat  in  the 
nervous  structures  of  tho  ear ;  in  other  words, 
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although  tho  conduction  of  sound  may  be  good 
the  perception  of  sound  may  be  faulty.  The  in- 
ability to  hear  the  vibrations  of  6ound  conveyed 
through  the  cranial  bones,  such  as  from  a  vibra- 
ting tuning-fork  placed  upon  the  vertex,  is  in. 
dicative  of  this  condition.  For  the  rest,  the 
absence  of  tympanic  disease,  and  the  history  of 
the  case,  must  supply  the  evidence  required  for  a 
diagnosis.  Familiar  examples  of  this  nature  are 
the  deafness  which  often  accompanies  old  age,  or 
which  is  left  afterfevers  when  the  middle  ear  has 
not  suffered;  the  two  forms  of  syphilitic  ner- 
vous affection  mentioned  below ;  the  sudden  and 
sometimes  total  loss  of  hearing  which  occasion- 
ally follows  severe  mental  shock  ;  the  deafness 
after  loud  explosions  near  the  ear,  so  common  in 
artillery-men  and  naval  men ;  and  that  which  is 
caused  by  blows  on  the  head  and  boxes  on  the 
ear.  An  attack  of  mumps  will  sometimes  leave 
behind  an  irremediable  loss  of  hearing  in  one  or 
both  ears,  unattended  with  any  discoverable 
change  in  the  tympanum.  In  a  similar  wav 
weakly  women  occasionally  become  more  or  less 
deaf  during  their  confinement,  and  this  symptom 
becomes  aggravated  when  each  successive  child  is 
born.  Da  connection  with  this  subject,  prolonged 
suckling  may  be  mentioned  as  one  of  the 
numerous  debilitating  causes  which  undoubtedly 
aggravate  the  trouble  of  an  already  impaired 
ear. 

Among  the  nervous  affections  of  the  auditory 
apparatus  possessingcertain  characteristics  which 
serve  to  distinguish  it  from  others  is  the  60-termed 
Meniere's  disease,  an  attackof  whichat  times  gives 
cise  to  symptoms  which  would  be  alarming  if  their 
true  origin  passed  unrecognised.  A  patient  who 
suffers  in  this  way  is  seized  with  an  attack  of 
vertigo  so  severe  that  he  not  infrequently  falls, 
and  for  some  hours  afterwards  requires  assistance 
in  walking ;  occasionally  vomiting  succeeds  the 
giddiness  ;  and  he  recovers  to  find  himself  very 
deaf  in  one  ear,  with  which  previous^  he  had 
heard  well.  Milder  attacks  of  the  same  nature 
generally  follow  the  first,  and  each  one  leaves 
the  patient  more  deaf.  Although  the  presump- 
tive evidence  is  in  favour  of  the  theory  that  the 
Beat  of  morbid  changes  in  Meniere's  disease  is  in 
the  semi-circular  canals,  up  to  the  present  this 
point  has  not  been  quite  satisfactorily  deter- 
mined. No  treatment  appears  to  exercise  any  i 
influence  upon  the  disease. 

Syphilis. — The  affections  of  the  ear  due  to  | 
syphilitic  disease  demand  separate  consideration, 
and  they  occur  under  the  following  varieties:— 
Firstly,  in  the  form  of  sores  and  warts  in  the  : 
external  meatus,  which  yield  to  local  treatment. 
Secondly,  affections  of  the  middle  ear  during  the 
secondary  ulceration  of  the  throat,  the  treatment 
for  which,  beyond  specific  medicines,  in  no  way 
differs  from  what  is  useful  in  the  ordinary  catarrh 
of  the  same  parts.  Thirdly,  failure  in  hearing 
power  during  the  secondary  stages,  unattended 
with  any  change  in  the  middle  ear.  This  disap- 
pears under  constitutional  remedies.  Fourthly, 
tho  loss  of  function  in  the  auditory  nerve,  so  com- 
monly met  with  in  the  subjects  of  inherited  syph- 
ilis. In  these  patients  tho  hearing  power  beginsto 
fail  between  five  and  fifteen  years  of  age  (vory  sel- 
dom later  in  life) ;  and  proceeds  to  very  great8D 
often  total  deafness,  the  period  between  good  hear- 
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ing  and  the  extreme  point  of  deafness  arrived  at 
varying  from  a  few  weeks  to  several  years.  Prom 
this  cause  children  sometimes  become  in  the  course 
of  a  month  or  six  weeks  totally  deaf,  but  such 
rapidity  is  exceptional.  Experience  has  shown 
how  powerless  treatment  is  to  arrest  the  progress 
of  this  affection,  so  that  attention  should  be 
confined  to  preventing  its  subjects  from  becoming 
dumb,  if  they  are  attacked  after  they  have 
acquired  speech  and  before  they  are  likely  to 
forget  it,  viz.  from  about  four  to  seven  years  of 
age.  This  is  best  attained  by  teaching  them  lip- 
reading,  and  if  they  can  read,  by  making  them 
do  so  (aloud)  several  times  each  day.  In  this 
way  a  child  will  retain  its  recollection  of  lan- 
guage when  otherwise  speech  would  pass  away. 

W.  B.  Dalbt. 
EATJX-BON'irES,  in  France. —  Sulphur 
waters.   See  Mineral  Watebs. 

EAUX-CHATTDES,  in  France.— Sulphur 
waters.    See  Mineral  Watebs. 

EBUE.N'ATIOlSr  (ebtir,  ivory). — A  state  of 
bone-tissue  in  which  it  assumes  the  whiteness, 
smoothness,  and  hardness  of  ivory,  in  consequence 
of  an  increased  deposit  of  calcareous  matter.  It 
occurs  chiefly  in  rheumatoid  arthritis.  See  Rheu- 
matoid Akthbitis. 

EOBOLICS  (iic&o\)i,  abortion). — This  name 
is  given  to  the  measures  that  produce  abortion. 
In  moderate  doses  eebolic  drugs  act  as  emmena- 
gogues.    See  Emsienagogues. 

ECCHYMOSIS  (e/f,  out  of,  and  xupbs, 
juice). — An  extravasation  of  blood  into  the  cel- 
lular tissue,  due  either  to  injury  or  to  disease. 
It  presents  at  first  a  more  or  less  blue  or  bluish- 
black  appearance,  which  changes  "with  age,  passing 
through  green  to  yellow.    See  Extbavasation. 

ECHINOCOCCtrS  (*xivos,  a  sea-urchin,  and 
k6kkos,  a  grain). — This  term,  in  its  original  gene- 
ric signification,  was  employed  by  Eudolphi  for 
the  purpose  of  including  several  varieties  of  blad- 
der-worm infesting  man  and  animals  (Echino- 
coccus  hominis;  E.  veterinorum ;  E.  granulosus, 
$c.)  These  different  bladder-worms  are  now  col- 
lectively spoken  of  as  hydatids,  and  all  of  them 
are  known  to  be  mere  varieties  of  the  common 
hydatid,  which  (as  proved  by  the  experimental 
researches  first  successfully  instituted  by  Von 
Siebold,  and  subsequently  verified  by  Haubner, 
Kuchenmeister,  Leuckart,  Nettleship,  and  others) 
forms  one  of  the  larval  or  sexually  immature  stages 
of  growth  of  a  small  tapeworm,  normally  resi- 
dent in  the  intestinal  canal  of  the  clog  and  wolf 
(Taniaechiiwcocous).  Erom  a  physiological  point 
of  view,  a  thorough  knowledge  of  the  mode  of 
origination  and  development  of  the  so-called 
echinococcus  becomes  most  instructive  ;  but  a  full 
exposition  of  the  histological  and  other  changes 
that  accompany  the  metamorphoses  cannot  be 
given  in  this  place.  Practically,  the  term  echino- 
coccus has  at  length  come  to  be  employed  in 
such  a  restricted  sense  as  to  refer  only  to  the 
scohces,  or  heads  of  the  future  Taeniae,  which 
are  normally  developed  from  the  granular  layer 
or  internal  membrane  of  the  hydatid.  Different 
opinions  exist  respecting  the  precise  structural 
cnanges  involved  in  their  formation,  but  what  is 
already  known  and  accepted  by  helminthologists 
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is  the  result  chiefly  of  the  labours  of  Leuckart. 
Naunyn,  Rasmussen,  Wilson,  and  Huxley.  The 
clinical  and  hygienic  bearings  of  this  subject  in 
relation  to  the  so-called  echinococeus-disease  will 
be  discussed  elsewhere.    See  Hydatids. 

T.  S.  Cobbold, 

ECHHrOEHTNCHUS  (ty™*,  a  sea-ur- 
chin, and  pvyx°s,  a  beak). — A  genus  of  thorn- 
headed  worms,  belonging  to  the  order  Acantho- 
cephala.  Until  the  year  1857  there  does  not 
appear  to  have  been  a  well-authenticated  instance 
of  the  occurrence  of  this  form  of  entozoon  in 
the  human  body.  In  that  year  a  young  example 
(E.  hominis,  Lambl),  was  found,  post  mortem,  in 
the  small  intestine  of  a  boy,  nine  years  of  age, 
who  died  of  leukaemia  (Prager  Vierteljahrschrift, 
1859.)  This  specimen  measured  less  than  a 
quarter  of  an  inch  in  length.  It  has  been  sup 
posed  that  the  parasite  was  an  immature  example 
of  Ech.  gigas,  but  this  view  has  been  disproved 
by  Leuckart.  Whether  it  be  a  new  and  alto- 
gether distinct  species  remains  uncertain.  The 
more  recent  instance  alleged  by  Welch  cannot  be 
accepted  as  genuine,  but  must  be  referred  to 
Pentastoma.  T.  S.  Cobbold. 

ECLAMPSIA  (kA^™,  I  flash,  I  explode). 
— This  term  is  now  used  as  a  synonym  for  con- 
vulsions, whatever  may  be  their  cause.  See 
Convulsions. 

ECPHTMA  (l/c,  out  of,  and  <pv/xa,  a  swelling). 
A  growth  from  the  integument.  The  term  was  em- 
ployed by  Mason  Good  as  a  designation  for  warts 
and  corns,  but  is  at  present  almost  obsolete. 

ECSTASY  (Qltrrritii,  I  amaze). — Definition. 
The  term  ecstasy  has  been  applied  to  certain 
morbid  states  of  the  nervous  system,  in  which 
the  attention  is  occupied  exclusively  by  one 
idea,  and  the  cerebral  control  is  in  part  with- 
drawn from  the  lower  cerebral  and  certain  reflex 
functions.  These  latter  centres  may  be  in  a 
condition  of  inertia,  or  of  insubordinate  activity, 
presenting  various  disordered  phenomena,  for 
the  most  part  motor. 

Descbtption. — The  subjects  of  ecstatic  phe- 
nomena are  commonly  of  the  female  sex,  or  are 
men  who  lead  celibate  and  ascetic  lives.  To 
these  individuals  they  are  in  the  present  day 
almost  confined.  In  the  middle  ages,  on  several 
occasions,  under  special  circumstances,  an  in- 
tense dominant  emotion,  with  some  attendant 
ecstatic  manifestations,  spread  widely  by  a  sort 
of  moral  contagion. 

Women  who  are  the  subjects  of  this  morbid 
state  are  usually  single,  frequently  present 
menstrual  irregularities,  and  often  distinct  evi- 
dences of  hysteria,  of  which  the  ecstatic  condi- 
tion may  be  but  a  part.  The  immediate  cause  of 
the  attack  is  usually  some  repeated  vivid  emotion, 
commonly  religious,  sometimes  one  of  fear.  The 
direction  taken  by  the  motor  or  other  phenomena 
of  the  ecstatic  state  is  often  very  obviously  de- 
termined by  imitation.  With  this  are  associated, 
in  some  cases,  assertions  of  supposed  facts,  which 
transcend  the  ordinary  course  of  natural  phe- 
nomena, and  which  have  been  proved,  in  many 
instances,  to  depend  on  intentional  fraud. 

As  forms  of  ecstasy  we  have  the  condition  of 
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religious  enthusiasts,  who  lose,  in  their  one 
dominant  emotion,  all  control  over  the  other 
mental  processes,  and  the  latter  may  act  in  entire 
subordination  to  their  religious  feeling.  Dreams 
and  visions  are  determined  by  the  ecstatic 
emotion,  and  add  to  its  intensity.  All  conscious- 
ness of  the  body  may  be  lost,  so  that  all  sensation 
may  seem  to  be  gone  for  a  time :  while  the  cor- 
poreal functions,  ingestion  and  egestion,  are  re- 
duced to  a  minimum,  and  a  little  exaggeration 
may  represent  them  as  in  complete  abeyance. 
Heece  the  '  fasting  girls '  of  various  countries,  by 
whom  '  stigmata '  marks,  in  the  position  of  the 
nails  employed  in  crucifixion,  are  sometimes  pre- 
sented, probably  by  artificial  production,  possibly 
by  the  influence  of  the  mental  state  on  the  pro- 
cesses of  nutrition.  In  some  hystero-epileptics 
a  state  of  ecstasy — of  rapt,  intense  emotion — 
forms  part  of  the  paroxysmal  seizures,  and  then 
wild  muscular  spasms  replace  the  tranquil  repose 
of  the  more  volitional  ecstatics.  Occasionally — 
when  an  intense  emotion  is  shared  by  many  per- 
sons— insubordinate  muscular  movements  occur, 
of  a  rhythmical  character,  seen  in  the  Jumpers 
and  Shakers  of  the  present  day,  and  more 
strikingly  in  some  of  the  dancing  religious  cere- 
monies of  half-civilised  races,  and  in  the  dancing 
epidemics  of  the  middle  ages.  Such  were  the 
original  dance  of  St.  Vitus,  in  which  the  exciting 
emotion  was  religious;  and  the  tarantella,  in 
which  the  excitant  was  terror  at  the  supposed 
consequences  of  the  bite  of  the  tarantula,  which 
the  dance  was  intended  to  avert. 

Treatment. — It  is  rarely  now  that  ecstatic 
manifestations  have  to  be  treated  except  as  part 
of  pronounced  hysteria,  and  the  treatment  is 
that  of  the  hysterical  state  which  underlies  the 
ecstasy.  The  measure  of  paramount  importance 
is  the  substitution  of  a  '  healthy  moral  atmo- 
sphere '  for  that  under  which  the  symptoms  have 
arisen ;  and  the  exposure  of  actual  fraud.  Oc- 
casionally, even  now,  examples  of  solitary  ecstasy 
come  under  observation.  In  these  considerable 
care  and  tact  are  needed.  Ecstatics  are  not  amen- 
able to  the  motives  which  influence  most  per- 
sons, and  if  there  is  actual  fraud,  will  some- 
times die  rather  than  be  found  out.  In  the 
case  of  fasting  girls,  due  observation  of  the  body- 
weight  during  a  short  time  will  answer  as  well 
as,  and  is  much  safer  than,  a  long  exclusion  of 
food.  But  the  removal  of  the  ecstatic  to  other 
surroundings  is  the  most  important  step  for  both 
detection  and  cure.  "W.  E.  Gowers. 

ECTHYMA  (Ik96w,  I  burn  out.) — A  pustule 
or  pimple ;  pathologically  occupying  a  mid-place 
between  a  pustule  and  a  furuncle.  The  so-called 
tar-acne,  the  small  inflammatory  pustules  deve- 
loped around  a  mother-boil,  and  the  commoner 
eruptions  produced  by  iodine  and  bromine,  are 
examples  of  ecthyma.    See  Skin,  Diseases  of. 

ECTOPIA  (<?«,  out  of,  and  t6ttos,  a  place). — 
An  abnormal  protrusion  or  displacement  of  a 
part ;  for  example,  ectopia  vesica,  protrusion  of 
the  bladder.    See  Organs,  Displacement  of. 

ECTOZOA  (i<crbs,  without,  and  C"°">  nn 
animal). — A  term  employed  by  somo  naturalists 
to  ombraco  all  the  oxtornal  parasites.  See 
Epi/oa. 


ECTBOPIUM//"'  0Ut  of'  and  T^™.  I 
turn). — A  condition  in  which  the  eyelid  become6 
everted,  so  that  the  conjunctival  surface  is  ex- 
posed.   See  Eye  and  its  Appendages,  Diseases  of. 

ECTBOTIC  (iKTnpdia-Kui,  I  miscarry).— A 
term  applied  to  arresting  the  course  of  a  mor- 
bid process,  for  example,  the  development  of 
small-pox.  The  agent  by  which  the  pustule  ie 
made  to  abort,  namely,  the  ectrotic,  may  in  this 
instance  be  a  point  of  nitrate  of  silver.  A 
coating  of  plaster,  and  especially  substances 
which  will  exclude  the  light,  such  as  mercurial 
ointment,  or  an  ointment  of  lampblack,  are  like- 
wise employed  as  ectrotics  of  small-pox. 

Erasmus  Wilson. 

ECZEMA  (exC«'a>,  I  bubble  up).— Stnon.: 
Fr.  Eczema ;  Ger.  Eczem. 

Definition  and  General  Remarks. — Eczema 
is  an  inflammation  of  the  skin,  remarkable  for 
a  multiple  series  of  pathological  symptoms,  and 
for  extremes  in  degree  of  development  and  dura- 
tion. It  may  be  taken  as  the  type  of  inflamma- 
tion of  the  integument,  and  as  an  illustration  of 
the  varied  pathological  manifestations  of  the 
skin.  As  in  other  organs,  the  inflammation  may 
be  acute  or  chronic,  may  vary  in  severity  and 
extent,  and  may  occur  at  every  period  of  life ; 
but  the  special  position  and  functions  of  the 
skin  render  the  progress  of  eczema  always  uncer- 
tain and  slow. 

2Etiology. — The  proximate  cause  of  eczema 
is  hyperaemia.  Every  exciting  cause  giving  rise 
to  hyperaemia  is  capable  of  producing  eczema, 
and  if  the  tissue  of  the  skin  be  weak  will 
necessarily  be  the  occasion  of  that  affection.  It 
is  in  this  way  that  local  irritants  act  on  a 
susceptible  skin,  so  as  to  produce  eczema  ;  such, 
for  example,  as  heat  and  moisture,  friction, 
mechanical  and  chemical  stimulants,  and  ob- 
structed venous  circulation.  It  is  in  this  way 
that  a  poultice,  a  water-dressing,  a  stimulating 
lotion,  or  the  action  of  the  sun  or  of  a  pungent 
atmosphere,  may  be  the  local  cause  of  eczema. 
Constitutionally,  disturbed  nervous  function, 
however  induced,  by  producing  disturbance  of 
the  circulation  and  nutrition  of  the  skin,  is 
among  the  commonest  of  the  causes  of  eczema. 
The  starting  point  may  be  malassimilation 
occurring  at  any  period  of  life  ;  malassimilation 
will  act  as  a  disturber  of  nutrition  and  circula- 
tion of  the  skin,  and  those  pathological  processes 
known  as  eczema  will  be  the  result.  In  this 
manner  we  may  trace  back  the  cause  to  dis- 
ordered digestion,  painful  dentition,  painful 
menstruation,  pregnancy  and  parturition,  or 
nervous  shock  ;  and  we  are  led  to  the  conclusion 
that  feeble  digestion,  assimilation,  and  nutrition 
constitute  a  predisposing  cause  of  general  and 
cutaneous  debility,  which  only  requires  the 
interposition  of  an  exciting  cause  to  become  an 
eczema.  That  eczema  is  powerfully  under  the 
influence  of  the  nervous  system  is  shown  by  the 
sudden  and  sometimes  periodical  exacerbations 
of  its  symptoms,  and  their  subsidence  under  the 
influence  of  agents  which  soothe  and  tranquillise 
the  nerves.  In  the  simplest  form  of  expression 
eczema  may  bo  said  to  bo  a  general  as  well  as  a 
local  debility  and  to  bo  induced  and  kept  up  by 
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«very  causo  which  tends  to  lower  the  life-force 
of  the  organism.  _  _ 

Eczema  is  specific  neither  in  its  nature  nor  in 
its  cause.  Every  cause  of  irritation  acting  on  a 
frame  and  on  a  tissue  enfeebled  by  disordered 
function  is  capable  of  becoming  a  cause  of  this 
affection.    It  is  hereditary  only  in  the  sense  of 
the  transmission  of  natural  tendencies  from 
parent  to  offspring,  and  not  by  virtue  of  any 
special  virus  or  causa  morbi ;  and  for  a  similar 
reason  it  is  non-contagious.    Nurses  are  occa- 
sionally affected  with  eczema  from  contact  with 
the  acrid  secretions  poured  out  by  the  inflamed 
skin,  but  the  same  result  would  follow  in  an 
equal  degree  from  contact  uuder  similar  circum- 
stances with  any  other  kind  of  irritant  fluid, 
the  two  essential  factors  of  eczema  being  a  sus- 
ceptible skin,   natural   or  artificial,  and  the 
presence  of  an  irritant.     The  warmth,  the 
moisture,  and  the  stimulation  of  the  wash-tub 
are  as  active  a  cause  of  eczema  to  a  sensitive 
skin  as  the  most  profuse  contact  with  eczematous 
discharge.     And  there  is  no  more  energetic 
generator  of  eczema  than  the  sun's  rays  when 
operating  on  the  enfeebled  integument  of  the 
victims  of  a  city  life. 

Symptoms  and  Varieties. — The  objective  signs 
of  eczema  are — redness,  slight  swelling,  papula- 
tion, vesiculation,  exudation,  incrustation,  des- 
quamation, thickening,  hardening,  fission  or  chap- 
ping; and  the  subjective  sensations,  burning  heat, 
itching,  and  pain.  The  -whole  of  these  symptoms 
are  not  necessarily  present  at  the  same  time, 
but  they  may  all  be  in  existence  at  once  on 
different  parts  of  the  same  person,  and  their 
separate  preponderance  is  marked  by  distin- 
guishing names,  constituting  the  so-called  va- 
rieties of  Eczema.  Thus,  for  example,  when 
the  prevailing  symptom  is  redness,  the  case  is 
one  of  E.  erythematosum,  and  may  subside  with 
simple  desquamation.  When  the  hyperaemia 
causes  congestion  of  the  follicles  and  their  up 
rising  in  the  form  of  pimples,  the  case  is  termed 
E.  papillosum.  With  the  moderate  swelling  or 
oedema  which  always  characterises  eczema  re- 
sulting from  serous  effusion,  there  is  commonly 
exudation  beneath  the  horny  cuticle,  giving  rise 
to  small  vesicles,  or  E.  vesiculosum,  the  typical 
eczema  of  Willan  ;  and  in  a  pyogenic  consti- 
tution these  vesicles  may  be  converted  into 
pustules,  constituting  E.  pustulosum  or  impetigi- 
nosum.  When  the  exudation  from  the  surface 
is  so  excessive  as  to  sweep  away  the  cuticle 
completely,  and  pour  forth  from  the  inflamed 
skin  like  a  veritable  catarrh,  the  form  is 
termed  E.  ichorosum  seu  madidans,  and,  from 
the  depth  of  colour  of  the  vascular  base  which 
supplies  the  exudation,  E.  rubrum.  When  the 
exuded  secretion  is  dry  on  the  inflamed  surface 
in  the  form  of  crusts,  the  case  is  one  of  E.  crus- 
taceum,  and  is  well  illustratod  by  the  crusta 
lactea  of  children.  When,  in  consequence  of 
thickening  of  the  affectod  integument  conse- 
quent on  interstitial  exudation,  the  cuticle  is 
produced  in  excessivo  quantity,  and  continues  to 
desquamate,  the  eczema  is  termed  squamosum, 
nnd  is  the  psoriasis  of  Willan  and  Bateman.  In 
ft  more  advanced  dogroo  of  thickoning,  accom- 
panied with  induration,  and  in  chronic  stages  of 
the  disease,  the  skin  is  apt  to  crack  and  break, 


constituting  E.fissum,  the  cracks  and  chaps  being 
termed  rhagades.  Such  a  form  is  not  uncommon 
in  the  palm  of  the  hand,  and  constitutes  one  of  the 
varieties  of  psoriasis  palmaris.  When,  from  any 
cause,  a  state  of.  permanent  hyperaemia  is  main- 
tained in  a  part,  such  as  the  lower  extremities, 
where  it  is  likewise  associated  with  obstructed 
venous  circulation,  the  whole  of  the  fibrous  and 
epidermic  tissues  are  apt  tobecome  hypertrophied, 
giving  rise  to  E.  hypertrophicum. 

Besides  these,  the  varieties  of  eczema  due  to 
the  predominance  of  a  particular  symptom,  we 
recognise  dry  eczema  or  E.  siocum,  and  moist 
eczema  or  E.  humidum,  together  with  other  varie- 
ties consequent  on  locality,  such  as  the  scalp,  the 
face,  the  flexures  of  the  joints,  the  perineum,  and 
the  palms  of  the  hands.  We  also  distinguish,  as 
dependent  on  severity  and  duration,  acute  and 
chronic  eczema,  and  on  period  of  life,  E.  infantile. 

Eczema  must  be  considered  as  one  of  the  most 
pruriginous  of  the  affections  of  the  skin ;  hence 
its  Greek  names  psora  and  psoriasis,  the  former 
being  applied  to  its  more  acute,  and  the  latter 
to  its  chronic  form.  Itching  is  most  severe  in 
the  dry  forms  of  the  disease,  such  as  the 
erythematous,  the  papulous,  and  the  desquamat- 
ing kinds,  and  is  relieved  by  the  exudative 
process,  whether  occurring  normally  or  produced 
artificially  by  the  action  of  the  nails  or  envelop- 
ment. In  the  moist  forms  the  suffering  assumes 
the  character  of  pain,  tingling,  shooting,  and 
aching,  the  pain  being  sometimes  so  severe 
as  to  be  suggestive  of  the  term  E.  neurosum. 

Eczema  being  an  inflammation  of  the  surface- 
membrane  of  the  exterior  of  the  body,  is  not 
unfrequently  associated  with  a  similar  inflam- 
mation of  the  mucous  membrane  of  the  air- 
passages  of  the  lungs,  giving  rise  to  bronchitis ; 
hence  the  complication  of  eczema  infantile  with 
bronchitis  is  far  from  uncommon,  and  in  that 
respect  is  frequently  derivative,  a  sudden  increase 
of  the  cutaneous  inflammation  relieving  the 
mucous  membrane,  and  vice  versd ;  and  this 
association  of  bronchitis  and  eczema  is  sometimes 
maintained  during  the  whole  lifetime  of  the 
individual.  Sometimes  the  eczematous  bron- 
chitis subsides  into  a  chronic  asthma,  and  some- 
times eczema  alternates  with  hay-asthma.  Not 
unfrequently  eczema  alternates  with  gout,  rheu- 
matism, or  neuralgia,  acting  as  a  substitute  for 
those  affections  and  suggesting  the  commonly 
received  opinion  that  eczema  is  a  consequence 
of  the  gouty  diathesis.  Another  and  a  common 
complication  of  eczema  are  boils;'  and,  in  weakly 
constitutions  lymphadenomatous  tumours  are 
met  with  in  the  axilla?,  and  sometimes  in  the 
eczematous  portions  of  the  skin.  The  complica- 
tion of  eczema  with  haemorrhoids  and  varicose 
veins  of  the  lower  limbs  is  a  well-recognised 
fact ;  in  the  latter  instance  the  dilated  and 
obstructed  veins  being  not  only  the  exciting 
cause  of  the  eczema,  but  leading  to  hypertrophous 
enlargement  of  the  integument  and  cellular  struc- 
tures of  the  limb — to  a  state  that  may  fairly  be 
compared  with  elephantiasis  Arabum. 

Course,   Terminations,  and  Prognosis.  

The  prognosis  of  eczema  will  bo  mainly  in- 
fluenced by  the  cause  of  the  disease  and  the 
constitution  of  the  patient ;  and,  although  con- 
stantly teazing  and  generally  tedious,  it  has  pi 
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natural  tondency  to  euro,  and  very  rarely 
imperils  life.  It  is  chiefly  obnoxious  through 
its  itching,  which  is  sometimes  so  great  as  to 
produce  violent  excitement  of  the  nervous 
system ;  and  prolonged  nervous  irritation  in- 
creases the  exhaustion  of  the  sufferer.  Where 
the  health  of  the  patient  is  in  other  respects 
fairly  good  the  prognosis  will  be  favourable  ;  but 
where  exhaustion  of  power  prevails,  where  assi- 
milation is  seriously  disturbed,  and  where  much 
irritability  of  the  nervous  system  exists,  the 
prognosis  must  be  correspondingly  unfavour- 
able. Thus  eczema  infantile,  even  when  exten- 
sive, is  easy  of  cure  if  the  constitution  of  the 
child  be  moderately  good;  the  same  may  be 
said  of  the  eczema  which  depends  on  vaccina- 
tion, dentition,  and  growth.  The  eczema  of 
puerperal  patients  yields  without  difficulty  to 
a  tonic  and  nutritive  regimen.  The  eczema 
which  is  substitutive  of  dyspepsia,  gout,  rheu- 
matism, or  neuralgia,  is  especially  influenced  by 
the  vitality  of  the  constitution,  and  so  also  is  that 
which  is  due  to  exhausted  nerve-power.  The 
neglected  eczema  of  infancy  and  childhood  may 
be  prolonged  for  a  lifetime  and  eczema  is  not 
unfrequently  one  of  the  indications  of  broken 
health,  which  may  alternate  with  other  manifes- 
tations of  disorder  of  internal  organs,"  or  may  be 
associated  with  or  follow  disease  of  the  kidneys, 
and  so  prove  fatal.  Eczema  must,  therefore,  be 
regarded  as  a  subjective  rather  than  an  objective 
disease,  and,  although  troublesome  and  tedious, 
is  generally  curable.  It  may  annoy  the  patient 
for  many  months  or  years,  recurring  with  fresh 
force  from  time  to  time,  changing  with  the 
seasons,  and  as  a  complication  of  other  diseases, 
contributing  secondarily  to  the  destruction  of 
life. 

Tbeathent. — The  treatment  of  eczema  must 
be  constitutional  as  well  as  local ;  in  a  very  few 
instances  of  chronic  eczema,  when  all  participa- 
tion with  the  original  cause  has  ceased,  local 
treatment  alone  may  be  sufficient,  but  sueh  cases 
are  exceptional.  Constitutionally  it  will  be 
needful  to  promote  and  regulate  the  functions  of 
digestion  and  assimilation,  and  restore  the  powers 
of  the  system  ;  but  as  eczema  always  implies  a 
want  of  vital  power,  a  conservative  treatment 
must  be  maintained  throughout.  Our  best  regu- 
lators of  the  digestive  functions  sire  6aline  pur- 
gatives with  bitter  infusions,  quinine  and  iron ; 
sometimes  nitro-muriatic  acid  with  a  bitter  in- 
fusion, and  a  mild  aperient  pill.  When  these 
have  effected  their  purpose,  we  may  have  re- 
course to  more  decided  tonics,  such  as  the  citrate 
of  quinine  and  iron,  strychnine,  cinchona  with 
sulphuric  acid ;  or  when  assimilative  debility 
prevails,  to  the  citrates  of  potash  and  ammonia. 
Where  there  is  much  nervous  irritability  the 
bromides  of  potassium  and  ammonium  are  ser- 
viceable; and  in  tho  gouty  diathesis  moderate 
doses  of  blue  pill,  colchicum,  and  diuretics. 

It  is  not  until  those  remedies  havo  porformed 
their  share  of  duty  that  wo  should  call  into  use 
tho  valuable  aid  of  arsenic,  and  then  arsenic,  as 
a  nerve-tonic  and  an  assimilative  tonic,  may  be 
said  to  be  specific.  To  effect  these  purposes  it 
should  be  given  in  small  doses,  e.g.  two  to  four 
minims  of  liquor  arsenicalis  or  the  hydrochloric 
solution,  in  combination  with  wine  of  iron  or 
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tincture  of  cinchona.  In  some  instances  the  pe 
chloride  of  mercury  with  bark  has  also  mat 
advantageous.  Alkalies,  as  a  rule,  are  objection 
able,  and  if  found  necessary  for  a  while,  shoul 
be  discontinued  as  soon  as  they  produce  a  de 
bilitating  influence  on  the  vital  powers.  In  som 
few  instances,  where  nervous  irritability  is  th 
prevailing  diathesis,  arsenic  may  be  adopted  fro 
the  beginning  of  the  treatment,  and  infants  in 
general  require  no  preparation  for  its  use. 

The  local  treatment  of  eczema  should  be  alle- 
viative  in  the  acute  forms  and  stages  of  tho 
affection,  and  stimulant  in  its  chronic  forms. 
First  amongst  the  soothing  remedies  is  the  ben- 
zoated  oxide  of  zinc  ointment ;  whilst  the  stimu- 
lants are  represented  by  the  mercurial  ointments, 
alkaline  ointments,  and  tar.  The  oxide  of  ♦zinc 
ointment  is  especially  intended  to  form  a  thin 
coating  of  protection  to  the  inflamed  skin,  and 
therefore,  where  it  cannot  be  secured  by  a 
bandage  will  require  to  be  repeated  several  times 
a  day ;  for  a  like  reason,  and  to  prevent  the  re- 
moval of  the  artificial  covering  so  produced, 
washing  of  the  diseased  skin  should  be  carefully 
prohibited. 

In  the  earliest  stages  of  the  eruption  great 
comfort  may  be  afforded  by  dusting  the  eruption 
with  starch  powder,  or  starch  powder  with  the 
oxide  of  zinc,  or  simply  with  fuller's  earth  ;  and 
zinc  powder  suspended  in  lime  water  forms  a 
very  useful  lotion  for  protecting  the  eruption 
from  the  atmosphere  at  all  stages  of  its  progress. 
This  latter  application  is  also  serviceable  in  re- 
lieving the  distressing  pruritus  which  always 
accompanies  eczema.  However,  the  most  im- 
portant of  the  remedies  for  the  relief  of  itc  ' 
are  the  preparations  of  tar,  and  especially  a  t 
lotion  composed  of  soft  soap,  tar,  and  alcohol, 
more  or  less  diluted,  and  sometimes  combined 
with  hydrocyanic  acid. 

Where  eczema  is  accompanied  with  much  infil 
tration  and  oedema  of  the  integument,  especially 
occurring  in  the  extremities,  a  process  of  sweat- 
ing the  limb  by  means  of  water-dressing  and  a 
waterproof  envelope  has  been  adopted  with 
considerable  success.  And  a  modification  of 
this  treatment  by  the  use  of  the  envelope  at 
night,  and  the  zinc  ointment  during  the  day,  may 
be  very  conveniently  adopted  in  cases  where  the 
patient  is  unable  to  keep  his  bed,  and  is  called 
upon  to  pursue  his  daily  avocations  in  life  during 
the  continuance  of  the  treatment. 

In  very  chronic  cases,  again,  where  there  is 
considerable  hardness  and  condensation  of  the 
skin,  it  may  be  necessary  to  apply  a  blister  over 
the  part,  and  afterwards  dress  the  blistered 
surface  with  zinc  ointment ;  or,  a  milder  course 
consists  in  tho  application  of  a  strong  alkaline 
solution  or  soap.  ERASiros  Wilson 

ECZEMA  Marginatum.    See  Tinea. 

EFFUSION  (c,  out,  and  fundo,  I  pour).- 
Tho  escape  of  a  fluid  from  its  natural  channel 
or  cavity  into  the  substance  of  organs  or  the 
cellular  tissue,  or  from  free  surfaces.  As  ex- 
amples, may  bo  mentioned  dropsy  in  its  various 
forms,  and  effusions  resulting  from  inflamma- 
tion. 

EGYPT,   UPPER.  —  A  very  dry.  tonic 


EGYPT,  UPPER. 
•H-inter-climate.    Mean  winter  temperature,  62°. 
Season,  October  to  March.    See  Climate,  Treat- 
ment of  Disease  by. 

ELECTBICITY. — The  purposes  for  which 
electricity  is  employed  in  medicine  are  various. 
It  is  used  as  a  stimulant  to  excite  muscular  and 
nervous  tissue  which  is  the  seat  of  paralysis  or 
pain,  and  as  a  stimulant  to  the  tissues  generally ; 
its  chemical  action  may  be  employed  for  dis- 
solving tissues  and  coagulating  blood  within 
aneurismal  sacs;  and  its  thermal  effects  are 
employed  in  surgery  for  heating  cauteries. 
Electricity  is  used  in  its  three  forms  of  (1) 
Franklinic,  Static,  or  Frietional  electricity ;  (2) 
Faradism  (i.e.  electricity  generated  by  induction, 
whether  voltaic  or  magnetic);  and  (3)  Galvanism 
or  Voltaism,  which  owes  its  existence  to  chemical 
action. 

Apparatus. — Franklinic  electricity,  which  is 
generated  by  the  friction  of  glass  discs  or  cylin- 
ders, and  which  was  formerly  much  in  vogue,  has 
now  become  nearly  obsolete  in  therapeutics,  and 
need  not  detain  us  in  an  article  like  the  present. 

Faradic  batteries  should  consist  of  (1)  a  coil 
of  insulated  copper  wire,  the  ends  of  which 
are  in  connection  with  the  plates  of  a  gal- 
vanic cell.  This  is  called  the  primary  coil, 
and  contains  a  bundle  of  soft  iron  wire  in  its 
interior.  2.  A  second  coil  of  insulated  copper 
wire  made  of  finer  wire  and  containing  a  greater 
number  of  spirals  than  the  primary,  which  is 
made  to  slide  over  the  primary  ;  this  is  called 
the  secondary  coil.  3.  An  interrupter,  capable 
of  interrupting  the  current  automatically  and 
with  great  rapidity  by  means  of  the  constantly 
recurring  magnetic  action  of  the  bundle  of  iron 
wires  in  the  interior  of  the  primary  coil.  These 
batteries  should  have  means  of  graduating  the 
intensity  of  the  current  of  either  coil,  and  of 
including  the  patient  in  the  circuit  of  either  coil 
without  altering  the  connections  of  the  conduct- 
ing wires.  Sometimes  the  galvanic  element  is 
replaced  by  a  large  magnet,  as  m  the  well-known 
rotating  magneto-induction  apparatus. 

Galvanic  batteries  when  used  for  therapeutic 
or  electrolytic  purposes  should  be  composed  of 
(1)  a  large  number  of  small  cells  of  low  electro- 
motive force,  and  as  constant  in  their  action  as 
possible.  The  cells  known  as  the  'Leclanche' 
are  the  best.  (2)  Means  of  including  in  the 
circuit  any  number  of  cells  at  will,  so  that  there- 
by the  intensity  of  the  current  may  be  regulated. 
(3)  Means  of  opening  or  closing  the  circuit  at 
will  and  of  reversing  the  direction  of  the  current 
without  altering  the  position  of  the  current- 
carriers  (rheophores)  on  the  patient's  body.  This 
is  effected  by  means  of  a  simple  contrivance 
known  as  a  key  and  commutator. 

Batteries  which  are  required  for  heating 
wires  and  cauteries  must  be  composed  of  cells 
of  high  electromotive  f6rce  and  as  large  as  is 
practically  possible.  The  number  of  cells  or 
elements  is  of  less  importance  than  their  size. 
«  is  not  unusual  to  have,  for  this  purpose, 

.  ves  or  Bunson's  cells  capable  of  containing  a 
pint  of  liquid  each. 

The  essential  and  distinctive  differences  of 
tne  two  forms  of  current  (galvanic  and  faradic) 
J,re  the  followirg  :— 
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The  Galvanic  Current  is  (1)  continuously 
evolved  (hence  it  is  spoken  of  frequently  as  the 
'  continuous  current ' ).  (2)  It  flows  always  in  the 
same  direction,  i.e.  from  the  positive  pole  (wind- 
is  in  connection  with  the  copper  or  receiving 
plate)  to  the  negative  pole  (which  is  in  connection 
with  the  zinc  or  generating  plate).  This  fact 
must  be  constantly  borne  in  mind,  because  the 
action  of  the  two  poles  is  markedly  different, 
and  it  has  been  asserted  (on  very  doubtful 
evidence,  however)  that  the  direction  of  the 
current  in  the  body,  whether  towards  the  nerve- 
centres  or  towards  the  periphery,  has  an  im- 
portant effect  upon  the  physiological  and  thera- 
peutical results.  (3)  It  has  well-marked  chemical 
and  thermal  effects.  This  action  is  most  marked 
at  the  negative  pole,  with  which  if  a  moderately 
intense  current  be  used,  heat,  redness,  inflamma- 
tion, and  even  sloughing  of  the  skin  maybe  readily 
produced.  It  is,  therefore,  always  necessary  to 
frequently  change  the  position  of  the  negative 
pole  on  the  body.  (4)  It  has  electrolytic  effects. 
When  a  galvanic  current  is  passed  through  a 
conducting  compound  liquid,  decomposition  of 
the  liquid  results,  oxygen  (if  water  only  be  used) 
and  acids  (if  saline  solutions  be  used)  being 
evolved  at  the  positive  pole,  while  hydrogen  or 
alkalies,  as  the  case  may  be,  are  evolved  at  the 
negative  pole.  Since  the  human  body  consists 
of  a  mass  of  cells  which  contain  and  are  bathed 
in  saline  fluids,  many  of  the  phenomena  observed 
on  passing  galvanic  currents  through  the  human 
body,  or  any  part  of  it,  are  probably  due  to  this 
electrolytic  action.  Earaday  called  the  positive 
pole  the  anode,  and  the  negative  pole  the  cathode, 
and  these  terms  are  frequently  employed. 

Induced  Current. — With  regard  to  the  in- 
duced current,  the  following  points  must  be  re- 
membered. (1)  It  is  momentary  in  duration.  (2) 
Its  direction  is  constantly  changing,  so  that  in 
using  it  it  is  less  necessary  to  distinguish  between 
the  poles.  (3)  Its  chemical,  thermal,  and  electro- 
lytic effects  are  nil.  (4)  It  has  much  greater 
'tension'  than  the  galvanic  current,  that  is,  it 
overcomes  the  resistance  of  the  body  with  far 
greater  ease.  (5)  It  causes  the  contraction  of 
healthy  muscle  far  more  readily  than  the  galvanic 
current.  Muscular  contractions  only  occur  at  the 
moment  of  making  or  breaking  a  current,  and  it 
is  mainly  to  the  rapid  interruptions  of  the  in- 
duced current  that  its  high  stimulating  power 
is  due.  The  current  of  the  secondary  coil  has 
greater  tension,  more  penetrating  power,  and 
greater  stimulating  power  than  the  current  of 
the  primary  coil  or  '  extra-current.'  This  is  due 
to  its  being  composed  of  finer  wire  and  having  a 
greater  number  of  turns. 

The  stimulating  effects  of  the  galvanic  cur- 
rent which  cause  muscular  contraction,  occur 
only  at  the  moment  of  making  or  breaking  the 
current  and  not  during  its  continuance,  and  the 
stimulating  effect  of  the  two  poles  is  different, 
as  may  be  demonstrated  by  the  '  Polar  method 
of  investigation,'  instituted  by  Brenner,  of  St. 
Petersburg.  If  one  rheophore  be  placed  on  an 
indifferent  part  of  the  body,  as  the  back,  and 
the  other  be  placed  over  a  nerve-trunk  or 
muscle,  we  are  able  by  means  of  the  commutator 
and  key  to  study  the  action  of  either  pole  on 
nerves  and  muscles  during  the  making  and 
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breaking  of  the  current.  With  weak  currents 
it  is  found  that  contraction  ensues  only  when 
the  stimulating  rheophorois  negative  (cathode), 
and  only  on  closing  the  circuit.  This  is  called 
Cathodal  Closure  Contraction  (C.C.C.).  If  the 
strength  of  the  current  be  slightly  increased  we 
get  contraction  also  when  the  stimulating  rheo- 
phore  is  positive  (anode),  and  the  circuit  is 
opened  (A.O.C.).  Next  follows  Anodal  Closure 
Contraction  (A.C.C.),  but  Cathodal  Opening 
Contractions  (C.O.C.)  never  occur  in  healthy 
muscles  with  any  currents  short  of  those  of  un- 
bearable intensity. 

The  galvanic  current,  unlike  the  induced  cur- 
rent, affects  the  nerves  of  special  sense.  If  ap- 
plied in  the  neighbourhood  of  the  eyes,  flashes  of 
light  are  seen,  and  blindness  has  resulted  in  one 
ease  from  the  incautious  application  of  strong 
currents  to  the  face.  The  gustatory  nerve  is 
affected  in  a  similar  way,  and  the  '  galvanic  taste ' 
is  perceived  when  the  rheophores  are  placed  on 
the  cheek.  The  taste  is  acid  with  the  positive, 
but  metallic  and  coppery  with  the  negative  pole. 
If  the  rheophores  are  held  to  the  ear  rumbling 
noises  are  produced,  and  it  is  said  that  stimula- 
tion of  the  olfactory  nerve  will  give  rise  to  a 
peculiar  smell. 

Onimus  has  pointed  out  a  further  distinction 
between  the  induced  and  the  galvanic  current. 
'  An  induced  current,'  he  says,  '  only  acts  during 
the  infinitely  short  time  of  its  passage,  after 
which  everything  returns  to  order.  ...  It  can 
never  be  anything  else  but  a  series  of  slight 
excitements.  With  constant  currents  real  ex- 
citement is  determined  only  at  the  times  of 
making  and  breaking.  ...  It  is  during  the  silent 
period,  however,  that  the  principal  action  of  the 
continuous  current  makes  itself  felt.' 

It  is  certain  that  the  rapid  interruptions  of  the 
induced  current  and  the  strong  muscular  con- 
tractions caused  thereby,  are  capable,  if  the 
current  be  moderately  strong,  of  rapidly  and 
completely  exhausting  the  irritability  of  a 
muscle,  and,  if  this  fact  be  not  constantly  borne 
in  mind,  harm  instead  of  good  will  result  from 
the  application  of  faradism.  The  galvanic  cur- 
rent, on  the  contrary,  possesses  remarkable 
refreshing  effects,  a  fact  which  has  been  de- 
monstrated by  Heidenhain  on  frogs,  and  by  the 
writer  on  the  human  subject.  It  is  found  that 
a  man  can  sustain  a  weight  at  arm's  length  far 
longer  than  he  otherwise  could,  if  a  galvanic 
current  be  passed  through  the  nerves  of  the  limb. 
The  feeling  of  fatigue  can  be  removed  by  the 
application  of  the  current,  and  the  force  of  mus- 
cular contraction  is  increased  thereby.  These 
facts  have  important  therapeutic  bearings. 

Modes  of  Application. — To  apply  electricity 
we  need  to  have  conducting  wires  and  rheophores 
or  current-carriers  attached  to  the  battery.  The 
best  conductors  are  made  of  ordinary  telegraph 
wire,  which  should  be  as  thick  as  is  compatible 
with  pliability.  Telegraph  wire  is  not  damaged 
by  moisture  and  can  be  readily  connected  to  all 
forms  of  batteries  and  rheophores,  and  is  there- 
fore economical  as  well  os  convenient.  Rheo- 
phores vary  much  in  design.  They  should  all  have 
insulating  handles,  and  the  junction  between 
the  conductor  and  rhoophore  should  bo  about  the 
middle  of  its  length,  so  that  both  conductors  may 


be  held  in  one  hand  without  risk  of  the  metallic 
junctions  coming  in  contact.  The  most  gener- 
ally useful  rheophore  is  the  sponge-holder.  An 
excellent  sponge-holder,  which  retains  the 
sponge  with  absolute  firmness,  has  been  made 
for  the  writer  by  Messrs.  Weiss,  from  a  design 
by  Kidder  of  New  York.  Rheophores  should  be 
of  different  sizes,  from  a  sponge  as  big  as  lialf- 
a-crown  to  the  pointed  extremity  of  an  olive- 
shaped  conductor.  They  should  be  made  of 
metal  and  not  carbon,  because  the  latter  is  too 
brittle.  They  may  be  obtained  in  the  form  of 
discs,  balls,  points ;  and  of  endless  design  for 
reaching  particular  organs  and  regions,  as  the 
eye,  ear,  larynx,  bladder,  rectum,  and  uterus. 
They  are  usually  covered  with  wash-leather,  and 
used  moist.  A  wire  brush  is  useful  for  influencing 
the  skin.  The  dry  hand  of  the  operator,  who 
allows  the  current  to  pass  through  his  own 
body  to  that  of  the  patient,  may  be  used  for  the 
same  purpose.  It  is  often  convenient  to  fix  one 
rheophore  to  the  patient's  body,  which  may  be 
accomplished  by  placing  an  ordinary  sponge  on 
the  surface  of  the  body,  laying  thereupon  the 
caked  end  of  the  conducting  wire,  and  securing 
the  whole  with  one  turn  of  a  bandage.  If  we 
wish  to  influence  the  surface  only,  we  may  use 
one  rheophore  dry;  but  if  we  wish  to  affect 
deeper-lying  structures  we  must  overcome  the 
resistance  of  the  epidermis  by  thoroughly 
moistening  it  with  hot  salt-and-water.  We  may 
use  one  rheophore  dry,  and  one  moist ;  or  we 
may  use  as  a  rheophore  a  porcelain  or  gutta- 
percha vessel  containing  water,  into  which  the 
limb  is  placed. 

There  are  two  methods  of  applying  electricity, 
known  as  general  electrisation  and  localised  elec- 
trisation. By  the  former  method  we  pass  the 
current  through  the  entire  body  or  great  part 
of  it ;  it  has  been  employed  for  many  diseases, 
but  its  utility  is  doubtful.  Bj  the  latter  method, 
which  we  owe  to  Duchenne,  we  seek  to  influence 
special  nerves,  muscles,  or  organs,  and  to  limit 
the  action  of  the  current  strictly  to  these  parts. 
If  we  wish  to  influence  a  muscle  we  may  do 
so  either  by  applying  the  rheophores  directly 
over  the  fibres  of  a  muscle  (both  the  rheophores 
being  held  in  one  hand  and  1  promenaded '  over 
the  whole  surface  of  the  muscle).  This  is  the 
direct  method,  and  is  the  method  advocated  bj 
Duchenne.  Or,  instead  of  trying  to  influence  the 
muscle  itself,  we  may  stimulate  the  nerve  sup- 
plying it,  and  so  cause  the  muscle  to  contract. 
This  is  the  indirect  method,  advocated  by 
Ziemssen.  It  is  effected  by  using  two  rheo- 
phores of  different  sizes.  A  large  rheophore  is 
affixed  to  an  indifferent  part  of  the  body,  while 
with  a  small  pointed  rheophore  an  endeavour  is 
made  to  touch  the  exact  point  where  the  nerve 
we  seek  to  influence  is  most  superficial.  Neither 
of  these  methods  is  to  be  exclusively  adhered 
to.  Certain  deep-lying  muscles,  such  as  the 
diaphragm  and  the  supinator  brevis,  are  only 
capable  of  indirect  stimulation.  It  will  be  found 
also  that,  in  certain  diseased  conditions,  muscles 
will  not  respond  to  stimulation  through  the 
nerves,  but  only  to  the  direct  application  of  the 
current.  When  we  wish  to  use  the  refreshing 
effects  of  the  current,  as  in  cases  of  paralysis 
which  are  on  the  road  to  recovery,  or  in  cases  of 
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fatigued  muscles,  &c,  it  is  advisable  to  combine 
the  application  of  the  galvanic  current  with 
a  rhythmical  exercise  of  the  affected  muscles. 
Benedict  lays  it  down  as  a  rule  that  the  locus 
morbi,  be  it  brain,  spinal  cord,  nerve,  or  muscle, 
should  always  be  included  between  the  rheo- 
phores. 

Diagnostic  and  Therapeutical  Uses.  — 
1.  Diagnostic  Uses  of  Electricity. — For  pur- 
poses of  diagnosis,  electricity  is  of  undoubted 
service,  since  by  its  means  we  are  often  enabled 
to  distinguish  between  paralysis  due  to  central  | 
lesion  and  paralysis  due  to  peripheral  lesion.  We 
are  accustomed  to  speak  of  a  paralysis  as  '  cen- 
tral '  so  long  as  that  portion  of  a  nerve-centre 
is  sound  from  which  the  nerves  supplying  tne 
paralysed  muscles  take  origin.  Thus  in  cases  of 
damage  to  one  corpus  striatum,  the  spinal  cord 
and  the  greater  part  of  the  brain  being  healthy, 
we  speak  of  the  case  as  one  of  central  paralysis. 
In  cases,  too,  of  paraplegia  from  local  injury, 
the  cord  below  the  injury  being  healthy  (notwith- 
standing that  all  mental  control  is  cut  off)  we 
speak  of  the  paralysis  as  central.  In  such  cases 
of  central  paralysis  we  find  (a)  that  reflex  stimu- 
lation of  the  muscles  is  possible,  (6)  that  the 
muscles  undergo  but  little  wasting,  and  (e)  that 
the  irritability  of  the  muscles  to  faradism  is 
scarcely  diminished.  We  speak  of  paralysis  as 
due  to  a  peripheral  lesion  whenever  the  paralysed 
muscles  are  cut  off  from  communication  with 
their  nerve-centres,  or  directly  communicate  with 
centres  whose  physiological  activity  has  been 
destroyed  by  disease.  In  such  cases  we  find  (a) 
that  reflex  stimulation  of  the  paralysed  muscles 
is  no  longer  possible,  (b)  that  the  paralysed  mus- 
cles waste  with  remarkable  rapidity,  and  (c)  that 
the  irritability  of  the  muscles  to  faradism  is 
rapidly  diminished,  and  is  generally  ultimately 
destroyed.  To  establish  the  fact  of  diminished 
irritability  to  faradism  is  generally  not  difficult, 
and  in  cases  of  paralysis  affecting  one  side  of  the 
body  only  it  is  done  by  comparing  the  paralysed 
muscles  with  their  healthy  fellows.  We  must 
take  care  that  the  current  does  not  vary  in  in- 
tensity, and  that  it  passes  through  exactly  similar 
lengths  of  the  body  for  the  stimulation  of  both 
sets  of  muscles.  It  will  be  found  convenient  to 
fasten  one  rheophore  to  the  middle  line  of  the 
hody  (a  big  sponge  tied  to  the  back  of  the  neck 
answers  well),  and  then  when  the  patient's 
limbs  are  arranged  exactly  symmetrically,  test  the 
healthy  muscles  first  with  a  small  or  pointed 
rheophore  and  determine  the  current  of  least 
intensity  which  will  cause  contraction.  Then  the 
rheophore  is  to  be  applied  to  exactly  the  same 
spot  on  the  opposite  limb,  and,  if  contraction  fol- 
lows as  readily  as  on  the  healthy  side,  we  know 
that  there  is  no  diminution  of  irritability.  If, 
however,  contraction  do  not  follow,  we  increase 
the  strength  of  curront,  and  so  determine  to  what 
extent  the  irritability  is  diminished,  and  whether 
°j  ?°  ™  completely  extinguished.  Wo  should 
odd  that  in  cases  of  peripheral  paralysis  the  di- 
minution and  extinction  of  irritability  does  not 
superveno  immediately  on  the  occurrence  of  the 
paralysing  lesion,  but  only  after  the  lapse  of  a 
week  ?r  te»  days.  In  cases  of  paraplegia  or  other 
cases  in  which  paralysis  affects  both  sidos  of  the 
BOdyit  is,  of  courso,  impossible  to  compare  a  para- 


lysed muscle  with  its  healthy  fellow,  and  in  such 
cases  we  can  only  judge  of  the  amount  of  irrita- 
bility by  experience  and  mental  comparison  with 
previous  cases.  It  is  found,  in  cases  of  peripheral 
paralysis,  that  after  complete  extinction  of 
faradic  irritability  the  muscles  will  respond  to 
a  slowly  interrupted  galvanic  current,  and  that 
not  unfrequently  the  irritability  of  the  muscles 
to  galvanism  is  greater  on  the  paralysed  than  on 
the  sound  side  of  the  body.  It  is  said  by  some 
German  writers  that  not  merely  quantitative  but 
qualitative  changes  take  place  in  the  irritability 
of  these  muscles  and  that  the  Anodal  Closure  Con- 
traction (A.C.O.)  soon  becomes  very  marked,  and 
equals  or  even  surpasses  in  force  the  Cathodal 
Closure  Contraction  (C.C.C.) ;  and  further  that 
the  Cathodal  Opening  Contraction  soon  becomes 
more  marked  than  the  Anodal  Opening  Contrac- 
tion. These  reactions,  which  are  supposed  to  de- 
pend upon  degenerative  changes  in  the  muscle, 
have  been  spoken  of  as  the  degenerative  reactions. 
These  quantitative  and  qualitative  changes 
in  irritability  are  found  ( 1 )  in  some  forms  of  para- 
plegia due  to  degenerative  changes  in  the  cord  ; 
(2)  in  so-called  spinal  paralysis  both  of  infants 
and  adults  ;  (3)  in  traumatic  paralysis  due  to 
injury  of  the  nerve-trunks ;  (4)  in  rheumatic 
paralysis,  that  is,  paralysis  due  to  '  rheumatic ' 
thickenings  of  the  neurilemma ;  and  (5)  in  lead- 
paralysis. 

In  ordinary  hemiplegia  the  irritability  of  the 
muscles  remains,  as  a  rule,  unchanged.  In  some 
cases,  however,  the  irritability  is  increased  in 
the  early  stages ;  and  occasionally  after  the 
paralysis  has  lasted,  some  time  we  find  slight 
diminution  of  irritability.  In  the  disease  known 
as  Progressive  Muscular  Atrophy,  the  irrita- 
bility of  the  wasted  muscles  to  faradism  remains 
undiminished  to  the  end. 

2.  Therapeutical  Uses  of  Electricity. — 
a.  In  Paralysis. — The  treatment  of  paralysis  by 
means  of  electricity  must  be  conducted  rationally 
and  with  discrimination.  By  means  of  electricity 
we  may  attempt  to  remove  the  cause  of  the  para- 
lysis by  influencing  the  nutrition  of  the  parts 
where  such  cause  is  situated,  by  acting  on  the 
sympathetic  nerve-branches  supplying  the  blood- 
vessels of  the  part.  Thus  it  is  asserted  that  the 
absorption  of  a  clot  in  the  brain  may  be  hastened, 
and  that  the  nutrition  of  a  damaged  brain  may  be 
improved,  by  acting  upon  the  cervical  sympathetic 
nerve.  To  influence  the  cervical  sympathetic  we 
place  one  rheophore  over  the  superior  cervical 
ganglion  (which  may  be  reached  by  pressing  in- 
wards behind  the  angle  of  the  jaw),  and  the 
other  on  the  back,  over  the  first  and  second 
cervical  vertebrae.  The  use  of  such  a  proceeding 
is  more  than  doubtful,  and  in  case  of  any  improve- 
ment occurring  it  would  be  impossible  to  know 
to  what  such  improvement  ought  to  be  attributed, 
since  the  passage  of  a  current  across  the  upper 
part  of  the  neck  must  influence  many  important 
nerves  besides  the  sympathetic.  On  the  whole, 
we  think  that  galvanisation  of  the  sympathetic 
is  not  to  be  advised  in  the  early  stages  of 
paralysis.  Galvanisation  of  tho  sympathetic  lias 
been  employed  in  chronic  degenerative  chaugos 
in  the  brain  or  cord,  but  with  very  doubtful 
success. 

The  localised  application  of  the  electric  cur- 
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rent  to  tho  paralysed  muscles  is  of  undoubted 
service,  and  in  employing  it  -we  should  bear  in 
mind  tho  following  rules.  1.  Aa  to  the  object 
of  our  troatment  -we  should  remember  the  words 
of  Sir  T.  Watson,  '  That  our  aim  is  to  preserve 
the  muscular  part  of  the  locomotive  apparatus 
in  a  state  of  health  and  readiness,  until  perad- 
venture  that  portion  of  the  brain  from  which 
volition  proceeds  having  recovered  its  function, 
or  the  road  by  which  its  messages  travel  having 
been  repaired,  the  influence  of  the  will  shall 
again  reach  and  reanimate  the  palsied  limbs.' 
2.  Always  to  employ  that  form  of  current  to 
which  the  muscles  most  readily  respond.  Thus 
if  the  muscles  act  readily  to  faradism,  then 
faradism  is  to  be  used.  In  some  cases  of  peri- 
pheral palsy  we  find  that  contraction  follows 
only  on  the  application  of  a  very  strong  galvanic 
current,  very  slowly  interrupted,  anil  accord- 
ingly a  slowly  interrupted  galvanic  current  must 
be  used.  As  the  case  improves  we  shall  find 
that  a  weaker  current  produces  similar  results, 
and  that  the  muscle  contracts  with  moderately 
rapid  interruptions.  And  so  will  improvement 
gradually  take  place  in  favourable  cases  till 
faradic  irritability  and  lastly  voluntary  power 
are  restored.  3.  Always  to  employ  the  weakest 
currents  which  will  cause  muscular  contraction, 
and  never  to  run  the  risk  of  exhausting  a  muscle 
by  causing  a  too  prolonged  contraction.  Each 
muscle  should  be  taken  in  turn,  and  be  made  tc 
contract  two  or  three  times  in  succession,  and 
having  gone  over  the  whole  of  the  paralysed 
muscles  seriatim  the  process  may  be  repeated. 
An  application  of  this  kind  every  other  day  is 
usually  sufficient.  4.  If  the  paralysis  to  the 
will  remain  absolute,  and  if  the  contractility 
of  the  muscles  be  perfect,  we  do  no  good  by  per- 
severing with  electrical  treatment.  This  con- 
dition is  often  met  with  in  hemiplegia.  The 
patient  is  absolutely  helpless  on  one  side, 
although  the  paralysed  muscles  are  in  no  degree 
wasted,  and  their  irritability  remains  normal. 

5.  If  the  paralysis  to  the  will  remain  absolute, 
and  ifthe  irritabilityof  the  muscles  be  diminished, 
then  electricity  is  useful,  in  so  far  as  it  helps  to 
improve  the  nutrition  of  the  muscles  and  restore 
their  normal  degree  of  irritability.  The  normal 
degree  of  irritability  and  nutrition  being  re- 
stored (the  paralysis  to  the  will  remaining  ab- 
solute) electrical  treatment  may  be  discontinued. 

6.  If  the  irritability  to  both  forms  of  current  has 
completely  disappeared,  we  are  not  justified  in 
persevering  too  long,  nor  in  holding  out  delusive 
hopes  to  the  patient.  Nevertheless,  treatment 
should  not  be  abandoned  without  a  patient  trial. 
[For  the  treatment  of  special  forms  of  paralysis 
by  electricity,  the  reader  is  referred  to  the  ap- 
propriate sections  of  this  work.] 

&.  In  Painful  Affections. — The  power  of  elec- 
tricity to  relieve  pain  is  very  great.  The  relief 
is  usually  temporary,  but  in  many  cases  is  perma- 
nent. Electricity  may  act  by  serving  to  divert  tho 
mind  from  troubles  real  or  fancied,  or  its  counter- 
irritating  effects  may  serve  the  same  purpose  as 
other  counter-irritants  whoso  powor  to  relieve 
pain  is  well  recognised.  Occasionally  electricity 
will  givo  relief  when  every  known  remedy  has 
failed,  and  in  such  cases  wo  must  suppose  that 
it  acts  by  bringing  about  some  change  in  the 


nerves  themselves  by  its  specific  action  on  ner- 
vous tissue.  All  three  forms  of  electricity  are 
employed  for  the  relief  of  pain,  but  the  galvanic 
current  will  be  found  the  most  generally  appli- 
cable. Some  writers  insist  that  the  anode 
(positive  pole)  shall  be  applied  to  the  painful 
spot.  Strong  faradisation  serves  in  some  cases 
to  give  relief.  The  effects  of  galvanism  should 
be  tried  in  every  case  of  neuralgia,  but  it  is  not 
capable  of  relieving  all  cases,  and  disappointment 
is  not  unfrequent.  Where  muscular  movements 
increase  the  neuralgic  pains,  arhythmical  exercise 
of  the  affected  muscles  should  be  conjoined  with 
the  galvanism.  Headache  of  all  kinds  not  un- 
frequently  yields  to  electricity ;  lumbago,  sciatica, 
and  those  painful  muscular  conditions  which 
we  call  '  rheumatic,'  are  quickly  relieved  by  it. 
Tinnitus  aurium  will  sometimes  yield  to  the 
galvanic  current  when  all  other  remedies  have 
failed. 

y.  In  Spasmodic  Diseases. — In  the  treatment 
of  spasmodic  diseases,  electricity  is  of  limited 
utility.  Some  forms  of  tremor  are  relieved  by  it. 
Some  aggravated  cases  of  writer's  cramp  have 
yielded  to  it  when  all  other  remedies  have  failed, 
and  a  few  cases  of  clonic  torticollis  have  received 
undoubted  benefit  by  its  judicious  application- 
Tonic  spasm  of  internal  organs,  such  as  the  bowel 
and  bladder,  has  been  relieved  by  the  galvanic 
current. 

5.  In  other  diseases. — In  addition  to  the  treat- 
ment of  diseases  of  a  purely  nervous  character, 
electricity  has  been  employed  as  a  remedial  agent 
in  diseases  whose  origin  is  not  so  obviously  con- 
nected with  the  nervous  system.  It  has  relieved 
the  paroxysms  of  angina  pectoris,  and  the  burn- 
ing pains  which  accompany  herpes  zoster.  It  has 
been  employed  in  the  treatment  of  many  obsti- 
nate skin-diseases  by  American  physicians,  and 
Dr.  Cheadle  has  recorded  a  case  in  which  the 
dilated  vessels  in  a  case  of  acne  rosacea  were 
made  to  contract  by  faradisation.  Rheumatic 
gout  is  said  to  have  been  benefited  by  a  '  central' 
application  of  galvanism  (one  pole  to  the  nucha, 
and  the  other  to  the  epigastrium).  The  flow 
of  urine  in  diabetes  has  been  stated  to  be  di- 
minished by  a  similar  process ;  and  the  symptoms 
of  exophthalmic  goitre  have  (it  is  said)  been 
diminished  by  galvanisation  of  the  cervical  sym- 
pathetic. There  is  in  fact  scarcely  a  disease, 
from  epilepsy  to  chilblains,  in  which  it  has  not 
been  alleged  that  electricity  has  been  of  use. 
In  obstetric  medicine,  for  the  arrest  of  post- 
partum haemorrhage,  faradisation  is  now  one  of 
the  recognised  means  to  be  employed ;  and  it  has 
been  of  more  doubtful  service  for  the  rectifica- 
tion of  displacements  of  the  uterus.  Ovarian 
pain  and  tenderness  have  been  relieved  by  the 
galvanic  current,  and  amenorrhaea  has  often 
yielded  to  electricity. 

«.  Galvano-cautcry  and  Galvano-puncture. — 
The  chemical  and  thermal  effects  of  galvanism 
are  largely  employed  both  in  surgery  and  medi- 
cine. Its  thermal  effect  has  been  used  for  the 
heating  of  cauteries ;  and  cauteries  so  heated 
have  very  obvious  advantages  over  all  other 
forms.  The  chemical  effect  of  the  negative  pole 
has  been  used  as  a  caustic  for  tho  destruction 
of  tissues,  and  tumours  of  considerable  size 
have,  it  is  said,  been  'dispersed  '  by  this  moans. 
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Galvano-puneture  has  been  used  in  the  treat- 
ment of  hydatid  cysts  of  the  liver,  but  it  is  at 
least  doubtful  -whether  simple  puncture  is  not 
quite  as  serviceable.  Galvano-puneture  seems 
likely  to  take  a  recognised  position  among  the 
means  at  our  disposal  for  the  treatment  of  aortic 
aneurisms.  Several  cases  have  been  recorded  in 
which  improvement  has  followed  this  method  of 
treatment,  and  it  seems  possible  that  the  opera- 
tion may  be  accomplished  -without  danger  and 
almost  -without  discomfort  to  the  patient.  The 
current  employed  should  be  generated  by  a 
uumber  of  small  cells  of  lo-w  electromotive  po-wer 
(Smee's  cells  as  modified  by  Foveaux  seem  the 
best).  Each  pole  should  terminate  in  a  fine  steel 
needle,  carefolly  insulated  except  at  the  point. 
Both  these  needles  should  be  passed  completely 
into  the  aneurismal  sac,  care  being  taken  that 
the  points  of  the  needles  are  free  in  the  sac,  and 
that  they  do  not  touch,  but  are  separated  by  an 
interval  of  an  inch  or  inch  and  a  half.  When 
I  the  current  passes,  the  -whole  of  its  effect  will  be 
exerted  on  the  blood  -within  the  sac ;  and,  owing 
I  to  the  insulation  of  the  needles,  the  coverings  of 
I  the  sac  -will  receive  no  damage.  The  effect  of 
:  the  current  is  to  cause  a  firm  coagulum  to  form 
round  the  positive  pole,  -while  the  liberation  of  gas 
!  at  the  negative  pole  causes  there  a  frothy  soft 
,  coagulum.  As  a  rule  the  gas  generated  is  swept 
onwards  by  the  blood-current  and  causes  no 
trouble,  but  occasionally  distension  of  the  sac 
has  resulted.  The  clot  formed  at  the  positive 
pole  seems  to  act  as  a  foreign  body,  and  further 
:  coagulation  may  take  place  around  it,  until  com- 
plete consolidation  of  the  aneurism  has  resulted. 
It  -will  be  found  that  a  current  from  ten  or  twelve 
cells  can  be  borne  for  an  hour  or  more,  and  that 
!  no  chloroform  will  be  needed  for  the  operation. 
When  the  needles  are  withdrawn  the  orifices 
must  be  closed  by  collodion.  A  repetition  of  the 
operation  is  generally  necessary,  and  may  be 
performed  at  suitable  intervals. 

G.  V.  Poobe. 

ELEPHANTIASIS  ABABTJM  (l\e<pas, 
j  an  elephant). — Synon.  :  Pr.  Elephantiasis;  Ger. 
i  Elephantiasis. 

Definition. — A  non-contagious  disease,  cha- 
racterised by  recurrence  of  febrile  paroxysms, 
I  attended  by  inflammation  and  progressive  hyper- 
I  trophy  of  the  integument  and  areolar  tissue, 
I  chiefly  of  the  extremities  and  genital  organs ; 
I  and  occasionally  by  swelling  of  the  lymphatic 
1  glands,  enlargement  and  dilatation  of  the  lymph- 
atics, and  in  some  cases  by  the  co-existence  of 
chyluria,  and  the  presence  in  the  blood  of  cer- 
F  tain  nematode  haematozoa ;  together  with  various 
symptoms  indicative  of  a  morbid  or  depraved 
'  6tate  of  nutrition. 

-Etiology. — Elephantiasis  is  endemic  in  India, 
the  Malayan  peninsula,  China,  Egypt,  Arabia, 
the  West  Indies,  and  parts  of  America,  chiefly  in 
I  localities  within  the  influence  of  the  sea  air ;  and 
[  !l  occurs  sporadically  all  over  the  globe,  except- 
I  1?^'  P6rnaps,  in  the  extreme  north  and  south. 
I  ^H1!?  conditions  of  soil  and  climate,  such  as 
I  humidity,  heat,  malarious  influences,  and  proxi- 
I  mit7  to  tne  sea-coast,  seem  to  be  concerned  in 
producing  the  disease  and  influencing  its  develop- 
ment. Removal  from  tho  territorial  endemic  area 


checks  the  disease,  whilst  return  there  reproduces 
it.  Elephantiasis  affects  both  sexes,  and  persons 
of  all  ages  and  conditions  of  life.  No  race  is 
exempt,  but  it  is  much  more  frequent  in  dark 
than  in  fair  races  ;  and  more  men  suffer  from  it 
than  women.  It  occurs  at  all  ages,  but  is  most 
common  in  adult  and  middle  life,  comparatively 
rarely  beginning  in  young  children  or  in  the  aged. 
Elephantiasis  is  doubtfully  hereditary ;  but  Rich- 
ards found  that  of  236  persons,  73  per  cent,  had 
one  or  both  parents  affected.  Various  causes  are 
assigned  for  the  disease.  Air,  water,  food,  and, 
as  it  is  common  near  the  sea-coast,  eating  fish 
have  been  frequently  credited  with  producing  it. 
The  presence  or  vicinity  of  certain  forms  of 
vegetation,  and  the  geological  formation  of  the 
soil,  have  also  been  regarded  as  predisposing  and 
determining  causes.  Climate  and  locality,  com- 
bined with  bad  living,  are  doubtless  the  real 
predisposing  causes ;  and  it  is  probable  that,  as 
Dr.  T.  Lewis  has  suggested,  it  may  be  found  to  be 
intimately  associated  with  the  presence  in  the 
blood  of  certain  parasites.  No  race  is  exempt 
from  the  disease,  but,  whatever  may  be  the  ex- 
planation, the  white  suffer  less  than  the  dark 
races.  It  does  occur  occasionally,  though  very 
rarely,  in  the  pure  European  in  India,  but  more 
frequently  in  those  of  mixed  descent ;  it  will 
generally  be  found  that  where  it  occurs  in  persons 
of  apparently  European  parentage,  there  is  a 
mixture,  however  slight,  of  dark  blood. 

Anatomical  Chaeactebs. — The  hypertrophy 
of  elephantiasis  in  most  cases  appears  to  be 
simply  an  increase  in  the  natural  elements  of 
the  part,  the  blood-vessels  and  lymphatics  shar- 
ing in  the  growth.  In  other  cases  the  lymphatics 
and  lymph-spaces  are  most  concerned,  giving 
rise  to  a  condition  that  has  been  described  as 
ncBVoid  elephantiasis,  in  which  the  appearance 
is  presented  of  a  soft  and  fluctuating  swelling, 
which  when  punctured  gives  issue  to  a  white  or 
pinkish  fluid,  very  closely  resembling  chyle.  The 
lymphatic  glands  also  share  in  the  enlargement. 
In  other  respects  the  progress  of  this  is  like  that 
of  the  ordinary  form  of  the  disease. 

The  Filaria  sanguinis-hominis  is  sometimes 
found  in  great  numbers  in  the  blood  of  persons 
suffering  from  elephantiasis.    See  Pilaeia  San- 

GUTNIS-HOMINIS. 

Symptoms. — The  ordinary  form  in  which  ele- 
phantiasis presents  itself  is  hypertrophy  of  the 
integument  and  areolar  tissue  of  some  part  of 
the  trunk  or  limbs,  and  notably  of  the  legs  and 
genital  organs.  The  skin  becomes  enormously 
thickened  by  hypertrophy  of  all  the  fibrous  ele- 
ments of  its  structure,  attended  by  the  deposit 
of  a  quantity  of  albuminous  fluid  in  the  cells  of 
the  areolar  tissue.  The  papillae  are  prominent 
and  much  increased  in  size.  The  integument  is 
formed  into  hard  masses  or  folds,  with  a  rugose 
condition  of  the  surface,  not  unlike  the  appear- 
ance of  an  elephant's  leg.  The  feet  and  toes  are 
sometimes  almost  hidden,  and  the  scrotum  or 
labia  form  enormous  outgrowths.  The  scrotum 
ofton  attains  great  weight,  and  may  be  accom- 
panied by  large  hydroceles.  Scrotal  tumours 
have  been  removed  weighing  upwards  of  100  lbs. 

Tho  onset  of  elephantiasis  is  frequently  violont 
and  attended  with  great  suffering.    There  is 
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high  fever ;  intense  pain  in  the  lumbar  region, 
groin,  spermatic  cords,  and  testes,  which  become 
swollen;  while  acute  hydroceles  form.  These 
symptoms  are  often  attended  with  sympathetic 
vomiting,  nausea,  and  rapid  erythematous  swell- 
ing of  the  external  parts ;  and,  if  the  extremi- 
ties be  attacked,  the  swelling  may  be  tense  and 
painful,  accompanied  by  much  effusion  into  the 
areolar  tissue.  The  surface  of  the  integuments 
is  much  inflamed,  and  sometimes  discharges  a 
serous  ichor  or  chylelike  fluid,  according  to  the 
extent  to  which  the  lymphatics  are  engaged  in 
the  particular  case.  The  great  tension  and  swell- 
ing of  the  spermatic  cords  are  apt  to  dilate  the 
abdominal  rings  so  widely,  that  after  recovery 
the  patient  may  suffer  from  hernia. 

In  some  cases  of  elephantiasis  the  integuments 
are  also  the  seat  of  a  dilated  and  turgid  condition 
of  the  lymphatic  vessels,  which  during  the 
periods  of  vascular  excitement,  when  the  febrile 
attacks  occur,  give  way  and  discharge  a  chyle- 
like fluid ;  in  other  cases  the  surface  temporarily 
assumes  a  herpetic  condition,  which  weeps  an 
acrid  and  offensive  serous  exudation. 

Elephantiasis  not  unfrequently  occurs  without 
much  or  any  obvious  injury  to,  or  disturbance  of 
the  general  health  during  the  intervals  between 
the  febrile  attacks,  which  in  some  cases  are  few 
and  slight.  The  appetite,  spirits,  and  strength 
are  good,  the  functions  are  all  normally  performed, 
and  the  only  inconvenience  is  that  due  to  the 
size  and  weight  of  the  outgrowth.  On  the  other 
hand,  it  is  frequently  quite  the  reverse ;  the 
rapidly  recurring  febrile  attacks,  pain,  exhaus- 
tion, suffering,  and  visceral  complications,  in- 
duce a  state  of  cachexia  and  debility  sometimes 
so  serious  as  to  render  even  surgical  interference 
impracticable.  Withal,  hepatic  and  splenic  en- 
largements do  not  as  a  rule  result  from  the  per- 
sistence of  the  elephantoid  fever  alone  ;  though 
not  unfrequently,  as  a  more  direct  result  of 
malarious  poisoning,  they  seriously  complicate 
the  evils  of  the  sufferer's  condition.  Albuminuria, 
as  well  as  chyluria,  is  occasionally  present. 

In  some  cases,  after  the  outgrowth  has  at- 
tained a  certain  bulk,  it  ceases  to  grow  altogether, 
or  increases  slowly  and  insidiously  without 
febrile  disturbance,  and  in  such  cases  the  general 
health  remains  good.  But  there  is  generally  a 
tendency  to  recurrence  of  the  fever  once  or  twice 
a  month,  when  the  parts  affected  become  tense, 
hot,  painful,  and  swollen,  and  often  discharge 
a  serous  or  lymph-like  fluid,  which  may  be  acrid 
and  offensive.  Some  tumours,  on  the  other  hand, 
are  very  slightly,  if  at  all  so  affected,  and  remain 
perfectly  dry.  In  all  cases,  however,  some  growth 
goes  on,  and  even  when,  as  occasionally  happens, 
fever  has  ceased  to  recur,  there  may  be  a  gradual, 
but  slow  and  painless,  increase  of  the  hypertro- 
phy. The  greatest  variety  and  uncertainty  ob- 
tains in  the  duration  and  progress  of  the  growth ; 
sometimes  it  is  very  rapid,  at  other  times  it  is 
slow,  with  intermissions  of  activity  and  indolence 
of  development. 

The  disease  elsewhere  than  in  the  genitals, 
unless  it  be  accompanied  by  exhaustion  and  de- 
bility, causes  no  failure  in  the  generative  powers 
in  either  sex.  Women  may  have  a  tendency  to 
miscarry  when  suffering  from  elephantiasis. 
Couhse,  Duration,  and  Terminations. — Ac- 


cording to  Richards,  the  average  duration  of  the 
disease,  as  deduced  from  the  observation  of  636 
cases,  was  11^  years;  and  he  notes  that  the 
earliest  age  was  nine  years,  whilst  the  latest 
at  which  he  observed  it  was  eighty  years.  It 
appears  from  this  that  the  disease  has  little 
influence  in  shortening  life. 

Pathology. — The  outgrowths  in  elephantiasis 
are  the  local  expressions  of  a  constitutional 
disease,  and  are  not  to  be  regarded  merely  from 
their  local  point  of  interest.  They  are  the  re- 
sult of  certain  climatic  influences  whose  exact 
nature  is  not  at  present  determined ;  though, 
considering  the  geographical  range  of  the  area 
where  the  disease  is  endemic,  it  seems  probable 
that,  whatever  other  cause  may  be  at  work,  the 
so-called  malarious  influences  play  an  important 
part  in  its  production. 

The  recent  researches  of  Dr.  T.  Lewis  into  the 
pathology  of  chyluria  in  India,  and  his  discovery 
of  certain  haematozoa  in  the  blood  of  those  af- 
fected with  that  disease,  coupled  with  the  fact 
that  the  subjects  of  chyluria  and  haematozoa  are 
also  frequently,  if  not  always,  affected  by  ele- 
phantiasis with  its  febrile  paroxysms,  hyper- 
trophied  integument,  and  lymphatic  disturbance, 
are  very  suggestive  of  a  community  of  origin  of 
these  morbid  conditions. 

Treatment. — Little  has  yet  been  done  by  con- 
stitutional treatment  in  eases  of  elephantiasis. 
Remedies  useful  during  the  febrile  paroxysms 
have  little  power  in  preventing  recurrence  or 
in  checking  the  disease.  Iodine,  combined  with 
quinine,  arsenic,  and  iron,  has  been  found  useful 
to  a  certain  extent.  During  the  febrile  state 
salines,  diaphoretics,  and  such  remedies  as  are 
needed  during  the  pyrexial  state  of  malarious 
fevers,  are  indicated.  Opium  may  be  necessary 
to  relieve  the  intense  pain  which  often  accom- 
panies the  onset  of  the  stage  of  excitement. 
When  the  febrile  stage  has  passed,  quinine  is 
useful,  which,  if  anaemia  exist,  should  be  com- 
bined with  iron.  The  local  application  of  iodine 
in  such  forms  as  the  iodide  of  lead  or  the  bin- 
iodide  of  mercury  has  been  thought  useful ;  but 
as  this  is  generally  combined  with  pressure  in  the 
recumbent  posture,  the  benefit  is  probably  due 
to  the  latter.  Such  measures,  along  with  im- 
proved hygienic  conditions,  may  no  doubt  control 
the  progress  of  the  disease  and  relieve  suffering. 
No  remedy,  however,  is  so  potent  as  change  of 
climate,  by  removal  from  the  endemic  site  of  the 
disease.  This,  if  effected  in  the  earliest  stages, 
may  completely  arrest  the  disease,  and  perhaps 
even  disperse  any  incipient  structural  change. 
This  has  been  observed  in  the  rare  cases  in  which 
elephantiasis  occurs  in  Europeans,  who  on  re- 
turning to  Europe,  have  after  a  time  lost  the 
disease,  and  almost,  or  entirely,  any  hypertrophic 
changes  that  may  have  occurred.  Natives  of  India 
improve  if  they  leave  the  endemic  area  during  the 
early  stages,  and  go  and  reside  in  other  and  drier 
localities.  However,  when  the  hypertrophy  is 
advanced,  the  paroxysms  of  fever  are  still  liable 
to  recur,  even  when  the  climate  is  changed,  though 
with  less  violence. 

Surgical  treatment,  where  the  hypertrophy  is 
advanced,  is  often  most  successful  in  relieving 
the  sufferer,  not  only  of  the  local  trouble,  but 
also  of  the  fever.  Tumours  of  the  genital  organs, 
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sometimes  of  enormous  size,  fire  now  removed 
with  complete  success  and  comparatively  small 
:  mortality-  Before  commencing  the  operation, 
especially  in  the  case  of  a  large  scrotal  tumour, 
it  is  well  to  drain  it  of  blood  L>y  placing  the  pa- 
tient on  his  back,  and  elevating  the  tumour  on  the 
abdomen  for  an  hour  or  so,  during  which  time 
pressure  by  a  bandage  (a  modification  of  Es- 
mareh's)  may  be  tried,  and  cold  (ice)  may  be 
applied.  During  the  operation  the  application 
of  a  whipcord  ligature  drawn  tightly  round  the 
neck  of  the  tumour  also  prevents  loss  of  blood. 

The  removal  of  a  scrotal  tumour  is  effected  by 
incisions  along  the  course  of  the  cords  and  the 
dorsum  penis.  The  cords,  testicles,  and  penis 
are  turned  out  by  a  few  touches  of  the  knife, 
and  then  reflected  and  held  up  on  the  abdomen, 
while  the  mass  of  the  tumour  is  rapidly  swept 
away  by  a  few  bold  incisions  in  the  perinseum. 
The  numerous  venous  andarterial  bleeding  points 
should  then  be  arrested  and  the  wound  dressed 
with  oiled  lint  covered  with  antiseptic  dressing. 
No  attempt  should  be  made  to  preserve  flaps 
of  integument  either  for  the  penis  or  testes. 
It  is  unnecessary,  and  almost  certain  to  be 
followed  by  recurrence  of  the  diseHse.  The 
process  of  cicatrisation  goes  on  rapidly,  and 
in  from  two  to  four  months  all  is  closed  in 
by  cicatrical  tissue,  which  gradually  perfects 
itself,  and  has  no  liability  to  become  the 
seat  of  a  return  of  the  disease.  If  the  shock 
be  severe  the  patient  should  be  left  on  the 
table  until  reaction  has  thoroughly  set  in.  Of 
193  cases  of  scrotal  elephantiasis  operated  on 
in  the  Medical  College  Hospital  in  Calcutta,  18-2 
per  cent,  proved  fatal. 

Joseph  Fayreh. 

ELSTEE.  in  Saxony— Alkaline  sulphated 
waters.    See  Mineral  Waters. 

EMACIATION  (emacio,  I  make  lean).— 
Wasting  or  loss  of  flesh.  The  term  is  applied 
both  to  the  process  of  wasting,  and  to  the  con- 
dition that  results  therefrom.    See  Atrophy. 

EMBOLISM  {ZnfroXov,  a  plug).— Synon.  : 
Fr.  embolic  ;  Ger.  Embolie. 

Definition. — The  arrest  in  the  arteries  or 
capillaries  of  some  solid  body,  -which  has  been 
carried  along  in  the  course  of  the  circulation. 

Pathology. — Emboli  usually  consist  of  por- 
tions of  fibrine  derived  from  thrombi  of  the  veins 
or  heart,  or  of  vegetations  detached  from  the 
cardiac  valves.  They  may,  however,  be  formed 
py  fragments  of  tumours  which  have  grown 
into  the  blood-vessels,  or  of  other  foreign  bodies 
Tvhich  have  obtained  entrance  into  the  circu- 
lation. 

Tho  effects  of  embolism  may  be  divided  into 
twoclasses :— First,  those  which  are  caused  by  the 
arrest  of  the  circulation;  and  secondly,  those 
wiich  are  due  to  any  specially  irritatingproper- 
ties  of  the  embolus. 

The  embolus  may,  first,  be  supposed  to  con- 
sist ot  some  indifferont  substance  not  possessing 
•>ny  irr.tatmg  qualities.  The  effects  which  may 
then  be  caused  by  arterial  embolism  are  mainly 
6  •~1''rst,  a  transient  anaemia  of  the  territory 
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supplied  by  the  blocked  artery.  This  may  pass 
away  without  leaving  any  permanent  conse- 
quences. Secondly,  necrosis  of  this  territory.  This 
may  be  either  sudden,  in  the  form  of  gangrene  ;  or 
more  gradual,  in  the  form  of  softening  or  wither- 
ing. Thirdly,  the  formation  of  a  hcemorrhagic 
infarction,  that  is,  congestion  of  the  territory,  fol- 
lowed by  extravasation  of  blood  into  tho  tissues, 
and  so  the  formation  of  a  firm,  solid  patch  of  a 
dark  red  colour,  usually  of  a  wedge  shape,  witn, 
the  apex  towards  the  embolus,  and  the  base  to- 
wards the  periphery.  In  very  soft  organs,  as 
the  brain,  the  extravasation  may  break  down  the 
tissue  and  cause  the  ordinary  phenomena  of  an 
apoplectic  clot.  These  haemorrhagic  infarctions 
undergo  various  subsequent  changes.  Usually  a 
process  of  degeneration  sets  in ;  the  blood -pigment 
passes  through  its  usual  transformations,  the 
patch  changes  from  dark  red  to  tawny  and  yellow, 
undergoes  molecular  disintegration,  shrinks  away, 
and  ultimately  leaves  a  depressed  fibrous  patch 
in  which  the  remains  of  the  altered  blood, 
crystals  of  haematoidin,  &c,  may  often  be  re- 
cognised. Sometimes  the  patch  softens  down 
into  a  puriform  fluid,  which  may  become  sur- 
rounded by  a  fibrous  capsule,  and  ultimately  dry 
up,  or  even  calcify.  When  recent  these  patches 
are  usually  surrounded  by  a  halo  of  congested 
vessels. 

The  cause  which  determines  these  different 
results  of  arterial  embolism  is,  in  the  main,  the 
anatomical  arrangement  of  the  blood-vessels. 
Supposing  the  embolus  to  be  lodged  in  an  artery 
which  gives  off  anastomotic  branches  between  the 
seat  of  the  embolus  and  the  final  capillary  distri- 
bution, the  effect  in  most  cases  will  be  transient 
anaemia,  the  collateral  channels  will  enlarge,  and 
the  circulation  will  be  again  restored.  A  throm- 
bus will  form  on  the  embolus  and  will  extend 
back  to  the  next  arterial  branch,  and  the  changes 
described  in  the  article  on  thrombosis  will  take 
place  in  it  (see  Thrombosis).  If  the  blocked  artery 
be  of  large  size,  and  supply  important  organs,  the 
symptoms  of  temporary  arrest  of  function  of  the 
part  supplied  by  the  artery  will  follow,  as  transient 
paralysis,  dyspnoea,  coldness  of  the  extremities, 
&c,  according  to  the  artery  affected.  Should, 
however,  the  artery  be  small,  and  not  supply  im 
portant  organs,  no  symptoms  whatever  will  be 
caused,  and  this  is  the  case  in  the  majority  of 
embolisms.  Supposing,  however,  the  artery  is 
what  Cohnheim  calls  a  terminal  artery,  i.e.  one 
which  gives  off  no  anastomotic  branches  be- 
tween the  embolus  and  the  final  capillary  dis- 
tribution, and  that  the  capillary  anastomosis 
with  other  arterial  territories  is  insufficient  to 
supply  a  collateral  circulation,  and  that  the 
presence  of  valves  prevents  tho  reflux  of  blood 
into  the  territory  from  the  veins,  it  is  manifest 
that  the  embolism  must  completely  cut  off  the 
blood-supply,  and  consequently  cause  necrosis  in 
some  form  or  other  of  tho  territory. 

The  notwork  of  anastomosing  channels  is, 
however,  so  close  in  most  parts  of  the  body,  (  bat 
in  ordor  to  produco  this  effect  it  is  necessary  either 
that  the  main  artory  of  the  part  be  obstructed,  or 
else  that  there  be  multiple  embolisms  blocking  up 
at  the  same  time  several  arterial  branches,  and 
so  stopping  the  channels  of  collateral  circula- 
tion. 

F  F 
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The  mode  in  which  tho  haemorrhagic  infarction 
is  produced  is  still  a  subject  of  disputo.  Ac- 
cording to  Cohuhoim,  whoso  views  until  recently 
were  generally  accepted,  the  haemorrhago  is  due 
to  a  reflux  from  the  veins  into  the  territory  sup- 
plied by  the  blockod  artery.  This  first  causes 
congestion,  aDd  then  extravasation,  in  conse- 
quence of  impairment  of  nutrition  of  the  walls 
of  the  blood-vessels,  for  the  integrity  of  which 
the  circulation  of  the  blood  is  essential.  Accord- 
ing, then,  to  Cohnheim,  in  order  to  produce  the 
phenomena  of  the  haemorrhagic  infarction  it  is 
necessary  that  the  artery  be  a  terminal  one,  i.e. 
one  which  gives  off  no  anastomotic  branches  for 
some  distance  before  its  final  capillary  distribu- 
tion, and  that  the  veins  be  not  furnished  with 
valves.  These  conditions  are  met  with  in  the 
spleen,  the  kidney,  the  brain,  certain  branches 
of  the  pulmonary  artery  supplying  surface 
lobules,  and  the  central  artery  of  the  retina ; 
and  on  these  grounds  he  accounts  for  the  fre- 
quent occurrence  of  haemorrhagic  infarctions  in 
these  organs,  though  there  is  no  reason  to  sup- 
pose that,  with  the  exception  of  the  lungs,  embo- 
lisms are  more  frequent  in  them  than  in  other 
parts. 

The  more  recent  researches  of  Dr.  M.  Litten, 
Zeitschrift  fiir  klinische  Medicin,  Vol.  I.,  render, 
however,  these  views  no  longer  tenable.  He 
shows  by  experiments  on  the  kidney,  spleen, 
lung,  &c,  that  if  the  blocked  artery  be  a  strictly 
terminal  one,  i.e.  one  whose  area  of  distribu- 
tion has  no  other  arterial  supply,  the  phenomena 
of  the  haemorrhagic  infarction  do  not  occur, 
even  though  the  vein  have  no  halves  ;  and  under 
other  circumstances  that  the  infarction  takes 
place  although  the  vein  has  been  ligatured,  hence 
the  cause  of  the  infarction  cannot  be  venous 
reflux.  Thus  if  both  the  renal  artery  and  vein 
be  ligatured,  infarction  of  the  kidney  takes  place, 
the  kidney  receiving  a  sufficient  collateral  supply 
of  blood  from  other  sources ;  but  if  the  capsule 
were  first  stripped  off,  and  the  kidney  be  left 
attached  only  by  the  renal  artery  and  vein,  no 
infarction  took  place,  though  the  vein  was  left 
pervious.  Similar  results  were  obtained  in  other 
organs ;  hence  it  would  seem  evident  that  the 
congestion  and  infarction  following  embolism 
are  produced  by  an  afflux  of  arterial  blood  into 
the  territory  from  collateral  channels.  Should 
these  be  numerous,  and  should  small  arteries 
open  directly  into  the  anaemic  territory,  the  cir- 
culation will  soon  be  restored,  and  no  infarction 
will  take  place ;  should,  however,  the  communi- 
cation be  imperfect,  and  only  by  means  of  capil- 
laries, a  congestion  of  the  territory  leading  to 
diapedesis  and  infarction  will  result,  the  VIS  a 
tergo  being  insufficient  to  propel  the  blood  on- 
wards into  the  veins. 

He  has  also  shown  that  the  vessels  in  which 
the  circulation  has  been  arrested  retain  their 
integrity  much  longer  than  was  supposed  by 
Cohnheim,  and  that  in  the  kidney  long  boforo  tho 
vessels  suffer  necrosis  of  tho  epithelium  takos 
place,  the  nuclei  of  the  cells  disappear,  their 
protoplasm  coagulates,  and  they  become  con- 
verted into  swollen  hyaline  masses  (coagulation 
necrosis),  which  have  a  remarkable  tendoncy  to 
calcification.  Henco  the  wedge-shaped  white 
embolisms  often  soen  in  the  kidney  are  not  pro- 
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duced  by  decolorisation  of  haemorrhagic  infarc- 
tions, but  are  simply  the  result  of  the  necrosis 
of  the  epithelium  ;  and  the  halo  of  injection 
which  is  often  seen  to  6urround  them  is  due  to 
inflammatory  congestion  caused  by  the  presence 
of  the  necrosed  patch. 

This  explanation  of  the  mode  of  production 
of  the  haemorrhagic  infarction  is  more  closely 
in  accord  with  the  view  originally  propounded 
by  Virchow,  who  regarded  the  haemorrhage  as 
due  to  collateral  fluxion. 

We  have  now  to  consider  the  effects  of  emboli 
which  possess  irritating  or  poisonous  qualities, 
such  as  those  derived  from  the  puriform  softening 
o  f  venous  thrombi  in  cases  of  septic  inflamma- 
tion, &c.  The  mechanical  effects  will  be  the  same 
as  those  of  the  previous  class  ;  but,  in  addition, 
these  emboli  set  up  a  suppurative  inflammation 
in  their  vicinity,  quite  independent  of  any  ob- 
struction of  the  circulation.  Hence  it  is  that  we 
meet  with  pyaemic  abscesses,  as  the  result  of 
infecting  emboli,  in  all  parts  of  the  body,  while 
the  effects  of  obstructed  circulation  are,  for  the 
most  part,  confined  to  certain  organs.  Thus 
the  liver  is  very  frequently  the  seat  of  embolic 
abscesses,  while  haemorrhagic  infarctions  do  not 
occur  there.  In  the  lung,  where  in  parts  ter- 
minal arteries  are  found  but  for  the  most  part 
there  is  free  anastomosis,  the  two  processes  are 
often  seen  side  by  side.  The  different  effects  of 
these  two  classes  of  embolism  are  very  manifest 
in  the  capillaries.  Simple  emboli,  of  such  small 
size  as  to  become  first  arrested  in  the  capillaries, 
either  cause  no  permanent  change  at  all,  or,  at 
most,  produce  a  punctiform  haemorrhage.  Infect- 
ing emboli,  on  the  other  hand,  give  rise  to  the 
miliary  abscesses  so  characteristic  of  pyaemia. 

W.  Catlet. 

EMESIS  (ifitai,  I  vomit). — A  synonym  for 
vomiting.    See  Vomiting. 

EMETICS  (ffieu,  I  vomit). — Stnoh.:  Fr. 
Emitiques ;  Ger.  Brechmittel. 

Definition. — Agents  that  produce  vomiting. 

Enumeration. — Copious  draughts  of  luke- 
warm water,  Mustard,  Sulphate  of  Zinc,  Sulphate 
of  Copper,  Carbonate  of  Ammonia,  Common  Salt, 
Alum,  Chamomile,  Tartar  Emetic,  Ipecacuanha, 
and  Apomorphia. 

Action. — The  act  of  vomiting  consists  in  the 
simultaneous  spasmodic  contraction  of  the  dia- 
phragm and  abdominal  muscles,  and  relaxation 
of  the  cardiac  orifice  of  the  stomach,  so  that 
its  contents  are  expelled.  When  the  diaphragm 
and  abdominal  muscles  contract,  but  the  cardiac 
orifice  remains  closed,  so  that  the  contents  of 
the  stomach  cannot  escape,  the  expulsive  efforts 
are  termed  retching.  The  nervous  centre  which 
regulates  these  movements  is  situated  in  the 
medulla  oblongata  ;  and  it  may  be  excited  either 
directly  by  the  action  upon  it  of  drugs  carried 
to  it  by  the  blood,  or  reflexly  by  irritation  of 
various  nerves.  The  drugs  that  act  directly  upon 
it  have  the  same  action,  whether  they  are  intro- 
duced immediately  into  the  circulation  or  ab- 
sorbed by  the  stomach.  They  may  thus  produce 
vomiting  and  evacuation  of  the  stomach  without 
bein^  taken  into  the  stomach  at  all,  and  on  this 
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recount  they  are  termed  indirect  emetics,  although 
I  cheyact  directly  upon  the  vomiting  centre.  Such 
fare  ipecacuanha,  apomorphia,  and  tartar  emetic. 
I  Similarly  the  drugs  that  excite  it  reflexly  are 
|  still  termed  direct  emetics,  because  they  are  ap- 
|  plied  directly  to  the  stomach.  Such  are  the  sul- 
f  jhates  of  zinc,  copper,  and  alumina  ;  carbonate 
j  ;f  ammonia ;  salt ;  mustard  ;  and  chamomile, 
I  which  irritate  the  nerves  of  the  stomach.  Tick- 
S  ling  the  fauces  with  a  feather,  or  with  the  finger, 
also  excites  reflex  vomiting,  and  may  be  adopted 
I  either  alone,  or  in  order  to  aid  the  action  of  other 
lometics.  The  terms  direct  and  indirect,  there- 
fore, as  applied  to  emetics,  relate  to  the  stomach 
f  and  not  to  the  centre  for  vomiting. 

Direct  emetics,  as  they  stimulate  the  nerves 
f  of  the  stomach  only,  have  little  action  except 
I  that  of  simply  exciting  vomiting.    The  indirect 
:  emetics,  which  excite  vomiting  by  their  action 
on  the  medulla  oblongata,  act  also  on  other 
!  parts  of  the  nervous  system,  and  cause  secretion 
:  of  saliva,  secretion  of  mucus  from  the  oesophagus, 
stomach,  and  bronchial  tubes,  and  perspiration. 
They  also  cause  much  nausea,  depression  of  the 
circulation,  and  loss  of  nervous  and  muscular 
power.  Further,  the  vomiting  they  induce  is  more 
continuous  and  violent,  and  often  expels  the 
contents  of  the  gall-bladder,  causing  part  of 
!  the  bile  to  flow  into  the  stomach,  and  be  thus 
evacuated. 

Uses. — Emetics  are  employed  to  remove  the 
contents  of  the  stomach  under  various  circum- 
stances. Firstly,  when  the  food  is  causing  irri- 
tation, and  not  undergoing  proper  digestion,  as, 
for  example,  in  dyspepsia  or  sick-headache  ;  and 
in  such  cases  large  draughts  of  lukewarm  water, 
of  mustard  and  water,  or  of  an  infusion  of  cha- 
momile are  usually  found  beneficial.  Secondly, 
in  eases  of  poisoning ;  and  here  mustard,  sulphate 
of  zinc,  or  sulphate  of  copper  are  best,  as  they 
empty  the  stomach  most  quickly  and  effectually. 
Thirdly,  to  cause  the  expulsion  of  bile  from  the 
gall-bladder,  or  remove  bile  from  the  body  in 
biliousness,  fevers,  and  ague.  When  the  bile- 
duct  is  stopped  by  a  small  gall-stone,  the  pres- 
sure exerted  on  the  gall-bladder  during  vomit- 
<ng  has  been  known  to  cause  the  expulsion  of  the 
calculus.  In  biliousness,  excess  of  bile  is  more 
readily  removed  by  vomiting  than  by  purging,  as 
thero  is  no  opportunity  for  the  bile  to  be  ab- 
sorbed on  its  way  from  the  gall-bladder  to  the 
mouth,  whereas  it  may  undergo  absorption  on  its 
passage  through  the  intestines.  It  is  supposed  by 
^ome  that  various  poisons  circulate  occasionally 
in  the  bile,  such  as  the  malarious  poison  which 
occasions  ague,  and  possibly  other  septic  poisons 
which  give  rise  to  fevers.  The  advantage  of 
emetics  in  ague  is  undoubted,  as  it  can  certainly 
sometimes  be  cured  by  them  without,  quinine, 
and  the  action  of  quinine  is  always  aided  by 
r  neir  use'  They  have  also  been  recominonded  in 
the  early  stages  of  continued  fevers.  In  such  cases 
?Jl  emetic  or  ipecacuanha  are  most  service- 
able. Fourthly,  to  cause  expulsion  from  the  air- 
passagesoffalsomembraneincroup  or  diphtheria, 
or  of  secretions  in  bronchitis  and  phthisis.  For 
ineso  purposes  ipecacuanha  is  the  emetic  most 
trequently  chosen,  but  if  it  does  not  act  rapidly 
'n  croup,  sulphate  of  zinc  or  sulphate  of  copper 
may  be  employed,  and  in  cases  of  either  croup  or 
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bronchitis  where  there  is  great  depression  of  the 
circulation  carbonate  of  ammonia  may  be  used 
with  advantage,  as  it  not  only  causes  vomiting, 
but  at  the  same  time  stimulates  circulation. 

T.  Lauder  Brunton. 

EMMENAGOGUES  (€>/njj/a,  the  menses, 
and  &ycD,  I  move  or  expel). 

Definition.  —  Emmenagogues  are  remedial 
agents  which  stimulate  or  restore  the  normal 
menstrual  function  of  the  uterus,  or  cause  ex- 
pulsion of  its  contents. 

Enumeration. — Emmenagogues  may  be  either 
indirect,  as  Iron,  Strychnia,  and  other  tonics, 
Warm  Hip-baths,  Leeches,  Mustard  Stupes, 
Aloetic  purgatives,  &c. ;  or  direct,  as  Rue,  Borax, 
Savin,  Myrrh,  Cantharides.  Guaiacum,  Apiol, 
Quinine,  Digitalis,  and  Ergot — most  of  which, 
when  given  in  larger  doses,  produce  abortion,  and 
are  called  Ecbolics.  The  most  efficient  means, 
however,  of  obtaining  this  last-named  action 
are  those  of  a  mechanical  nature,  so  well  known 
to  obstetricians,  and  directed  either  to  the  actual 
rupture  of  the  membranes,  or  to  their  separation 
from  the  cervix. 

Action. — The  indirect  emmenagogues  act  by 
improving  the  quality  of  the  blood,  giving  tone 
to  the  nervous  system,  or  irritating  adjacent 
parts  or  organs,  from  which  a  stimulating 
influence  is  conveyed  by  reflex  action  to  the 
womb. 

The  direct  drugs  in  moderate  doses  gently 
stimulate  the  uterus,  promoting  the  menstrual 
flow,  or  even  checking  it  when  in  excess;  but 
when  further  pushed  they  cause  powerful  con- 
traction of  the  unstriped  muscular  fibre,  of 
which  its  walls  are  mainly  composed.  Ergot, 
which  is  the  principal,  and  in  fact  almost  the 
only  really  useful  member  of  the  group,  is  be- 
lieved to  act  either  directly  on  the  muscular 
tissues  themselves,  or  through  the  intermediate 
intervention  of  some  central  or  peripheral  nervous 
influence. 

Uses. — Checked  or  retarded  menstruation  fre- 
quently results  from  anaemia  or  general  debility, 
and  the  indirect  emmenagogues  will  under  these 
circumstances  usually  effect  a  cure.  If,  however, 
the  case  prove  more  obstinate,  a  little  ergot 
added  to  the  iron  will  often  restore  the  sus- 
pended function.  If  even  this  do  no  good, 
some  mechanical  impediment  probably  exists, 
or  some  altered  physical  condition  of  the  womb 
which  mere  drugs  cannot  rectify.  Ergot  is  fre- 
quently employed  in  cases  of  lingering  labour  from 
simple  inertia  of  the  uterus,  but  its  use  must  be 
strictly  confined  to  those  cases  in  which  there  is 
no  marked  disproportion  between  the  maternal 
passages  and  the  head  of  the  child.  Advantage 
is  also  taken  of  its  contractile  powers  in  the 
treatment  of  uterine  haemorrhages,  or  for  the 
destruction  of  the  smaller  varieties  of  polypi, 
which  are  so  frequently  contained  within  the 
womb,  by  cutting  off  thoir  blood-supply. 
Finally,  it  may  be  necessary,  under  certain  con- 
ditions, to  induce  abortion  or  premature  labour, 
as  when  constant  sickness,  or  albuminuria,  or 
compression  of  adjoining  neighbouring  viscera 
seems  to  endanger  the  mother's  life,  or  when 
pelvic  distortion  renders  it  impossible  for  a 
living  child  to  be  born  at  full  term.  When  the 
f  f  2 
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medical  attendant  has  made  up  his  mind  that 
interference  is  necessary,  he  generally  has  re- 
course to  one  or  other  of  the  mechanical  methods 
which  are  fully  described  in  works  more  particu- 
larly devoted  to  obstetrics. 

Robert  Farquharson. 

EMOLLIENTS  {cmollio,  I  soften).— Defi- 
nition.— Substances  that  soften  and  relax  the 
parts  to  which  they  are  applied. 

Enumeration. — The  principal  emollient  ap- 
plications are : — Warm  water,  Steam,  Poultices 
made  of  substances  which  retain  heat  and  mois- 
ture, for  example,  linseed-meal,  bread,  bran,  flour, 
oatmeal,  and  figs;  Fatty  Substances,  as  linseed, 
olive,  almond,  and  neat's-foot  oil,  lard,  and  suet ; 
Spermaceti,  Wax  ;  Soap  Liniment  and  other  lini- 
ments ;  Glycerine  ;  and  Paraffines,  such  as  vase- 
line, unguentum  petrolei,  &c.  To  these  may  be 
added  such  substances  as  do  not  properly  relax 
the  tissues,  but  protect  the  surface  from  irritation, 
such  as  White  of  Egg,  Gelatine,  Isinglass,  Collo- 
dion, and  Cotton-wool. 

Action. — Emollients  relieve  the  tension  and 
pain  of  inflamed  parts  by  their  action  both  upon 
the  blood-vessels  and  upon  the  tissues  them- 
selves. They  cause  all  the  contractile  tissues  to 
relax  and  dilate,  and  thus,  lessening  pressure 
upon  the  nerves  of  the  part,  they  relieve  pain. 
They  soften  superficial  parts  by  supplying  them 
with  either  fat  or  moisture,  and  by  increasing 
the  supply  of  blood.  In  this  way  they  prevent, 
the  skin  from  cracking  after  exposure  to  cold. 
When  the  cuticle  is  lost  they  form  a  covering, 
under  which  the  skin  may  heal ;  and  they  pre- 
vent the  injurious  consequences  of  friction  from 
without. 

Uses. — Fatty  emollients  are  used  to  prevent 
the  skin  or  mucous  membranes  from  cracking;  to 
prevent  irritation  or  ulceration  between  parts 
constantly  in  contact,  as  on  the  limbs  of  children 
near  the  joints  ;  to  prevent  bed-sores  ;  to  aid  the 
healing  of  blisters ;  or  in  skin-diseases,  such  as 
eczema.  They  are  also  used,  especially  in  the  form 
of  linimentumcalcis,  as  applications  in  burns  and 
scalds,  for  which  purpose  such  substances  as 
cotton-wool  are  likewise  frequently  omployed. 
Mucilaginous  substances  are  useful  when  swal- 
lowed to  relieve  pain  and  irritation  in  the  throat, 
and  to  lessen  irritable  cough;  and  such  substances 
as  figs  are  employed  to  protect  the  intestines 
from  injury  by  hard  and  pointed  substances  which 
have  been  swallowed.  Warmth  and  moisture  are 
applied  in  the  form  of  poultices  to  the  surface  in 
pustules,  boils,  carbuncles,  and  deep-seated  in- 
flammation of  the  limbs,  and  in  inflammation  of 
the  internal  organs  {see  Poultices).  In  the  form 
of  vapour  they  are  useful  in  inflammation  of  the 
air-passages  (sec  Inhalations). 

T.  Lauder  Brunthn. 

EMPHYSEMA   of  Lungs.    See  Lungs, 
Emphysema  of. 

EMPHYSEMA,  SUBCUTANEOUS  (ll>, 
in,  and  <f>f/<ra,  wind). — Synon.  :  Fr.  cmphyscmc ; 
Ger.  Windgeschwulsi. — Subcutaneous  emphysoma 
is  the  distension  of  the  spaces  of  the  areolar  tissuo 
with  air  or  any  other  gas.  There  is  thus  produced 
a  swelling,  in  slight  cases  affecting  a  very  limited 
area,  in  extreme  casee  extending  to  the  subcuta- 
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neous  tissue  of  the  whole  body.  Unless  the  tcnsioi 
is  great  the  swelling  is  slightly  lobulated ;  it  i 
elastic,  and  although  the  finger  sinks  readily  int 
it,  no  lasting  impression  is  left.  When  the  are 
affected  is  small,  the  gas  can  be  driven  in  an 
direction  by  the  pressure  of  the  hand.  On  pa] 
pation  a  peculiar  fine  crepitation  is  felt,  which  i 
absolutely  diagnostic.  On  percussion  there  i 
superficial  resonance,  the  noie  resembling  tha 
obtainable  from  a  bladder  loosely  filled  with  ail 
Unless  the  gas  causing  the  emphysema  is  the  pro 
duct  of  decomposition  of  gangrenous  tissues,  a 
in  spreading  gangrene,  there  is  no  redness  of  th 
skin.  The  swelling  usually  forms  rapidly  am 
may  extend  in  a  few  minutes  over  the  greate 
part  of  the  body.  In  such  cases  it  is  most  mark'-! 
where  the  subcutaneous  tissue  is  lax.  In  th 
face  the  features  are  obliterated,  and  the  eve 
closed  by  the  swelling  of  the  lids.  The  scrot'un 
and  penis  become  enormously  distended. 

JEtiologt  and  Pathology. — Wound  of  th, 
lung  from  a  broken  rib  or  from  a  stab  is  th 
most  common  cause  of  subcutaneous  emphysema 
If  from  a  stab,  it  can  only  occur  when  the  opening 
in  the  pleura  and  that  in  the  skin  no  longer  cor 
respond  with  each  other,  in  consequence  of  ai 
alteration  in  the  position  of  the  patient,  or  whei 
the  wound  has  been  artificially  closed.  When  fron 
wound  of  the  lung,  it  may  occur  with  or  withoui 
pneumothorax.  Nothing  is  more  common  thai 
to  find  a  limited  emphysematous  swelling  rounc 
a  fractured  rib,  without  any  signs  of  air  in  th< 
pleural  cavity.  This  arises  either  from  adhesion! 
existing  between  the  parietal  and  visceral  layers 
or  from  the  escape  of  air  being  very  limited.  Ii 
severe  cases  with  pneumothorax  the  mechanisn 
of  the  production  of  emphysema  is  as  follows  : — A 
wound  in  the  lung  always  allows  air  to  pass  fron 
it  readily,  but  from  the  way  in  which  the  soft 
pulmonary  tissue  falls  together,  no  amount  oJ 
force  can  drive  air  through  the  wound  in  the 
opposite  direction.  It  thus  acts  somewhat  like 
the  valve  of  an  air-pump.  The  firsteffect  of  the 
escape  of  air  into  the  pleural  cavity  is  to  canse 
collapse  of  the  lung.  As  the  chest  expands  with 
each  inspiration  air  rushes  from  the  wound  in  the 
lung  into  the  pleural  cavity:  as  it  contracts  in 
expiration,  the  air,  being  unable  to  pass  back  by 
the  wound,  is  driven  through  the  opening  in  the 
parietal  pleura  into  the  subcutaneous  cellular 
tissue.  In  such  cases  there  is  gradually  increas- 
ing dyspnoea,  with  great  distension  of  the  sub- 
cutaneous cellular  tissue,  and  unless  relief  is 
given  the  patient  dies  asphyxiated. 

Emphysema  occasional^'  occurs  from  rupture 
of  some  of  the  air-vesicles  during  a  violent  ex- 
piratory effort.  Walshe  states  that  this  accident 
has  happened  from  '  the  efforts  in  parturition, 
defaecation, raising  weights,  coitus,  violent  cough- 
ing, paroxysms  of  rage,  excessive  laughter,  and 
hysterical  convulsions.'  The  air  usually  escapes 
first  into  the  cellular  tissue  between  the  lobules 
of  the  lung,  giving  rise  to  the  condition  known 
as  interlobular  emphysema.  It  then  finds  its 
way  into  the  mediastinum  and  from  thence  to 
the  root  of  the  neck.  Interlobular  emphysema 
gives  rise  to  intense  dyspnoea,  and  has  been 
known  to  cause  sudden  death.  Emphysema  has 
also  been  seen  as  a  consequence  of  ulceration  of 
tho  trachea,  and  in  a  few  very  rare  cases  as  the 
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I  result  of  ulceration  proceeding  from  a  cavity  in 
f  the  lun<*  through  the  adherent  pleura  and  inter- 
E  costal  muscles  to  the  subcutaneous  cellular 
I  tissue. 

Localised  emphysema  of  the  face  is  a  symptom 
[  jf  fractures  implicating  the  antrum. 

Emphysema  of  the  flanks  is  an  occasional  symp- 
k  com  of  rupture  of  the  third  part  of  the  duodenum, 
j  behind  the  peritoneum,  and  of  perforation  of  the 
;jecum  at  its  posterior  part. 

Emphysema  of  the  perineum  and  scrotum  may 
arise  from  a  wound  of  the  bowel  in  the  adminis- 
tration of  an  enema. 

In  non-penetrating  wounds  of  the  thorax  and 
abdomen,  a  small  quantity  of  air  may  find  its  way 
into  the  areolar  tissue  in  the  immediate  neigh- 
bourhood, in  consequence  of  the  movements  of 
respiration.  In  compound  fractures  emphysema 
is  often  found  extending  some  distance  above  and 
below  the  wound,  if  the  patient  has  been  carried 
some  distance  and  the  injured  limb  much  shaken. 

Emphysema  from  the  gases  produced  by  de- 
composition is  only  seen  in  cases  of  rapidly  spread- 
ing moist  gangrene. 

Peogeess  and  Terminations. — The  effects  of 
emphysema  differ  with  the  source  of  the  gas. 
When  the  air  comes  from  a  superficial  wound  of 
the  lung,  it  has  no  tendency  to  cause  decomposi- 
tion of  the  effused  blood  with  which  it  may  come 
into  contact.  Thus,  in  surgical  cases,  no  evil 
consequences  result  from  emphysema  around  a 
simple  fracture  of  a  rib.  This  is  explained  by  the 
fact  that  the  gas  in  the  air-vesicles  is  absolutely 
free  from  solid  particles  of  any  kind ;  as  shown 
by  Tyndall's  experiment,  in  which  the  residual 
air,  in  forced  expiration,  makes  a  gap  in  the 
beam  of  an  electric  light  when  breathed  across 
it.  On  the  other  hand,  air  admitted  from  with- 
out, as  in  a  compound  fracture,  tends  to  favour 
the  decomposition  of  the  effused  blood,  and  ren- 
ders treatment  by  occlusion  or  by  antiseptic 
dressing  difficult  and  uncertain.  In  ordinary 
cases  the  effused  air  is  rapidly  absorbed  without 
causing  inconvenience  of  any  kind.  If  the  amount 
of  air  in  the  tissues  be  very  great,  and  the  case 
be  complicated  by  pneumothorax,  fatal  dyspncea 
may  occur,  unless  relieved  by  treatment. 

Treatment. — The  swelling  itself  requires 
usually  no  treatment,  the  gas  being  absorbed 
without  difficulty.  If  it  is  complicated  by 
pneumothorax,  or  if  the  dyspncea  be  such  as  to 
threaten  death,  the  wound,  if  one  exists,  must  be 
opened  up,  or,  if  there  is  none,  a  free  opening 
must  be  made  into  the  pleural  cavity.  If  the 
swelling  be  such  as  seriously  to  inconvenience 
'he  patient,a  few  punctures  may  be  made  with  a 
triangular  needle.  Emphysema  from  intestinal 
flatus  is  always  limited,  and  requires  no  treatment 
beyond  that  applicable  to  the  cause  of  the  escape 
of  6as-  Marcus  Beck. 

EMPIRICAL  (i",  by,  and  -rrhpa,  experience), 
■this  term  is  applied  to  treatment  founded  on 
experience,  as  opposed  to  rational,  founded  on 
scientific  reasoning.  See  Disease,  Troatment  of. 

EMPROSTHOTONOS  (tfiirpoaOfv,  for- 
wards, and  Ttivu,  I  stretch.)  —  A  bending  or 
Ira  wing  forwards  of  the  body,  due  to  tonic  con- 
traction of  the  muscles,  observed  in  some  cases 
of  tetanic  convulsions.    See  Tetanus. 
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EMPYEMA  (iv,  in,  and  irvuv,  pus).— 
Strictly  speaking  this  term  signifies  a  collection 
of  pus  within  the  cavity  of  the  pleura,  but  it  is 
often  conventionally  used  to  denote  any  inflamma- 
tory effusion  in  that  situation  which  has  assumed 
a  chronic  character.    See  Pleura,  Diseases  of. 

EMS,  in  Germany. —  Thermal  muriated 
alkaline  waters.    See  Mineral  Waters. 

ENCEPHALITIS  (tyiu<pa\os,  the  brain). 
Inflammation  of  the  brain  and  its  mem- 
branes ;  or,  more  properly,  inflammation  of  the 
brain-substance  itself.  See  Brain,  Inflamma- 
tion of. 

ENCEPHALOCELE  (iyi<e<pa\os,  the  brain, 
and  irfiXt],  a  tumour). — A  hernial  protrusion  of  a 
portion  of  the  brain-substance  through  an  open- 
ing in  the  skull,  which  may  be  either  congenital 
or  the  result  of  accident.  See  Brain,  Malforma- 
tions of. 

ENCEPHALOID  (iynecpaXos,  the  brain).— 
A  form  of  cancer,  so  named  on  account  of  its  ob 
vious  resemblance  to  brain-tissue.    See  Cancer. 

ENCHONDROMA  (eV,  in,  and  x^fyo*, 
cartilage). — A  new-growth  consisting  of  car- 
tilaginous tissue.  See  Tumours. 

ENCYSTED  (iv,  in,  and  Kvarts,  a  bladder). 
—Contained  within  a  cyst.  A  term  applied  to 
new-growths  or  collections  of  fluid  thus  enclosed. 

ENDARTERITIS  (eV5ov,  within,  and 
aprnpia,  an  artery). — Inflammation  of  the  inter- 
nal coat  of  an  artery.  The  disease  is  generally 
chronic  or  subacute,  rarely  acute.  Two  special 
forms  of  endarteritis  have  been  described, 
namely,  endarteritis  deformans,  or  atheromatous 
disease  (see  Arteries,  Diseases  of,  and  Athb- 
roma)  ;  and  syphilitic  endarteritis,  which  most 
frequently  affects  the  vessels  of  the  brain,  but 
the  specific  nature  of  which  has  lately  been 
questioned  (see  Syphilis,  and  Brain,  Vessels  of, 
Diseases  of). 

ENDEMIC  (iv,  in,  and  Srjfios,  a  people). — This 
term  is  applied  to  diseases  that  prevail  in  par- 
ticular localities  or  districts,  and  which  are  due 
to  special  etiological  conditions  existing  there. 
See  Disease,  Causes  of. 

ENDERMIC  (eV,  in,  and  Sepfia,  the  skin). 
A  term  generally  applied  to  the  method  of  in- 
troducing remedies  through  the  skin.  The  horny 
layers  of  the  cuticle  interpose  so  effective  a  barrier 
between  most  remedial  agents  and  the  absorptive 
surface  of  the  true  skin,  that  the  endermic  plan 
ot  treatment  when  introduced  was  looked  upon  as 
a  therapeutic  gain.  The  ease  with  which  drugs 
could  thus  be  administered,  and  the  excellent 
results  obtained  in  neuralgia  and  other  nervous 
affections,  were  held  to  far  more  than  counter- 
balance the  pain  of  the  application,  the  resulting 
disfigurement,  and  the  occasional  troublesome 
ulceration  which  ensued.  And,  although  the 
hypodermic  syringe,  with  its  greater  rapidity 
and  efficiency,  has  rondered  the  endermic  method 
almost  obsolete,  there  are  still  circumstances 
which  might  induce  us  to  use  it.  For  instance,  a 
blistered  surface  might  be  ready  to  hand;  or  it 
might  bo  considered  advisable  to  combine  countw- 


43!H 


ENDERMIC. 


ENEMA. 


irritation  with  the  subsequent  local  use  of  morphia 
or  other  sedative  drugs ;  or  it  might  not  be  pos- 
sible to  procure  an  instrument  for  subcutaneous 
injection,  or  an  invincible  objection  might  be  made 
to  the  needle-prick,  which  is  sometimes  a  source 
of  apprehension  to  sensitive  natures,  and  we 
might  then  bo  glad  to  avail  ourselves  of  a  mode- 
rately efficient  substitute. 

Mode  of  Application.— We  detach  the  epi- 
dermis either  by  any  ordinary  blistering  appli- 
cation, or  by  the  button-cautery,  and  after  its 
careful  removal,  we  apply  our  selected  drug  to 
the  raw  surface,  in  the  form  either  of  powder 
or  of  an  ointment,  which  latter  plan  has  seemed 
to  the  writer  rather  more  efficient,  as  ensuring 
more  prolonged  contact,  the  application  being  also 
less  easily  washed  away  by  the  effusion  of  serum 
from  the  skin.  The  principal  remedies  used  in 
this  way  have  been  morphia,  which,  in  doses  of 
from  a  quarter  of  a  grain  to  two  grains,  is  un- 
doubtedly beneficial  in  cases  of  neuralgia,  sciatica, 
and  localized  rheumatism  ;  strychnia,  which  was 
formerly  much  employed  in  amaurosis,  lead  palsy, 
infantile  paralysis,  and  other  nervous  affections, 
in  doses  of  from  ^-grain  to  one  grain;  and 
quinine,  which  in  6-grain  doses  has  apparently 
cured  obstinate  cases  of  ague. 

ROBHRT  FaRQUHARSON. 

ENDOCARDITIS  (evSov,  within,  and  Kap- 
Sta,  the  heart). — Inflammation  of  the  lining 
membrane  of  the  heart.  See  Heart,  Inflam- 
mation of. 

ENDOG-ASTRITIS  (ei>8ov,  within,  and 
ya&riip,  the  stomach). — Inflammation  of  the 
mucous  membrane  of  the  stomach.  See  Stomach, 
Diseases  of. 

ENDOMETRITIS  (ZrSov,  within,  and 
u7]T7)p,  the  womb). — Inflammation  of  the  lining 
membrane  of  the  uterus.  See  Womb,  Diseases 
of. 

ENDOPERICARDITIS.  —  Inflammation 
of  the  endocardium  and  pericardium  together. 
See  Heart,  Inflammation  of ;  and  Pericardium, 
Diseases  of. 

ENEMA  (eVhj/ii,  I  inject). — Synon.  :  Lave- 
ment ;  Clyster ;  Fr.  Clysthe ;  Lavement ;  Ger. 
Kli/stier. 

Definition. — An  enema  is  a  liquid  injected  by 
means  of  a  suitable  instrument  into  the  rectum 
or  the  colon. 

Instruments. — Various  instruments  are  used 
for  the  administration  of  enemata: — 1.  A  simple 
elastic  bottle  with  ivory  or  gum-elastic  pipe, 
which  has  superseded  the  old  bag  and  pipe.  2. 
An  india-rubber  bottle  with  flexible  tube  at 
either  end  and  double  action.  3.  An  ordinary 
piston  syringe,  worked  by  the  hand,  which  is 
either  simple,  or  provided  with  a  double  action, 
so  as  to  supply  a  continuous  stream.  The  sim- 
plex enema  made  by  Messrs.  Arnold  is  very  con- 
venient ;  the  piston  works  on  a  spring,  and  re- 
quires no  packing.  4.  A  French  instrument, 
known  as  the  irrigateur,  worked  by  a  spring. 
5.  The  hydraulic  enema,  which  consists  of  a 
piece  of  india-rubber  tubing  about  six  feet  long, 
furnished  with  an  ordinary  ivory  rectum-pipe  at 
tho  one  end,  and  a  metal  cone,  or  a  screw  nozzle, 


at  the  other.  The  tube,  being  filled  with  the 
injection,  has  one  end  placed  in  the  containing 
reservoir,  or  is  connected  by  the  screw ;  whuV 
the  pipe  at  the  other  end  is  introduced  into  tho 
bowel.  The  vessel  supplying  the  injection  being 
placed  on  an  elevation,  the  liquid  gravitauu  into 
the  bowel,  filling  the  large  intestine.  When  it 
is  desirable  to  inject  a  large  quantity  the  patient 
should  lie  first  on  the  left  side,  then  on  the  back, 
and  lastly  on  the  right  side,  to  promote  the  filling 
of  the  whole  intestine.  In  all  cases  care  should 
be  takon  to  prevent  the  injection  of  air  into  tho 
bowel,  and  also  to  ascertain  that  the  nozzle  of 
the  injecting  pipe  is  free  in  the  rectum,  not 
thrust  against  the  sacrum,  or  into  a  hard  faecal 
mass. 

Varieties  and  Uses. — The  chief  varieties  and 
uses  of  enemata  are  as  follows  : — 

1.  Anthelmintic  Enemata. — To  cure  thread- 
worms injections  of  salt  and  water,  or  lime-water, 
or  from  two  to  four  drachms  of  spirits  of  turpen- 
tine diffused  by  yolk  of  egg  in  four  ounces  of 
water  are  serviceable.  The  enema  of  aloes  or  of 
assafcetida  may  also  be  employed  in  the  small 
quantity  just  named. 

2.  Antispasmodic  Enemata.  —  Puerperal 
convulsions  have  been  relieved  by  the  in- 
jection of  half  a  drachm  or  more  of  chloral 
hydrate.  Injections  of  assafcetida  or  of  rue- 
are  also  given.  Injections  of  warm  water 
with  5ij  or  3iij  of  sulphuric  ether  have  some- 
times relieved  spasmodic  invagination  of  th» 
bowels.  When  the  intestine  is  tympanitic  and 
distended,  the  enema  terebinthinae  acts  well  as  a 
stimulant  and  carminative. 

3.  Astringent  Enemata. — These  are  used 
either  to  check  diarrhoea,  to  arrest  haemorrhage, 
or  to  cure  ulceration  and  mucous  discharges. 
For  the  first  of  these  purposes  the  enema  opii  is 
valuable.  In  cases  of  haemorrhage  from  the- 
bowels,  as  well  as  from  the  womb,  injections  of 
ice-cold  water  are  frequently  used.  Ulceration 
with  mucous  discharge  is  often  successfully 
treated  by  enemata  of  nitrate  of  silver  (five 
grains  to  one  pint  of  distilled  water),  of  sulphate 
of  zinc  or  alum  (one  or  two  grains  to  the  ounce 
of  water),  or  of  sulphate  of  copper  (one  grain  to- 
the  ounce  of  water). 

4.  Emollient  Enemata. — Demulcents,  such 
as  decoctions  of  starch,  linseed,  or  barley,  or 
pure  linseed  oil,  are  at  times  used  with  the  object 
of  imparting  nourishment  to  the  system,  and  of 
soothing  an  irritable  mucous  membrane. 

In  dysentery,  from  four  to  six  pints  of  warm 
water,  or  of  milk  and  water,  have  been  injected 
as  an  internal  fomentation. 

5.  Nutrient  Enemata.  —  In  cases  of  ex- 
haustion enemata  of  beef-tea  and  eggs  beaten 
up  are  used ;  about  four  or  six  ounces  should  be 
given  at  once.  Should  the  rectum  become  irri- 
table, the  irritability  may  be  often  lessened  by 
adding  a  few  drops  of  laudanum  to  each  enema. 
Defibrinated  blood,  in  its  recent  or  dried  form, 
has  lately  been  recommended  as  a  material  for 
nutrient  enemata  (see  paper  by  Dr.  Sansom  on 
Supplementary  Alimentation,  Lancet,  1881,  vol.  i. 
p.  288 The  digestion  and  assimilation  of  nu- 
trient enemata  may  be  facilitated  by  the  addition 
of  preparations  of  pancreas  and  pepsine.  See 
Feptonised  Food,  page  1116. 
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Injections  of  brandy  and  water,  or  beef  tea 
and  brandy,  have  been  given  with  benefit  in 
prostration  from  uterine  haemorrhage. 

6.  Sedative  Enemata. — These  are  often  em- 
ployed in  painful  affections  of  the  rectum  and- 
bladder.  The  enema  opii,  containing  half  a 
drachm  to  a  drachm  of  tincture  of  opium,  is 
well  suited.  In  spasm  of  the  bowels  and  in 
hernia  the  enema  tabaci  may  be  resorted  to,  but 
it  may  produce  faintness  and  collapse.  An 
infusion  of  twelve  grains  of  dried  belladonna  leaf 
in  six  ounces  of  hot  water  is  also  used  with 
advantage. 

7.  Purgative  Enemata. — These  are  used  to 
overcome  constipation.  For  this  purpose — in  the 
case  of  an  adult — from  one  to  two  pints  of  fluid 
must  be  slowly  pumped  into  the  bowel.  If  the 
process  be  conducted  gradually,  stopping  oc- 
casionally and  making  pressure  on  the  anus  if 
the  injection  threaten  to  come  away,  as  much 
as  four  or  five  pints  can  be  got  into  the  bowel. 
The  injection  should  be  retained  as  long  as 
possible,  as  thus  a  complete  evacuation  is  in- 
sured. As  a  general  rule  about  a  pint  of  liquid 
is  enough  for  an  adult ;  for  an  infant  an  ounce  ; 
for  a  child  of  four  years,  four  to  six  ounces. 

Coviposition. — Soap  and  water,  gruel  with  olive 
oil,  castor  oil,  and  sometimes  oil  alone,  may  be 
used.  The  enema  magnesias  sulphatis  contains 
one  ounce  of  epsom  salts,  and  is  an  efficient 
purgative.  Enema  aloes  is  also  recognised.  In 
cases  of  intestinal  obstruction  the  introduction 
of  a  large  volume  of  soap  and  water — with  oil, 
perhaps,  added — by  means  of  the  gravitation- 
tube,  may  be  had  recourse  to  with  advantage. 
Obstruction  due  to  impacted  faeces  generally 
yields  to  this  method  of  treatment. 

The  frequent  use  of  very  large  injections  is 
undesirable,  lest  undue  distension  result.  The 
frequent  use  of  injections  washes  away  the  mucus 
designed  to  lubricate  the  bowel. 

John  C.  Thorowgood. 

ENGADINE,  UPPER,  in  Switzerland.— 
A  bracing  mountain  climate.  Elevation  of 
valley  5.000  to  6,000  feet.  Season,  June  to 
September.    See  Climate,  Treatment  of  Disease 

°y- 

ENGHLEN,  in  Prance.— Sulphur  waters. 
Sec  Mineral  Waters. 

ENGLISH  CHOLERA. — A  synonym  for 
simple  cholera  or  choleraic  diarrhoea.  See 
Choleraic  Diarrhcea. 

ENGORGEMENT.— Overloading  of  the 
vessels,  or  of  the  heart,  with  blood.  A  synonym 
for  congestion.    See  Cihcttlation,  Disorders  of. 

ENTERALGIA  (evrepov,  the  intestine, 
ind  Svyor,  pain). — Stnon.  :  Enterodynia  ;  Net&- 
ra/flia  mesenterka  vel  mexeraica  ;  Colic. 

The  terms  enteralgia  and  colic — generally  re- 
garded as  synonymous— include  all  forms  and 
decrees  of  paroxysmal  intestinal  pain  in  cases 
where  there  is  no  febrile  disturbance.  Enter- 
algia, implying  more  especially  the  neuralgic 
nature  of  the  sensori-motor  disturbance,  is  some- 
times preferred,  as  by  those  who  hold  that  colic 
proper — of  which  lead-colic  is  a  typical  example 
as  distinguished  from  symptomatic  colicky  pains — 
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is  a  visceral  neuralgia.  It  is  likewise  frequently 
applied  to  colic  occurring  in  neurotic,  asthenic, 
anaemic,  or  gouty  subjects,  even  when  there  is 
a  local  exciting  cause,  such  as  flatus,  rotained 
faeces,  &c. ;  and  to  conditions  in  which  pain 
predominates  over  spasm.  The  clinical  features 
of  enteralgia  are,  however,  indistinguishable  from 
those  of  colic;  a  similar  local  disturbance,  ac- 
cording to  its  intensity,  is  reflected  by  the  nerves 
to  the  heart  and  the  peripheral  arteries — the 
action  of  the  former  becoming  slow  and  feeble, 
and  the  latter  contracting,  hence  arising  the 
small,  infrequent,  tense  pulse,  the  cool  pale  skiu, 
and  the  other  signs  of  collapse  which  mark  the 
distant  effects  of  colic ;  and,  as  in  this  disorder, 
the  termination  of  the  attack  may  be  sudden, 
perhaps  following  the  expulsion  of  flatus  or 
faeces — a  free  perspiration,  a  copious  flow  of  pale 
urine,  the  menstrual  or  lochial  or  other  discharge, 
or  a  fit  of  the  gout. 

Treatment.  —  The  main  indications  in  the 
treatment  of  enteralgia  are  to  endeavour  to  re- 
move any  cause  of  the  pain  ;  and  to  administer 
opium  or  other  anodynes  for  the  relief  of  the 
suffering.    See  Colic,  Intestinal. 

George  Oliver. 

ENTERIC  FEVER.  —  A  synonym  for 
typhoid  fever.    See  Typhoid  Fever. 

ENTERITIS  (evrtpov,  a  bowel).— Inflam- 
mation of  the  intestines.  See  Intestines,  dis- 
eases of. 

ENTEROCELE  (ivrepov,  a  bowei,  and 
kt)\t),  a  tumour). — A  hernia  containing  a  por- 
tion of  bowel.    See  Hernia. 

ENTOPHYTE  (ivrbs,  within,  and  (pvrbv,  a 
plant). — A  plant  parasitic  in  any  part  of  the  body. 
Entophytic  Diseases  are  diseases  that  are  sup- 
posed to  depend  upon  the  growth  of  such  plants, 
as,  for  example,  fungus-foot.  See  Fdngus  Foot  of 
India. 

ENTOZOA  (ivrbs,  within,  and  (uov,  an 
animal). — This  term  not  only  embraces  all  the 
animal  parasites  coming  under  the  category  of 
'worms,'  or  'intestinal  worms,'  but  also  a  great 
variety  of  creatures  which  take  up  their  resi- 
dence in  the  soft  and  hard  tissues  as  well  as  in 
the  cavity  of  the  digestive  organs  of  their  human 
and  animal  bearers.  Under  the  article  Para- 
sites is  given  a  definition  which  will  probably 
be  found  more  comprehensive  than  any  hitherto 
offered.  In  this  place,  with  the  double  view  of 
facilitating  reference  and  supplying  an  epitome 
of  the  whole  subject,  a  complete  alphabetical 
list  of  the  separate  headings  under  which  the  en- 
tozoa  are  discussed  in  the  body  of  this  work  is 
appended.  The  articles  stand  as  follows:  — 
Acephalocysts ;  Ascarides;  Bilharzia;  Bladder- 
worms  ;  Bothriocephalus ;  Chigoe  (Sandworm) ; 
Cysticercus;  Demodex:  Distoma;  Dracunca- 
lus;  Echinocoocus ;  Echinorhynchus;  Fasciola; 
Filaria ;  Filaria  Sanguinis-Hominis  ;  Fluke  ; 
Guinea-wcrm;  Haematozoa (Blood-worms);  Hel- 
minths; Hydatids;  Intestinal  worms;  Lum- 
bricus  ;  Measle  ;  OEstrus  (Bots,  Maggots,  Insect 
Parasites,  Gadfly);  Oxyuris;  Parasites;  Pen 
tastoma  ;  Pound-worms;  Sclerostoma  ( Auehylos- 
touiiiiu,  Dochmius);  Seat-worm;  Taenia;  Tape- 
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worm;  Thread-worm;  Trichina;  Trichinosis; 
Trichocephalus ;  Vermes;  Whip-worm. 

The  Ectozoa  are  noticed  under  the  article 

El'IZOA.  T.  S.  CoBBOLD. 

ENTOZOON     FOLLICULORtTM.  —  A 

synonym  of  the  animalcule  of  the  follicles  of 
the  skin,  otherwise  named  aumis  (Simon),  demo- 
dex  (Owen),  and  stoatozoon  folliculorum  (Eras- 
mus Wilson).    See  Acauus  and  Djjmodbx. 

ENTROPION  {if,  in,  and  rpiirta,  I  turn).— 
A  morbid  condition  in  which  the  eyelid  is  in- 
verted, so  that  its  free  margin  is  directed 
towards  the  oye.  See  Eye  and  its  Appendages, 
Diseases  of. 

ENURESIS  (<?",  in,  and  ovpeu,  I  pass  the 
urino)  — Involuntary  discharge  or  incontinence 
of  urine.    See  Micturition,  Disorders  of. 

EPHELIS  (eirl,  due  to,  and^Atos,  the  sun). — 
Synon.  :  Sunburn  ;  Fr.  Ephelide;  Ger.  Sonncn- 
flecke?i.—Th\s  word  is  applied  to  pigmentary  dis 
coloration  of  the  skin,  of  a  brown,  grey,  or  black 
eolour,  resulting  from  the  stimulus  of  light  and 
heat,  as  of  the  sun's  rays,  or  scorching  by  fire. 
Two  principal  varieties  of  the  affection  have  beeD 
noted,  namely,  Ephelis  Solaris,  and  Ephelis  ig- 
nualis.    See  Pigmentary  Skin-Diseases. 

Erasmus  Wilson. 

EPHEMERAL  EEVER  (e>\  upon,  and 
riixipa,  a  day). — A  mild  form  of  milk-fever,  so 
called  on  account  of  the  rapidity  with  which  it 
subsides,  lasting  not  more  than  a  day.  See  Milk- 
Fever. 

EPHIDROSIS  {hei,  upon,  and  t8p6u,  I 
sweat). — A  term  signifying  a  state  of  sweating, 
and  synonymous  with  Idrosis.  See  Perspiration, 
Disorders  of. 

EPIDEMIC  (epidemicus,  affecting  the  people  ; 
from  hrl,  upon,  and  Srj/xos,  a  people). — The  word 
epidemic  is  used  in  two  senses  by  medical  writers 
and  by  medical  men,  namely,  (1)  in  a  general 
sense,  and  (2)  in  a  technical  sense. 

As  a  general  term  the  word  signifies  '  com- 
mon to,  or  affecting,  a  whole  people,  or  a  great 
number  in  a  community ;  prevalent ;  general.' 
(Webster's  Dictionary!)  It  is  in  this  sense  that 
the  word  is  used  when  it  is  applied  to  mental, 
mcral,  and  social  phenomena,  as,  for  example, 
when  we  speak  or  write  of  '  epidemic  suicide,' 
•  epidemic  folly.'  This  employment  of  the  word 
is  consistent  with  received  literary  practice. 
Thus  we  read,  '  There  was  a  time  when  wit  was 
epidemic'  (Athenmum.)  Again,  M.  Littre,  writing 
to  the  Temps: — 'It  argues  great  confidence  in 
oneself  and  one's  own  enlightenment  to  treat 
with  haughty  disdain,  and  without  reserving  any 
compromise,  the  opinion  of  so  many  citizens,  and 
to  regard  it  as  a  case  of  epidemic  aberration.' 

As  a  technical  term  having  reference  to  disease, 
the  word  epidemic  has  several  different  mean- 
ings attached  to  it.  All  these  meanings  include 
the  notion  of  general  prevalence  among  a  com- 
munity or  a  people,  but  some  of  them  would  go 
on,  beyond  what  etymology  justifies,  to  attach  a 
peculiar  hypothetical  or  theoretical  conception 
to  the  term.  Thus  (a)  Mayne  restricts  the  term 
to  diseases  which  are  contagious,  making  con- 
tagion tho  essence  of  epidcmicity,  as  he  would 
phrase  it ;  (b)  Dunglison  implies  by  the  term  H 


particular  constitution  of  the  air  ('  constiUit  m 
aeris,  or  eoiiditiou  of  tho  atmosphere ')  ;  (c)  other 
authoritative  writers  use  the  term  as  signifying 
a  widespread  cause,  telluric,  atmospheric,  cosmic, 
as  the  case  may  be,  acting  at  the  same  moment 
of  time  on  many  individuals,  or  as  something 
occult,  regarding  which  speculation  is  vain,  and 
which  they  designate  epidemic  constitution  or 
epidemic  influence. 

The  foregoing  technical  significations  attached 
to  the  word  epidemic  are  not  less  misleading 
than  insufficient.  Mayne's  definition  imposes  an 
arbitrary  limitation  upon  the  meaning  of  the 
word,  while  it  involves  but  a  partial  notion  of  the 
phenomena  of  epidemic  prevalence  of  contagious 
diseases.  Dunglison's  definition  does  not  rest 
upon  a  scientific  foundation,  and  its  phraseology, 
derived  from  a  period  when  medicine  was  still 
hampered  with  semi-mystical  speculations,  can- 
not well  be  dispossessed  of  the  vague  traditional 
meanings  which  adhere  to  the  word  'constitu- 
tion.' Other  technical  definitions  (if  that  can 
be  called  a  definition  which  makes  obscure  what 
should  be  rendered  clear)  rest  on  mere  assump- 
tions or  relegate  the  term  to  the  incompre- 
hensible and  insoluble.  Of  these  List-named 
definitions  Leon  Colin  has  recently  said  : — 
'  They  signify  implicitly  a  common  cause,  ap- 
parently indecomposable,  to  which  individuals 
are  not  exposed  successively  bnt  simultaneously 
....  a  something  isolated,  impersonal,  inac- 
cessible to  reason,  detached  from  the  disease 
itself,  the  epidemic  genius  [constitution,  in- 
fluence] ....  a  creative  force  of  the  different 
epidemic  affections,  compelling,  directing,  ex- 
tinguishing them.' 

The  promiscuous  use  of  the  word  epidemic  in 
medical  literature  and  medical  talk,  and  the 
different  irreconcileable  significations  attached  to 
it  as  a  technical  term,  have  been,  and  still  con- 
tinue to  be,  sources  of  almost  hopeless  confusion 
in  treating  of  diseases  in  respect  to  which  the 
phenomenon  of  (etymologicaLly)  epidemic  pre- 
valence is  observed.  It  is  not  difficult  to  appre- 
hend how  this  has  come  about.  The  diseases  in 
question  (the  morbi  popular es  of  some  writers) 
include  among  their  number  plague,  the  erup- 
tive and  continued  fevers,  influenza,  malignant 
cholera,  &c.  '  They  have  the  peculiar  character 
of  attacking  at  intervals  great  numbers  of  people 
within  a  short  period  of  time ;  they  distinguish 
one  countr}7  from  another,  one  year  from  another ; 
they  have  proved  epochs  in  chronology ;  and, 
as  Niebuhr  has  shown,  have  influenced  not  only 
the  fate  of  cities,  such  as  Athens  and  Florence, 
but  of  empires;  they  decimate  armies,  disable 
fleets ;  they  take  the  lives  of  criminals  that 
justice  has  not  condemned  ;  they  redouble  the 
dangers  of  crowded  hospitals ;  they  infest  the 
habitations  of  the  poor,  and  strike  the  artizan 
in  his  strength  down  from  comfort  into  helpless 
poverty ;  they  carry  away  the  infant  from  the 
mother's  breast,  and  the  old  man  at  the  end  of 
life ;  but  their  direst  eruptions  are  excessively 
fatal  to  men  in  the  prime  and  vigour  of  ago.' 
(Wm.  Farr.)  Exercising  at  all  times  in  their 
greater  and  more  fatal  prevalence  the  pro- 
foundest  influence  over  the  mind,  as  well  of 
the  people  generally  as  of  tho  medical  pro- 
fession, these  diseases,  partly  from  the  terror 
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they  inspire,  partly  from  the  extreme  com- 
plexity of  the  phenomena  they  display,  have 
formed  a  never-ceasing  subject  of  the  wildest 
speculation.  No  part  of  medicino  has  retained 
so  much  of  the  semi-mystical  teachings  of  the 
older  physicians  as  that  which  relates  to  epi- 
demics, and  general  history  has  contributed 
with  medical  history  to  propagate  in  regard 
to  epidemics  that  habit  of  thought  which  refers 
the  unknown  to  the  occult — using  the  latter 
term  in  the  sense  in  which  it  is  applied  with 
regard  to  the  imaginary  sciences  of  the  Middle 
Ages.  Much  of  the  speculation  as  to  epidemics 
which  passes  current  for  science  at  the  present 
day  is  in  reality  an  unsuspected  continuation 
of  the  mystical  teachings  of  earlier  medicine  : 
magnetism,  or  electricity,  for  example,  taking 
the  place  of  Saturn  or  Mercury  in  the  scheme 
of  causation.  The  terminology  is  modernised, 
but  the  underlying  conception  remains  the 
same.  Again,  the  so-called  'precursors'  of  epi- 
demics which  still  find  a  place  in  treatises  on 
medicine  are  the  relics  of  the  doctrine  of  por- 
tents of  the  Middle  Ages.  They  rest  on  the 
assumption  of  an  epidemic  being  determined  by 
some  common  extra-mundane  or  intra-mundane 
cause,  of  which  it  is  but  one  of  several  effects. 
The  celestial  '  portents,'  such  as  comets  and 
meteors,  and  the  more  manifest  telluric  '  por- 
tents '  such  as  earthquakes  and  volcanic  erup- 
tions, have  been  discarded ;  but  the  '  portents  ' 
derived  from  exceptional  developments  of  insect 
life,  from  murrain,  from  unusual  prevalence  of 
certain  diseases,  and  from  remarkable  perturba- 
tions of  the  weather,  are  retained  under  the 
denomination  of  '  precursors.'  For  example,  the 
earlier  epidemics  of  malignant  cholera  which 
visited  Europe  were  believed  to  have  been 
heralded  by  an  unusual  prevalence  of  '  fevers ' 
and  of  diarrhceal  affections.  The  epidemic  of 
1865-66  gave  an  excellent  opportunity  of  study- 
ing the  facts  bearing  on  this  question.  Europe 
was  taken  by  surprise  when  cholera  appeared  in 
1865,  on  the  south  coast  of  the  Mediterranean, 
at  Alexandria,  and  began  thence  to  extend  ra- 
pidly to  the  southern  and  eastern  shores  of  that 
sea.  It  was  not,  indeed,  until  the  disease  had 
effected  a  lodgment  in  several  parts  of  the  Con- 
tinent that  the  attention  of  governments  and  the 
public  with  regard  to  it  was  fully  aroused.  No 
change  of  the  public  health  in  the  several  places 
visited  by  the  epidemic  had  occurred  of  such  a 
nature  as  to  give  rise  to  any,  even  the  least  sus- 
picion, of  impending  pestilence.  Moreover,  not- 
withstanding the  prevalence  of  steppe  murrain 
and  of  cerebro-spinal  fever  in  Northern  Europe 
at  the  beginning  of  1865,  there  was  nothing  to 
suggest  (indeed  it  was  not  suggested)  that  these 
phenomena  were  '  precursors '  of  the  coming 
epidemic  of  cholera,  or  of  the  extension  of 
yellow  fever  to  the  shores  of  England  the  same 
year.  In  fact,  the  difforent  occurrences  were 
parts  of  contemporaneous  rather  than  successive 
phenomena.  The  condition  of  the  public  health 
preceding  the  appearance  of  cholera  in  England, 
and  especially  in  respect  to  diarrhceal  antece- 
dents, was  made  the  subject  of  careful  study 
by  tho  late  Professor  Parkes  and  others.  Those 
observers  failed  to  obtain  any  inkling  of  a 
change  in  the  publie  health  which  could  be  re- 


garded as  presaging  postilence— of  the  exist  ence, 
in  short,  of  any  so-called  'epidemic  constitution.' 
It  is  true  that  John  Sutherland  had  described 
an  increase  of  '  fevers '  and  diarrhceal  disease. in 
Malta,  as  preceding  the  appearance  of  cholera 
there,  in  June  1865,  observing  that: — 'These 
facts  are  sufficient  to  show  that  long  before 
cholera  began  to  come  towards  the  north-west, 
there  were  indications  of  a  changed  condition  of 
the  public  health  in  Malta  ; '  and  after  giving  an 
account  of  two  groups  of  choleraic  cases  which 
occurred  in  May,  he  adds,  '  It  appears  to  me 
scarcely  possible  to  escape  from  the  conclusion 
that  long  before  cholera  appeared  in  Malta,  pos- 
sibly before  the  first  outbreak  in  Arabia,  the 
earliest  wave  of  the  coming  epidemic  had  passed 
over  those  islands.'  But  while,  according  to  Dr. 
Sutherland,  the  coming  epidemic  was  thus  clearly 
foreshadowed  in  Malta,  no  change  in  the  public 
health  presaged  its  appearance  in  Gibraltar  in 
July.  The  absence  of  all  foreshadowing  of  the 
epidemic  at  Gibraltar  can  hardly  be  reconciled 
with  the  suggested  presence  of  such  foreshadow- 
ing at  Malta.  The  facts  which  have  been  in- 
terpreted as  presaging  the  appearance  of  cholera 
in  the  latter  island  are,  indeed,  to  be  regarded 
as  coincidental  rather  than  related.  It  is  true, 
also,  that  MM.  Didiot  and  Gues  have  en- 
deavoured to  show  that  prior  to  the  appearance 
of  cholera  at  Alexandria  in  1865,  choleraic  dis- 
ease existed  in  Marseilles,  and  that  the  outbreak 
of  the  epidemic  in  the  latter  town  was  preceded 
by  '  une  constitution  medicale  cholerique.'  The 
evidence  they  advance  in  support  of  their  con- 
clusions simply  shows  that  deaths  from  infantile 
cholera,  which,  as  they  properly  remark,  is  '  a  la 
verite,  frequente  a  Marseille,'  and  from  so- 
called  '  sporadic '  cholera,  are  apt  to  occur  in 
Marseilles  during  the  months  of  May  and  June, 
as  perhaps  in  every  city  and  town  of  southern 
and  central  Europe, 

Another  illustration  to  the  same  effect  as  the 
above,  in  regard  to  the  'precursors'  of  epi- 
demics, is  furnished  by  the  history  of  the 
small-pox  epidemic  of  1869-73,  the  greatest 
epidemic  of  this  disease  in  recent  times — a  true 
pandemic  (navS-qnos,  from  irav,  all,  and  Srjixos,  the 
people)  extension  of  the  malady.  The  acutest 
observers  were  taken  by  surprise  with  the  ma- 
lignity and  diffusibility  of  the  disease  during 
the  epidemic — phenomena  wholly  unforeseen. 
Here,  again,  the  study  of  the  diseases  preceding 
or  accompanying  the  epidemic  yields  no  facts  of 
variation  in  their  prevalence,  from  which  the 
approach  of  a  great  epidemic  might  have  been 
inferred,  nor  give  any  hint  that  they  were  depen- 
dent with  it  on  some  common  cause. 

There  were  concurrent  phenomena  of  disease 
during  both  epidemics,  but  they  were  concur- 
rences of  certain  diseases  existing  at  the  same 
time  among  the  population  affected  by  the  great 
epidemic,  and  some  of  them  probably  having 
certain  secondary  elements  of  causation  in  com- 
mon. This  is  a  different  question  to  that  of  an 
assumed  '  epidemic  influence '  or  '  epidomic  con- 
stitution.' Tho  subject  of  the  concurrence  of 
epidemics  is  a  new  field  of  investigation,  which 
has  lately  been  opened  by  an  arithmetical  study 
of  George  Buchanan's,  relating  to  epidomics 
in  numerous  extra-metropolitan  registration  sub- 
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districts  in  England.  This  study  was  directed 
to  ascertain — as  necessarily  introductory  to  a 
statistical  investigation  regarding  community  of 
causation  or  mutual  antagonism  of  various  epi- 
demics—the arithmetical  probability  of  their 
concurring  as  a  mere  matter  of  chance.  The 
data  used  -were  taken  from  a  particular  quarterly 
return  of  the  Registrar- General,  and  they  ex- 
tended to  946  occurrences  of  epidemics  (small- 
pox, measles,  scarlet-fever,  diphtheria,  whoop- 
ing-cough, fevers,  and  diarrhoea  and  simple 
cholera)  in  1,490  districts.  The  result  showed 
a  good  deal  of  general  correspondence  between 
the  calculated  number  of  concurrences  and  the 
actually  observed  number,  but  with  departures, 
of  more  or  less  magnitude,  of  the  actual  from 
the  calculated  degree  of  concurrence,  which  de- 
serve to  be  followed  up  by  further  investigation. 
The  departures  were  6hown  in  an  excessive  fre- 
quency of  the  concurrence  of  measles  with  the 
other  epidemics,  of  diarrhoea  with  all  other  epi- 
demics except  small-pox,  and  of  scarlet-fever 
with  the  '  fever'  of  the  Registrar-General.  On 
the  other  hand,  it  is  of  interest  to  observe  that 
there  was  an  absence  of  any  notable  excess  of 
frequency  of  concurrence  between  scarlet-fever 
and  diphtheria,  or  between  scarlet-fever  and 
whooping-cough. 

In  view  of  the  extreme  looseness  with  which 
the  word  epidemic  is  used  in  medicine,  some- 
times simply  as  a  descriptive  term,  sometimes 
as  a  technical  or  quasi-technical  term  involving 
various  hypothetical  and  theoretical  conceptions 
inconsistent  with  each  other,  and  sometimes  as 
implying  an  occult  influence,  it  would  be  well  if 
it  could  be  discarded  from  medical  literature 
and  language.  Epidemic,  in  its  present  medical 
uses,  is  an  instance  of  words  which,  as  Bacon 
says,  when  writing  of  the  effects  exercised  by  a 
bad  and  inapt  formation  of  words  on  the  human 
mind, '  force  the  understanding,  throw  everything 
into  confusion,  and  lead  mankind  into  vain  and 
innumerahle  controversies'  (Nov.  Org.  App.  43). 
But  the  retention  of  the  word,  from  its  long  and 
familiar  usage,  is  practically  a  necessity  in 
medicine;  moreover,  it  would  be  difficult  if  not 
impossible  to  find  a  substitute  which,  if  the 
word  be  used  in  its  ordinary  signification,  would 
supply  its  place. 

It  is  suggested  here  that  the  technical  mean- 
ing of  the  word  epidemic  should  be  assimilated 
to  the  common  meaning ;  or,  more  accurately, 
that  the  technical  meanings  now  attached  to  the 
word  should  he  abandoned,  and  the  word  used 
in  medicine  in  the  same  sense  as  in  general 
literature  and  in  ordinary  converse;  that  is 
to  say,  as  a  merely  quantitative  term  appli- 
cable to  particular  phenomena,  whether  patho- 
logical, mental,  or  social,  in  so  far  as  they  are 
'  common  to  a  whole  people,  or  to  a  great  number 
in  a  community  ; '  or  in  a  word  are  '  prevalent ' 
or  'general.'  In  this  way  not  only  would  the  con- 
fusion arising  from  the  present  medical  uses  of 
the  word  he  got  rid  of,  but  the  scientific  study 
of  epidemic  phenomena  would  be  facilitated  in 
the  only  direction  which  gives  promise  of  suc- 
cessful issue.  As  Leon  Colin  has  aptly  written  : 
— '  It  is  the  disease  which  constitutes  the  epi- 
demic, not  the  epidemic  the  disease.  The  evil 
always  remains  the  same,  the  number  of  affected 


alone  being  increased.'  The  medical  study  of 
epidemics  is  essentially  a  study  of  the  indivi- 
dual diseases  which  are  apt  to  become  epidemic 
aud  not,  as  has  been  too  commonly  the  case- 
hitherto,  of  some  figment  of  the  imagination 
(epidemic  constitution,  or  influence,  or  gmius), 
apart  from  the  diseases.  It  is  only  in  propor- 
tion as  researches  have  been  directed  to  particu- 
lar diseases  liable  to  become  epidemic,  and  to 
the  conditions  under  which  they  prevailed  epide- 
mically, that  recent  advances  in  our  knowledge- 
of  epidemics  have  been  made.  In  this  country 
the  two  most  important  events  which  have  oc- 
curred in  this  connection  of  late  years  were  the 
discrimination  of  typhus  from  typlwid,  by  A.  P. 
Stewart  and  Wm.  Jenuer,  and  the  researches  on 
the  typhus  of  /tamed  cattle  (steppe-murrain,  cat- 
tle-plague), promoted  by  the  Royal  Commission 
of  1865-66,  on  Cattle-Plague.  The  discrimina- 
tion of  typhus  from  typhoid  proved  that  the  volu- 
minous speculations  which  to  that  time  were  cur- 
rent on  the  epidemiology  of  the  continued  fevers 
of  this  country,  then  regarded  as  but  one  disease 
presenting  several  varieties,  were  for  the  most 
part  meaningless  verbiage,  by  showing  that  the 
two  most  common  forms  of  fever  were  distinct 
diseases  clinically,  pathologically,  and  astiolo- 
gically.  This  discovery  proved  to  be  the  in- 
auguration of  a  true  method  of  investigation 
concerning  epidemics,  by  making  evident  that 
epidemic  phenomena  did  not  admit  of  accurate 
study,  except  in  so  far  as  it  was  based  upon  a 
just  discrimination  of  the  diseases  manifesting 
them,  and  upon  their  clinical  and  pathological 
histories.  The  same  lesson  was  taught,  not  less 
clearly,  although  in  another  fashion,  by  the  re- 
searches promoted  by  the  Royal  Commission  on 
Cattle  Plague,  with  which  the  names  of  Lionel 
Beale  and  Burdon  Sanderson  are  especially  con- 
nected. These  researches  demonstrated  the 
essentially  infectious  nature  of  the  malady,  and 
that  its  prevalence  was  dependent  upon  the  dis- 
semination of  the  infection,  directly  or  indi- 
rectly, from  animals  sick  of  the  disease  to  the 
healthy.  It  was  shown,  indeed,  in  the  patho- 
logical laboratory,  that  preconceived  doctrines  of 
some  occult  epidemic  influence  which  had  been 
submitted  to  the  Commission  as  determining  the 
prevalence  of  the  cattle-plague  had  no  existence 
in  fact  when  the  disease  was  subjected  to  ex- 
perimental study,  and  that  its  conditions  of  pre- 
valence were  fully  within  human  control.  These 
researches  proved  the  starting-point  of  those  im- 
portant investigations  on  the  intimate  pathology 
of  contagion  carried  out  by  Burdon  Sanderson  and 
Klein,  for  the  Privy  Council,  under  the  direction 
of  John  Simon,  and  to  which  Wm.  Roberts  and 
others  have  independently  contributed  so  largely 
— investigations  which  promise  speedily  to  revo- 
lutionise our  knowledge  of  the  intimate  pathology 
of  infectious  diseases.  It  is  interesting  to  note 
that  the  Royal  Commission  on  Cattle-Plague  in- 
cluded the  following  medical  members : — Richard 
Quain  (M.D.),  H.  Bence  Jones,  E.  A.  Parkes,  T. 
Wormald,  and  R.  Ceely.  Sec  also  Periodicity 
in  Disease.  J.  Netten  Radcliffe. 

EPIDEMIC  CEB.EBRO-SPINA.Tj  ME- 
NINGITIS.— A  synonym  for  cerebro-spinal 
fever.    See  Cbrebro-spinal  Fever, 


EPIDEMICS,  OCCURRENCE  OF. 
EPIDEMICS.  Occurrence  of.    Sec  Pekio- 
uicitt  in  Disease. 

EPIDERMIS,  Diseases  of.  See  Skin, 
Diseases  of. 

EPIDERMOPHYTON  (eYl,  upon;  tiepfia, 
the  skin  ;  and  <pvrbi',  a  plant). — The  name  of  the 
epiphyte,  or  parasitic  fungus,  of  phytosis  versi 
color,  also  called  Microsporon.    See  Epiphyta. 

EPIDIDYMITIS  (M,  upon,  and  SlSv/ios,  a 
testicle). — Inflammation  of  the  epididymis.  See 
Testes,  Diseases  of. 

EPIGASTRIC  REGION". — This  region  is 
situated  at  the  upper  and  central  part  of  the 
abdomen,  just  below  the  ensit'orm  cartilage,  and 
between  the  sloping  margins  of  the  thorax  down 
to  the  level  of  the  ninth  cartilage,  corresponding 
to  what  is  popularly  known  as  the  'pit  of  the 
stomach.'  The  structures  within  the  abdominal 
cavity  which  normally  occupy  the  epigastrium 
are  the  greater  part  of  the  stomach,  a  small 
portion  of  the  liver,  and  more  deeply  a  part  of 
the  pancreas,  the  aorta  giving  off  the  coeliac  axis 
and  superior  mesenteric  branch,  the  vena  cava 
inferior,  the  veins  forming  the  commencement  of 
the  portal  vein,  the  receptaculum  chyli,  and  the 
solar  plexus. 

Clinical  Investigation. — Clinically,  it  will 
be  found  that  patients  frequently  complain  of 
abnormal  sensations  specially  referred  to  the 
epigastrium.  These  are  generally  associated  with 
the  stomach,  and  may  merely  amount  to  a  sense 
of  discomfort,  fulness,  or  tightness ;  or  to  actual 
pain  of  varying  character,  more  or  less  severe 
according  to  the  condition  upon  which  it  de- 
pends, and  often  much  influenced  by  the  inges- 
tion of  food.  Sensations  of  trembling,  throbbing, 
or  sinking  in  the  pit  of  the  stomach  are  also 
of  common  occurrence,  especially  in  females. 
These  are  often  merely  of  a  nervous  character. 
In  some  cases  there  is  evident  tenderness,  either 
over  the  entire  epigastrium  or  in  some  limited 
spot,  and  it  is  important  to  recognise  whether 
this  is  superficial  or  felt  more  or  less  deeply,  for 
it  may  be  connected  with  the  superficial  struc- 
tures, the  peritoneum,  the  liver,  the  stomach, 
or  the  pancreas.  The  sensation  experienced  in 
connection  with  hunger  is  referred  mainly  to  the 
epigastrium,  and  it  may  be  of  a  painful  cha- 
racter. Here  may  also  be  noticed  the  epigastric 
pain  termed  gastralgia  or  gastrodynia,  which 
is  usually  felt  chiefly  when  the  stomach  is 
empty,  being  relieved  by  taking  food.  A  most 
anpleasant  sensation  at  the  pit  of  the  stomach 
accompanies  nausea,  which  may  be  of  a  horrible 
but  indescribable  character ;  while  violent  vomit- 
ing or  retching  causes  considerable  pain  or  aching 
in  this  region,  partly  associated  with  the  stomach, 
partly  with  the  abdominal  walls.  Heartburn  is 
another  sensation  which  seems  to  start  from  the 
epigastrium.  Sometimes  the  pain  is  situated 
deeply,  or  shoots  towards  the  back.  This  may 
depend  upon  disease  affecting  the  posterior  wall 
of  the  stomach,  pancreatic  disease,  aneurism,  or 
other  causes.  A  sensation  of  tension  or  actual 
pain  is  sometimes  experienced  just  below  the 
ensiform  cartilage  in  cases  where  the  diaphragm 
is  mucn  pressed  downwards,  as  from  extreme 
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emphysema,  abundant  accumulation  of  fluid  or 
air  in  the  pleura,  or  extensive  pericardial  effusion. 
A  deep  pain  is  not  uncommonly  referred  to  tha 
epigastrium  in  cases  of  Addison's  disease,  and 
also  in  those  of  pernicious  anaemia.  Probably 
this  is  connected  with  the  sympathetic  plexuses. 

Physical  examination  of  the  epigastric  region 
is  often  of  the  greatest  value,  and  important 
objective  signs  of  various  morbid  conditions  may 
thus  be  readily  recognised.  Of  course  organs 
which  are  normally  confined  to  other  regions  may 
enlarge  so  as  to  extend  into  the  epigastrium,  or 
may  become  very  movable  and  consequently  be 
felt  in  this  region.  It  may,  moreover,  be  occu- 
pied, along  with  other  parts  of  the  abdomen,  by 
growths  or  accumulations  of  fluid.  The  objec- 
tive signs  and  conditions  which  are  more  espe- 
cially connected  with  the  epigastrium  may  be 
indicated  as  follows : — 

1.  It  is  customary  to  apply  the  hand  over  the 
epigastrium  for  the  purpose  of  counting  the 
respirations,  if  these  cannot  be  reckoned  by 
merely  watching  the  patient  breathing. 

2.  Morbid  conditions  of  the  abdominal  walls 
may  be  confined  to  the  epigastric  region,  such  as 
an  abscess ;  and  here  it  may  be  remarked  that  the 
recti  muscles  frequently  become  very  hard  and 
rigid  when  palpation  is  practised  over  this  part, 
and  so  might  be  in  danger  of  being  mistaken  for 
some  serious  lesion,  unless  care  were  exercised 
in  the  examination. 

3.  Growths  connected  with  the  peritoneum, 
especially  the  great  omentum,  may  be  felt  chiefly 
or  entirely  in  the  epigastrium  in  some  instances. 

4.  Abnormal  states  of  the  stomach  are  neces- 
sarily revealed  mainly  by  corresponding  signs  in 
the  epigastrium.  Thus  there  may  be  evidence  of 
dilatation  of  this  organ  ;  carcinomatous  infiltra- 
tion of  its  anterior  wall ;  a  localised  tumour  ;  or 
of  some  accumulation  in  its  interior,  whether 
solid  or  liquid.  It  must  be  remarked,  however, 
that  the  stomach,  when  diseased,  frequently 
extends  into  other  regions  beyond  the  epigas- 
trium. 

5.  When  the  liver  is  the  seat  of  organic  disease, 
this  is  often  revealed  in  the  epigastric  region, 
usually  along  with  other  regions,  but  sometimes 
the  abnormal  physical  signs  are  noticed  specially 
in  this  part.  Thus  a  cancerous  mass  may  present 
here,  or  a  hydatid  tumour  or  hepatic  abscess  may 
tend  in  this  direction.  The  gall-bladder  has  also 
occasionally  been  found,  when  the  seat  of  some 
accumulation  or  of  malignant  disease,  to  have 
been  displaced  towards  the  epigastrium  and  be- 
come fixed  there. 

6.  Pulsation  is  not  uncommonly  felt  in  the 
epigastrium.  When  situated  at  its  upper  part, 
just  below  the  ensiform  cartilage,  it  depends 
upon  the  heart,  usually  its  right  side,  being  due 
either  to  shortness  of  the  sternum,  displacement 
of  the  heart,  or  enlargement  of  its  right  cavities. 
Very  often  a  pulsation  is  felt,  and  sometimes  even 
seen,  due  to  a  pulsating  aorta;  and  an  impulse 
from  this  vessel  may  be  transmitted  through  an 
enlarged  pancreas,  or  through  an  abscess  of  the 
liver,  of  which  the  writer  has  seen  a  marked 
example.  Occasionally  an  impulse  in  the  epi- 
gastrium is  connected  with  an  aneurism,  either  of 
the  aorta  or  of  one  of  its  branches.  A  pulsation 
in  this  region  has  also  been  attributed  to  regur- 
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gitation  of  blood  from  the  right  auricle  into  the 
inferior  vena  cavu  and  hepatic  vein,  in  cases  of 
tricuspid  incompetency.  A  murmur  may  some- 
times be  hoard  in  the  epigastrium.  Usually  this 
is  a  conducted  cardiac  murmur,  but  occasionally 
it  depends  on  an  aneurism. 

Frederick  T.  Rohekts. 

EPIGLOTTIS,  Diseases  of.  See  Larynx, 
Diseases  of. 

EPILEPSY  (imKafjtPdvw,  I  seize  upon). — 
Synon.  :  Morbus  comitialis,  sneer,  major,  $c.  ; 
Er.  Epilepsie,  /taut  vial,  $c. ;  Ger.  Fallsucht. 

Definition. — An  apyretic  nervous  affection, 
characterised  by  seizures  of  loss  of  consciousness, 
with  tonic  or  clonic  convulsions. 

Of  these  two  features— muscular  spasms  and 
loss  of  consciousness,  neither  is  alone  sufficient 
to  establish  the  existence  of  epilepsy.  Still,  each 
of  these  two  kinds  of  symptoms,  when  occurring 
in  the  form  of  an  attack,  is  an  epileptiform  mani- 
festation, as  we  find  that  patients  who  generally 
have  convulsions  only,  are  sometimes  simulta- 
neously seized  with  unconsciousn  ess,  and  vice  versd 
that  in  those  very  rare  cases  in  which  patients  are 
attacked  only  with  loss  of  consciousness,  without 
any  marked  spasmodic  action  of  any  muscle,  there 
are  sometimes  complete  fits  of  epilepsy.  The 
relationship  between  the  two  essential  character- 
istics of  epilepsy  was  well  exemplified  in  the 
cases  of  two  patients  who  were  placed  under  the 
writer's  care  in  London,  in  1860,  by  his  lamented 
friend,  Dr.  W.  Baly.  These  patients,  who  were 
brother  and  sister,  were  both  incompletely  epi- 
leptic :  one  had  only  attacks  of  convulsions,  the 
other  only  attacks  of  loss  of  consciousness.  Their 
father  had  been  completely  epileptic,  and  one  of 
these  two  young  patients  had  inherited  one  aspect 
of  the  disease,  the  other  the  other  aspect. 

Efforts  in  two  absolutely  opposite  directions 
have  been  made  to  modify  the  significance  of  the 
word  Epilepsy.  Some  writers  give  that  name  only 
to  the  special  affection  which  others  call  Idiopathic 
Epilepsy.  Other  physicians  have  considered  as 
belonging  to  epilepsy,  most  if  not  all  of  the  non- 
febrile  affections  consisting  in  attacks  of  aphasia, 
of  amaurosis,  of  paralysis,  &c,  or  of  disordered 
involuntary  movements  (choreic,  tremulous,  ro- 
tatory, &c).  There  is  no  doubt  that  all  apyretic 
nervous  affections,  appearing  in  seizures,  have  in 
that  feature  a  common  link  with  epilepsy,  and  it 
would  be  important  to  have  a  name  for  that  group 
of  paroxysmal  neuroses.  But  the  word  epilepsy 
must  remain  for  the  special  morbid  manifesta- 
tions that  we  have  mentioned.  As  regards  the 
application  of  the  word  epilepsy  to  those  cases 
only  in  which  no  organic  disease  either  of  the 
nervous  centres  or  other  organs  can  be  looked 
upon  as  a  cause  of  that  convulsive  affection, 
neither  the  symptoms,  nor  the  prognosis,  nor  the 
principal  rules  of  treatment,  show  that  we  must 
entirely  separate  the  idiopathic  from  the  other 
kinds  of  epilepsy.  It  is,  however,  important,  as 
will  be  shown  hereafter,  to  try  to  find  out,  in 
every  case  of  epilepsy,  whether  this  convulsive 
affection  is  of  the  kind  we  call  idiopathic,  or 
proceeds  from  a  peripheric  or  central  organic 
lesion  or  irritation,  or  from  some  alteration  of 
*,he  blood. 

Pathology. — Under  this  head  it  is  only  ne- 


cessary to  give  an  idea  of  the  slate  of  the  ner- 
vous system  that  seems  to  exist  in  epilepsy.  As 
early  as  1867,  the  writer,  in  his  work  on  this 
affection,  showed  that  it  essentially  consist b  in 
an  increased  excitability  of  certain  parts  of  the 
nervous  system.  This  augmentation  of  excita- 
bility may  exist  only  in  thecerebro-spinal  centres, 
or  partly  there  and  partly  also  in  some  peripheric 
parts  of  the  nervous  system.  The  analysis  of 
phenomena  when  epilepsy  is  gradually  produced 
in  animals  leads  forcibly  to  that  view.  We  find  in 
these  animals,  that,  after  a  few  days  have  passed 
from  the  time  of  the  lesion  which  tiuses  epilepsy 
(either  a  section  of  the  sciatic  nerve  or  of  a  lateral 
half  of  the  spinal  cord,  in  the  dorsal  region),  the 
first  change  manifested  consists  in  an  increase  of 
the  reflex  power  of  certain  parts  of  the  skin  of  the 
face  and  neck,  while  a  greater  excitability  takes 
place  in  the  medulla  oblongata,  in  the  upper  part 
of  the  cervical  region  of  the  spinal  cord,  and  in 
some  parts  of  the  trigeminal  and  of  the  two  or 
three  first  cervical  nerves.  Gradually  the  reflex 
excitability  of  the  nerve-cells  in  direct  communi- 
cation with  the  fibres  of  the  nerves  we  have  named 
increases,  so  that  the  irritation  of  the  skin  of  the 
face  and  neck,  instead  of  producing  only,  as  at  first, 
a  reflex  contraction  of  the  neighbouring  muscles, 
causes  a  tonic  spasm  of  all  the  muscles  of  the 
trunk,  neck,  and  head,  on  the  side  of  the  lesion  and 
of  the  irritation.  Later  on  the  reflex  spasmodic 
action  extends  to  the  other  side,  and  at  last  a 
complete  attack  of  epilepsy  (a  month  or  later  after 
the  traumatic  injury  which  acts  as  a  cause) 
supervenes,  characterised,  as  in  man,  by  loss  of 
consciousness,  with  tonic  or  clonic  couvulsions. 
In  cases  of  injury  to  certain  parts  of  the  base  of 
the  brain  in  some  animals,  the  same  changes  may 
take  place,  but  with  two  differences  :  1st,  the 
rapidity  of  increase  in  the  reflex  excitability  of 
the  parts  above-named  is  very  much  greater  than 
after  an  injury  to  the  spinal  cord  or  to  the 
sciatic  nerve;  2ndly,  the  zone  of  skin  that  ac- 
quires the  power,  when  irritated,  to  give  rise  to 
an  attack,  is  on  the  opposite  side  to  that  of  the 
brain-injury,  while  it  is  on  the  corresponding 
side  to  that  of  the  lesion  of  a  nerve  or  of  the 
spinal  cord. 

Want  of  space  prevents  the  writer  from  giving 
the  many  reasons  which  show  that  what  takes 
place  in  animals  rendered  epileptic  by  the  lesions 
mentioned,  applies  in  a  great  measure  to  the  pro- 
duction of  epilepsy  in  man.  It  will  suffice  to 
state  that  there  are  abundant  facts  which  tend 
to  establish  the  conclusion  that  in  all  nervous 
affections  in  which  there  are  seizures,  attacks,  or 
fits  of  any  kind,  the  essential  feature  is  a  morbid 
increase  of  the  reflex  excitability,  while  the  dif- 
ferences between  the  various  symptomatic  mani- 
festations depend  on  what  nerve-cells  are  altered 
in  their  vital  properties.  In  other  words,  we 
would  say  that,  although  there  is  the  same  morbid 
change,  there  are  epileptiform,  choreic,  amaurotic, 
paralytic,  aphasic  phenomena,  according  to  the 
particular  nerve-cells  in  which  that  change  takes 
place. 

Nothing  has  resulted  from  the  efforts  that  have 
been  made  to  establish  the  theory  that  epilepsy 
depends  on  disease  in  any  part  having  a  special 
name  in  the  nervous  centres.  The  so-called  scat  of 
epilepsy  has  been  successively  placed  in  the  cere- 
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bellura,  thecornu  ammonia,  the  pons  Varolii,  the 
medulla  oblongata,  the  convolutions  of  the  brain, 
&c.  Thore  is  just  as  much  reason  to  place  that 
sent  in  those  parts,  as  thore  •would  be  to  place  it 
in  the  mucous  membrane  of  the  bowels  or  in  the 
sole  of  the  foot,  or  in  any  peripheric  part  of  the 
nervous  system,  where  an  irritation  is  found 
causing  epilepsy.  In  cases  such  as  these  last, 
as  well  as  in  the  preceding,  the  very  same  things 
occur  ;  an  irritation  starts  from  the  place  where 
we  find  an  organic  lesion,  and  proceeds  to  nerve- 
cells  in  the  base  of  the  brain  and  in  the  upper 
part  of  the  cord  (or  in  one  of  those  parts  alone). 
Through  this  irritation  those  nerve-cells  have 
their  nutrition  altered,  and  after  a  time  they 
acquire  that  morbid  excitability  which  is  the 
essence  of  epilepsy.  We  do  not  think  it  will  ever 
be  possible  to  recognise  what  cells  are  altered, 
as  it  is  quite  likely  that  the  change  in  them  is 
more  dynamical  than  physical,  and  that  no  more 
microscopical  differences  could  be  detected  be- 
tween two  of  them,  one  normal  and  the  other 
possessing  great  morbid  reflex  power,  than  there 
are  visible  differences  between  two  pieces  of 
magnet — one  poor,  the  other  rich  in  magnetic 
power. 

The  true  seat  of  epilepsy  therefore  is  in  nerve- 
cells,  having  the  power  of  producing  morbid 
reflex  muscular  contractions  ;  but  the  location  of 
these  cells  must  be  variable,  as  is  shown  by  the 
fact  that  the  first  symptom  of  an  attack  may  be 
in  the  most  different  parts  of  the  body.  That 
these  cells  are  located  chiefly  in  the  base  of  the 
brain  is  a  conclusion  borne  out  by  many  facts. 
But  as  we  have  ascertained,  experiments  on  ani- 
mals show  that  the  very  same  kind  of  epi- 
leptiform convulsions  can  take  place  after  an 
irritation  of  the  skin,  whether  the  nervous  system 
is  left  entire  or  diminished  notably  by  the  abla- 
tion of  the  brain  and  cerebellum,  and  also  of  the 
pons  Varolii  and  part  at  least  of  the  medulla 
oblongata.  The  spinal  cord  has  therefore  a  share 
in  the  production  of  epileptiform  convulsions, 
and  as  we  know  that  it  can,  in  man  as  well  as 
in  animals,  arrest  the  activity  of  the  brain  under 
some  stimulation,  we  may  easily  admit  that  it 
may  help  in  producing  in  man  an  arrest  of  cere- 
bral activity  during  a  fit  of  epilepsy. 

/Etiology. — Heredity  deserves  to  be  noticed 
first  in  this  respect,  not  because  it  is  the  most 
frequent,  but  because  it  is  a  most  undeniable 
causp.  If  we  canvass  what  has  been  said  by  many 
writers  on  the  subject  of  the  heredity  of  epilepsy, 
we  find  that  most  statistics  published  do  not  give 
sufficient  details  to  enable  us  to  ascertain  what 
are  the  morbid  states  of  the  brain  in  a  parent 
which  can  cause  epilepsy  in  the  offspring. 
Pritchard  has  justly  shown  that  all  neuroses 
have  the  greatest  relationship  one  to  another. 
It  is  but  natural,  therefore,  that  epileptics  are 
very  often  found  to  have  had  a  father  or  a  mother 
attacked  with  some  nervous  disorder.  Moreau 
has  shown  that  epileptics  often  have  insane  per- 
sons as  their  parents.  If  we  put  together  those 
three  groups  of  affections — organic  disease  of  the 
brain,  neuroses,  and  insanity — we  find  that  epi- 
lepsy will  often  exist  in  the  offspring  of  people 
who  have  been  attacked  with  an  affection  be- 
longing to  one  of  those  three  groups. 

As  regards  the  influence  of  sex,  we  believothat 
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there  is  a  marked  difference  among  women  and 
men  of  somewhat  advanced  age,  the  proportion  of 
women  being  larger  than  that  of  men ;  but  this 
is  not  the  case,  and  it  is  even  in  some  degree 
the  reverse,  for  people  under  twenty-five  years 
of  age. 

Age  has  certainly,  independently  of  sex,  a  de- 
cided influence  on  the  appearance  of  epilepsy. 
The  following  table  given  by  Hasse  is  important, 
as  it  is  the  most  extensive.  It  agrees  fully  with 
the  results  of  the  writer's  own  observation  : 

Age  at  commencement 
Congenital 
Under  1  year  of  age 


From  2  to  10  . 

281 

..    10  „  20  . 

..  364 

„   20  „  30  . 

111 

„    30  „  40  . 

59 

„   40  „  50  . 

51 

„   50  „  60  . 

13 

„   60  „  70  . 

4 

No.  attacked 

87 

25 


995 

It  is  difficult  to  say  at  what  age  hereditary 
epilepsy  is  most  prone  to  make  its  appearance. 
The  writer's  experience  seems  to  show  that  it  is 
between  ten  and  twelve  in  boys  as  well  as  in 
girls.  It  is  certainly  by  far  more  frequent  to 
find  that  inheritance  manifests  itself  before  than 
during  the  period  of  change  that  puberty  causes. 
Eomberg,  Dr.  Russell  Reynolds,  and  several 
other  writers  have  already  pointed  out  that  such 
is  the  general  rule. 

Is  puberty  itself  a  cause  of  epilepsy  ?  This  is 
clearly  proved  by  the  large  number  of  epileptics 
who,  as  shown  in  the  preceding  table,  have 
been  attacked  between  the  ages  of  ten  and  twenty 
(364  out  of  995). 

Of  other  causes  the  most  powerful  are  not 
those  usually  stated.  In  patients  under  fifteen 
years  of  age  the  most  frequent  cause  after 
heredity  is  some  more  or  less  obscure  altera- 
tion of  nutrition  of  the  brain,  or  congestion  of 
that  organ  or  of  its  membranes,  remaining  a 
more  or  less  considerable  time  after  typhoid 
fever  or  scarlatina.  It  is  frequent,  indeed,  that 
in  examining  such  patients  (even  when  there  are 
reasons  to  believe  in  heredity),  there  are  a  num- 
ber of  symptoms  showing  some  deficiency  in  the 
action  of  the  brain,  as  regards  its  motor,  sensi- 
tive, or  sensorial  functions.  It  is  most  important 
to  detect  those  symptoms  (and  they  are  so  slight 
generally  that  they  would  not  be  noticed  if  not 
most  carefully  looked  for),  as  the  form  oi 
epilepsy,  due  to  or  allied  with  the  cerebral 
alteration  which  then  exists,  is  often  curable,  oi 
at  least  can  be  considerably  benefited  by  treat- 
ment. 

Of  the  different  setiological  factors  we  have 
mentioned— heredity,  age,  puberty,  sex,  fevers— 
none  but  heredity  can  be  looked  upon  as  a  real 
and  direct  cause  of  the  form  of  epilepsy  which 
is  called  idiopathic.  The  other  factors  only  give 
origin  to  predisposing  conditions ;  excepting 
fevers,  which  can  do  more,  as  they  may  cause 
diathetic,  sympathetic,  or  symptomatic  epilepsy. 

Purely  -psychical  and  emotional  causes  seem  to 
be  by  far  less  frequent  than  has  been  supposed. 
They  act  chiefly,  if  not  only,  as  means  of  bring 
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hig  on  attacks  in  persons  more  or  leBs  ready  to 
have  thorn. 

If  idiopathic  epilepsy  be  set  aside,  we  find  that 
the  aetiology  of  the  other  forms  of  that  affection  is 
much  more  easily  found  out,  and  that  almost  al- 
ways the  cause  is  some  recognisable  irritation 
of  a  part  of  the  norvous  system.  Diseases  or 
injury  of  any  part  of  the  trunk  and  limbs  or  of 
the  viscera;  diseases  or  injury  of  any  part  of  the 
cerebro-spinal  centres  or  of  their  meninges,  often 
produce  epilepsy.  The  mucous  membrane  of 
the  bowels  and  the  cerebral  meninges  are  the 
parts  most  capable  of  giving  rise,  not  only  to 
simple  convulsions,  but  also  to  sympathetic  epi- 
lepsy. Among  the  various  organs  constituting 
the  encephalon,  those  having  the  greatest  power 
of  giving  rise  to  symptomatic  epilepsy  are  the 
optic  thalami  and  the  convolutions,  especially 
those  of  the  parietal  lobes.  But  it  would  be 
quite  wrong  to  conclude  from  the  facts  recently 
discovered  by  Fritsch  and  Hitzig,  in  their  experi- 
ments on  dogs  and  other  animals,  that  certain 
parts  of  the  cortex  cerebri,  near  the  fissure  of 
Eolando,  are  much  more  connected  with  epilepsy 
than  any  other.  The  truth  is  that  that  neurosis 
can  be  caused  by  a  disease  of,  or  an  injury  to,  any 
part  of  the  cerebro-spinal  centres :  the  anterior, 
the  posterior,  as  well  as  the  middle  lobes,  the 
base  of  the  brain  as  well  as  the  cerebellum  or 
the  spinal  cord. 

Sympathetic  epilepsy  is  very  frequently  due  to 
an  irritation  of  the  sexual  organs,  especially 
brought  on  by  masturbation.  In  Anglo-Saxon 
countries,  where  children  of  the  two  sexes  are 
less  watched  and  less  warned  against  the  dangers 
of  that  fatal  habit  than  in  other  civilised  countries, 
epilepsy  due  to  that  cause  is  particularly  fre- 
quent. 

Alterations  of  blood,  in  quantity  or  quality, 
are  certainly  favourable  circumstances,  if  nothing 
more,  in  the  production  of  epilepsy.  As  regards 
the  experiments  of  Kussmaul  and  Tenner,  we 
will  say  that  although  a  rapid  and  considerable 
loss  of  blood  can  cause  an  epileptiform  attack, 
it  has  not  been  shown  that  such  a  cause  has 
produced  epilepsy.  It  is  nevertheless  true  that 
anaemia  is  a  very  frequent  factor  in  the  causation 
of  epilepsy  or  any  other  neurosis.  A  weak  and 
slow  action  of  the  heart  also  is  found  in  a  num- 
ber of  cases  to  be  among  the  causes  of  epilepsy. 
But  the  reverse  is  sometimes  observed ;  and  we 
have  not  rarely  seen  cases  of  epilepsy  in  which 
the  pulse  was  strong  and  beating  more  than  100 
times  a  minute,  without  any  disease  of  the  heart 
or  of  any  other  organ,  that  could  account  for  this 
great  activity  of  circulation.  In  these  cases  the 
only  morbid  condition  that  could  be  looked  upon 
as  a  cause  of  epilepsy  was  the  abnormal  circula- 
tion. In  a  case  of  this  kind,  placed  under  the 
writer's  care  by  Sir  Thomas  Watson,  the  patient 
was  rapidly  benefited  by  treatment,  and  has  had 
no  more  attacks  since  1863,  so  that  that  kind  of 
epilepsy  is  sometimes  curable,  as  is  the  form  due 
to  an?emia. 

Whether  epilepsy  due  to  syphilis  or  to  Bright's 
disease,  or  to  affections  of  the  liver,  is  evor  pro- 
duced in  a  direct  way,  and  exclusively  by  some 
alteration  of  the  blood,  is  not  yet  established ; 
but  it  is  certain  that,  especially  where  thore  exists 
one  of  tho  two  last  causes  just  montioned,  the 
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state  of  that  fluid  has  a  notable  share  in  the 
production  of  the  neurosis.  But  other  aetiolo- 
gical  factors  then  exist:  an  irritation  of  the 
nerves  of  the  kidneys,  or  of  the  liver,  or  of  the 
meninges,  and  some  alteration  of  structure  of 
blood-vessels  or  of  other  parts  of  the  brain,  or 
sometimes  a  morbid  deposit  in  the  encephalon,  oi 
its  membranes. 

Symptoms. — We  shall  consider  this  part  of 
the  subject  under  three  heads : — the  premonitory, 
the  paroxysmal,  and  the  inter-paroxysmal  symp- 
toms. 

1.  Premonitory. — The  frequency  of  premoni- 
tory symptoms,  according  to  the  writer'6  expe- 
rience, is  much  greater  than  is  generally  known. 
It  is  extremely  important  to  find  out  the  existence 
of  these  warnings,  as  in  many  cases  attacks  may 
easily  be  prevented  if  we  know  when  they  are 
on  the  point  of  taking  place.  When  we  say  that 
premonitory  indications  are  extremely  frequent, 
we  do  not  mean  that  the  classic  or  Galenic  aura 
is  often  found.  That  vague,  queer,  and  unex- 
plained sensation,  whether  accompanied  or  not 
by  a  muscular  contraction,  is  certainly  more  fre- 
quent than  is  admitted,  but  is  by  far  less  often 
observed  than  the  other  kinds  of  warnings. 
Among  the  premonitory  symptoms,  there  are  four 
oftener  observed  than  others : — one  is  a  change  of 
temper  (irascibility  appearing  or  increasing); 
another  is  a  vascular  contraction  in  the  feet  or 
hands,  producing  a  diminution  of  temperature  ; 
and  the  two  others  a  spasmodic  state  of  some 
muscle,  or  an  optical  illusion  or  hallucination. 
It  is  impossible  to  sum  up  the  various  manifes- 
tations which  indicate  that  an  epileptic  attack  is 
forthcoming.  Alterations  of  the  various  functions 
of  the  brain,  sensations  of  all  kinds,  headache 
or  backache,  vertigo,  sensorial  disturbances,  sleep- 
lessness or  sleepiness,  palpitation,  dilatation  or 
contraction  of  blood-vessels  anywhere,  altered 
breathing,  diminution  or  increase  of  the  various 
secretions  (of  the  skin,  mucous  membranes,  or 
of  the  visceral  glands),  haemorrhages  from  the 
nostrils  or  other  parts,  fever,  more  or  less  marked 
weakness  (general  or  local),  hunger  or  thirst, 
disgust  for  food  or  drinks,  sexual  appetite  or  the 
diminution  or  loss  of  sexual  desire  or  power, 
erection  of  the  penis,  spasm  of  the  bladder, 
sometimes  with  involuntary  evacuations  of  urine, 
involuntary  expulsion  of  faeces,  cramps,  trembling, 
choreic  movements,  tendency  to  run  forwards, 
backwards,  or  round,  rigidity  or  convulsions  of  a 
limb  or  other  parts,  paralysis  of  a  limb  or  other 
parts,  etc., — such  is  an  abbreviated  list  of  the 
forerunners  which  have  been  noticed  by  a  num- 
ber of  observers,  and  all  of  which  we  have  seen, 
or  have  been  found  in  our  patients. 

Sometimes  one  or  several  of  these  symptoms 
will  appear  a  day  or  two  before  the  attack,  but 
generally  the  warning  shows  itself  a  few  hours, 
or  a  very  much  shorter  time  (even  only  a  few 
seconds  or  a  minute  or  two)  before  the  seizure. 
In  cases  of  epilepsy  due  to  organic  cerebral 
disease,  or  to  cerebral  congestion  (much  more 
rarely  in  other  cases),  there  occurs  rather  fre- 
quently, either  during  the  attack  or  before  it, 
drawing  of  tho  head  towards  one  shoulder.  If 
this  occur  before  the  loss  of  consciousness  it  is 
a  most  valuable  warning,  as  it  is  then  almost 
always  possible  to  produce  an  abortion  of  the 
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Httaek.  rremonitory  symptoms  unfortunately 
are  sometimes  deceptive,  as  they  may  appear 
more  or  less  frequently  without  being  followed 
by  the  attack ;  and  in  cases  in  which  warnings 
usually  precede  the  seizures,  there  are  some- 
times attacks  without  any  forerunner. 

2.  Paroxysmal. — As  regards  the  paroxysmal 
symptoms,  they  vary  considerably  according  to 
the  kind  of  attak.  If  the  attack  is  one  of  petit- 
mal  {epilepsia  mitior),  there  may  be  no  other 
symptom  than  a  loss  of  consciousness,  with  either 
a  fixed  state  of  the  muscles  of  the  eye,  or  a  slight 
contraction  of  one  or  more  muscles  of  the  face 
or  neck,  or  a  movement  of  the  lips,  tongue,  and 
throat,  as  in  the  act  of  swallowing.  If  we  spoke 
according  to  our  personal  observation,  we  should 
-iflirm  that  an  attack  of  petit-mal  never  con- 
sists in  a  loss  of  consciousness  only,  without  the 
least  trace  of  any  other   trouble  whatsoever. 


CAUSES. 

1.  Excitation  of  certain  parts  of  the  excito- 
motor  organs  of  the  nervous  centre. 

2.  Contraction  of  the  facial  blood-vessels. 

3.  Contraction  of  the  blood-vessels  of  the  cere- 
bral lobes. 

4.  Extension  of  the  excitation  in  the  excito- 
motory  organs  of  the  nervous  centre. 

5.  Tonic  contraction  of  some  respiratory  and 
vocal  muscles. 

6.  Further  extension  of  the  excitation  in  the 
■excito-motory  organs. 

7.  Loss  of  consciousness  alone,  or  with  tonic 
spasm  in  trunk  and  limbs. 

8.  Laryngismus,  trachelismus,  and  rigid  spasm 
of  some  respiratory  muscles. 

9.  Insufficient  breathing ;  rapid  consumption 
of  oxygen,  and  detention  of  venous  blood  in  the 
«ncephalon. 

10.  Asphyxia  and  perhaps  pressure  by  accumu- 
lated venous  blood  in  the  base  of  the  brain. 

1 1.  Exhaustion  of  the  nervous  power  generally, 
and  of  the  reflex  excitability  especially ;  return 
■of  regular  respiratory  movements. 

Space  does  not  permit  of  our  insisting  on  the 
explanations  given  in  this  table.  We  will  only 
*ay  that  the  loss  of  consciousness  is  too  rapid, 
too  complete,  to  be  due  only  or  chiefly  to  a  con- 
traction of  the  blood-vessels  of  the  cerebral  lobes. 
In  that  case,  as  well  as  in  cases  of  loss  of  percep- 
tion and  volition  from  a  haemorrhage,  a  softening, 
or  some  other  disease  of  the  brain,  it  is  owing  to 
an  inhibition  of  the  activity  of  cerebral  nerve- 
cells  that  this  symptom  appears. 

We  will  add  to  the  above-given  list  of  symp- 
toms that  besides  the  sudden  loss  of  consciousness, 
with  tonic  spasm  of  the  muscles  of  the  eye,  face, 
neck,  chest,  and  limbs,  and  the  uttering  of  a  loud 
cry,  which  we  observe  in  the  beginning  of  a 
complete  attack  of  epilepsy,  there  is  sometimes 
biting  of  the  tongue  or  lips.  After  the  first 
stage,  which  is  usually  extremely  short  (not  last- 
ing generally  more  than  from  10  to  20  seconds), 
general  clonic  convulsions  appear,  the  face  be- 
comes more  or  less  violet  or  purple,  the  tempera- 
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Dr.  Russoll  Reynolds,  however,  states  that  he  has 
seen  such  attacks,  and  therefore  we  must  admit 
that  sometimes  a  pure  and  simple  loss  of  per- 
ception and  volition  is  all  that  exists  in  a  seizure 
of  epilepsia  mitior.  In  such  an  attack  the  patient 
may,  if  walking,  continue  to  walk,  but  if  talking, 
lie  stops — generally  for  so  short  a  time,  however, 
that  the  trouble  may  pass  absolutely  unnoticed 
by  listeners.  Usually  an  attack  of  that  kind  lasts 
only  from  one  to  four  or  more  seconds. 

An  attack  of  complete  epilepsy  (epilepsia  gra- 
vwr)  is  a  very  complex  series  of  phenomena. 
Years  ago  (in  1857)  the  writer  gave  the  follow- 
ing table,  which  shows  at  the  same  time  in  what 
order  and  by  what  mechanism  the  symptoms  ap- 
pear. Only  on  a  few  points  has  he  to  alter  the 
views  held  twenty  years  ago.  It  will  be  seen 
that  in  this  table  the  effects  successively  pro- 
duced become  causes  in  their  turn. 


EFFECTS. 

1.  Contraction  of  blood-vessels  of  the  brain 
and  face  ;  tonic  spasm  of  muscles  of  the  eye  and 
face. 

2.  Facial  paleness. 

3.  Loss  of  consciousness ;  congestion  in  the 
base  of  the  brain  and  the  spinal  cord. 

4.  Tonic  contraction  of  the  laryngeal,  the  cer- 
vical, and  some  respiratory  muscles  (laryngismus 
and  trachelismus). 

5.  Epileptic  cry. 

6.  Tonie  contraction  reaching  most  muscles  of 
trunk  and  limbs. 

7.  Fall  or  precipitation,  forward  or  backward, 
to  the  ground. 

8.  Insufficient  breathing ;  obstacle  to  entrance 
of  blood  into  the  chest,  and  to  its  issue  from  the 
cranio-spinal  cavity. 

9.  Increasing  asphyxia. 


10.  Clonic  convulsions  everywhere;  contrac- 
tions of  the  bowels,  the  bladder,  the  womb;  in- 
crease of  secretions ;  efforts  to  inspire. 

1 1 .  Cessation  of  the  fit ;  coma  or  fatigue ;  head 
ache ;  and  sleep. 


ture  of  the  body  rises,  the  skin  becomes  covered 
with  perspiration,  and  saliva,  reddened  by  blood 
or  not,  flows  out  of  the  mouth. 

After  the  cessation  of  the  convulsions,  the 
patient  is  often  so  exhausted  that  the  limbs  fall, 
if  lifted  up,  as  if  they  were  quite  paralysed  ;  the 
respiration  is  stertorous ;  and  the  heart  beats  with 
great  force  and  rapidity.  If  care  be  not  taken  to 
have  the  tougue  brought  forward,  and  if  the  head 
be  not  placed  on  one  side,  the  heavy  breathing 
and  the  comatose  state  which  often  exist,  con- 
tinue for  a  long  time.  Even  if  care  be  taken 
about  the  position  of  the  tongue,  these  disturbed 
states  of  the  brain  and  breathing  may  last  an 
hour  or  longer,  in  very  bad  cases.  In  some  epi- 
leptics who  have  a  series  of  fits  in  rapid  succes- 
sion, there  is  a  more  or  less  prolonged  period 
of  coma  after  each  attack.  Sometimes  in  such 
cases  death  terminates  the  scone  after  a  more  or 
less  considerable  number  of  attacks. 

On  waking  up  either  from  the  coma  or  the 
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sleep  following  an  attack,  most  patients  are  very 
tired ;  their  limbs  and  trunk  aching  as  well  as 
their  head.  Usually  there  is  some  mental  alte- 
ration, often  consisting  of  confusion  or  stupor, 
and  sometimos  delirium.  Tho  mind,  however, 
may  be  quite  clear,  oven  after  a  violent  attack, 
and  the  hoad  free  from  pain,  the  only  effect  of  the 
fit  beiug  general  lassitude.  On  the  contrary, 
after  an  apparently  slight  seizure,  there  is  some- 
times considerable  mental  disorder.  The  degree 
and  duration  of  stupor  after  an  attack  have  no 
relation  to  the  duration  ol  the  convulsive  period. 
Stupor  is  an  effect  of  aspnyxia  and  is,  therefore, 
in  direct  relation  with  laryngismus,  trachelis- 
mus,  and  tho  spasms  of  the  thoracic  muscles, 
of  the  diaphragm,  and  perhaps  of  the  bronchial 
tubes  also.  It  has  been  stated  and  denied  that 
the  urine  passed  after  an  attack  of  epilepsy  some- 
times contains  albumen,  in  patients  free  from 
kidney-disease.  In  at  least  two  cases  the  writer 
lias  ascertained  that  there  was  a  notable  amount 
of  albumen  in  the  first  issue  of  urine  after  attacks 
in  "vhich  there  had  been  violent  spasmodic  con- 
tractions of  the  abdominal  and  thoracic  muscles. 
These  two  patients  afforded  no  evidence  of 
disease  of  the  kidneys  or  of  the  heart. 

Attacks  of  epilepsy  are  sometimes  very  slight, 
consisting  only,  besides  the  loss  of  consciousness, 
of  an  extremely  short  tonic  spasm  of  muscles  of 
the  trunk,  the  neck,  the  head,  and  the  limbs. 
But  even  in  the  shortest  and  slightest  attack  of 
that  kind  the  epileptic  cry  may  be  uttered  and 
the  tongue  may  be  bitten. 

The  symptoms  of  a  seizure  of  epilepsia  mitior 
[yetit-mal)  are  very  different  from  those  of  a  vio- 
lently convulsive  attack  of  epilepsy  {haut-mal). 
The  loss  of  consciousness  occurs  only  for  one  or 
a  few  seconds,  and  the  spasmodic  contractions 
take  place  in  a  few  muscles  only,  in  the  face, 
tongue,  throat,  eyes,  and  neck.  If  seized  while 
standing  up  the  patient  very  rarely  falls,  and  on 
the  contrary,  if  walking,  he  may  continue  his 
movement  as  regularly  as  before  the  fit.  If  at- 
tacked while  speaking,  he  stops  while  the  con- 
sciousness is  lost,  and  on  recovering  it  he  may 
complete  the  unfinished  sentence,  so  that  the  by- 
standers may  know  nothing  of  what  has  occurred. 
Sometimes,  however,  the  patient's  mind  is  deeply 
altered,  even  when  the  attack  of  petit-mal  has 
been  as  short  and  slight  as  possible. 

Nocturnal  attacks  of  epilepsy  may  occur  with- 
out any  knowledge  of  their  having  taken  place. 
Indeed,  the  writer  has  sometimes  been  consulted 
by  persons  who  only  asked  for  advice  on  account 
of  headaches,  and  who  had  no  pain  in  the  head 
except  after  nocturnal  attacks  of  epilepsy  oc- 
curring without  their  knowledge.  In  such  cases 
the  patient,  after  a  seizure  dtvring  sleep,  wakes 
up  tired,  as  if  he  had  walked  considerably ;  he 
has  pains  in  the  limbs,  the  back,  and  the  head. 
He  finds  his  mind  confused,  and  his  memory 
affected;  he  feels  disinclined  to  get  out  of  bed 
or  to  exert  himself  in  any  way;  and  he  often  is 
excitable  or  depressed.  Sometimes  his  tongue 
or  his  lips  are  sore,  and  if  the  pillow  is  examined 
it  shows  bloody  spots.  More  rarely  it  is  found 
that  an  involuntary  evacuation  of  urino  has 
soiled  the  bed.  Anyone  sleeping  within  hearing 
distance  of  the  patient  may  be  wakened  by  the 
piercing  epileptic  crv,  and  then  hear  the  nnise 


of  the  shaking  of  the  bed,  caused  by  the  con- 
vulsive movements.  Such  attacks,  although  very 
frequent  and  also  very  violent,  may  remain  alto- 
gether unknown  and  unsuspected  by  the  patient 
and  his  friends. 

3.  Inter -paroxysmal. — The  general  health  of 
epileptics  is  usually  very  poor.  Bebides  the 
alterations  of  their  mental  powers,  and  especially 
of  their  memory,  they  show  a  great  deal  of  ex- 
citability and  often  depression  of  spirits.  Their 
circulation  and  their  digestion  are  often  affected. 
There  is  nothing  special  to  them,  however,  either 
in  the  morbid  state  of  their  mind  and  of  their 
feelings,  or  in  the  disturbances  of  their  physical 
health.  "We  do  not  consider  the  mental  aber- 
rations observed  in  the  inter-paroxysmal  state 
as  elements  in  the  symptomatology  of  epilepsy. 
These  aberrations  can  exist  without  epilepsy, 
and  in  a  great  majority  of  cases  epilepsy  is  un- 
accompanied b}r  them. 

The  frequency  of  attacks  varies  immensely  in 
epilepsy.  In  one  case  the  writer  learned  that  fot 
more  than  seventeen  years  the  patient  had  passed 
no  night  without  a  fit,  and  for  more  than  teD 
years  the  average  nightly  number  of  fits  had  been 
about  twelve,  which  gives  a  total  of  more  than 
forty  thousand  attacks  in  ten  years.  On  the 
other  hand,  he  was  once  consulted  by  a  patient, 
sixty-two  years  old,  who  has  had  but  seven 
attacks  since  the  first  occurred,  forty-three  years 
ago,  the  interval  between  that  and  the  second 
fit  having  been  thirteen  years,  and  the  interval 
between  the  two  last  seizures  having  been  seven 
years.  Between  extremely  different  cases  like 
the  two  just,  mentioned,  we  find  the  greatest 
variety  as  regards  the  frequency  of  attacks. 
Usually,  however,  there  are  a  number  of  fits 
every  month.  If  there  are  attacks  with  ex- 
tremely violent  convulsions,  the  frequency  is  gene- 
rally much  less  than  when  the  convulsions  are 
slight.  Seizures  of  ]ietit-7nal  are  usually  very 
frequent.  A  perfect  periodicity  is  extremely 
rare,  but  an  approximation  to  periodicity  is  not 
rare,  especially  in  women.  Singular  and  inex- 
plicable periods  will  sometimes  exist ;  the  writer 
knows  of  a  number  of  cases  with  a  weekly 
periodicity,  and  of  a  case  in  which  for  years 
attacks  recurred  every  forty-nine  days. 

Diagnosis. — In  most  cases  it  is  easy  to  dis- 
tinguish epilepsy  from  the  few  affections  which 
resemble  it.  Sometimes,  however,  difficulties 
exist.  There  is  no  essential  difference  between 
the  attacks  of  eclampsia  in  women  and  children 
and  attacks  of  epilepsy,  except  the  existence  in 
eclampsia  of  a  peripheric  cause  of  irritation, 
which  is  likely  to  disappear.  But  those  purely 
reflex  epileptiform  attacks  of  women  and  chil- 
dren are  sometimes  succeeded  by  genuine  attacks 
of  epilepsy,  changes  in  the  nervous  centres  occur- 
ring during  the  eclamptic  attacks,  which  lay  the 
foundation  of  persistent  epilepsy,  showing  itself 
after  the  peripheric  irritation,  which  was  the 
first  cause,  has  ceased  to  exist.  It.  is  some- 
timos, therefore,  almost  impossible,  in  children 
especially,  to  say  if  we  have  to  deal  with  eclampsia 
or  epilepsy.  The  same  may  be  said  of  all  kinds  of 
attacks  of  loss  of  consciousness  and  convulsions 
due  to  a  peripheric  cause,  whether  we  call  the 
affection  eclampsia  or  reflex  epilepsy.  (Set 
Convulsions.)  The  first  cause  in  those  cases  may 
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cease  to  exist  without  our  discovering  positively 
that  it  has  disappeared,  and  still  attacks  may 
continue.  As  the  treatment  is  to  be  very  much 
the  same,  except  that  in  purely  reflex  epilepsy 
we  have  to  fight  against  the  peripheric  cause 
besides  making  use  of  means  against  epilepsy 
itself,  a  mistake  is  not  dangerous. 

Hysteria  sometimes  borders  on  epilepsy,  so 
much  so  that  we  must  accept  for  certain  groups 
of  nervous  symptoms,  the  name  of  hystero- 
epilepsy.  Usually,  however,  there  is  no  com- 
plete loss  of  consciousness  in  hysteria  :  there  is 
rather  a  disordered  consciousness.  The  con- 
vulsions generally  do  not  follow  the  ordinary 
cycle  of  those  of  epilepsy  :  they  are  not  merely 
tonic  first  and  then  clonic ;  they  often  are  alter- 
nately, and  many  times  successively,  clonic  and 
tonic.  They  sometimes  resemble  voluntary 
movements  rapidly  executed.  The  attack  is  not 
followed  by  the  stupor  that  follows  so  often  a 
fit  of  epilepsy.  Before  and  after  the  attack, 
the  patient  exhibits  (or  has  done  so)  purely 
hysterical  symptoms.  Usually,  pressure  on  the 
ovary  during  the  attack  stops  or  increases  it, 
while  nothing  of  the  kind  is  found  in  a  fit  of 
epilepsy,  except,  of  course,  one  of  hystero- 
epilepsy,  in  which  case  the  two  affections  are 
blended  in  one. 

Epilepsia  mitior  (petit-mal)  sometimes  cannot 
be  easily  distinguished  from  syncopal  attacks. 
Usually,  however,  the  pulse  does  not  lose  so 
much  in  frequency  and  force  in  petit-mal  as  it 
does  in  fainting.  The  loss  of  consciousness  lasts 
for  a  shorter  period  in  petit-mal  than  in  syncope. 

Between  idiopathic  epilepsy  and  cerebral 
epilepsy,  there  are  generally  very  marked  differ- 
ences. In  epilepsy  due  to  disease  of  the  brain, 
attacks  are  almost  always  preceded  by  an  aura, 
consisting  either  in  referred  sensations  or  in 
cramps ;  in  such  attacks,  convulsions  often  occur 
without  loss  of  consciousness ;  very  frequently 
the  convulsions  are  unilateral,  either  on  the 
paralysed  side  or  on  the  other  side ;  and  almost 
invariably,  if  they  are  not  clearly  unilateral, 
differences  in  intensity,  in  kind,  and  in  duration 
exist  as  regards  the  spasmodic  contractions  be- 
tween the  two  sides  of  the  body. 

Prognosis.— Inherited  epilepsy  is  very  rarely 
cured.  The  writer  can  positively  state,  how- 
ever, that  it  may  be  cured.  Among  other  good 
cases  of  persistent  cure,  he  has  seen  two  ex- 
tremely remarkable.  The  patients  were  first 
cousins,  and  had  inherited  the  disease  from  a 
grandmother :  one  of  them  died  from  a  fall  while 
intoxicated,  five  years  after  his  last  attack  of 
epilepsy ;  the  other  died  in  China,  from  typhoid 
fever,  seven  years  after  his  last  attack.  They 
had  both  been  treated  for  about  two  years,  in 
1852  and  1853. 

There  is  a  very  great  difference  as  regards 
prognosis  between  \  ure  idiopathic  epilepsy  and 
other  forms  of  that  neurosis.  The  chances  of 
cure,  although  never  great,  are  by  far  greater 
when  some  curable  or  amendable  organic  altera- 
tion exists,  as  a  cause  of  epilepsy,  than  when  no 
such  thing  exists.  One  form  of  this  nervous 
affection — that  which  is  due  to  some  congestion 
-jr  even  a  more  serious  alteration  of  the  brain, 
—consecutive  to  typhoid  fever,  scarlatina,  or 
measles,  is  very  often  much  benefited  by  treat- 
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ment,  if  not  cured.  Epilepsy  caused  by  disease 
of  the  brain — syphilitic  or  not — is  much  more 
curable  than  any  other  form  of  that  neurosis. 
Epilepsy  beginning  in  childhood,  from  teething 
or  a  bowel-complaint,  and  having  lasted  many 
years,  is  almost  incurable. 

Complications  and  Sequelae. — Epilepsy  has 
no  necessary  or  usual  complication.  The  dis- 
eases which  accompany  it  often  are  frequently 
its  causes  and  not  complications.  Bright's  dis- 
ease and  other  organic  affections  of  the  kidney, 
diseases  of  the  liver,  the  womb,  and  other  viscera, 
when  allied  with  epilepsy,  if  they  have  not  been 
the  first  and  only  cause  of  it,  are  powerful  addi- 
tional causes.  There  are  no  sequelae  of  epilepsy 
worth  mentioning  except  some  amnesia,  which  we 
invariably  find  in  patients  cured  of  that  affection, 
after  having  suffered  from  it  for  many  years. 

Treatment. — A  most  important  fact  ought  at 
first  to  be  pointed  out  under  this  head :  it  is  that 
as  every  attack  causes  in  the  nervous  centres 
changes  which  prepare  other  attacks,  it  is  essen- 
tial to  produce,  if  possible,  the  abortion  of  attacks 
whenever  warnings  occur.  The  treatment  to  obtain 
such  an  abortion  varies  with  the  kind  of  warning. 
In  cases  in  which  a  real  aura  exists  many  means 
can  be  employed  with  the  greatest  benefit.  Tha 
writer  long  since  showed  that  the  old-fashioned 
mode  of  prevention  of  attacks,  consisting  in  the 
application  of  a  ligature  round  a  limb,  acts  not 
as  the  Galenic  doctrine  supposed  that  it  did,  that 
is,  by  barring  the  way  to  something  going  up  to 
the  brain ;  but,  on  the  contrary,  in  doing  just  the 
reverse,  that  is,  by  sending  an  irritation  towards  or 
rather  to  the  nervous  centres.  The  writer  has  also 
shown  that  the  ligature  need  not  be  left  applied, 
and  that  a  greater  success  is  obtained  by  t3dng 
suddenly  and  very  quickly  a  handkerchief  or  a 
band,  and  repeating  this  tying  several  times  in 
succession,  than  by  applying  the  ligature  even  very 
tightly  and  leaving  it  so.  He  has  also  demon- 
strated:— 1st.  That  the  ligature  can  do  good  even 
when  applied  on  another  limb  than  that  where 
the  aura  is  felt,  although  it  is  usually  more  effi- 
cacious on  the  latter ;  and  2nd.  That  pinching  or 
striking  the  skin,  or  irritating  its  nerves  by  heat, 
by  cold,  by  galvanism,  or  by  repeated  pricks  with 
a  needle,  will  generally  do  as  much  good  as  the 
ligature. 

In  those  cases  in  which  an  involuntary  mus- 
cular contraction  takes  place  before  an  attack — 
that  is  before  the  loss  of  consciousness — one  of 
the  most  efficient  means  to  produce  an  abortion 
of  the  fit  is  to  draw  forcibly  on  the  contracted 
muscles,  so  as  to  elongate  them.  For  instance, 
in  those  cases  in  which  the  unconsciousness  is  pre- 
ceded by  a  contraction  of  the  muscles  of  the  neck, 
drawing  the  chin  towards  one  shoulder,  turning 
forcibly  and  rapidly  the  head  towards  the  opposite 
shoulder,  gives  in  most  cases  a  very  good  chance 
of  checking  completely  the  tendency  to  the  fit.  In 
case  of  contraction  of  the  flexor  muscles  of  the 
forearm,  forcible  extension  of  the  hand  over  the 
fore- arm  may  succeed  in  preventing  the  attack. 
A  blow,  pressure,  or  friction  on  parts  where  some 
muscles  become  rigid,  may  have  the  same  favour- 
able effect. 

If  there  are  disturbances  of  breathing  among 
the  premonitory  symptoms,  the  inhalation  of 
ether  or  chloroform  may  prove  successful.  In 
G  G 


150 


EPILEPSY. 


cases  of  laryngismus  similar  means,  or  the  cau- 
terisation of  the  fauces  by  a  strong  solution  of 
nitrate  of  silver  has  been  found  most  useful  by 
the  writer.  The  use  of  anaesthetics  as  a  means 
of  warding  off  an  attack  is  too  much  neglected. 
By  the  help  of  ether  in  inhalations  we  have  suc- 
cooded,  with  Mr.  R.  Dunn,  in  preventing  an 
attack  in  a  patient  who  had  had  a  fracture  of 
tho  arm  in  a  previous  seizure,  and  who  used  to 
have  a  fit  regularly  every  week.  A  whole  week 
was  gained  in  that  way.  In  some  cases  the  re- 
currence of  attacks  has  been  warded  off  by  giving 
chloroform  or  ether  (by  inhalation)  to  patients 
who  had  had  the  first  of  -what  would  have  been 
otherwise  a  series  of  many  fits.  There  is,  in 
cases  in  which  a  fit  is  expected,  a  considerable 
chance  of  preventing  it  by  etherisation  or  chlo- 
roformisation. 

According  to  the  kind  of  warning  and  to  its 
seat  one  means  or  another  out  of  a  very  large 
number  (only  some  of  which  we  shall  mention), 
ought  to  be  used.  An  emetic,  a  purgative,  a 
stimulant,  the  immersion  of  the  two  hands  in 
hot  water,  the  application  of  a  lump  of  ice  to  the 
back  of  the  neck  or  between  the  shoulder-blades, 
the  subcutaneous  injection  of  a  solution  of  of 
a  grain  of  atropine  with  5  of  a  grain  of  morphine, 
powdered  asarum  taken  as  snuff,  a  dose  of  25 
grains  of  hydrate  of  chloral,  the  inhalation  of 
a  small  dose  of  nitrite  of  amyl,  extremely  rapid 
and  ample  voluntary  respiratory  movements  for 
five  or  six  minutes,  jumping,  running  for  at  least 
ten  minutes,  reading  very  loud  and  fast — such 
are  some  of  the  means  which  we  have  found  to 
be  the  most  successful. 

The  second  point  of  importance  about  treat- 
ment is  to  try  to  discover  a  part  of  the  body 
which  can  by  irritation  give  rise  to  a  premonitory 
symptom  of  an  attack,  or  even  to  an  attack  it- 
self. If  such  a  part  is  discovered,  counter- 
irritation  of  some  kind  is  to  be  applied  there. 
Our  remarks  must  be  confined  to  saying,  that 
hard  pressure  on  certain  parts  of  the  head,  the 
spine,  the  breast,  the  abdomen,  or  the  limbs, 
has  in  a  number  of  cases  produced  an  attack  or 
some  symptoms  of  it.  "We  have  seen  the  passage 
of  a  galvanic  current  produce  the  same  effect.  In 
such  cases  a  blister  or  other  local  application  has 
done  good  in  diminishing  the  violence  or  frequency 
of  attacks,  and  even,  in  a  few  instances,  helped 
notably  to  a  cure. 

The  modes  of  treatment  of  epilepsia  gravior  or 
mitior  which  chiefly  deserve  to  be  noticed  are 
the  following : — 

Against  idiopathic  epilepsy  the  most  powerful 
means  consists  in  the  simultaneous  use  of  some 
tonic  remedy  (such  as  strychnine  or  arsenic)  in 
a  solution  to  be  taken  after  meals  ;  and  of  a  mix- 
ture composed  more  or  less  like  the  following: — 

ft  Potassii  iodidi,  3ij. 
Potassii  bromidi,  Jj. 
Ammonii  bromidi,  3iij. 
PotasstE  bicarbonatis,  3j. 
Tinct.  calumba?  f.  3j. 
Aqua;  destillatce  f.  Jvj. 

Of  this  solution  may  be  given  to  adults  four 
doses  a  day,  three  of  one  teaspoonful  each  before 
meals,  and  the  fourth  of  three  toaspoonfuls  at 
bed-time  with  as  much  water  as  desired.  Ac- 
cording to  many  circumstances  the  dose  of  one 


or  another  of  the  ingredients  is  to  be  chauged. 
For  example,  if  the  petit-mal  exists  alone,  or 
coexists  with  the  complete  epilepsy,  the  dose  of 
the  bromide  of  ammonium  must  be  larger,  and 
that  of  the  other  bromide  diminished.  If  there 
is  a  weak  pulse  the  sesquicarbonate  of  ammonia 
is  to  be  substituted  for  the  bicarbonate  of  potash 
In  the  writer's  work  on  functional  nervous 
affections  all  the  rules  relating  to  that  mixture 
are  given,  and  we  will  only  say  now  that  its 
use  is  by  far  more  beneficial  than  that  of  any  of 
its  ingredients  alone  or  of  two  of  them.  Two 
essential  rules  are  to  be  followed  when  either 
such  a  mixture  or  any  of  the  many  bromides  is 
employed  against  epilepsy ;  the  first  is,  that  there 
ought  to  be  no  interruption  whatever  in  the  use  of 
such  remedies,  as  the  whole  benefit  that  may  have 
been  obtained  may  be  lost  at  once  after  an  inter- 
ruption of  even  only  a  few  days ;  the  second  is 
that  the  treatment  must  be  persevered  with  for 
at  least  two  years  after  the  appearance  of  the 
last  attack.  There  is  no  marked  harm  in  the 
great  majority  of  cases  from  a  prolonged  use 
of  a  mixture  like  the  above ;  many  patients 
have  taken  it  for  several  years,  and  some  for 
six,  eight,  or  ten  years  without  any  marked  bad 
effect. 

Idiopathic  epilepsy  (either  the  complete  or  the 
incomplete,  that  is  the  petit-mal)  has  been  suc- 
cessfully treated  (very  rarely  cured,  but  often 
benefited)  by  the  use  of  a  number  of  remedies. 
Judging  by  his  own  experience,  the  writer  names, 
as  the  most  powerful,  atropine  and  the  ammo- 
mated  sulphate  of  copper.  Although  not  able 
generally  to  produce  as  much  and  especially  as 
prompt  a  good  effect  as  the  above  mixture,  these 
two  remedies  have  the  superiority  over  this  mix- 
ture that  they  need  not  be  constantly  used,  and 
that  there  is  no  necessity  of  continuing  to  employ 
them  longer  than  eight  or  ten  months  after  the 
last  attack.  Next  in  importance  after  the  three 
means  spoken  of,  will  come  the  cotyledon  umbili- 
cus, the  nitrate  of  silver,  and  zinc  preparations, 
especially  the  bromide  of  zinc. 

The  other  forms  of  epilepsy  require  pretty  much 
the  same  modes  of  internal  treatment ;  but,  of 
course,  according  to  the  cause  of  each  form  some 
special  means  should  be  employed.  In  the  above 
prescription  the  dose  of  the  iodide  of  potassium 
must  become  as  large  as  that  of  the  bromide  of 
potassium,  when  syphilis  is  considered  to  be  the 
cause  of  epilepsy,  and,  if  needed,  mercury  should 
be  administered  also.  If  epilepsy  depends  on 
some  visceral  affection  it  is  clear  that  the  treat- 
ment should  be  directed  against  that  affection. 
But  if  the  liver  is  diseased  from  some  influence 
of  malaria  the  sulphate  of  quinine  should  not  be 
given,  as  it  is  almost  always  a  bad  remedy  against 
epilepsy,  often  more  hurtful  than  it  can  be  useful. 
Arsenic  then  should  be  the  remed}-  used  against 
the  sequelae  of  fever  and  ague.  If  quinine  must 
be  employed  in  cases  of  clearly  periodical  epi- 
lepsy, the  valerianate  should  be  given  rather  than 
the  sulphate. 

It  may  seem  strange  that  we  do  not  name  iron 
among  the  remedies  against  epilepsy.  The  writer'6 
experience  shows  that  in  most  cases  iron  is  rather 
harmful  than  useful.  It  is  only  in  cases  of  epi- 
lepsy allied  with  or  caused  by  chlorosis  or  con- 
siderable anaemia  that  its  good  effect  is  often 
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very  marked.  Even  then,  we  have  sometimes 
found  manganese  more  serviceable.  There  is, 
however,  one  salt  of  iron — the  citrate — which, 
although  less  powerful  against  a  deficiency  of 
blood-globules,  is  however  less  apt  to  give  rise 
to  attacks  than  are  most  ferruginous  preparations 
in  a  number  of  cases. 

Of  other  internal  remedies,  cod-liver  oil  if 
well  borne  is  certainly  useful,  especially  against 
the  petit-mal.  The  importance  of  giving  simul- 
taneously with  the  bromides  either  arsenic 
or  strychnine  has  been  already  mentioned.  Ar- 
senic alone  can  do  much  against  any  form  of 
epilepsy,  perhaps  chiefly  against  petit-mal,  but 
the  writer  does  not  personally  know  of  a  single 
case  of  cure  by  its  use.  Strychnine  can  also 
alone  do  good,  but  less  than  arsenic.  Digitalis 
or  digitaline  have  been  credited  as  having  effected 
cures  ;  so  have  turpentine  and  a  number  of  other 
medicines.  The  writer  has  obtained  only  a  very 
limited  good  from  the  use  of  digitalis  or  tur- 
pentine. As  regards  the  curative  influence  of  the 
nitrite  of  amyl,  it  is  yet  sub  judice. 

From  counter-irritation  there  is  a  great  deal  to 
be  expected.  Ice  (not  in  a  bag)  the  actual  cautery, 
blisters,  &c,  applied  to  the  back  part  of  the  neck 
and  between  the  shoulder-blades,  axe  most  useful 
in  any  form  of  epilepsy,  especially  when  there  is 
a  great  deal  of  headache  and  considerable  heat 
in  the  head.  When  attacks  are  very  violent  and 
frequent,  there  is  some  good,  and  at  times  a  de- 
cided amelioration  to  be  obtained  from  croton  oil 
applications  on  a  great  part  of  the  shaved  head. 
Setons  and  issues  very  rarely  do  any  good,  and 
often  weaken  and  irritate. 

A  circular  blister  round  a  limb,  a  finger  or  a 
toe,  is  most  useful  in  cases  of  an  aura  starting 
from  those  parts.  It  is  known  that  in  such 
cases  a  nerve  has  been  divided,  sometimes  with 
great  success.  Of  more  serious  operations,  there 
is  one  which  ought  to  be  completely  rejected, 
unless  there  is  good  reason  to  suspect  the  exist- 
ence of  an  intracranial  aneurism  on  the  carotid 
artery  or  one  of  its  branches,  namely,  the  liga- 
ture of  that  artery  in  the  cervical  region.  Al- 
though beneficial  in  a  few  cases  it  is  a  dangerous 
operation,  and  much  inferior  to  many  other 
means  of  treatment.  Trepanning  the  cranium, 
except  on  clear,  rational  ground,  is  certainly 
to  be  avoided,  although  it  has  in  a  few  such 
cases  cured  or  ameliorated  the  condition  of 
the  patient.  But  when  the  attacks  are  ex- 
tremely violent  and  frequent,  especially  if  they 
seem  to  endanger  the  life  of  the  patient,  and 
when  there  is  a  clear  evidence  of  pressure 
exerted  on  the  brain,  that  operation,  which  in 
such  cases  has  often  been  useful,  ought  to  be 
resorted  to,  after  the  failure  of  other  means. 
Laryngotomy  or  tracheotomy  are  to  be  rejected, 
except  in  those  instances  in  which  the  operation 
would  have  to  be  performed  even  if  there  were 
no  epilepsy.  In  cases  of  laryngeal  epilepsy  the 
writer  has  found  the  cauterisation  of  the  fauces 
and  of  the  larynx  itself  with  a  strong  solution 
of  nitrate  of  silver  a  veiy  useful  means,  and  even 
in  one  case  a  means  of  complete  and  persistent 
cure. 

During  an  attack  of  epilepsy,  excepting  what 
simple  common  sense  suggests,  there  is  very 
little  to  be  done.    Pressure  on  one  or  on  both 
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carotid  arteries,  which  we  now  know  to  act  on 
account  of  the  accompanying  pressure  on  the  par 
vagum  and  on  the  cervical  sympathetic  nerves, 
will  sometimes  considerably  shorten  an  attack, 
especially  if  there  is  violent  action  of  the  heart. 
At  the  time  convulsions  cease,  the  tongue  ought 
to  be  drawn  forward  and  the  head  of  the  patient, 
if  not  his  body,  turned  sideways,  so  as  to  avoid 
the  covering  of  the  larynx  by  the  half-paralysed 
tongue.  No  other  interference  at  all  with  the 
patient  should  be  the  rule  after  the  attack. 

C.  E.  Brown-Sequabd. 

EPILEPTIFORM )      „    .  ,  .  . 
EPILEPTOID       {—Partaking   of  the 

characters  of  epilepsy  ;  terms  generally  applied 
to  convulsions.    See  Convulsions. 

EPILEPTIC  INSANITY.— The  different 
classifications  of  mental  diseases  agree  generally 
in  making  a  separate  division  of  the  intellectual 
derangement  related  to  epilepsy.  This  latter 
ranks  prominently  among  the  predisposing  causes 
of  insanity,  but  has  not  been  found  to  proceed 
from  it,  unless  the  epileptiform  convulsions  ob- 
served with  the  majority  of  mental  affections  be 
improperly  regarded  as  epilepsy.  Evidently, 
the  fits  of  petit  mal  are  associated  with  insanity 
more  frequently  than  even  the  most  violent  of 
grand  mal ;  however,  from  this  association  it 
does  not  necessarily  follow,  as  currently  believed, 
that  insanity  should  be  a  mere  consecutive  acci- 
dent of  the  fit.  Falret,  endeavouring  to  recon- 
cile the  views  on  the  subject  put  forward  by 
French  alienists,  asserts  that  insanity  chiefly 
occurs  as  a  consequence  of  epileptic  attacks  re- 
curring at  short  intervals  after  a  prolonged  sus- 
pension of  the  disease — which  is  very  true.  Yet, 
insanity  may  besides  break  out  after  nocturnal 
attacks,  or  seizures  of  petit  mal,  without  any 
relation  whatever  to  the  length  of  their  suspen- 
sion, or  number ;  and  mania — usually  of  the  most 
furious  character — may  also  appear  as  a  fore- 
runner instead  of  the  sequel  of  the  fit;  or  it  may 
originate  with  the  very  first  epileptic  seizure 
and  recur  continually  thereafter.  Lastly,  the 
existence  of  epilepsy  and  paralysis  brings  about, 
from  the  beginning,  a  gradual  though  obvious 
impairment  of  the  intellectual  faculties,  which 
becomes  exacerbated  by  the  fits,  and  terminates 
in  dementia.  No  less  open  to  objection  is  the 
kindred  nature  of  the  physical  and  psychical 
manifestations  of  epilepsy,  admitted  by  Falret, 
to  establish  thereupon  the  intellectual  petit  mal 
and  the  intellectual  grand  mal.  The  first  cor- 
respond with  the  incoherent  and  violent  state 
described  as  furious  mania.  The  second  may 
continue  from  several  hours  to  several  days,  con- 
stituting an  intermediate  condition  between  the 
irregularities  of  character  which  attend  the  fit, 
and  the  highest  disturbance  of  the  furious  mania- 
cal seizures.  In  the  midst  of  this  confusion  of 
mind  epileptics  recall  to  their  memory  the  painful 
past  impressions,  which  spontaneously  spring  up 
in  their  imagination,  always  the  same  at  every 
new  access,  and  give  themselves  up  to  instanta- 
neous, sudden  acts  of  violence.  After  such  fit 
of  violence,  the  epileptic  either  quickly  returns 
to  himself,  regaining  his  consciousness  and  ren- 
dering an  imperfect  account  of  his  misdeeds,  or, 
on  the  contrary,  he  escapes,  running  away  in  a 
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bowilJorcd  und  greatly  agitated  condition.  In 
either  caso  the  confusion,  if  not  the  complete 
oblivion  of  what  has  happened,  is  almost  always 
a  striking  essential  feature  of  this  mental  btate, 
so  much  resembling  the  awakening  from  a  dread- 
ful dream.  The  foregoing  phenomena  are,  indeed, 
exhibited  by  the  insane  epileptic  ;  but  the  dis- 
tinction between  the  intellectual  grand  ?nal  and 
the  intdlcctual  petit  mal,  and  their  respective 
reference  to  the  physical  paroxysms  of  epilepsy, 
supposed  by  Falret,  implies  an  essential  connec- 
tion which  is  far  from  being  constant.  The  most 
fearful  fits  of  rage,  or  frenzy,  may  follow  the 
petit  mal,  or  may  burst  out  without  any  visible 
attack  at  all,  while  nocturnal  fits,  or  petit  mal 
and  grand  mal,  recurring  separately  or  together, 
may  often  herald  a  harmless  insanity  with  the 
highest  degree  of  melancholia  with  stupor,  with- 
out the  least  violent  reaction — which,  as  set 
forth  by  Falret,  should  exclusively  occur  upon 
the  physical  grand  mal.  In  other  common  in- 
stances, the  epileptic,  without  any  dejection  or 
stupor,  but  excessively  disposed  to  react  violently 
on  the  slightest  moral  or  physical  incitation,  talks 
and  acts  coherently,  in  an  apparently  rational 
manner,  but  actually  without  any  appreciation 
whatever  of  his  outward  relations — a  strange 
state  that  may  occur  along  with  diurnal  or  noc- 
turnal fits,  or  irrespective  of  any  manifest  physi- 
cal paroxysm,  as  the  only  exponent  of  the  epi- 
leptic malady.  For  all  these  reasons,  instead  of 
attempting  to  establish  an  immediate  relation 
of  cause  to  effect — which  cannot  be  proved — 
between  the  psychical  and  physical  paroxysms, 
it  is  safer  to  regard  epileptic  insanity,  or,  using 
a  more  adequate  term,  cerebral  epilepsy — as  one 
of  the  manifestations  per  se  of  the  spasmodic 
neurosis,  recognising  its  essential  source,  not  in 
this  or  that  kind  of  fits,  nor  in  their  frequency, 
but  in  the  very  pathogenetic  elements  of  the 
disease.  Unconsciousness,  with  an  excessive 
reflex  susceptibility,  displays  itself  as  the  chief 
characteristic  of  cerebral  epilepsy,  capable  of 
occurring  either  alone,  or  coupled  with  any 
other  form  of  the  epileptic  malady,  preceded 
sometimes  by  an  aura,  identical  to  that  which 
may  foretell  other  attacks. 

Description. — Assuming  the  practical  view 
above  maintained,  it  is  readily  observed  that  epi- 
leptic insanity — like  every  other  variety  of  in- 
sanity— manifests  itself  under  an  intermittent,  a 
remittent,  and  a  continuous  form. 

The  intermittent  form  is  characterised  by 
periodical  attacks,  breaking  out  at  irregular  in- 
tervals, either  before  or  after  the  fits,  which, 
moreover,  often  explode  as  though  they  were  an 
intercurrent  accident  of  the  maniacal  seizure. 
When  this  latter  directly  follows  the  grand 
mal,  the  patient  instantly  passes  from  the  clonic 
stage  of  the  fit  into  the  maniacal,  without  any 
intermediate  period  of  sleep  or  coma.  The  inter- 
mittent attacks  of  cerebral  epilepsy  rarely  last 
less  than  two  or  three  hours ;  they  may  be  de- 
veloped one  or  more  days  after  instead  of  closely 
accompanying  the  fits,  and  ordinarily  have  then 
a  longer  duration ;  or,  again,  the  intellectual 
disorder  may  reach  its  most  dreadful  stage 
without  any  spasmodic  fit  being  seen  or  sus- 
pected. Morel  proclaims  thai,  in  these  cases  the 
occurrence  of  convulsions  never  fails  to  disclose 
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the  true  nature  of  the  insanity,  as  such  patients 
ultimately  arrive  at  the  convulsive  fit  and  die. 
This,  however,  is  too  absolute  a  statement,  for 
undoubted  cases  of  cerebral  epilepsy  are  fre- 
quently met  with,  without  the  supervention  of 
any  spasms  in  the  final  state  of  cerebral  conges- 
tion, the  patient  sinking  into  a  profound  coma, 
but  sometimes  executing  automatically  in  this 
insensible  state  the  same  movement  of  the  head, 
or  some  other  habitual  gesture.  It  is  in  inter- 
mittent cerebral  epilepsy  that  unconsciousness 
appears  most  strikingly,  although  no  reference 
has  been  hitherto  made  to  its  clinical  or  far- 
reaching  medico-legal  significance,  nor  to  the 
explanation  it  furnishes  to  the  strange  oblivion 
or  amnesia,  so  peculiar  to  epileptics  after  the 
commission  of  their  criminal  acts.  Religious 
monomania  and  erotomania  are  common  in  the 
earliest  stages  of  intermittent  cerebral  epilepsy. 
However,  the  peculiar  disposition  to  wander  about 
in  an  aimless  manner,  the  volubility  and  instan- 
taneous changes  characteristic  of  the  deportment 
of  individuals  labouring  under  this  stage,  maybe 
transformed  into  an  opposite  manner  of  acting, 
the  epileptic  then  remaining  for  hours  or  days 
entirely  motionless  and  silent,  with  a  sullen  ex- 
pression of  countenance,  in  a  physical  and  mental 
condition  which  almost  verges  on  catalepsy,  and 
involuntarily  passing  his  urine  and  excrements, 
like  those  suffering  from  stupidity  or  melancholia 
attonita. 

No  complete  recovery  of  intellectual  sound- 
ness takes  place  between  the  paroxysms  or 
maniacal  exacerbations  of  remittent  epileptic 
insanity.  In  the  continuous  form  the  mental 
trouble  persists  throughout,  not  essentially  modi- 
fied by  the  recurrence  of  the  fits.  In  either 
instance  dementia,  imbecility,  or  a  range  of 
symptoms  very  similar  to  those  of  general 
paresis,  is  more  noticeable  than  the  uncon- 
sciousness with  high  irritability  and  sudden 
violent  acts  observed  in  the  intermittent  cases. 
The  remittent  and  continuous  forms  offer  no  em- 
barrassment as  to  their  diagnosis,  and  afford, 
upon  close  examination,  the  most  typical  exam- 
ples of folic  circulaire. 

The  intermittent  cerebral  epilepsy,  which 
occurs  in  no  proximate  connection  with  any 
fit  of  grand  mal  or  petit  mal,  corresponds  to 
the  larvated  epilepsy  of  Morel,  intellectual  epi- 
lepsy of  Maudsley,  psychical  epilepsy  of  Kraft- 
Ebing ;  and  most  of  the  cases  of  the  so-called 
instinctive  mania  {manie  sans  delire),  and  of 
mania  transitoria  also  belong  to  this  category. 
The  main  points  to  observe  in  this  perplexing 
aspect  of  the  spasmodic  neurosis  are  the  follow- 
ing : — Cerebral  epilepsy  implies  an  advanced 
stage  of  the  epileptic  malady,  but  may  and  does 
nevertheless  appear  at  any  time  throughout  its 
progress,  even  when  it  has  been  developed  in  a 
sort  of  hidden  or  larrated  manner.  The  dis- 
crimination between  larvated  epilepsy  and  other 
forms  of  intermittent  mania  is  rendered  easy  by  a 
reliable  account  of  the  antecedents  of  the  patient 
The  demonstration  of  parents  stained  with  any 
constitutional  nervous  disease,  or  addicted  to  in- 
temperance, an  extreme  susceptibility  to  anger, 
with  strange  peculiarities  of  character,  moral 
depravity,  and  a  more  or  less  dwarfed  develop- 
ment of  the  intellectual  faculties,  in  addition  to 
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the  onset  of  fits  during  infancy,  or  adolescence, 
and  subsequent  vertigo  or  fainting  fits  or  in- 
stantaneous absence  and  giddiness,  are  elements 
of  diagnosis  ■which  evince  the  true  epileptic 
nature  of  any  transitory,  instinctive,  or  mental 
disorder  that  has  recurred  -without  variation, 
or  witb  such  a  complete  resemblance  to  the 
preceding  paroxysms  as  we  notice  but  excep- 
tionally in  any  otber  kind  of  mania.  The  at- 
tacks of  cerebral  epilepsy  recur  -with  the  period- 
ic^ and  similar  premonitory  symptoms  peculiar 
1o  other  epileptic  paroxysms.  When  displayed 
from  the  beginning,  as  after  traumatic  injury 
to  the  head,  syphilis,  &c,  they  ordinarily  recur 
at  shorter  intervals  than  other-wise.  The  mani- 
festations of  cerebral  epilepsy  are  never  soli- 
tary, they  involve  a  repetition  of  fits  of  men- 
tal or  physical  character.  Consequently,  such 
insanity,  as  already  advanced,  discloses  an  active 
but  not  ultimate  progress  of  the  epileptic  malady, 
and  hence  the  possibility  of  its  cure  or  relief. 
Epileptic  insanity  is  rarely  manifest  before 
puberty,  for  idiotcy  accompanies  congenital  epi- 
lepsy in  idiotic  epileptics,  and  imbecility  the 
epilepsy  -which  develops  itself  during  childhood 
in  epileptic  imbeciles.  There  is  a  clear  relation 
between  the  intensity  and  length  of  the  epileptic 
insanity  and  the  impediment  to  the  cerebral  cir- 
culation, -which  in  its  extreme  degrees  may  ter- 
minate in  meningitis.  Giddiness  with  perspiration 
of  the  head,  sometimes  very  profuse,  and  epis- 
taxis,  are  symptoms  existing  during  or  imme- 
diately after  the  paroxysms.  The  cerebral 
congestion  is  further  betrayed  by  the  bloated  and 
livid  appearance  of  the  face;  the  injection  of  the 
conjunctivae,  -with  a  thick  -white  discharge  col- 
lected in  the  angles  of  the  eyelids ;  and  the  heavy 
look  of  the  patient.  The  pupils  during  the  ex- 
acerbations of  the  paroxysm — -when  the  patient 
becomes  boisterous  and  violent,  exhibit  a  dilata- 
tion and  contraction,  like  that  which  may  last 
for  several  seconds  or  even  a  minute  after 
the  fits  of  petit  mal  or  grand  mal.  Slowness  of 
the  respiratory  activity,  with  marked  loss  of  its 
normal  relation  to  the  pulse,  is  regularly  detected 
fn  every  case  where  the  epileptic  habit  has  become 
well  established,  as  also  an  increased  temperature 
of  the  skin  before  the  explosion  of  the  attack, 
ordinarily  attended  with  incontinence  of  urine 
when  it  takes  place  during  sleep  in  nocturnal 
epilepsy.  There  is  always  at  the  close  of  the 
fit  of  epileptic  insanity  a  period  of  sleep,  which 
effects  the  transition  to  a  sound  condition  of 
mind.  This  sleep  may  be  prolonged  several 
hours,  accompanied  by  a  heavy  breathing  or 
snoring,  which  makes  it  easily  mistaken  for  the 
eleep  of  drunkenness,  a  mistake  strongly  coun- 
tenanced by  the  quick  recovery  of  the  patient. 
Ar  other  conspicuous  sign  of  epileptic  insanity  is 
the  epileptic  echo,  or  repetition  by  the  patient  of 
the  same  word  or  phrase  addressed  to  him,  or 
present  in  his  mind.  Eomberg  has  described 
the  echo  sign  as  indicative  of  softening  in  cere- 
bral diseases,  but  in  epilepsy  it  chiefly  evinces  a 
perverted  will.  The  phenomenon  renders  itself 
very  evident  in  the  writings  of  the  epileptic  in- 
sane, even  during  the  very  occurrence  of  the 
fit,  thus  affording  confirmation  of  the  automatic 
repetition  of  motory  and  intellectual  acts  so 
peculiar  to  epilepsy. 
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Morbid  sensorial  phenomena  of  various  kinds 
existed  in  86  per  cent,  of  267  eases  of  epileptic 
insanity.  Hallucinations  of  hearing  were  re- 
corded in  62  per  cent,  of  the  said  number;  of  sight 
in  53  per  cent. ;  of  hearing  and  sight  in  42  per 
cent. ;  of  smell  in  6  per  cent. ;  and  finally  about 
30  per  cent,  of  the  cases  showed  6ome  disturbance 
of  general  sensibility,  such  as  anaesthesia,  hy- 
peresthesia, &c.  If  we  take  into  account  the 
almost  constant  occurrence  of  some  of  these  mor- 
bid sensations,  and  the  hyperassthetic  conditioD 
attending  epileptic  insanity,  it  will  not  be  diffi- 
cult to  realise  the  manner  in  which  its  victims 
are  fascinated  by  the  feelings  they  experience, 
which  ordinarily  assume  the  most  frightful  and 
deceitful  character.  Whenever  we  have  data  for 
comparison,  we  shall  see  that  the  hallucinations 
of  hearing  are  the  most  frequent,  as  shown  by 
the  foregoing  statistics.  Morel  has,  with  great 
propriety,  insisted  on  the  unmistakable  character 
of  these  hallucinations  of  hearing,  and  the  piercing 
sudden  noises,  usually  heard  by  epileptics,  dif- 
fering entirely  from  the  noises  complained  of  by 
those  labouring  under  the  delirium  of  persecu- 
tions, which  always  lead  an  attentive  observer 
to  a  definite  diagnosis  of  cerebral  epilepsy. 

The  intellectual  aura,  which  like  precursory 
clouds  of  a  threatening  storm  may  anticipate  the 
outbreak  of  a  fit  of  cerebral  epilepsy,  is  an  acces- 
sory symptom  common  to  all  the  attacks,  already 
noticed  in  the  general  description.  In  regard 
to  the  moral  and  intellectual  changes  which  cha- 
racterise epilepsy,  and  may  be  superinduced  from 
its  very  outset,  effacing — as  Maudsley  says — the 
moral  sense  as  it  effaces  the  memory,  there  is  one 
brief  remark  to  be  made.  Such  moral  depravity 
is  more  apt  to  occur  from  the  very  inception  of 
the  attacks,  when  epilepsy  is  induced  by  a  trau- 
matic injury  to  the  head ;  its  appreciation  is 
beset  with  difficulties,  and  although  these  morbid 
dispositions  do  not  constitute  a  state  of  insanity, 
they  must  place  the  epileptic — as  justly  declarod 
by  Baillarger — beyond  the  common  rule,  and  ex- 
tenuate at  least  his  legal  responsibility. 

Legal  Relations. — Bearing  in  mind  the  reflex 
nature  of  the  physical  and  mental  phenomena 
inherent  in  epilepsy,  and  our  inability  to  avoid 
the  effects  of  reflex  actions,  it  follows  as  a  matter 
of  course  that  epileptics  should  be  regarded  irre- 
sponsible for  any  criminal  act  they  might  commit 
under  theinfluence  of  a  paroxysm.  Those  familiar 
with  epileptics  know  that  the  majority  have  no 
knowledge,  or  at  least  a  very  imperfect  idea,  of 
their  misdeeds,  such  state  of  unconsciousness  being 
the  chief  characteristic  of  epileptic  insanity 
generally.  This  unconscious  cerebration  exhibits 
itself  in  a  high  degree  in  epilepsy,  but  is  not 
peculiar  to  it,  for  we  observe  it  more  or  less  in 
all  forms  of  insanity,  and  notably  in  somnambu- 
lism .  Finally,  a  clear  demonstration  of  the  above- 
described  phenomena  is  indispensable  before  we 
can  fully  appreciate  or  decide  upon  the  nature 
of  any  act  perpetrated  during  an  alleged  condition 
of  epilepsy. 

The  reasons  here  briefly  presented  for  the  ir- 
responsibility of  confirmed  epileptics  prove  no 
loss  forcibly  that  society,  in  its  turn,  must  be 
protected  from  their  misdeeds,  since  they  are 
unquestionably  the  most  dangerous  class  of  in- 
dividuals.   Therefore  criminal  epileptics  should 
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never  be  allowed  to  go  at  large  until  sufficient 
time  has  elapsed  to  demonstrate  the  arrest  of 
their  malady,  upon  continued  observation  by  a 
competent  physician. 

Treatment. — The  treatment  of  epileptic  in- 
sanity does  not  differ  from  that  of  epilepsy  gene- 
rally (see  Epilepsy).  Let  it  be  simply  noticed 
that  ergotine  in  dosos  of  three  to  six  grains,  and 
succus  conii  in  dosos  of  three  drachms  to  one 
ounce,  in  ofton  repeated  doses,  with  counter-irri- 
tation to  the  lowor  part  of  the  neck  (seton  or 
cautery),  and  cold  shower-baths  or  packing,  are 
among  the  most  reliable  means  to  be  resorted  to, 
to  abate  or  prevent  the  great  excitement  of  the 
insane  epileptic.  M.  G.  Echeverria. 

EPIPHORA  (eVl,  upon,  and  <pipo,  I  carry). 
A  flow  of  tears,  so  persistent  that  they  run  down 
the  cheek,  clue  either  to  obstruction  of  the 
lachrymal  duct  or  to  excessive  secretion.  See 
Lachrymal  Apparatus,  Diseases  of. 

EPIPHYTA  (e7rl,  upon,  and  (pvrbv,  a  plant). 
These  are  the  plant-like  organisms  found  on 
the  skin,  and  its  appendages  or  on  mucous  sur- 
faces, the  so-called  vegetable-parasites,  originating 
certain  diseases,  such  as  the  various  forms  of  tinea 
and  thrush.  The  more  important  of  them  are  the 
Achorion,  Trichophyton,  and  Microsporon.  The 
achorion  Schoenleinii  is  the  vegetable  fungus 
which  constitutes  the  mass  of  the  crusts  of  favus, 
and  belongs  to  the  group  of  Oidiae.  The  tricho- 
phyton is  the  dermatophyte  of  tinea  and  sycosis, 
and  is  found  in  the  substance  of  the  hair  as  well 
as  in  the  epidermis.  The  microsporon,  termed 
Epidermophyton  by  Bazin,  is  the  parasitic  fungus 
of  phytosis  versicolor.  Both  the  latter  are  mem- 
bers of  the  group  of  Torulaceae.  See  Epiphytic 
Skin-Diseases,  and  Aphtha.   Erasmus  Wilson. 

EPIPHYTIC  SKIN-DISEASES, — 

Synon.  :  Vegetable  parasitic  skin-diseases ; 
Tinea ;  Dermatophyte  diseases. 

Definition. — Epiphytic  diseases  are  diseases 
due  to  the  attack  upon  the  integuments  of  para- 
sitic fungi. 

Description. — Speaking  generally  it  may  be 
said  that  an  epiphytic  disease  consists  of  three 
component  elements — (a)  a  soil  favourable  to  the 
growth  of  the  attacking  epiphyte  ;  (b)  the  grow- 
ing epiphyte  itself  ;  and  (c)  the  effects  produced 
upon  the  skin-tissues  by  the  development  and 
increase  amongst  them  of  the  epiphyte. 

Epiphytic  Soil. — As  regards  the  soil  it  is 
difficult  to  exactly  describe  it,  but  it  is  indis- 
putable that  the  young,  those  whose  assimila- 
tion is  at  fault,  the  lymphatic,  and  fair  children, 
furnish  a  soil  peculiarly  favourable  to  the  growth 
of  vegetable  parasites. 

The  Epiphyte.— Vats  epiphyte  itself  consists  of 
reproductive  cellular  bodies  called  conidia  or 
sometimes  spores,  formed  of  an  outer  envelope 
composed  of  cellulose,  and  an  inner  membrane 
or  utricle,  enclosing  granules  floating  in  a  liquid, 
and  mycelial  filaments.  The  spores  are  round 
(as  in  tinea  tonsurans)  or  oval  (as  in  favus). 
having  an  average  diameter  of  '006  mm.,  and 
furnished  in  most  cases  with  a  nucleus.  These  co- 
nidia are  double-contoured,  solitary,  or  arranged 
in  rows,  or  massed  in  groups  (tinea  versicolor). 
The  mycelial  threads  vary  somewhat  in  appear- 
ance; they  may  bo  fine  transparent  filaments,  or 


large  distinct  double-walled  tubes.  They  are 
jointed  by  real  dissepiments,  and  more  or  less  con- 
stricted, and  contain  granules  and  cells,  whilst 
tho  terminal  filaments  bear  various  forms  of 
fructification.  In  many  cases  there  is  a  stroma, 
made  up  of  a  number  of  very  small  granules, 
resulting  from  the  subdivision  of  the  granules  and 
cells  in  the  interior  of  the  filaments,  and  even  ol 
the  conidia.  Some  question  the  vegetable  nature 
of  these  fungus-elements,  and  aver  that  they  re- 
present a  granular  degeneration  of  normal  skiu- 
structure  ;  but  no  transitional  stages  have  been 
discovered  betwixt  the  two  structures.  Further, 
these  fungi  can  bo  made  to  develop  the  character- 
istic fructification  of  tho  common  moulds  of  uu 
doubted  vegetable  nature,  and  similar  fungi  occui 
in  situations — as  the  hard  structure  of  corals,  &c. 
— in  which  they  could  not  have  been  derived  from 
any  kind  of  epithelial  or  other  animal  tissue. 
Conidia  may  readily  be  mistaken  for  fatty  gra- 
nules and  vice  versa.  But  the  former  refract  light 
strongly,  are  nucleated,  and  unaffected  by  ether  in 
the  least  degree. 

Effects. — Concerning  the  effects  induced  by 
their  growth  in  the  skin,  it  may  be  said  that 
fungi  act  like  ordinary  irritants,  inducing  in 
flammation  of  the  skin ;  and  as  the  fungi  grow 
equally  in  all  directions  from  a  given  centre, 
the  eruption  is  usually  circular.  Its  signs  are 
most  marked  at  the  circumference,  where  the 
fungus  is  in  its  most  active  state ;  but,  in  ad- 
dition, the  fungus  invades  the  epithelial  tis- 
sues ;  grows  downwards  into  the  follicles, 
causing  irritation  and  effusion  therein;  then  gra- 
dually attacks  the  hairs  or  hair-shafts,  absorbing 
their  moisture,  separating  the  component  fibres, 
and  causing  the  hairs  to  become  thickened, 
more  or  less  opaque,  twisted,  uneven  in  size 
along  the  shaft,  and  brittle,  so  that  they  easily 
oreak.  Nothing  but  the  growth  of  fungi  in  them 
can  produce  the  disease  of  the  hair  observed  in 
the  epiphytic  diseases. 

Varieties. — There  are  seven  clinical  varieties 
of  undoubted  epiphytic  diseases,  and  an  ad- 
ditional one,  about  which  great  difference  of 
opinion  has  been  expressed.  The  seven  are  as 
follows : — 

1.  Tinea  favosa  or  favits,  or  honeycomb  ring- 
worm, caused  by  the  achorion  Schbnkinii. 

2.  Tinea  tonsurans  (ordinary  ringworm  of  the 
scalp),  the  fungus  occurring  in  connection  with 
it  being  termed  trichophyton  tonsurans. 

3.  Tinea  kerion,  a  modification  of  the  last- 
named,  having  the  same  parasite,  and  being 
characterised  by  inflammatory  prominence  of 
the  follicles,  and  exudation  therefrom  of  viscid 
fluid. 

4.  Tinea  circinata  (ordinary  ringworm  of  the 
body),  including  the  ringworms  of  Oriental 
places, — Burmese,  Chinese,  Indian  ringworm, 
&c,  having  the  same  parasite  as  tinea  tonsurans, 
and  only  differing  from  it  essentially  in  the  fact 
of  its  occurrence  on  the  non-hairy  parts. 

5.  Tinea  sycosis,  or  ringworm  of  the  beard  ; 
the  parasite  being  microsporon  mcniagraphytes. 

6.  Tinea  versicolor  or  phytosis  versicolor,  the 
chloasma  of  English  writers ;  the  parasite  of 
which  is  microsporon  furfur. 

7.  Onychia  parasitica  or  onychomycosis,  para- 
sitic disease  of  the  nails,  caused  by  the  growth 
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In  the  nail  of  the  fungus  of  tinea  tonsurans  or 
tinea  favosa ;  in  other  words,  the  trichophyton 
or  the  achorion. 

At  one  time  it  was  thought  that  the  disease 
known  astiiteadecalvans  was  parasitic  and  caused 
by  the  growth  of  the  microsporon  Andouinii,  but 
this  is  at  present  a  disputed  point.  See  Alopecia. 

These  several  varieties  of  tinea  will  be  de- 
scribed in  detail  under  that  heading. 

Treatment. — The  principles  of  treatment  in 
parasitic  disease  consist  in  improving  the  tone 
of  the  nutrition,  and  in  bringing  parasiticides 
into  contact  with  the  fungus-elements,  so  as 
to  ensure  their  destruction  ;  the  latter,  however, 
is  a  matter  of  much  difficulty  when  the  fungi 
are  imbedded  deep  in  the  hair-follicle,  or  in  the 
lower  parts  of  the  shafts  of  the  hairs  of  the 
scalp.    See  Tinea.  Tilbury  Fox. 

EPIPLOITIS  (i-rrlTrXoov,  the  omentum). — 
Inflammation  of  the  epiploon  or  great  omen- 
tum.   See  Peritoneum,  Diseases  of. 

EPISPADIAS  (eVt,  upon,  and  a-irdai,  I 
draw).— A  malformation  of  the  penis,  in  which 
the  urethra  opens  on  its  upper  surface.  See 
Penis,  Diseases  of. 

EPISP  ASTICS  ( eVl,  upon,  and  <nrdw,  I  draw). 
Substances  which,  when  applied  to  the  skin,  are 
capable  of  producing  a  blister.  See  Counter- 
irritants. 

EPISTAXIS  (e'irl,  upon,  and  <TTd(a,  I  drop). 
Synon.  :  Fr.  Epistaxis ;  Ger.  Nasenblitten. 

Definition. — Epistaxis  signifies  a  bleeding 
from  the  nose. 

■^Etiology. —  Epistaxis  is  either  trattmatic  or 
idiopathic. 

The  traumatic  form  may  be  occasioned  by 
violent  sneezing,  by  snuffing  up  irritating  sub- 
stances, or  by  direct  violence  ;  but  in  these  cases 
there  frequently  appear  to  be  general  or  local 
predisposing  causes,  to  account  for  the  readiness 
with  which  it  occurs,  such  as  a  hsemorrhagic 
diathesis,  an  inflammatory  or  congestive  hyper- 
aemia,  or  some  ulceration  of  the  mucous  mem- 
brane. 

The  idiopathic  form  of  epistaxis  frequently 
occurs  in  children,  particularly  boys,  just  before 
or  about  the  age  of  puberty,  and  in  girls  as  a 
form  of  vicarious  menstruation.  Epistaxis  may 
be  one  of  the  forms  of  bleeding  in  persons  of 
hsemorrhagic  diathesis,  in  which  case  it  is  a  source 
of  anxiety  and  difficulty.  Occurring  in  advanced 
life,  it  may  be  indicative  of  over-distension  or 
obstruction  of  the  cerebral  venous  system  from 
chronic  Bright's  or  cardiac  disease ;  and  the 
blood  which  flows  is  then  often  venous  in  ap- 
pearance. Occasionally  it  occurs  as  a  spontaneous 
relief  to  determination  of  blood  to  the  head,  in 
which  form  the  blood  generally  proceeds  from 
one  nostril  only.  In  other  instances  epistaxis 
is  connected  with  serious  disorder  of  the  blood, 
as  in  the  specific  fevers.  Thus  it  is  often  asso- 
ciated from  the  outset  with  remittent,  enteric, 
typhus,  or  scarlet  fever,  and  is  indeed  regarded 
in  some  degree  as  pathognomonic  of  enteric 
fever.  It  may  also  attend  scurvy,  purpura  hse- 
morrhagica,  splenic  disease,  pyaemia,  and  erysi- 
pelas, being  a  sequence  of  the  septic  condition. 

In  its  passive  form,  epistaxis  is  often  associ- 


EPIKTHOTONOS  465 
ated  with  organic  disease  of  the  neart,  pleurisy, 
emphysema ;  or  with  ascites  or  ovarian  dropsy' 
on  account  of  pressure  on  the  diaphragm  inducing 
a  stasis  of  the  venous  circulation.  It  may  occur 
spontaneously  from  exposure  either  to  great  cold 
or  great  heat,  or  a  sudden  change  from  cold  to 
heat,  or  from  the  diminution  of  atmospheric 
pressure,  as  in  going  up  high  mountains. 

Symptoms. — Haemorrhage  from  the  nose  is  too 
familiar  to  demand  description  in  this  place. 
The  flow  of  blood  may  be  either  continuous  or 
drop  by  drop.  As  a  rule,  the  escape  of  blood  is 
from  one  nostril,  bleeding  from  both  being  rare. 
It  may  last  a  very  short  time,  or  for  some  hours, 
and  in  severe  instances  for  days,  causing  syncope, 
or  even  being  attended  with  fatal  results.  It  is 
at  times  met  with  as  occurring  periodically. 

Diagnosis, — Epistaxis  must  not  be  confounded 
with  haemoptysis,  as  may  happen  if  the  epistaxis 
takes  place  posteriorly,  and  the  blood  passes  into 
the  mouth. 

Treatment. — "When  epistaxis  is  obviously  a 
salutary  process,  as  it  undoubtedly  is  in  a  good 
many  instances,  it  subsides  spontaneously ;  where 
it  occurs  frequently  and  severely,  recourse  must 
be  had  to  mechanical,  cutaneous,  and  internal 
remedies.  The  local  application  of  cold  in 
the  form  of  cold  water  or  iced  compresses  to 
the  nose,  neck,  or  forehead  is  most  useful,  acting 
as  these  agents  do  either  directly  or  by  inducing 
a  reflex  effect  on  the  vaso-mptor  nerves.  Simple 
pressure  upon  the  nostril,  or  upon  the  septum 
nasi,  by  compressing  the  bleeding  nostril  with 
the  finger  of  the  opposite  hand,  while  the  arm  of 
the  affected  side  is  raised  above  the  head,  is  the 
most  readily  practicable  and  effectual  of  all 
measures.  The  application  of  mustard  over  the 
stomach  or  upon  the  ankles  is  sometimes  success- 
ful. When  simple  means  fail,  astringents,  either 
in  the  form  of  solution  or  powders,  may  be  in- 
jected into  the  cavities,  or  applied  on  plugs  of 
lint  or  cotton-wool,  such  as  alum,  acetate  of  lead, 
the  salts  of  iron,  or  gallic  or  tannic  acid. 

Internally,  the  frequent  administration  in 
small  doses  of  tinctura  ferri  perchloridi,  tur- 
pentine, bromide  of  potassium,  or  belladonna  and 
quinine  may  be  necessary  in  cases  of  periodic 
attacks. 

In  very  severe  cases  the  operation  of  plugging 
the  nares,  and  thereby  favouring  the  formation 
of  a  clot,  must  be  resorted  to,  and  the  most  ready 
and  easiest  method  is  by  the  employment  of  Bel- 
locq's  sound,  or  more  properly  cauula.  If,  how- 
ever, this  instrument  be  not  at  hand,  a  catheter 
or  an  eyed  probe  should  be  threaded  with  a  stout 
silk  or  hemp  ligature,  and  pushed  along  the  floor 
of  the  nose,  until  it  protrudes  beyond  the  velum 
palati;  one  end  of  the  thread  should  now  be 
pulled  out  of  the  mouth  by  the  fingers  or  forceps, 
and  a  roll  of  lint  or  a  piece  of  sponge  tied  to  it, 
and  then  pushed  up  behind  the  velum.  The 
catheter  and  the  attached  thread  being  now  with- 
drawn through  the  nostril,  the  plug  is  pulled 
forcibly  against  the  posterior  nares,  and  by  the 
pressure  exerted  the  haemorrhage  can  generally 
be  arrested.  Edward  Bellamy. 

EPISTHOTONOS  (iiri<x6fv,  forwards,  and 
rtivw,  I  extend). — A  synonym  for  emprosthoto- 
no«.    See  Emprosthotonos. 
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EPITHELIUM,  DISEASES  OF. 


EPITHELIOMA  (W,  upon,  6d\Kw,  I  grow 
— epitholium;  and  S/xbs,  like). — A  variety  of  can- 
cer, consisting  essontially  of  epithelial  elements. 
Sec  Cancer. 

EPITHELIUM,  Diseases  of.— The  differ- 
ent kinds  of  epithelium  must  be  separately  con- 
sidered, as  they  differ  in  their  pathological 
relations,  namely,  squamous  and  cylindrical  epi- 
thelium of  mucous  surfaces ;  serous  epithelium,  or 
endothelium ;  and  finally  spheroidal  or  glandular 
epitholium.  The  last  kind  will  be  better  treated 
of  under  the  heads  of  the  several  glands. 

A.  Diseases  of  Squamous  and  Cylindrical 
Epithelium. — 1.  Catarrhal  Inflammation. — 
Both  varieties  of  epithelium  occurring  on  mucous 
surfaces  are  subject  to  inflammation,  which 
usually  takes  what  is  called  the  catarrhal  form. 

Catarrhal  inflammation  is  characterised  by 
hyperaemia,  swelling  of  the  tissue,  rapid  pro- 
duction and  casting-off  of  cells,  and  increased 
production  of  the  normal  mucous  secretion  of 
the  parts,  without  the  production  of  any  coagu- 
lable  exudation,  or  any  layer  of  new  material. 
The  cells  thrown  off  are  partly  epithelial,  partly 
leucocytes  or  pus-cells.  The  secretion  contains 
mucin.  The  proportion  of  the  various  factors  of 
catarrhal  inflammation  varies  greatly,  sometimes 
hyperaemia  with  swelling,  sometimes  cell-produc- 
tion, sometimes  fluid  secretion  predominating; 
and  these  differences  sometimes  mark  different 
degrees  or  stages  of  the  inflammatory  process. 
When  the  number  of  leucocytes  thrown  off  is 
very  large,  the  catarrh  becomes  purulent,  which 
differs  only  from  the  other  in  degree.  Catarrhal 
inflammation  is  the  ordinary  result  of  irritation 
applied  to  a  mucous  surface ;  but  it  persists 
after  the  irritation  has  ceased,  and  has  a 
marked  tendency  to  become  chronic.  While  the 
chief  share  in  producing  and  maintaining  the 
phenomena  of  catarrh  must  be  referred  to  the 
condition  of  the  blood-vessels  of  the  mucous 
membrane,  the  part  played  by  the  epithelial 
cells  in  these  processes  is  a  point  of  great  in- 
terest and  importance,  though  as  yet  imperfectly 
determined.  These  cells,  whether  squamous  or 
cylindrical,  enlarge  and  alter  in  shape,  while 
there  must  be  (since  so  many  are  shed)  a  rapid 
new  formation  of  them  ;  but  the  seat  of  this 
new  formation,  whether  in  the  normal  or  the  pa- 
thological condition,  is  still  obscure.  Further, 
it  is  not  unusual  to  find  swollen  epithelial  cells 
"which  show  division  of  the  nuclei  or  partial 
division  of  the  cell  itself,  and  others  which  show 
within  their  substance  several  smaller,  round- 
ish bodies,  with  the  general  character  of  young 
cells.  These  appearances  have  been  regarded 
as  indicating  (1)  multiplication  of  cells  by 
fission,  (2)  endogenous  cell-formation  within  the 
mother-cells,  and  (3)  the  origin  of  the  numerous 
pus-corpuscles  seen  on  the  inflamed  surface. 
There  is,  however,  no  reason  for  thinking  that 
new  epithelial  cells  are  thus  formed.  By  others 
again  the  presence  of  pus-corpuscles  or  young 
cells  within  the  epithelial  cells  is  regarded  as 
an  unimportant  and  accidental  complication,  the 
young  cells  which  possess  the  power  of  migra- 
tion being  absorbed  into  the  protoplasm  of  the 
epithelial  cells,  so  as  to  appear  as  if  originally 
formed  there.    The  production  of  vacuoles  or 


spaces  in  the  altered  epithelial  elements  is  also 
explained  in  two  ways,  either  as  a  part  of  the 
process  of  cell-proliferation,  or  as  indicating 
partial  absorption  of  the  substance  of  the  cell. 
It  must  therefore  be  regarded  as  still  uncertain, 
whether  epithelial  cells  do,  by  a  process  of  pro- 
liferation, give  rise  to  any  new  elements. 

2.  Croupous  Inflammation. — Croupous  in- 
flammation is  distinguished  by  showing,  in  addi- 
tion to  hyperaemia  and  swelling,  the  production 
of  a  layer  of  new  material,  or  false  membrane, 
easily  detached  from  the  surface.  This  form  u 
usually,  if  not  exclusively,  seen  on  surfaces 
covered  with  cylindrical  epithelium,  as  in  the 
air-passages.  The  false  membrane,  composed  of 
fibrin  cementing  together  layers  of  detached 
epithelium  and  leucocytes,  doe»  not  owe  its 
origin  to  any  alteration  of  the  epithelium  itself. 

Croupous  inflammation  of  epithelial  surfaces 
has  been  regarded  as  always  indicating  some 
specific  form  of  inflammation.  It  now  appears, 
however,  that  it  may  be  produced  by  simple 
irritation,  such  as  that  which  produces  the 
catarrhal  form,  provided  the  irritation  be  suffi- 
ciently intense. 

3.  Diptheritic  Inflammation. — This  is  a 
name  used  with  much  variation  of  meaning,  but 
generally  to  signify  a  process  in  which  there  is 
production  of  a  false  membrane  closely  adherent 
to  the  epithelial  surface,  and  which  is  accom- 
panied by  some  degree  of  necrosis  or  gangrene. 
In  the  production  of  the  diphtheritic  false  mem- 
brane an  important  part  has  been  assigned  to 
the  epithelium,  it  being  held  that  the  new 
material  which  appears  like  exuded  fibrin  is 
really  produced  by  a  metamorphosis  (the  so-called 
fibrinous  transformation)  of  the  pavement  epithe- 
lium. It  is  pretty  clear  that  when  this  condition 
occurs  on  surfaces  covered  with  this  variety  of 
epithelium  some  such  change  in  the  epithelium 
does  take  place,  but  not  that  the  membrane  is 
made  up  wholly  or  even  in  any  large  degree  of 
such  altered  cells.  Moreover,  even  this  cannot 
be  clearly  traced  on  surfaces  covered  with  cylin- 
drical epithelium.  The  membranes  consist  in 
large  measure  of  cast-off  epithelium,  and  also  (as 
the  writer  holds)  partly  of  fibrin,  though  the  pre- 
sence of  the  latter  constituent  is  denied  by  some 
authors.  It  should  be  noted  that  the  terms 
croupous  and  diphtheritic  inflammation,  as  here 
used,  are  not  synonymous  with  the  diseases 
named  croup  and  diphtheria. 

4.  Patty  Degeneration. — It  is  very  common 
to  find  the  protop>sm  of  both  squamous  and 
cylindrical  epithelial  cells  dotted  with  oil-glo- 
bules, so  much  so  that  this  must  be  considered 
normal,  to  a  certain  extent,  in  some  glandular 
epithelium  (as  kidney),  and  does  not  appear  to 
interfere  with  the  function  of  the  cells.  When 
the  fatty  change,  however,  is  extensive,  and 
more  especially  when  the  whele  body  of  the  cell 
is  opaque,  the  condition  must  be  regarded  as  one 
of  fatty  degeneration  (aycFattt  Degeneration). 
This  is  seen  in  the  stomach  in  cases  of  alcohol- 
ism, in  poisoning  with  metals  or  phosphorus, 
and  in  cases  which  are  probably  nothing  more 
than  chronic  catarrh.  It  is  also  seen  in  the 
alveolar  epithelium  in  pulmonary  emphysema. 
Fatty  degeneration  appears  in  epithelium  to  be 
a  process  leading  to  atrophy. 
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5.  Muoous   or   Colloid   Degeneration  — 

Epithelial  cells,  especially  in  parts  which  are 
naturally  adapted  to  the  production  of  mucus, 
particularly  cylindrical  epithelium,  are  liable 
to  undergo  a  form  of  degeneration  in  which  a 
portion  of  their  protoplasm  becomes  converted 
into  mucous  substance,  and  thus  liquefied.  Cells 
having  this  character  are  often  seen  in  catarrhal 
conditions  of  the  mucous  membrane  of  the  air- 
passnge  -,  but  the  change  does  not  appear  to  occur 
as  a  substantive  disease.  It  has  not  been  traced 
in  squamous  epithelium. 

G.  Albuminoid  (Waxy  or  Amyloid)  De- 
generation.— This  form  comparatively  rarely 
affects  epithelial  cells,  but  still  in  cases  of  albu- 
minoid disease  we  may  sometimes  find  that  the 
mucous  surface  of  the  intestines  is  stained  with 
iodine  in  the  characteristic  manner.  In  one  or 
two  cases  the  writer  has  observed  a  similar 
change  in  the  surface  of  the  pelvis  of  the  kidney, 
and  even  the  bladder,  where  there  has  been 
albuminoid  disease  of  the  kidney. 

B.  Diseases  of  Endothelium. — The  single 
layer  of  flat  epithelium  found  on  serous  surfaces, 
which  differs  so  much  from  the  other  forms  as 
to  be  now  generally  known  by  another  name, 
endothelium,  differs  also  in  its  pathological  re- 
lations. 

1.  Catarrhal  Inflammation  is  unknown  on 
6erous  membranes,  their  characteristic  form  of 
inflammation  being  exudative  and  fibrinous, 
corresponding  thus  to  the 

2.  Croupous  Inflammation  of  mucous  sur- 
faces. In  this  inflammation  the  endothelium 
does  not  necessarily  take  any  part,  though  when 
the  inflammation  is  once  established  the  endo- 
thelium is,  in  part,  simply  shed,  in  part  shows 
changes  of  a  proliferative  kind;  cell-division, 
multiplication,  and  endogenous  cell-formation 
being  observed  here  •with  less  ambiguity  (as  it 
appears  to  the  writer)  than  in  the  epithelium  of 
mucous  surfaces.  Similar  changes  appear  to 
occur  in  chronic  inflammation  of  serous  sur- 
faces, and  to  play  an  important  part  in  the  pro- 
duction of  fibrous  adhesions  between  opposing 
surfaces. 

3.  Fatty  Degeneration. — Endothelial  cells 
are  also  subject  to  fatty  degeneration,  which  may 
be  very  clearly  seen  in  surfaces  macerated  by  a 
collection  of  fluid,  as  in  serous  effusions  of  the 
peritoneum  or  pleura. 

The  other  pathological  changes  of  endothelium 
have  not  been  studied. 

The  epithelium  (or  endothelium)  lining  the 
inner  surfaces  of  the  walls  of  arteries  and  veins, 
closely  resembles  the  endothelium  of  serous 
surfaces.  It  is  very  subject  to  fatty  degenera- 
tion, as  maybe  seen  on  examining  atheromatous 
arteries.  Proliferative  changes  have  also  been 
traced  by  some  observers  in  the  process  of  occlu- 
sion of  ligatured  arteries  or  veins  obstructed  by 
thrombosis  ;  but  they  do  not  appear  to  play  any 
important  part  in  idiopathic  disease. 

C.  Diseases  of  Glandular  Epithelium.— The 
diseases  of  glandular  epithelium  are  best  spoken 
of  under  the  head  of  diseases  of  the  several 
glands.    See  Breast,  Diseases  of ;  &c. 

J.  F.  Payne. 

EPITHEM  (M,  upon,  and  rlBnixi,  I  place). 
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A  general  term  for  a  class  of  external  applica- 
tions which  are  soft  and  moist,  such  as  poultices 
and  fomentations.  Sec  Fomentations,  and  Poul 
tices. 

EPIZOA  (M,  upon,  and  (wov,  an  animal). — A 
term  formerly  much  used  by  zoologists  to  charac- 
terise a  peculiar  and  distinct  group  of  parasitic 
creatures  -which  attach  themselves  to  fishes,  but 
now  more  generally  employed  to  embrace  all 
kinds  of  parasites  having  the  habit  of  residing 
in  or  upon  the  surface  of  the  body  of  man  and 
animals.  In  the  writer's  judgment  the  more  com- 
prehensive term  Ectozoa  is  preferable,  and  the 
distinctions  which  have  been  created  as  to  the 
relative  value  of  these  two  terms  ought  to  be 
abolished.  In  any  case  it  should  be  understood 
that  the  equivalent  terms  epizoa  and  ectozoa 
have  no  zoological  significance,  being  simply  em- 
ployed for  convenience'  sake  when  we  are  speak- 
ing of  external  parasites,  of  whatever  character ; 
in  contradistinction  to  the  term  entozoa.  The 
epizoa  comprise  such  parasites  as  lice  and  mites 
{Dermatosod),  and  the  term  might  also  be  made 
to  include  fleas,  bugs,  and  other  creatures  whose 
residence  on  the  surface  is  only  occasional,  and 
of  very  short  duration.  See  Parasites,  and 
Entozoa;  also  Acarus,  Demodex,  Chigoe,  Pe- 
diculus,  and  GSstrus.  T.  S.  Cobbold. 

EPULIS  (^7rl,  upon,  and  ol\ov,  the  gum). 
See  Mouth,  Diseases  of. 

EQUINIA  (equits,  a  horse). — A  synonym  foi 
glanders.    See  Glanders. 

EQUINIA  MITIS.    See  Glanders. 

ERETHISM  (ipeelfa,  I  irritate).— A  con- 
dition of  excitement  or  irritation,  affecting 
either  the  whole  system  or  a  particular  organ 
or  tissue.  The  word  has  been  especially  ap- 
plied to  the  condition  of  the  body  in  the  early 
stage  of  acute  diseases,  and  also  to  that  in- 
duced by  the  too  free  use  of  mercury  (mercurial 
erethism).    See  Mercury,  Poisoning  by. 

ERGOTISM.— Synon.  :  Morbus  cereal  is;  Fx. 
Ergotisme  ;  Ger.  Ergotismus,  Kriebelkrankheit. 

Definition. — A  disease  due  to  the  action  of 
ergot  upon  the  organism. 

^Etiology. — This  disease  derives  its  name 
from  the  fact  that  it  is  the  result  of  the  ingestion 
of  ergot — the  stroma  of  a  fungus  called  Clavi- 
ccps  purpurea,  which  grows  parasitically  in  the 
ear  of  the  Rye.  In  some  seasons  this  form  of 
blight  affects  the  grain  so  extensively  that  ten 
per  cent,  of  the  meal  may  consist  of  ergot.  The 
phenomena  to  be  described  as  symptoms  of  er- 
gotism have  been  regularly  and  exclusively 
traced  to  the  use  of  articles  of  food  made  from 
rye-meal  thus  contaminated.  The  appearance 
and  severity  of  the  disease  vary  with  the  amount 
of  ergot  consumed.  Children  at  the  breast  are 
never  attacked.  Ergotism  has  frequently  broken 
out  in  -well-marked  epidemics,  after  unfavour- 
able harvests.  In  ruder  times  it  constituted  a 
severe  form  of  scourge  ;  but  now  it  usually  oc- 
curs sporadically,  or  is  limited  to  families  or 
small  communities. 

Anatomical  Characters. — Nothing  definite 
is  known  respecting  the  morbid  anatomy  of 
ergotism. 
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Symptoms.— Within  a  few  days  of  the  first 
ingestion  of  meal  poisoned  with  ergot,  the 
ordinary  phenomena  of  irritant  poisoning  are 
IY  P°d'  namely'  vomiting,  diarrhoea,  severe 
abdominal  pains  and  cramps,  and  general  depres- 
sion—giddiness  and  headache  being  specially 
marked. 

Along  with  the  preceding,  certain  special 
symptoms  gradually  make  their  appearance.  The 
first  and  most  characteristic  of  these  is  formi- 
cation, attended  with  severe  itching  of  the  skin 
of  the  extremities.  The  other  special  senses, 
such  as  vision  and  hearing,  may  also  become 
disordered.  Occasional  spasms  occur  in  the 
muscles.  Eavenous  hunger  is  said  to  be  a  strik- 
ing symptom  in  some  instances.  The  pulse  is 
infrequent  and  small.  Respiration  is  not 
markedly  disturbed. 

The  remaining  phenomena  peculiar  to  ergot- 
ism aro  usually  described  as  belonging  to  two 
forms,  the  gangrenous  and  the  spasmodic,  accord- 
ing as  the  circulation  or  the  nervous  system  is 
chiefly  affected. 

a.  Gangrenous  Ergotism. — Gangrene,  due  to 
ergot,  is  peculiar  only  in  respect  of  its  cause. 
The  toes,  fingers,  feet,  ears,  and  nose  are  the 
parts  most  commonly  attacked.  The  incipient 
discolouration,  pain,  and  swelling  are  observed 
within  a  period  of  two  days  to  three  weeks  from 
the  commencement  of  the  other  toxic  symptoms. 
The  necrotic  process  passes  through  the  ordinary 
stages  of  development ;  may  be  either  '  wet '  or 
'  dry  ; '  and  advances  to  complete  separation  of 
the  part,  if  this  have  not  been  previously  re- 
moved by  operation. 

b.  Spasmodic  Ergotism. — The  leading  symptom 
of  this  form  of  the  disease  is  the  occurrence  of 
severe  intermittent  cramps  or  painful  spasms, 
specially  affecting  the  lower  extremities.  These 
develop  into  tonic  contraction  of  the  muscles, 
•with  fixation  of  the  limbs ;  and  end  perhaps  in 
general  convulsions,  prostration,  unconscious- 
ness, and  death.  Abortion  does  not  appear  to 
be  of  frequent  occurrence. 

Course,  Duration,  and  Terminations. — Many 
cases  of  ergotism  are  acute  rather  than  chronic  ; 
but  when  gangrene  appears,  the  course  may  be 
very  protracted  and  variable.  Spasmodic  er- 
gotism may  last  from  two  weeks  to  as  many 
months.  The  mortality  is  said  to  have  fallen 
from  sixty  to  ten  per  cent.  In  a  few  cases,  reso- 
lution occurs  in  affected  extremities. 

Pathology. — Beyond  its  effect  as  an  irritant 
poison,  the  specific  influence  of  ergot  is  exerted 
upon  the  organs  of  circulation,  upon  the  central 
nervous  system,  and  upon  the  uterus. 

The  Circulation. — Ergot  produces  a  remark- 
able slowing  of  the  cardiac  rhythm ;  the  ar- 
teries become  contracted,  with  diminution  or 
even  disappearance  of  their  channel,  or  formation 
of  thrombi ;  the  blood-pressure  falls ;  and  the 
veins  become  dilated  and  distended.  The  most 
recent  and  consistent  theory  respecting  these 
phenomena  is,  not  that  the  muscular  coats  of  the 
arteries  actively  contract,  but  that  the  venous 
walls  are  primarily  relaxed.  The  veins  are  thus 
overfilled,  and  the  arteries  drained  of  blood  ;  the 
blood-pressure  is  lowered  ;  and  the  heart  being 
insufficiently  fed,  contracts  feebly  and  slowly. 

The  Nervous  System. — Certain  of  the  spinal 
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centres,  both  motor  and  sensory,  are  first  stimu- 
lated and  afterwards  paralysed  by  ergot  di- 
rectly, according  to  some  authorities,  indirectly 
according  to  others. 

The  Uterus.  —  The  unquestionable  action  of 
ergot  upon  the  uterus  is  explained  by  some 
authorities  as  due  to  stimulation  of  the  centre 
for  the  uterus  in  the  cord.  Others  consider  that 
ergot  acts  upon  the  muscular  fibres  of  the  orguu, 
either  directly  or  indirectly  through  the  blood- 
supply. 

Whatever  may  be  the  value  of  the  several  '  ex- 
planations '  of  the  action  of  ergot,  the  facts  con- 
nected with  it  suffice  to  account  for  the  specific 
phenomena  of  ergotism.  The  small,  feeble,  and 
infrequent  pulse  are  due  to  interference  with  the 
circulation  ;  while  the  painful  spasms,  as  well  as 
the  formication  and  other  6ensory  disturbances, 
are  the  direct  result  of  the  action  of  the  poisou 
upon  the  cord.  The  gangrene  may  also  be  partly 
due  to  the  latter  cause. 

Diagnosis. — The  occurrence  of  gangrene  in 
a  number  of  young  and  previously  healthy 
persons  should  remove  all  difficulty  from  the 
diagnosis  of  ergotism.  The  spasmodic  form  of 
the  disease  may  be  distinguished  from  epidemic 
cerebro-spinal  fever  by  the  absence  of  pyrexia. 

Prognosis. — The  prognosis  depends  chiefly 
upon  the  early  recognition  and  removal  of  the 
cause.  The  probability  of  the  escape  of  affected 
extremities  may  be  estimated  by  the  degree  to 
which  the  gangrenous  process  had  advanced. 

Treatment. — The  treatment  of  ergotism  con- 
sists in  removing  the  cause  of  the  disease ;  in 
hastening  the  elimination  of  the  poison  by  the 
cautious  administration  of  emetics  and  purga- 
tives ;  in  allaying  the  symptoms  of  gastro-ente- 
ritis ;  and  in  supporting  the  strength  of  the 
patient  by  internal  and  external  stimulants, 
such  as  alcohol,  warmth,  and  friction.  Gangrene 
must  be  averted  by  careful  local  stimulation, 
by  means,  for  example,  of  warm  fomentations; 
or  treated,  if  it  should  arise.    See  Gangrene. 

J.  Mitchell  Bruce. 

EROSION  (erodo,  I  gnaw). — A  superficial 
destruction  of  tissue,  caused  especially  by  fric- 
tion, pressure,  corrosion,  or  certain  forms  of 
ulceration. 

EROTOMANIA  (epuis,  love,  and  fiavia,  mad- 
ness).— Synon.  :  Love-melancholy,  Satyriasis  (in 
men);  Nymphomania(inwomen) ;  Fr. Monomanic 
irotique  ;  Ger.  Liebcswuth. — Insanity  character- 
ised by  excessive  sexual  excitement;  sometimes 
symptomatic  of  cerebral  lesion,  sometimes  of  dis- 
order in  the  reproductive  organs.    See  Insanity 

ERRATIC  (erro,  I  wander). — Wandering, 
shifting,  or  irregular.  Applied  to  pains,  erup- 
tions on  the  skin,  and  other  morbid  phenomena 
when  they  shift  or  move  from  place  to  place. 

ERUCTATION"  (cructo,  I  belch).—  Defini- 
tion.— The  sudden  escape  or  expulsion  of  gas 
from  the  stomach  upwards,  with  or  without  an 
admixture  of  portions  of  liquid  or  solid  food,  or 
of  gastric  juice,  or  other  liquids. 

Description. — The  act  of  eructation  may  be 
voluntary  or  involuntary.  In  the  former  case 
a  small  portion  of  air  is  first  swallowed,  and  by 
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the  over-distension  thus  produced  the  escape  of 
a  portion  of  the  gaseous  contents  of  the  stomach 
is  favoured.  When  involuntary,  we  must  sup- 
pose that  the  cardiac  orifice,  which  is  closed  in 
the  normal  state  of  digestion,  is  relaxed,  and 
thus  permits  the  rejection  of  portions  of  un- 
digested matter.  From  the  violence  with  which 
eructations  often  take  place,  we  may  also 
assume  that  the  muscular  coat  of  the  stomach 
contracts  spasmodically  at  the  same  moment 
that  the  relaxation  of  the  cardiac  opening  oc- 
curs. The  nature  of  the  material  rejected  varies 
greatly.  Sometimes  it  is  tasteless,  in  others  acid, 
and  in  rarer  instances  alkaline. 

^Etiology. — Eructations  occur  in  all  gastric 
diseases  attended  with  an  undue  formation  of 
gas.  They  are  constantly  complained  of  in  atonic 
dyspepsia,  more  especially  in  that  form  which 
occurs  in  elderly  people,  and  are  probably  the 
result  of  an  imperfect  contraction  of  the  sto- 
mach, preventing  the  due  expulsion  of  the 
digested  food  into  the  intestine.  They  form  a 
prominent  and  distressing  symptom  in  dilatation 
of  the  stomach.  In  such  cases  the  patient  often 
complains  of  a  sense  of  fermentation  in  his 
abdomen,  and  immense  quantities  of  gas  are 
expelled,  generally  mixed  with  an  acid  or  acrid 
fluid. 

Treatment. — The  indications  in  the  treat- 
ment of  eructations  are  to  prevent  the  decom- 
position of  food,  and  the  formation  of  gases  and 
other  products ;  to  restore  tone  to  the  stomach, 
and  remove  any  morbid  condition  of  this  organ ; 
and  to  give  remedies  with  the  view  of  absorbing 
gases,  or  assisting  the  act  of  eructation.  See 
Stomach,  Diseases  of.         Samuel  Fenwick. 

ERUPTION  (eruptio,  a  bursting  forth). — 
This  term  is  commonly  applied  to  a  pathological 
manifestation  in  the  skin  ;  more  or  less  general ; 
sometimes  marked  by  colour,  sometimes  by  pro- 
minence, but  more  frequently  by  both.  When 
sudden  and  hypersemic,  a  term  derived  from  the 
efflorescence  of  a  plant,  namely,  exanthema,  is 
employed,  as  in  the  instance  of  the  exanthematous 
eruptions — scarlatina,  rubeola,  roseola,  and  va- 
riola. The  term  is  equally  applicable  to  less  acute 
forms  of  dermatosis,  such  as  urticaria,  eczema, 
impetigo,  ecthyma,  acne,  and  furunculus  ;  and  is 
also  used  for  still  more  chronic  forms  of  disease, 
for  example,  lepra  vulgaris  ;  and  for  outgrowths 
of  the  skin,  due  to  aberration  of  nutrition,  as  in 
the  instance  of  warts  and  molluscous  tumours. 

Erasmt/s  Wilson. 

ERYSIPELAS  (ipiai,  I  draw,  and  ire'Aay, 
near). — Synon.  :  Lat.  Erysipelas ;  Fr.  Erysipele ; 
Ger.  Erysipelas.  Popular  names  : — St.  Anthony's 
Fire  (English) ;  the  Rose  (Scotch) ;  der  Rothlavf, 
and  die  Rose  (Ger.) 

Definition. — Inflammation  of  the  integument 
tending  to  spread  indefinitely  {Royal  College  of 
Physicians'  Nomenclature  of  Diseases).  The  vague- 
ness of  this  definition  indicates  the  looseness 
with  which  the  term  is  employed.  The  features 
common  to  all  inflammations  usually  spoken  of 
as  erysipelatous  are  fever,  usually  preceding  the 
local  phenomena  ;  and  an  inflammation  tending 
to  spread  indefinitely  by  means  of  the  lymph- 
spaces  and  lymphatic  vessels  of  the  affected  part. 
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Summary  of  Varieties. — Erysipelas  is  usually 
divided  into  (a)  Simple  Cutaneous,  (6)  Phleg 
monous  or  Cellulo-cutaneous,  and  (c)  Cellular,  01 
Diffuse  Cellulitis  (Nunneley).  In  addition  to 
these  three  chief  varieties,  erysipelatous  inflam- 
mation of  the  lymphatic  vessels  and  veins,  and 
of  serous  and  mucous  membranes,  is  also  de- 
scribed. 

Pathology. — All  the  inflammatory  affections 
thus  loosely  classed  together,  as  erysipelas  in  its 
various  forms,  have  one  feature  in  common.  They 
all  belong  to  the  class  of  infective  inflammations 
— that  is  to  say,  the  inflammatory  products  pos- 
sess the  property  of  setting  up  an  inflammation 
similar  in  character  to  that  at  the  original  focus 
in  any  part  with  which  they  may  come  in  contact. 
In  erysipelas  these  infective  products  diffuse 
themselves  by  the  lymphatic  vessels  and  lymph- 
spaces,  and  thus  set  up  a  spreading  lymphatic 
inflammation.  As  the  poison  diffuses  itself,  it 
seems  in  most  cases  to  lose  its  intensity,  and 
thus  the  spreading  is  finally  arrested.  Of  the 
exact,  nature  of  the  poison  we  know  nothing 
definite.  As  in  other  infective  inflammation 
the  exudation-matter  contains  minute  organisms 
(micrococci) ;  but  the  part  these  play  in  produc- 
ing the  disease,  and  their  mode  of  origin,  are 
matters  of  dispute.  The  poison,  whatever  it 
may  be,  is  communicable  from  one  individual  to 
another.  It  is  probable,  however,  that  simple 
cutaneous  erysipelas  diners  entirely  in  nature 
from  cellulo-cutaneous  and  cellular  erysipelas. 
The  two  latter  are  in  most  cases  purely  local  in 
origin,  and  the  poison  which  causes  them  pro- 
bably varies,  both  physically  and  chemically,  in 
different  cases.  In  some  cases  it  may  be  merely 
decomposing  animal-matter,  in  others  it  may  be 
something  as  truly  specific  as  the  infective  pro- 
ducts of  malignant  pustule  or  the  poison  of  a 
venomous  reptile.  The  effect  produced  by  the 
inoculation  of  such  poisons  depends  to  a  great 
extent  npon  the  susceptibility  of  the  individual, 
This  is  increased  by  all  bad  hygienic  conditions 
and  above  all  by  the  abuse  of  alcohol  and  con- 
sequent visceral  disease.  When  these  affections 
commence  apparently  spontaneously,  careful  in- 
quiry will  almost  invariably  show  that  the  start- 
ing point  has  been  some  local  injury  occurring 
in  a  person  previously  in  ill-health.  Simple 
cutaneous  erysipelas,  on  the  other  hand,  par- 
takes much  more  of  the  nature  of  an  acute 
specific  fever.  It  is  communicable  not  only  by 
direct  inoculation,  but  by  infection  ;  there  is  a 
distinct  period  of  incubation,  the  duration  of 
which  is  uncertain  (variously  stated  from  a  few 
days  to  two  weeks)  ;  the  constitutional  symptoms 
precede  the  local  inflammation,  often  by  a  day  or 
more ;  and  the  disease  occurs  in  epidemics.  It 
differs  from  other  acute  specifics  in  its  extremely 
irregular  course,  and  by  its  not  conferring  on 
the  patient  any  immunity  from  a  second  attack; 
in  fact,  one  attack  predisposes  to  another.  Two 
views  are  therefore  held  by  different  authors 
with  regard  to  it.  On  the  one  hand  some  con- 
sider it  primarily  a  general  disorder,  the  local 
manifestation  of  which  is  a  diffuse  inflammation 
starting  from  any  wound  that  may  exist  on  the 
person  of  the  patient,  or,  failing  that,  choosing 
by  preference  the  points  of  junction  of  mucous 
membrane  and  skiu     On  the  other  hand  it  is 
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described  as  originally  a  purely  local  inflam- 
mation, infective  in  character,  aud  secondarily 
giving  rise  to  constitutional  disturbance.  Others 
again  suppose  both  forms  to  exist,  and  describe 
them  as  traumatic  or  surgical,  and  idiopathic  or 
medical  erysipolas.  At  the  present  time  the 
question  cannot  be  considered  as  definitely 
settled. 

jEtiolooy. — L  Infection.  Erysipelas  is  un- 
doubtedly infectious  and  inocuUble,  as  the  ex- 
perience of  hospitals  sufficiently  teaches  us.  Its 
power  of  infection  is,  however,  not  very  great, 
certainly  much  less  than  that  of  measlesor  scarlet 
fever,  and  probably  about  equal  to  that  of  diph- 
theria. The  development  of  the  disease  will  de- 
pend, therefore,  to  a  great  extent  upon  the  patient 
and  his  surroundings. 

II.  Predisposing  causes.  A.  In  the  patient  : 
1.  Constitutional  predisposition.  This  is  said  to 
be  increased  by  a  previous  attack,  and  some- 
times to  be  hereditary.  2.  Disease  of  some  im- 
portant viscus,  especially  liver  and  kidneys.  3. 
The  presence  of  a  wound.  4.  Age.  This  has  little 
effect ;  the  disease  affects  all  ages  alike.  5.  Sex. 
Erysipelas  is  said  to  be  most  common  in  women, 
especially  at  the  menstrual  period.  6.  Intem- 
perance and  want  of  proper  food  are  great 
predisposing  causes. 

B.  In  the  patient's  surroundings.  1.  Meteoro- 
logical conditions.  East  winds,  low  temperature, 
excessive  moisture,  cold  and  heat,  have  all  been 
considered  causes.  It  is  said  to  be  most  com 
mon  in  spring  and  autumn.  On  all  these  points 
there  is  no  really  reliable  evidence. 

2.  General  hygienic  conditions.  Overcrowd- 
ing in  hospitals,  want  of  ventilation,  dirt  of  all 
kinds,  bad  food  and  impure  water  are  all  pre- 
disposing causes. 

3.  Epidemic  influences.  Erysipelas  undoubt- 
edly occurs  in  epidemics,  and  the  type  of  the 
disease  often  varies  in  different  outbreaks. 

We  shall  now  proceed  to  discuss  in  detail  the 
6everal  varieties  of  erysipelas  summarised  above. 

I.  Simple  Cutaneous  Erysipelas. — This  is 
the  most  typical  form  of  the  disease. 

Anatomical  Chabacteks. — The  post-mortem 
appearances  of  erysipelas  are  by  no  means 
characteristic.  The  redness  of  the  inflamed 
area  of  course  fades  after  death,  leaving  a  faint 
yellowish  tint.  The  skin  feels  hard  and  inelastic, 
and  the  subcutaneous  tissue  contains  an  excess 
of  serous  fluid.  In  very  acute  cases  there  may 
be  the  usual  signs  of  blood-change  seen  in  all 
malignant  fevers — early  post-mortem  staining, 
imperfect  coagulation  of  the  blood,  subserous 
petechias,  swollen  and  soft  spleen,  and  cloudy 
swelling  of  the  liver  and  kidneys.  Hiller  states 
that  microscopic  examination  of  the  blood  before 
death  shows  many  of  the  white  corpuscles  to 
have  undergone  degenerative  changes  and  be- 
come converted  into  masses  of  highly  refracting 
granules.  Busk  has  described  plugs  of  such 
altered  corpuscles  in  the  small  vessels  of  the 
lung,  and  Bastian  has  observed  a  similar  condi- 
tion in  the  vessels  of  the  brain.  Microscopic 
examination  of  the  affected  part  of  the  skin 
shows  large  numbers  of  migrating  leucocytes, 
lying  in  the  spaces  of  the  fibrous  tissue, 
amongst  the  fat-cells,  and  in  the  lumen  of  the 
lymphatic  vessels.    They  are  especially  abundant 


round  the  small  vessels.  Lukomsky  (Virehow's 
Archiv,  Band  lxv.)  has  described  the  presence 
of  micrococci  filling  the  lymph-spaces  and  lym 
phatic  vessels  at  the  advancing  margin  of  the 
erysipelatous  inflammation.  These  are  not  ob- 
served where  the  rash  is  receding,  nor  in  those 
parts  which  have  been  affected  for  any  length  of 
time.  This  observation  has  been  confirmed  b\ 
subsequent  observers. 

Symptoms. — In  simple  erysipelas  the  constitu- 
tional symptoms  usually  precede  the  local.  The 
invasion  is  marked  by  chilliness,  seldom  by  an 
actual  rigor;  loss  of  appetite;  general  malaise; 
nausea,  but  seldom  actual  vomiting;  headache; 
pain  in  the  limbs  ;  and  the  usual  sign6  of  pyrexia. 
The  invasion  is  tolerably  6udden.  The  temper 
ature  rapidly  rises  to  about  103°  F.  or  higher. 
The  rarer  symptoms  at  this  stage  are  epistaxis 
in  adults,  and  convulsions  in  children.  Usually 
within  twenty-four  hours  of  the  invasion  the 
characteristic  cutaneous  inflammation  appears, 
It  may,  however,  commence  simultaneously  with 
the  febrile  disturbance,  or  be  delayed  even  for 
two  or  three  days.  Frequently  the  lymphatic 
glands  nearest  to  the  part  are  swollen  before 
the  cutaneous  eruption  appears ;  afterwards  they 
are  invariably  enlarged  and  tender.  The  local 
inflammation  usually,  if  not  always,  6tarts  from 
some  wound,  scratch,  or  abrasion.  It  commences 
indifferently  in  a  fresh  wound  or  a  granulating 
sore.  When  no  wound  can  be  recognised  as  its 
starting-point  it  usually  starts  from  the  junction 
of  mucous  membrane  and  skin,  most  commonly 
from  the  corner  of  the  eye,  causing  a  swelling 
across  the  bridge  of  the  nose.  It  may  also  start 
from  the  angle  of  the  mouth,  the  external  auditory 
meatus,  or  the  anus.  It  may  commence  in  the 
nasal  fossae  or  pharynx,  and  extend  outwards  to 
the  skin  of  the  face.  Possibly  in  all  cases  it 
starts  from  some  slight  abrasion  which  is  scarcely 
to  be  detected  (Trousseau).  The  inflamed  skin 
is  bright  red  in  colour,  with  sometimes  a 
yellowish  tinge ;  the  "redness  advances  in  all 
directions,  but  usually  most  rapidly  in  that  of 
the  lymph-stream.  The  advancing  margin  is 
irregular,  sharply  defined,  and  rery  slightly 
raised.  The  cutis  is  cedematous,  and  pressure 
with  the  finger-nail  leaves  a  deep  and  abiding 
mark.  Where  the  subcutaneous  areolar  tissue 
is  lax,  as  in  the  eyelids  or  scrotum,  it  also 
becomes  greatly  swollen.  In  the  limbs  the  sub- 
cutaneous swelling  is  great  only  in  severe  cases. 
In  many  cases  small  vesicles  rise,  which  may 
coalesce,  forming  blebs  of  considerable  size.  These 
ordinarily  contain  clear  yellow  serum,  which,  in 
bad  cases,  may  be  stained  with  blood-pigment. 
As  these  bullae  burst  they  dry  up.  forming  scabs 
on  the  surface,  but  no  ulceration  takes  place 
beneath  these  scabs.  The  inflammation  has  but 
little  tendency  to  end  in  suppuration ;  when 
this  does  occur  it  is  in  those  parts  in  which  the 
oedema  has  been  greatest,  as  the  eyelids.  There 
is  heat,  tension,  and  pain  in  the  affected  part,  and 
a  peculiar  sensation  of  stiffness,  which  may  even 
precede  the  appearance  of  the  redness.  The 
febrile  symptoms  which  usher  in  the  attack  re 
main  unrelieved  so  long  as  the  redness  continues 
to  spread.  The  pulse  is  at  first  quick  and  full, 
but  it  soon  loses  force,  and  in  bad  cases  be- 
comes extremely  rapid  and  feeble.    It  is  by  the 
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pulse,  more  than  anything  else,  that  the  gravity 
of  the  case  is  marked.  The  temperature  seldom 
rises  above  106°  P.,  though  107'5°  F.  has  been 
recorded.  The  daily  variations  are  not  great, 
there  being  merely  the  usual  slight  morning  fall 
and  evening  rise.  Delirium  is  not  uncommon  at 
night,  even  in  mild  cases.  In  erysipelas  of  the 
head  it  may  be  a  prominent  symptom.  It  is 
usually  due  to  the  blood-condition,  and  not,  as  -was 
formerly  supposed,  to  extension  of  the  inflam- 
mation to  the  membranes  of  the  brain.  This, 
however,  does  occur  in  rare  cases,  especially 
in  erysipelas  of  the  orbit  or  in  that  following  a 
compound  fracture  of  the  skull.  The  tongue  is 
always  foul  and  usually  dry,  in  bad  cases  becom- 
ing cracked  and  brown,  with  sordes  on  the  lips 
and  teeth.  In  erysipelas  of  the  head  the  fauces 
are  always  red  and  congested,  even  when  the 
inflammation  has  not  actually  extended  to  that 
part.  The  bowels  are  sometimes  confined,  but 
diarrhoea  with  offensive  motions  is  liable  to  occur. 
There  is  nothing  characteristic  about  the  urine. 
As  in  other  acute  febrile  diseases  it  frequently 
contains  a  small  quantity  of  albumen.  In 
erysipelas  of  the  head,  when  the  disease  reaches 
its  height,  the  appearance  is  often  hideous  in  the 
extreme ,  th  e  features  bei  ng  completely  obliterated 
by  the  swelling  of  the  lax  subcutaneous  tissue,  and 
the  face  further  disfigured  by  the  scabs  formed 
by  the  dried  blebs.  The  duration  of  simple 
erysipelas  is  very  uncertain.  The  cessation  of  the 
disease  is  marked  by  the  inflammation  ceasing 
to  extend,  and  by  a  simultaneous  fall  of  temper- 
ature, often  very  sudden.  This  may  occur  as 
early  as  the  fifth  day,  or  be  delayed  till  the  end 
of  the  second  or  middle  of  the  third  week.  As 
the  rash  fades  its  margin  loses  its  distinct  out- 
line, and  the  redness  shades  off  insensibly.  It  is 
not  uncommon  to  see  the  inflammation  spreading 
at  one  part,  fading  at  another.  After  the  sub- 
sidence of  the  inflammation  there  is  desquama- 
tion of  the  cuticle,  and  in  erysipelas  of  the  head 
often  complete  loss  of  hair,  which  is,  however, 
never  permanent.  Suppuration  occasionally  takes 
place  in  the  nearest  lymphatic  glands.  Even 
after  a  mild  attack  the  patient's  strength  is  much 
reduced,  and  he  often  remains  weak  and  anaemic 
for  a  considerable  time.  Relapses  are  by  no 
means  uncommon.  When  death  occurs  from 
simple  cutaneous  erysipelas,  it  arises  most  fre- 
quently from  exhaustion.  It  may  also  be  due  to 
the  gravity  of  the  blood-change.  Occasionally 
the  fatal  termination  is  preceded  by  violent 
delirium  ending  in  coma.  Sometimes  it  is  due  to 
some  complication,  as  pleurisy  or  pneumonia,  or 
in  very  rare  cases  meningitis.  When  sloughing 
of  the  skin  or  suppuration  occurs,  death  may 
take  place  from  septicaemia  or  pyaemia. 

Varieties. — Some  writers  have  divided  simple 
erysipelas  into  medical  and  surgical — or  idio- 
pathic and  traumatic— and  have  described  these 
varieties  as  distinct  diseases.  They  are,  however, 
probably  identical,  for  the  following  reasons : — 
they  closely  resemble  each  other  in  mode  of  inva- 
sion, course,  and  pathological  changes ;  infection 
from  so-called  idiopathic  erysipelas  will  give  rise 
to  the  traumatic  form  in  patients  suffering  from 
an  open  wound ;  and  during  an  outbreak  of 
erysipelas  in  a  surgical  ward  patients  without 
open  wounds  are  occasionally  attacked  by  the 


idiopathic  form.  Erysipolas  has  also  been  sub- 
divided according  to  the  part  it  attacks,  as 
erysipelas  faciei,  capitis,  scroti,  &c. 

Erysipelas  occasionally  affocts  the  mucous 
membrane  of  the  pharynx  and  upper  part  of  the 
larynx.  This  form  presents  some  peculiarities, 
and  is  spoken  of  as  erysipelatous  pharyngitis 
and  laryngitis.  The  invasion  and  constitutional 
symptoms  are  similar  to  those  of  simple  cutaneous 
erysipelas.  There  is  a  bright  redness  of  the 
back  of  the  pharynx  and  the  fauces,  always  ac- 
companied by  considerable  cedema  of  the  soft 
palate  and  some  swelling  of  the  tonsil.  The 
glands  at  the  angle  of  the  jaw  are  swollen  and 
tender.  The  danger  of  this  affection  arises  from 
extension  to  the  glottis,  causing  cedema  glottidis, 
with  intense  dyspnoea,  expiration  being  more 
easy  than  inspiration,  and  both  liable  to  ob- 
struction by  spasm.  In  such  cases  tracheotomy 
or  laryngotomy  may  be  required  at  any  moment, 
to  prevent  death  from  asphyxia.  In  other  cases 
the  inflammation  may  extend  forwards  and  ap- 
pear on  the  face,  either  at  the  nostril  or  mouth, 
and  afterwards  extend  as  ordinary  facial 
erysipelas. 

Erysipelas  occasionally  attacks  new-born 
infants,  starting  from  the  navel  or  genitals. 
This  form  has  been  spoken  of  as  E.  neonatorum. 
Serous  membranes,  especially  the  peritoneum, 
are  said  sometimes  to  be  affected  by  erysipelas 
following  wounds.  In  lying-in  women  the 
poison  of  erysipelas  seems,  in  common  with  that 
of  many  other  unhealthy  inflammations,  to  be 
capable  of  causing  puerperal  fever. 

Dermatologists  have,  according  to  their  wont, 
invented  a  name  for  every  possible  variation. 
Thus  when  the  inflammation  spreads  at  one  part 
while  fading  at  another  it  has  been  called  E.  am- 
bulans  or  erraticum ;  when  spreading  in  a  winding 
course,  E.  serpens;  when  causing  small  vesicles, 
E.  vesiculare  or  miiiare;  when  blebs  form,  E. 
bullosum;  when  there  is  much  swelling,  E. 
cedematosum,  &c.  Such  names  are  useless,  and 
may  be  multiplied  ad  infinitum. 

Diagnosis. — When  the  eruption  is  fully  de- 
veloped it  is  scarcely  possible  to  mistake  the 
disease.  During  the  stage  of  invasion,  before 
the  appearance  of  the  rash,  diagnosis  is  impos- 
sible. Simple  diffuse  inflammation  round  a  wound 
or  abscess  is  distinguished  from  erysipelas  by 
the  absence  of  the  characteristic  invasion,  and  of 
the  sharply  defined  border.  Simple  erythema 
differs  from  erysipelas  in  the  absence  of  fever, 
and  in  the  eruption  being  composed  of  numerous 
isolated  patches.  Occasionally,  in  malignant 
small-pox,  there  may  be  much  redness  and  swell- 
ing of  the  face  before  the  appearance  of  the 
vesicles,  but  the  symptoms  of  invasion  are  much 
more  severe  than  those  of  erysipelas. 

Prognosis. — The  prognosis  depends  chiefly 
upon  the  gravity  of  the  general  symptoms.  The 
following  are  bad  signs  :—  high  fever,  violent 
delirium,  excessive  diarrhoea,  early  prostration, 
and  very  dry  tongue  with  sordes.  The  extent  of 
the  inflammation  is  of  loss  importance.  Old  age, 
disease  of  the  kidneys  or  liver,  and  especially 
chronic  alcoholism,  add  greatly  to  the  gravity  of 
the  case.  When  erysipelas  affects  the  pharynx 
there  is  always  danger  from  oedema  glottidis.  In 
uncomplicated  cases  the  death-rate  is  not  high. 
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Of  25  eases  treated  in  the  medical  wards  of 
University  College  Hospital  from  1872  to  1870, 
only  one  died,  and  he  was  suffering  from  chronic 
Bright's  disease. 

Tkkatment. — I,  Constitutional.  Erysipelas 
being  a  most  exhausting  and  depressing  disease, 
no  antiphlogistic  treatment  is  ever  justifiable. 
Clear  the  bowels  at  the  commencement  of  the 
attack,  but  avoid  violent  purgation.  Only  two 
drugs  have  any  reputation  in  the  treatment  of 
erysipelas.  The  tincture  of  perchloride  of  iron, 
in  large  and  repeated  doses,  has  been  strongly 
recommended  by  Dr.  Reynolds  and  others,  and 
is  statod  by  some  to  act  as  a  specific.  To  bo  of 
any  use  it  must  be  given  in  doses  of  forty  minims 
every  four  hours.  Aconite  if  administered  as 
soon  as  the  temperature  begins  to  rise  is  said  to 
cut  the  attack  short.  It  may  be  given  in  half- 
minim  or  minim  doses  of  the  tincture,  at  first 
every  quarter  of  an  hour  for  one  or  two  hours, 
and  afterwards  hourly  till  the  skin  becomes 
moist  and  the  temperature  falls,  but  its  effects 
must  be  very  carefully  watched,  to  avoid  danger- 
ous depression.  The  diet  must  be  as  nourishing 
as  possible ;  beef-tea,  eggs  and  milk,  &c.  Solid 
food  can  never  be  taken  during  the  advance  of 
the  disease.  Stimulants  are  usually  required, 
and  the  amount  must  be  regulated  by  the  pulse. 
Large  quantities  are  often  necessary. 

2.  Local. — Local  treatment  is  very  various. 
Warmth  and  avoidance  of  variations  of  temper- 
ature are  essential.  Cold  is  utterly  inadmissible  ; 
it  aggravates  the  inflammation,  and  tends  to  cause 
suppuration  or  even  sloughing.  Hot  fomenta- 
tions or  hot  baths  may  be  employed  when  the 
part  affected  renders  them  admissible.  In  other 
cases  dry  warmth  must  be  used;  it  is  best  ob- 
tained by  covering  the  affected  part  with  a  thick 
layer  of  cotton  wool.  Poultices  should  be  avoided, 
as  they  needlessly  irritate  the  skin,  and  are  dirty 
and  apt  to  get  cold.  With  the  application  of 
warmth  innumerable  varieties  of  local  applica- 
tions have  been  recommended.  These  may  be 
divided  thus: — (a)  Indifferent  applications.  These 
are  intended  only  to  exclude  the  air,  but  they 
have  the  disadvantage  of  shutting  in  the  secre- 
tion of  the  skin.  The  most  common  of  these 
are  collodion,  oil,  and  a  thick  layer  of  flour  or 
starch  under  cotton  wool,  (b)  Sedative  applica- 
tions. The  most  important  remedy  of  this  class 
is  belladonna.  It  is  best  applied  as  a  paint  com- 
posed of  equal  parts  of  the  extract  and  glycerine. 
It  is  especially  useful  when  there  is  much  in- 
flammation of  the  lymphatic  vessels  and  glands, 
(c)  Powerful  Astringents.  Valette  of  Lyons  recom- 
mends a  30  per  cent,  solution  of  perchloride  of 
iron ;  Higginbottom  a  solution  of  the  '  brittle  stick 
of  nitrate  of  silver '  20  grains  to  one  drachm  of 
water.  Before  applying  either  of  these  the  skin 
must  be  carefully  -washed  with  soap  and  water  to 
free  it  from  grease.  The  perchloride  of  iron  must 
be  rubbed  in  with  a  glove,  (d)  Antiseptic  appli- 
cations. Marshall  recommends  creasote  made 
into  a  paste  with  kaoline  ;  Dewar,  equal  parts  of 
sulphurous  acid  (B.P.)  and  glycerine;  tincture  of 
iodine  is  a  common  application.  Lately  Hueter 
has  practised  the  subcutaneous  injection  of  a  30 
per  cent,  solution  of  carbolic  acid.  He  states 
that  this  causes  an  immediate  arrest  of  the 
inflammation  for  a  nroall  distanco  round  the 


puncture  ;  if,  therefore,  the  treatment  is  adopted 
at  so  early  a  stage  that  the  area  of  inflammation 
can  be  surrounded  by  four  or  five  punctures  the 
disease  may  be  checked.  Beyond  this  there 
would  be  danger  of  carbolic  acid  poisoning. 
(e)  Drawing  a  limiting  line  in  front  of  the 
advancing  rash.  This  has  been  done  with  solid 
nitrate  of  silver  and  with  blistering  fluid.  It  is 
utterly  useless. 

Erysipelas  of  the  fauces  is  best  treated  by  the 
local  application  of  a  strong  solution  of  per- 
chloride of  iron.  If  there  is  eedema  glottidis 
the  swollen  parts  must  be  scarified,  and  if  that 
fails  to  give  relief,  tracheotomy  may  be  necessary. 

II.  Phlegmonous  or  Cellulo-cutaneous 
Erysipelas  was  described  by  Dupuytren  under 
the  name  of  '  diffuse  phlegmon.' 

Anatomical  Chakactees.  —  Incisions  made 
into  the  inflamed  part  in  the  early  stages  show 
the  spaces  of  the  areolar  tissue  distended  with 
serous  fluid  ;  a  little  later  on  the  fluid  is  found  to 
be  turbid,  resembling  thin  pus ;  later  still  the 
subcutaneous  cellular  tissue  is  represented  by 
masses  of  shreddy  sloughs  soaked  in  a  puriform 
fluid.  Unless  exposed  to  the  air  by  incisions  or 
by  sloughing  of  the  Bkin  these  sloughs  are  fre» 
from  any  odour  of  decomposition  and  contain  no 
gfts.  There  is  nothing  characteristic  in  the  post- 
mortem appearances  of  the  internal  organs. 

Symptoms. — The  invasion  is  usually  marked 
by  chilliness  or  a  rigor,  elevation  of  tempera- 
ture, nausea,  headache,  and  general  malaise. 
The  local  inflammation  may  commence  in  some 
wound  or  abrasion,  but  it  may  also  arise  spon- 
taneously. From  the  beginning  there  is  marked 
cedema  of  the  subcutaneous  tissue.  The  skin  is 
reddened,  but  the  margin  of  the  redness  is  not 
sharply  defined,  and  swelling  and  tenderness  of 
the  lymphatic  glands  is  often  absent.  As  the 
area  of  inflammation  extends,  the  affected  part 
becomes  tense  and  brawny,  and  vesicles  or  large 
blebs  form.  The  tension  may  become  so  great 
that  firm  pressure  with  the  finger  scarcely  makes 
any  impression.  In  a  few  days  from  the  com- 
mencement of  the  disease,  the  greater  part  of  a 
limb  may  be  involved.  If  unrelieved  by  treat- 
ment the  tint  of  the  redness  becomes  more 
dusky,  and  dark  purple  patches  appear.  At  the 
same  time  the  tension  becomes  less,  and  gives 
place  to  a  soft,  boggy  feeling,  indicating  slough- 
ing of  the  subcutaneous  cellular  tissue.  Then 
livid  patches  appear,  which  break  down  into 
sloughs.  As  these  sloughs  separate,  large 
shreddy  masses  of  gangrenous  cellular  tissue 
can  be  drawn  out,  leaving  the  undermined  skin 
connected  with  the  deeper  parts  only  by  bands 
containing  the  larger  vessels.  Finally,  the  re- 
maining skin  being  insufficiently  nourished  may 
thin  and  melt  away,  leaving  large  tracts  of  the 
fascia  and  muscles  beneath  exposed  to  view.  In 
this  way  if  proper  treatment  be  not  adopted  in 
time,  the  greater  part  of  a  limb  may  be  denuded 
of  its  cutaneous  and  subcutaneous  covering.  The 
extreme  stage  may  be  reached  in  a  week  or  ten 
dayB,  but  a  longer  time  usually  elapses  before 
all  the  sloughs  are  separated.  In  the  earlier 
stages  there  is  much  burning  and  tensive  pain, 
but  this  subsides  as  gangrene  sets  in.  The  con- 
stitutional symptoms  are  grave  from  the  begin- 
ning. There  is  high  fever,  the  thermometer  often 


reaching  105°  F.  The  tongue  is  dry  and  brown, 
and  sordes  accumulate  on  the  lips  and  teeth ; 
there  is  total  loss  of  appetite  ;  and  diarrhoea  is  a 
frequent  symptom.  The  pulse,  at  first  fidl  and 
bounding,  soon  loses  force,  becoming  rapid  and 
(reak.  Delirium,  usually  of  the  muttering  type, 
is  always  present  in  severe  cases.  Death  occurs 
from  exhaustion  or  from  some  complication,  such 
as  pneumonia,  pleurisy,  &c.  During  the  sepa- 
ration of  the  sloughs  septicaemia  and  pyaemia 
are  of  frequent  occurrence.  The  disease  most 
commonly  attacks  one  of  the  limbs,  but  it  is 
occasionally  seen  in  the  scrotum,  and  a  peculiarly 
virulent  form  has  been  described  as  affecting  the 
face.  Phlegmonous  erysipelas  most  commonly 
occurs  in  adult  patients  of  broken  constitution, 
suffering  usually  from  the  effects  of  the  abuse 
of  alcohol,  or  from  some  disease  of  the  liver  or 
kidney. 

Diagnosis. — From  simple  erysipelas  the  phleg- 
monous form  is  distinguished  by  the  great  swell- 
ing and  brawny  hardness,  by  the  want  of  a 
sharply  defined  edge,  and  by  the  early  tendency 
to  sloughing;  from  spreading  gangrene  by  its 
slower  progress,  and  the  absence  of  the  rapid 
decomposition  and  development  of  gas  in  the 
tissues.  Acute  necrosis  somewhat  resembles 
it,  but  this  disease  is  limited  to  young  subjects, 
the  swelling  is  less  brawny,  and  when  pus  forms 
there  is  distinct  fluctuation  and  not  the  boggy 
feeling  of  phlegmonous  erysipelas. 

Prognosis. — The  prognosis  is  always  grave, 
especially  if  there  is  any  delay  in  adopting  the 
proper  treatment.  Early  failure  of  the  heart's 
force,  excessively  dry  tongue,  diarrhoea  and  vo- 
miting are  bad  signs.  The  gravity  of  the  case 
increases  directly  with  the  area  affected. 

Treatment. — The  patient  must  be  supported 
by  good  beef-tea,  milk  and  eggs,  and  stimulants 
are  usually  required  to  be  freely  given.  No  de- 
pletory measures  are  ever  justifiable.  Ammonia- 
and-bark  is  sometimes  of  service.  Locally  the 
treatment  in  very  mild  and  doubtful  cases  must 
consist  in  the  application  of  hot  fomentations,  and 
extract  of  belladonna  made  into  a  paint  with  an 
equal  amount  of  glycerine.  As  soon  as  there 
are  any  signs  of  tension,  free  incisions  must  be 
made  to  relieve  it.  The  patient's  danger  will 
be  greatly  lessened  if  these  are  made  with  all  the 
precautions  of  Lister's  antiseptic  method. 

III.  Diffuse  Cellulitis,  or  Cellular  Ery- 
sipelas.— In  this  disease  the  inflammation  is 
confined  to  the  subcutaneous  cellular  tissue,  or 
to  the  planes  of  areolar  tissue  amongst  muscles 
or  beneath  fasciae.  The  course  of  the  inflam- 
mation is  similar  in  many  respects  to  that  of 
phlegmonous  erysipelas,  the  only  important  dif- 
ference being  that  ths  skin  remains  unaffected, 
or  is  only  implicated  in  the  later  stages  as  a 
consequence  of  the  sloughing  of  the  subcuta- 
neous tissues. 

Anatomical  Characters. — The  post-mortem 
appearances  are  similar  to  those  of  phlegmonous 
erysipelas. 

Sym  ptoms. — The  local  signs  of  diffuse  cellu- 
litis when  occurring  in  the  subcutaneous  tissue 
or  beneath  the  superficial  fascia,  are  marked 
(Edematous  swelling,  gradually  becoming  brawny, 
slight  redness  of  the  skin,  and  usually  mottling 
from  over-distension  of  the  superficial  veins. 


There  is  no  sharp  limit  to  the  swelling.  There 
is  intense  tensive  or  burning  pain,  increased  by 
movement,  and  acute  tenderness  on  pressure. 
The  neighbouring  lymphatic  glands  are  in  most 
cases  swollen  and  tender.  As  the  diseaso  ad 
vances,  the  swelling  becomes  doughy,  and  pos- 
sibly an  indistinct  sensation  of  fluctuation  may 
be  felt.  The  skin  now  becomes  redder,  and  the 
gangrenous  inflammation  may  even  extend  to  it, 
unless  prevented  by  treatment.  An  incision  in  the 
oedematous  or  brawny  stage  merely  shows  the 
areolar  spaces  distended  with  serum,  sometimes 
clear,  more  often  turbid.  If  the  incision  be 
delayed  till  the  later  stages  the  affected  cellular 
tissue  is  reduced  to  a  mass  of  shreddy  sloughs 
soaked  in  pus.  Gas  does  not  form  amongst 
these  sloughs  till  after  air  has  been  admitted 
from  without.  In  mild  cases  the  inflammation 
may  localise  itself,  and  lead  to  the  formation  of 
a  large  abscess.  The  constitutional  symptoms 
are  always  grave.  The  temperature  is  high, 
104°  to  106°  F.  There  are  the  usual  symp- 
toms of  fever  ;  the  tongue  is  foul  and  speedily 
becomes  dry  ;  vomiting  and  diarrhoea  are  not 
uncommon  ;  the  pulse,  at  first  quick  and  full, 
soon  becomes  feeble  and  rapid.  There  is  almost 
always  delirium.  The  disease  usually  runs  a 
rapid  course,  two  or  three  days  sometimes  being 
sufficient  for  it  to  reach  its  extreme  stage. 

Diffused  cellulitis,  as  above  described,  is  most 
frequently  the  result  of  a  poisoned  wound ;  it 
may  then  start  from  the  wound  or  make  its  ap- 
pearance at  a  distant  part.  It  forms  the  most 
fatal  variety  of  post-mortem  wound ;  and,  as  is 
well  known,  in  such  cases  the  puncture  may  ap- 
pear healthy,  whilst  the  areolar  tissue  in  the 
pectoral  region  may  be  the  seat  of  most  acute 
diffuse  inflammation.  The  bite  of  the  less  poi- 
sonous reptiles  causes  a  similar  diffuse  inflam- 
mation. Diffuse  cellulitis  of  the  pelvis  is  a 
common  cause  of  death  after  lithotomy,  and  is 
not  uncommon  in  women  after  labour.  Diffuse 
cellulitis  beneath  the  pericranial  aponeurosis  is 
of  frequent  occurrence  after  scalp  wounds.  Oc- 
casionally the  disease  arises  spontaneously,  and 
it  is  then  most  common  in  the  upper  limb,  but 
it  has  been  seen  in  the  areolar  tissue  of  the 
neck  and  in  many  other  regions.  In  pyaemia 
and  septicaemia  patches  of  diffuse  cellulitis  may 
appear  in  intermuscular  spaces,  or  in  the  subcu- 
taneous tissue. 

Diagnosis. — The  diagnosis  of  cellulitis  is  often 
difficult  when  the  mischief  is  deep-seated.  The 
oedema,  pain,  and  tenderness,  with  the  severe 
constitutional  symptoms,  are  the  chief  guides  ; 
but  even  when  these  are  well  marked,  the  extent 
of  the  inflammation,  and  the  necessity  for  active 
treatment  are  often  difficult  to  determine. 

Prognosis. — This  depends  much  upon  the 
cause  and  upon  the  previous  health  of  the  patient. 
It  is  a  very  bad  sign  when  the  gravity  of  the 
general  symptoms  is  out  of  proportion  to  the 
local  mischief.  In  the  pelvis  cellulitis  may  be 
fatal  from  peritonitis;  in  the  neck  it  is  very 
fatal ;  it  is  much  less  dangerous  in  the  limbs. 
When  it  occurs  as  a  part  of  pyaemia  or  septicaemia 
the  prognosis  is  of  course  very  grave. 

Treatment. — Early  incisions  into  the  inflamed 
cellular  tissue,  with  antiseptic  applications,  and 
abundant  support,  form  the  only  reliable  treat- 
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ment  in  severe  cases.  In  slight  wises  the  appli- 
cation of  extract  of  belladonna  and  glycerine 
(equal  parts),  with  hot  fomentations,  may  lead 
to  resolution  or  limitation  of  the  inflammation. 

IV.  Erysipelatous  Lymphangitis.  —  In- 
flammation of  the  superficial  lymphatic  vessels 
is  a  common  accompaniment  of  all  varieties  of 
erysipelas  ;  but  in  some  cases  it  forms  by  far 
the  most  prominent  local  morbid  condition. 

Symptoms. — This  affection  is  characterised  by 
red  lines  running  in  the  course  of  the  lymphatic 
vessels  from  some  local  sore  or  wound.  The  lines 
are  at  first  tolerably  sharply  defined,  and  about 
a  quarter  of  an  inch  in  width,  but  after  a  short 
time  they  spread  out  and  several  may  coalesce, 
forming  a  patch  exactly  resembling  simple  cu- 
taneous erysipelas.  There  is  slight  oedema,  some 
pain  and  stiffness,  and  acute  tenderness  on  pres- 
sure. The  lymphatic  glands  to  which  the  vessels 
lead  are  swollen  and  tender.  The  constitutional 
symptoms  are  the  same  as  in  simple  erysipelas. 

Diagnosis. — This  affection  can  only  be  mis- 
taken for  phlebitis,  but  the  diagnosis  is  easily 
made  by  observing  the  course  of  the  lines,  and  by 
the  absence  of  the  knotted  cord  formed  by  the 
coagulation  of  the  blood  in  an  inflamed  vein. 

Treatment. — The  treatment  is  the  same  as  in 
simple  erysipelas.  The  extract  of  belladonna 
and  glycerine  is  especially  useful  in  this  form  of 
erysipelatous  inflammation. 

V.  Erysipelatous  Phlebitis. — Inflammation 
of  the  superficial  veins,  rapidly  spreading  in  the 
course  of  the  circulation,  accompanied  by  throm- 
bosis, redness  of  the  skin,  and  acute  tenderness, 
has  been  supposed  by  some  authors  to  be  ery- 
sipelatous in  character.  The  only  evidence  in 
favour  of  this  view  is  that  the  invasion  and  the 
constitutional  symptoms  resemble  those  of  ery- 
sipelas, and  that  the  affection  is  not  uncommon 
during  epidemics  of  erysipelas.  See  Veins, 
Diseases  of. 

Various  other  diseases  have  been  classed  as 
erysipelatous :  the  chief  of  these  are  whitlow, 
some  forms  of  puerperal  fever,  and  diffuse  perito- 
nitis after  operations  affecting  the  peritoneum  ; 
all  these  will  be  described  elsewhere.  Diffuse 
inflammation  not  unfrequently  occurs  after  punc- 
tures made  to  allow  of  the  escape  of  the  fluid  in 
the  dropsy  of  Bright's  disease.  That  punctures 
made  into  feebly  nourished  tissues  bathed  in 
decomposable  serous  fluid  should  set  up  diffuse 
inflammation  is  not  surprising,  but  evidence  is 
wanting  to  prove  that  such  inflammation  is 
necessarily  connected  with  erysipelas. 

Marcus  Beck. 

EBYTHEMA  (ipvBpbs,  red).  Synon.  :  Rose- 
rash  ;  Fr.  £rytheme ;  Ger.  Hautrothe. 

Definition. — A  non-infective  superficial  in- 
flammation of  the  skin,  theessential  characteristic 
of  which  is  redness,  which  disappears  on  pres- 
sure by  the  finger,  reappearing  when  the  pressure 
is  removed.  The  hue  may  vary  from  a  bright 
rose  to  a  dark  blue  red ;  it  may  or  may  not  be 
accompanied  by  swelling;  the  part  may  be  hot- 
ter than  natural ;  and  the  appearance  may  pre- 
sent itself  as  spots,  circumscribed  or  diffuse,  or 
as  wheals.  It  is  sometimes  attended  by  a  sensa- 
tion of  slight  burning  or  itching,  but  generally 
gives  rise  to  no  subjective  symptoms.    After  it 
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has  disappeared  the  skin  is  either  normal,  01 
remains  slightly  pigmented,  or  desquamates. 
Generally  there  is  an  increase  of  temperature, 
with  slight  feverish  symptoms.  Erythema  may 
be  either  symptomatic  or  idiopathic. 

a.  Symptomatic  Erythema. — ^Etiology  and 
Varieties. — Erythema  occurs  in  rare  instances 
after  the  administration  of  drugs.  Cases  are  re- 
corded after  the  ingestion  of  arsenic,  belladonna, 
chloral,  copaiba,  cubebs,  digitalis,  iodides,  opium, 
quinine,  salii-ylicacid,  stramonium,  strychnia,  and 
turpentine.  The  rash  usually  appears  immediat  elv 
after  the  absorption  of  the  medicine  into  the  circu- 
lation ;  after  arsenic  it  appears  at  a  later  period. 

Exposure  to  heat  or  cold,  and  cont/ict  with 
various  acrid  or  poisonous  substances  are  also 
common  causes  of  erythema.  Friction  and,  in 
the  absence  of  cleanliness,  the  secretions  of  the 
skin  itself,  may  give  rise  to  it,  as  when  erythema 
intertrigo  is  produced  between  the  scrotum  and 
thighs  by  the  irritation  of  profuse  6weat  and 
sebaceous  secretions.  The  blush  of  shame  and 
»nger  is  an  erythema  produced  by  the  immediate 
action  of  the  vaso-motor  nervous  system. 

Variola,  cholera,  enteric  fever,  rheumatic  fever, 
and  various  other  less  distinctly  defined  febrile 
conditions,  are  frequently  accompanied  during 
various  stages  of  their  course  by  a  more  or  less- 
generally  diffused  and  mostly  ephemeral  form 
of  erythema. 

The  roseola  infantilis  of  authors  is  an  ery- 
thema that  accompanies  intestinal  disturbance, 
teething,  and  various  other  disordered  condi- 
tions of  the  system  in  children.  Its  appearance 
may  exactly  simulate  that  of  measles  or  scar- 
latina, but  it  differs  from  these  in  disappearing  in 
less  than  twenty-four  hours,  and  in  leaving  no 
desquamation  behind  it. 

The  erythema  that  accompanies  small-pox 
— roseola  variolosa — appears  generally  on  the 
second  day  of  the  disease,  either  as  a  diffuse 
redness  of  the  whole  integument,  or  as  bright 
red  spots,  which  are  seen  first  on  the  face  and 
then  on  other  parts  of  the  body.  It  lasts  from 
twelve  to  thirty-six  hours,  and  disappears  when 
the  small-pox  eruption  begins  to  show  itself.  A 
special  limited  form  of  erythema  has  been  ob- 
served on  the  second  and  third  days  of  small- 
pox, extending  from  the  hypogastrium  down 
the  front  of  the  upper  two-thirds  of  the  thighs ; 
the  affected  surface,  when  the  legs  are  closed, 
having  the  form  of  a  triangle  the  base  of  which 
is  across  the  lower  part  of  the  abdomen.  This 
surface  remains  almost  or  entirely  free  from  the 
variolous  pustules,  and  many  of  the  cases  in 
which  it  is  present  end  fatally. 

From  the  third  to  the  eighteenth  day  after 
vaccination,  small  or  large  erythematous  patches 
— roseola  vaccina — are  sometimes  seen,  generally 
on  the  arms,  but  also  on  other  parts  of  the 
body.  They  usually  disappear  within  twenty- 
four  hours,  and  leave  neither  desquamation  nor 
pigmentation. 

The  forms  of  erythema  mentioned  above  can- 
not be  considered  as  being  in  themselves  specif  c 
varieties  of  disease,  and  pathologically  consist 
in  a  temporary  injection  of  the  capillary  blood- 
vessels of  the  skin.  They  are  to  be  distin- 
guished from  the  erythemata  that  run  a  distinct 
course,  terminating  in  p;gmentation  and  desqua- 
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mation,  and  in  which  the  capillary  injection  is 
accompanied  by  exudation. 

b.  Idiopathic  Erythema. — I.  Erythema  mul- 
tiforme.— This  form  of  idiopathic  erythema  is 
most  commonly  seen  in  spring  and  autumn,  and 
is  distinguished  by  its  localisation.  It  begins 
on  the  backs  of  the  hands  and  feet,  and  fre- 
quently is  found  in  these  •  situations  only.  In 
some  cases  it  extends  upwards  to  the  shoulders 
and  hips,  and  in  very  rare  eases  is  also  found 
on  the  trunk. 

The  appearance  consists  n  flattened  papules 
from  the  size  of  a  pea  to  that  of  a  bean,  of  a 
dark  blue  or  brown-red  colour.  They  are  sur- 
rounded on  their  first  appearance  by  a  red  zone 
which  soon  disappears,  and  the  border  of  the 
papule  then  stands  out  in  fuller  relief.  The 
mildest  form  of  this  disease  consists  in  papules 
which  disappear  after  a  few  days — erythema 
papulatum  seu  tuberculatum.  Instead  of  thus 
disappearing  it  may  spread  outwards  from  the 
edge,  and  flatten  and  become  pale  in  the  centre, 
thus  forming  a  red  ring,  the  condition  being  known 
as  erythema  annulare.  While  the  first  circle 
persists  a  second  ring  may  form  round  it,  and 
the  circles  may  be  constituted  by  small  papules, 
forming  the  condition  recognised  as  erythema  iris 
seu  mamellatum.  Another  stage  may  be  reached 
by  the  enlarging  circles  meeting,  and  so  forming 
segments  of  a  circle,  constituting  the  form  known 
as  erythema  gyratum  seu  marginatum. 

At  any  of  these  stages  the  eruption  may  dis- 
appear. The  sequlse  are  slight  pigmentation 
and  desquamation. 

The  disease,  whose  different  stages  have  re- 
ceived the  different  names  above  indicated,  has 
been  designated,  on  account  of  the  different 
forms  under  which  it  may  be  seen,  erythema 
exsudativum  multiforme.  It  is  accompanied  by  a 
sb'ght  feeling  of  burning,  or  by  very  slight  itching. 
Constitutional  symptoms  are  only  present  excep- 
tionally, and  when  the  eruption  is  universal. 
Hebra  relates  that  in  a  woman  who  died  whilst 
an  eruption  of  erythema  gyratum  was  on  the 
skin,  similar  red  rings  were  found  in  the  small 
intestine.  It  is  most  common  in  adolescence, 
and  is  more  frequent  in  males  than  in  fe- 
males. 

II.  Erythema  nodosum. — This  name  is  given  to 
a  disease  characterised  by  the  appearance  on  the 
skin,  and  chiefly  on  that  of  the  lower  extremi- 
ties, of  pale  red  hemispherical  or  oval  swellings. 
These  vary  in  size  from  that  of  a  pea  to  that  of 
a  hen's  egg,  and  are  painfid  on  pressure.  Fever 
is  sometimes  present. 

The  swellings  are  at  first  pale  red  with  a 
yellowish  tinge,  latsr  dark  red,  and  finally  livid ; 
after  they  disappear  they  leave  behind  them 
a  yellow  pigmentation  similar  to  that  which 
follows  a  contusion.  Tha  number  of  swellings 
i  may  vary  from  a  very  few  on  the  lower  extremi- 
ties to  successive  crops  on  different  parts  of  the 
limbs  and  trunk.  In  the  latter  case  the  feverish 
symptoms  are  well-marked.  The  course  of  the 
disease  is  completed  in  two  to  four  weeks.  The 
swellings  never  suppurate,  never  itch,  are  always 
painful,  and  the  redness  never  spreads  to  the 
adjoining  skin.  This  variety  can  occur  in  com- 
bination with  the  previously  described  forms  of 
erythema  multiforme.    It  is  a  disease  of  child- 
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hood  and  adolescence,  and  is  chiefly  seen  in 
females. 

Prognosis.— The  prognosis  of  the  special 
forms  of  erythema— multiforme  and  nodosum— 
is  always  favourable.  Those  varieties  seen  in 
the  course  of  other  diseases  do  not  modify  the 
prognosis  of  the  particular  disease  which  each 
accompanies. 

Treatment. — The  treatment  of  erythema  con- 
sists in  palliating  ths  attendant  symptoms. 
Dusting  with  flour,  or  tae  application  of  spirit- 
lotion,  should  be  employed  when  productive  of 
a  sense  of  comfort  to  the  patient.  In  erythema 
nodosum  warm  applications  of  infusion  of  poppies 
or  chamomile  are  soothing ;  while  aperients,  and, 
when  fever  is  present,  gentle  diaphoretics  may 
be  given  internally.  In  many  such  cases  tonics, 
especially  quinine,  are  required. 

GrEOBGE  THIN. 

ESCHAEOTICS  (i(rx*pa,  a  slough). 

Definition. — Escharotics  are  substances  that 
completely  destroy  the  tissues  to  which  they  are 
applied,  and  produce  a  slough.  They  are  dis- 
tinguished from  other  caustics  simply  by  the 
greater  intensity  of  their  action. 

Enumeration. — The  chief  escharotics  are : — 
The  hot  iron,  Sulphuric  Acid,  Nitric  Acid,  Po- 
tash, Chloride  of  Antimony,  Chloride  of  Zinc, 
Acid  Nitrate  of  Mercury,  Bromine,  Chromic 
Acid,  and  Lime.  Weaker  caustics  are — Nitrate 
of  Silver,  Sulphate  of  Copper,  Sulphate  of  Zinc, 
Iodine,  Carbolic  Acid,  Arsenious  Acid,  Sulphide 
of  Arsenic,  and  Dried  Alum. 

Action. — Escharotics  combine  with  the  tissues 
and  destroy  them.  Around  the  part  thus  killed 
inflammation  is  set  up,  and  the  part  is  separated 
as  a  slough.  Besides  their  local  action  these 
agents  act  reflexly  on  other  parts  of  the  body 
through  the  nerves  of  the  region  to  which  they 
are  applied. 

Uses. — Escharotics  are  employed,  first,  to 
destroy  the  virus  in,  and  the  tissues  around,  a 
poisoned  wound,  and  thus  prevent  the  absorption 
of  the  poison,  for  example,  in  bites  by  snakes  or 
rabid  animals,  or  in  cases  of  inoculation  with 
syphilis,  or  with  animal-poisons  in  dissection  or 
post-mortem  examinations.  Secondly,  they  are 
used  to  destroy  unhealthy  tissue,  such  as  exu- 
berant granulations,  and  to  remove  excrescences 
and  morbid  growths,  as  warts,  condylomata,  nasvi, 
polypi,  haemorrhoids,  and  cancer.  Thirdly,  they 
are  used  to  open  abscesses,  especially  those  of 
the  liver.  For  this  purpose  caustic  potash  is 
usually  employed.  Lastly,  by  means  of  escha- 
rotics it  is  usual  to  establish  issues,  and  thus 
react  beneficially  on  distant  organs. 

T.  Lauder  Brtjnton. 

ESSENTIAL  PAEALTSIS.— A  synonym 
for  infantile  paralysis.  Sec  Infantile  Paralysis. 

ETHEB,  Uses  of.    See  Anaesthetics. 

ETIOLOGY.    See  Disease,  Causes  of. 

EUSTACHIAN  TUBE,  Diseases  of.  See 

Ear,  Diseases  of. 

EUSTEONGYLUS     GIG  AS.  See 

Sclerostoma. 
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EVACUANTS  (evaouo,  I  empty).— Defini- 
tion.— Medicines  used  to  produce  some  evacua- 
tion from  the  body. 

Enumeration.— The  chief  ovacuants  are: — 
Sternutatorios,  Expectorants,  Sialagogues,  lime- 
tics,  Cholagogues,  Purgatives,  Diaphoretics,  and 
Diuretics.  Sk  t'pj  several  article's  upon  these 
subjects. 

EXACERBATION  (exact-roc,  I  make  vio- 
lent).— Increase  ,■<:  the  severity  of  the  symptoms 

of  a  disease. 

EXANTHEMA,  EXANTHEMATA.— 

out,  and  avdtw,  I  blossom). — Synon.  :  Fr. 
Evanthcme;  Ger.  Ausschlag. 

Definition. — A  rash  or  eruption  on  the  skin. 

The  use  of  this  term,  once  denoting  any  cuta- 
neous eruption,  is  now  restricted  to  the  eruptive 
fevers  called  the  exanthemata.  Dermatologists 
discriminate  the  febrile  rashes  or  exanthems  of 
local  or  individual  origin — urticaria,  erythema, 
and  roseola — from  the  true  exanthemata,  which 
are  acute  specific  infectious  diseases,  namely, 
Typhus,  Variola,  Varicella,  Morbilli,  Rotheln, 
Dengue,  Scarlet  Fever,  Typhoid  or  Enteric  Fever, 
and  perhaps  Erysipelas.  In  this  article  some 
leading  features  of  these  diseases  will  be  shortly 
stated  ;  and,  as  each  of  them  will  be  found  fully 
discussed  under  their  several  heads,  it  is  only 
necessary  further  to  notice  certain  less  defined 
and  regular  eruptions  associated  with  fever. 

All  the  exanthemata  are  attended  with  fever 
and  enlargement  of  the  lymphatic  glands. 

Typhus. — The  mulberry  rash  appears  suddenly 
on  the  fourth  and  fifth  days  of  illness  as  a  dull  red 
mottling  of  irregular,  persistent,  non-elevated 
spots  ;  the  fever,  high  at  the  commencement,  con- 
tinues so  after  the  rash  is  fully  developed. 

Typhoid,. — In  typhoid  fever  the  small,  raised, 
rose-spots  do  not  appear  till  the  second  week  of 
fever ;  sparsely  scattered  on  the  trunk,  they 
fade  on  pressure,  disappearing  in  three  or  four 
days,  while  new  spots  arise. 

Small-pox. — Marked  fever  of  sudden  ingress 
occurs  two  days  before  the  raised  eruption; 
sometimes  a  rose  rash  first  appears,  but  the  severe 
symptoms  begin  a  full  day  before  this  and  not 
more  than  two  days  before  the  characteristic 
spots  appear.    The  cervical  glands  are  enlarged. 

Varicella. — The  eruption  begins  on  the  first 
day  of  illness ;  the  fever  is  often  high  and  comes 
on  suddenly,  but  enlarged  cervical  glands  and 
spots  somewhere  are  always  to  be  found  at  the 
same  time. 

Measles.—  Three  days  of  fever  and  catarrh, 
with  palpable  enlargement  of  the  cervical  glands, 
precede  the  rash ;  there  is  then  sudden  increase  of 
fever,  subsiding  -while  the  rash  is  at  its  height. 

Ebtheln;  Rubeola  sine  caiarrho. — The  rash 
appears  within  a  few  hours  of  the  first  feeling 
of  illness,  which  is  slight  and  soon  over.  The 
rash  is  at  first  spotted  rather  than  finely  diffused. 
.By  the  time  it  is  fully  out  the  fever  has  subsided, 
but  the  enlarged  cervical  glands  which  marked 
the  ingress  always  remain  to  indicate  a  specific 
disease;  fine  desquamation  rarely  follows,  and 
there  is  no  albuminuria.  Rotholn  is  invariably 
transmitted  by  contagion,  the  incubation  being 
Irom  two  to  three  weeks;  this  long  period  of 
incubation  causes  the  source  of  infection  to  be 
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often  overlooked,  and  even  the  possibility  of  it 
to  be  denied;  when  carried  to  a  family  or  school 
either  an  unnecessary  alarm  of  measles  is  raised, 
or  the  next  sufferers  are  said  to  have  all  drunk 
cold  water  together  after  being  heated. 

Dengue. — Widely-spread  in  Africa,  the  warmer 
parts  of  America,  and  both  the  Indies,  dengue 
may  possibly  be  limited  to  hot  climates  ;  ite  pre- 
sence with  us  is  as  yet  undetermined.  The  rash 
is  at  first  discrote,  like  that  of  measies,  but  fol- 
lows soon  after  infection,  and  the  disease  in  its 
general  course  is  allied  to  scarlet  feve;-. 

Scarlet  Fever. — The  finely  diffused  redness  is 
found  on  the  skin  and  in  the  mouth  and  throat 
often  within  a  few  hours  of  the  sudden  ingress 
of  fever;  the  fever  increases  with  the  develop- 
ment of  the  rash,  both  persisting  for  several 
days.  Often  the  throat  is  first  complained  of;  the 
glands  at  the  angle  of  the  jaw  are  full  and  tender. 
Scarlatina  is  often  declared  three  or  four  days 
after  surgical  operations.  The  skin  is  not  swelled 
as  in  erysipelas,  nor  the  redness  60  circumscribed  ; 
the  throat  also  is  redder;  the  cervical  glands  ar« 
enlarged  in  both. 

Epidemic  Roseola.  —  An  epidemic  roseola, 
having  such  relation  to  scarlet  fever  as  rotheln 
to  measles,  has  but  slender  claim  to  autonomy. 
Mild  cases  of  scarlet  fever  often  begin  with  a 
finely-diffused  redness  shortly  after  some  feeling 
of  faintness  or  giddiness;  an  incubation  of  from 
three  days  to  a  week  is  observed ;  sometimes 
albuminuria  occurs  as  an  early  symptom.  The 
finely-diffused  rash,  enlarged  cervical  glands,  and 
slight  sore-throat,  even  with  very  little  elevation 
of  temperature,  raise  the  suspicion  of  scarlet 
fever ;  should  albuminuria  follow,  or  any  shreddy 
desquamation  of  the  hands  and  feet,  no  uncertainty 
remains.  Scarlet  fever  so  modified  often  spreads 
and  gives  rise  to  the  severer  forms  of  the  disease 
when  it  has  been  called  only  rose  rash  or  roseola ; 
the  use  of  these  terms  without  a  distinctive  quali- 
fication always  leaves  a  doubt  as  to  the  complete- 
ness and  safety  of  the  diagnosis. 

Erythema  comes  nearest  to  these  cases  in  ap- 
pearance, so  near  as  often  to  be  spoken  of  as  re- 
current scarlet  fever  or  erysipelas,  but  there  is  no 
enlargement  of  the  cervical  glands  in  erythema, 
and  so  little  fever  that  the  temperature  of  the 
reddened  skin  is  barely  elevated  above  the  nor- 
mal. Since  Fuller's  Exanthcmatologia  this  kind 
of  flush  passes  under  different  names  of  roseola, 
according  to  the  variations  in  shape  of  the  red 
patches,  or  the  seasons  of  the  year  at  which  they 
occur. 

Erythema  nodosum  is  often  preceded  by  slight 
fever  for  a  day  or  two ;  this  may  reach  102°, 
but  subsides  as  the  red  swellings  appear  ;  locally 
there  is  little  or  no  elevation  of  temperature 
even  when  the  tender  part  feels  hot. 

Exanthematotis  Roseol-a  occurring  in  the  coarse 
of  other  specific  diseases  is  distinguished  from 
the  roseola  which  depends  on  nerve-irritation, 
caused,  for  example,  by  acrid  ingesta,  by  the 
presence  either  of  high  fever,  or  of  glandular 
enlargement,  or  of  both,  as  when  it  precedes  the 
true  variolous  eruption.  During  enteric  fever  this 
form  of  roseola  may  occur  quite  independently  of 
the  special  lenticular  rose-spots. 

An  eruption  of  this  kind  is  not  infrequent  iu 
the  early  etages  of  diphtheria,  sometimes  as  a 
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diffused  rash  limited  to  certain  parts  of  the  chest 
and  body,  or  as  discrete  spots  on  the  limbs  aud 
back  of  the  hands  and  feet.  Influenza,  and  some 
forms  of  catarrh,  winter  '  colds,'  or  summer  diar- 
rhoea as  noticed  by  Bateman,  may  begin  with 
punctiform  roseola  on  the  back,  shoulders,  and 
ohest;  the  cervical  glands  are  perceptibly  en- 
larged, though  there  may  be  little  fever.  In 
these  cases  it  is  not  the  roseola,  but  the  specific 
disease  on  which  it  depends,  that  might,  without 
precautions,  be  communicated  to  others. 

Syphilitic  Boseola. — A  special  roseola  marks 
the  secondary  stage  of  syphilis ;  in  appearance  it 
resembles  the  rash  of  measles ;  so  does  the  roseola 
nb  ingcstis  when  produced  by  cubebs,  but  this  has 
neither  fever  nor  glandular  enlargement. 

The  absence  of  fever  from  the  roseola  after 
vaccination  refers  this  form  of  eruption,  like  that 
occurring  from  dentition,  to  the  class  of  rashes 
from  nerve-irritation.  Vaccinia  is  itself  an  ex- 
anthem  in  the  wider  definition  of  the  term,  re- 
produced after  a  definite  period  of  incubation  by 
inoculating  a  special  contagium.  Wanting  this 
character  the  different  forms  of  herpes  are  ex- 
cluded, though  resulting  from  a  general  febrile 
disturbance;  though  inoculable,  ecthyma  and  im- 
petigo are  local  affections  not  belonging  to  the 
exanthemata.  Willtam  Squibe. 

EXCITANTS  (excito,  I  excite). — It  seems 
hardly  necessary  to  give  any  special  considera- 
tion to  this  therapeutical  class,  as  all  that  may 
be  said  on  the  subject  ranges  itself  with  greater 
propriety  under  the  heading  Stimulants.  Stimu- 
lation is,  in  fact,  a  degree  of  excitement,  and  it 
is  only  when  its  effects  are  more  vigorously  pushed 
that  we  obtain  that  inebriation  or  exhilaration 
which  is  so  commonly  observed  to  follow  the  use 
of  alcohol,  ether,  and  the  anaesthetic  vapours.  See 
Stdjuiants.  Eobbet  Farquharson. 

EXCITING  CAUSE.   See  Disease,  Causes 

of. 

EXCITO-MOTOR  Disorders.  See  Keflex 
Disorders. 

EXCORIATION'  (ex,  from,  and  corium,  the 
skin). — The  superficial  destruction  of  a  portion 
of  the  skin  or  mucous  membrane. 

EXERCISE. — Definition. — In  its  widest 
and  most  correct  signification,  exercise  is  the 
setting  in  motion  any  active  body  ;  and  when  the 
term  is  used  in  a  physiological  connection,  it  may 
refer  to  the  functional  activity  of  any  of  the  or- 
gans, whether  muscular,  nervous,  nutritive,  se- 
cretory, or  reproductive.  In  this  very  compre- 
hensive sense,  the  subject  of  Exercise  includes 
a  large  portion  both  of  hygiene  and  of  thera- 
peutics. The  popular  signification  of  Exercise  is, 
however,  much  more  limited  than  the  preceding, 
having  reference  only  to  the  muscles  directly, 
and  to  the  parts  called  into  play  through  the 
same — especially  the  circulatory  and  respiratory 
systems. 

Whether  in  its  wider  or  in.  its  narrower  sense, 
exercise  has  several  important  relations  to  Medi- 
cine. 1.  It  is  essential  to  the  preservation  of 
health  (see  Pkbsonal  Health).  2.  It  has  to 
be  regarded  as  frequently  associated  with  the 
causation  of  disease  (see  Disease,  Causes  of).  3. 
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Exercise  is  a  most  rational  and  successful  moans 
of  treatment  in  certain  disorders  and  diseases 
(see  Movement,  Therapeutics  of).  4.  Exercise  is 
often  abused ;  and  excessive  indulgence  in  some 
forms  of  it  gives  rise  to  serious  consequences. 
The  present  article  will  be  devoted  to  the  con- 
sideration of  Exercise  in  the  last-named  aspect 
only ;  and  the  subject  will  be  discussed  accord- 
ing to  the  more  limited  and  popular  definition  of 
the  term. 

Abuse  of  Exercise. — From  'he  moment  an 
infant  is  born  until  the  end  of  life,  exercise,  duly 
apportioned  to  rest,  is  the  normal  state  of  ex- 
istence; and  whilst  continued  overstrain  of  any 
portion  of  the  human  machine  is  the  forerunner 
of  disease,  so,  on  the  other  hand,  is  equally,  if 
not  more  so,  that  want  of  exercise  which  induces 
wasting  and  degeneration. 

Principles. —  Dr.  Parkes,  in  his  Practical 
Hygiene,  has  given  a  very  complete  statement  of 
the  results  of  the  investigations  of  himself  and 
others  on  the  changes  effected  by  the  stimulus 
of  muscular  exercise  on  the  various  organs  and 
tissues  of  the  body,  from  which  he  has  drawn  the 
following  conclusions : — 

'  The  main  effect  of  exercise  is  to  increase  the 
oxidation  of  carbon,  perhaps  also  of  hydrogen. 
It  also  eliminates  water  from  the  body,  and  this 
action  continues — as  seen  from  Pettenkofer  and 
Voit's  experiments — for  some  time  ;  after  exer- 
cise the  body  is  therefore  poorer  in  water, 
especially  of  the  blood  ;  it  increases  the  rapidity 
of  circulation  everywhere,  as  well  as  the  pres- 
sure on  the  vessels,  and  therefore  it  causes  in 
all  organs  a  more  rapid  outflow  of  plasma  and  a 
more  active  absorption — in  other  words,  a  quicker 
renewal. 

'  In  this  way,  also,  it  removes  the  product  of 
their  action  which  accumulates  in  organs  ;  and 
restores  the  power  of  action  to  the  various  parts 
of  the  body.  It  increases  the  outflow  of  warmth 
fromthebody  by  increasing  perspiration.  It  there- 
fore strengthens  all  parts.  It  must  be  com- 
bined with  increased  supply  both  of  nitrogen 
and  carbon  (the  latter  possibly  in  the  form  of 
fat),  otherwise  the  absorption  of  oxygen,  the 
molecular  changes  in  the  nitrogenous  tissues, 
and  the  elimination  of  carbon,  will  be  checked. 
There  must  also  be  an  increased  supply  of  salts, 
certainly  of  chloride  of  sodium,  probably  of 
potassium  phosphate  and  chloride.  There  must 
be  proper  intervals  of  rest,  or  the  store  of 
oxygen,  and  of  the  material  in  the  muscles, 
wliich  is  to  be  metamorphosed  during  contrac- 
tion, cannot  take  place.  The  integrity  and 
perfect  freedom  of  action  both  of  the  heart  and 
lungs  is  essential,  otherwise  neither  absorption 
of  oxygen,  nor  elimination  of  carbon,  can  go  on, 
nor  can  the  necessary  increased  supply  of  blood 
be  supplied  to  the  acting  muscles  without  in- 
jury.' 

The  proper  amount  of  exercise  requisite  for 
health  is  difficult  to  determine,  in  consequence  of 
the  varied  constitutions  of  individuals.  It  may, 
however,  be  accepted  that  whilst  in  youth  the 
great  spirit  of  emulation  tends  to  an  overstrain 
of  mind  or  body,  so,  as  life  advances,  one  or  other 
or  both  are  liable  to  be  allowed  to  pass  into  a 
state  of  unhealthy  inactivity. 

Since  the  recent  more  general  practioe  of 
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gymnastics  in  this  country,  and  the  stimulus 
that  has  been  given  to  aquatic  exercises  by  our 
University  competitions,  groat  attention  has 
been  drawn  to  the  effect  of  bodily  exercise 
on  health,  and  more  especially  with  regard  to 
the  heart  and  lungs,  these  being  the  organs 
upon  which  its  influence  is  most  immediately 
exerted. 

a.  Prolonged  ana  Excessive  Exercise. — Of  all 
exercises,  rowing  is  the  one  which  is  generally 
accepted  as  the  best  variety  to  select  if  we  aro 
to  endeavour  by  a  consideration  of  its  influence 
upon  those  who  practise  it  to  form  an  estimate 
of  the  effect  of  a  continuous  strain  on  the  cir- 
culation and  respiration  ;  yet  the  difficulty  of 
procuring  trustworthy  evidence  on  such  a  sub- 
ject is  extreme.  Dr.  Morgan,  in  his  University 
Oars,  by  collecting  the  various  experiences  of 
nearly  all  the  men  who  rowed  in  the  University 
races  from  1829  to  1869,  has  obtained  about  the 
most  accurate  testimony  available  in  regard  to 
one  aspect  of  the  subject.  These  men  are  unani- 
mous in  their  belief  that  they  experienced  no 
injury  from  the  great  strain  they  underwent  in 
their  youth.  But  it  must  be  borne  in  mind  that 
they  were  the  picked  athletes  of  their  colleges, 
men  with  large  frames  and  full  chests,  typical 
specimens  of  health,  capable  of  undergoing  very 
prolonged  exertion  with  but  passing  fatigue,  and 
to  whom  no  permanent  injury  could  be  antici- 
pated, after  careful  training,  from  an  exceptional 
display  of  strength.  Such  evidence  affords  no 
clue  to  the  effect  of  the  strain  imposed  on  the 
heart  by  the  two  hundred  or  more  of  each  Uni- 
versity, who  annually  use  the  utmost  exertion 
to  belong  to  the  chosen  few,  and  many  of  whom, 
unguided  in  their  violent  efforts  to  achieve  suc- 
cess, have  in  after-life  to  pay  the  penalty  of  al- 
lowing mere  feeling  or  spirit  of  emulation  to 
overrule  their  reason. 

b.  Exercise  under  Unnatural  Conditions. — But 
it  is  not  only  the  case  that  exercise  which  is 
excessive  or  too  prolonged  proves  highly  dele- 
terious ;  even  a  moderate  amount  of  exercise 
under  unnatural  conditions  may  prove  equally 
harmful.  Thus  the  young  soldier  of  light  frame, 
with  irritable  palpitating  heart,  who  has  broken 
down  in  his  preliminary  training,  is  a  marked 
and  good  example  of  the  early  injurious  effect  of 
overstrain  of  the  heart,  under  the  impediment 
caused  by  tight  clothing  and  accoutrements  to 
the  free  expansion  of  his  chest.  "When  at  rest 
he  feels  perfectly  well,  and  has  little  or  no  sensa- 
tion of  throbbing  in  his  chest.  So  soon,  however, 
as  he  puts  on  his  tunic  and  accoutrements,  and 
begins  his  drill,  throbbing  occurs  with  more  or 
less  violence,  accompanied  with  a  feeling  of  op- 
pression, and  with  difficulty  of  breathing,  and  this 
being  followed  by  a  sensation  of  faintness,  sick- 
ness, or  dizziness,  he  has  to  fall  out  of  the  ranks. 
At  first  the  condition  of  the  heart  is  one  purely 
of  functional  disturbance,  which,  though  render- 
ing him  unfit  for  the  duties  of  a  soldier,  does  not 
interfere  with  his  gaining  his  livelihood  as  a 
civilian. 

This  functional  derangementof  the  heart, which 
is  readily  shown  by  the  dicrotism  in  the  sphyg- 
mographic  tracing  of  the  radial  pulse  when 
auscultation  can  detect  little  or  no  change  in 
tii c  heart-sounds,  is  frequently  found  in  those 


youths  of  delicate  frame  in  our  schools  and  col- 
leges, who,  '  breaking  down '  in  attempting  feats 
of  strength  or  in  the  preliminary  training,  ex- 
perience no  ill-effects  in  the  ordinary  avocations 
of  after-life  from  that  overstrain  of  heart  which, 
if  neglected,  would  be  apt  to  lead  to  graver  forma 
of  heart-disease. 

Whether  it  be  by  sudden  or  prolonged  violent 
exertion,  by  rowing,  or  by  running,  or  by  the  many 
other  severe  exercises  of  the  body  entailed  by 
labour  or  pleasure,  there  can  be  no  doubt  that 
the  heart  and  lungs  have  at  times  an  inordinate 
amount  of  strain  forced  upon  them,  which,  in  a 
state  of  health,  or  under  favourable  circum- 
stances, they  may  reasonably  be  expected  to 
bear  with  no  more  injury  than  temporary  dis- 
tress, and  that  this  capability  to  bear  strain  is 
greatly  enhanced  by  careful  training. 

It  is  customary  for  the  healthy  boy,  however, 
owing  to  the  character  of  his  amusements,  always 
to  be  in  training,  so  far  as  his  body  is  concerned, 
and  with  very  little  supervision  he  ought  to  suffer 
no  harm  from  sudden  and  exceptional  strains.  But 
it  is  very  different  with  men  who  have  settled 
down  into  the  real  business  of  life,  but  who, 
during  their  nominal  periods  of  rest  from  their 
daily  labours,  undertake  violent  exercises  with- 
out any  preliminary  training,  and  thus  throw  such 
an  unexpected  strain  on  the  heart  and  great 
blood-vessels,  that  instead  of  mere  functional 
disturbance,  as  in  early  life,  they  sow  the  seeds 
of  organic  disease.  Such  being  the  case,  how  much 
more  injurious  must  sudden  overstrain  be  to  a 
heart  already  weakened  by  disease  ?  There  is 
often  found  amongst  men  a  great  aversion  to 
having  their  hearts  examined,  and  when  disease 
is  discovered  it  is  sometimes  considered  of  ques- 
tionable advantage  to  inform  the  sufferer  of  his 
condition  ;  but  this  is  a  mistake,  for  from  want 
of  knowledge  of  his  state  he  may,  by  unnecessary 
strain,  rapidly  aggravate  it,  and  thus  shorten  a 
life  which  might  otherwise  have  been  much  pro- 
longed. 

The  purport  of  these  observations  is  thus  to 
point  out  that: — Firstly,  whereas  exercise  is 
necessary  to  preserve  our  bodies  in  a  proper  state 
of  healthy  activity,  its  tendency,  when  carried  to 
extremes,  is  to  set  up  organic  lesions.  Secondly, 
that  as  in  some  athletic  competitions  a  very 
great  strain  is  thrown  upon  the  thoracic  organs, 
it  is  essential  that  no  boys  of  delicate  frame 
should  be  allowed  to  take  part  in  them,  or  in  the 
preliminary  training,  excepting  under  careful 
medical  supervision.  And,  thirdly,  that  in  man- 
hood no  violent  competition  should  be  under- 
taken, which  would  throw  a  great  strain  upon 
the  thoracic  organs,  without  their  being  pre- 
viously examined  and  pronounced  sound,  nor 
until  their  full  powers  have  been  brought  into 
play  by  careful  preliminary  training. 

A.  B.  R,  Mtebs. 

EXFOLIATION  (ex,  from,  and  folium,  a 
leaf). — The  separation  of  a  portion  of  dead  bone 
or  cartilage  from  the  living  tissue,  in  the  form 
of  layers  (see  Boxb,  Diseases  of).  The  term  is 
also  applied  to  the  separation  of  a  false  mem- 
brane which  has  been  mistaken  for  the  whole 
mucous  lining  of  the  bladder  or  uterus.  Set 
Bladder,  Diseases  of- 


EXHAUSTION. 
EXHAUSTION  (ex,  from,  and  haurio,  I  draw 
out)- 

Definition.  —  Exhaustion  is  a  phenomenon 
which  all  irritable  tissues  can  be  made  to  mani- 
fest, and  consists  in  a  failure  to  respond  to  stimu- 
lation. Exhaustion  of  muscle  and  nerve  is 
brought  about  by  excessive,  quickly  repeated,  or 
continuous  stimulation.  It  is  favoured  by  cut- 
ting off,'  or  by  an  alteration  in  the  quality  of,  the 
blood-supply  ;  by  previous  insufficient  exercise 
of  function ;  by  exposure  to  extremes  of  temper- 
ature ;  by.  an  insufficient  supply  of  oxygen  ;  by 
an  excessive  supply  of  carbonic  acid ;  and  by 
exposure  to  certain  toxic  agents.  These  facts, 
which  have  been  established  by  physiological 
experiments,  are  fully  borne  out  by  clinical  ex- 
perience. 

Exhaustion  may  be  general  or  local. 

1.  General  Exhaustion. — General  exhaus- 
tion is  brought  about  by  over- work,  whether 
physical  or  mental,  and  especially  by  unremit- 
ting  and  monotonous  duties  which  keep  the 
same  paths  of  action  in  a  state  of  constant  ac- 
tivity. It  is  not  often,  if  ever,  that  any  per- 
manent harm  is  produced  in  a  healthy  man  by 
mere  physical  labour,  however  great;  but  ex- 
cessive mental  labour,  especially  if  it  be  mo- 
notonous, is  certainly  capable  of  permanently 
damaging  the  nervous  tissues.  "When  in  addi- 
tion to  hard  mental  work,  which  is  performed 
voluntarily,  some  constant  stimulus,  which  can- 
not be  arrested,  unceasingly  works  upon  the 
brain,  exhaustion  quickly  results ;  as  when,  for 
example,  a  man  who  is  harassed  by  trying  to 
earn  sufficient  for  his  family  meets  with  some 
shock  to  his  nervous  system  (such  as  a  railway 
accident,  the  sudden  death  of  a  dear  relative, 
or  a  severe  money  loss)  which  haunts  him  like 
a  spectre  day  and  night,  robs  him  of  his  rest, 
and  deprives  him  of  his  appetite.  General  ex- 
haustion is  favoured  by  all  conditions  which 
give  rise  to  anaemia  or  faulty  nutrition,  such  as 
haemorrhage,  prolonged  pyrexia,  inadequate  diet, 
persistent  morbid  discharges,  or  venereal  excess  ; 
by  the  retention  in  the  tissues  of  the  products 
of  their  activity,  which  is  favoured  by  working 
in  a  foul  atmosphere,  or  by  derangement  of  the 
excreting  functions  ;  by  exposure  to  extremes  of 
temperature;  and  by  a  previous  condition  of 
excessive  slothfulness.  General  exhaustion  may 
occasionally  be  suddenly  induced  by  physical 
causes,  such  as  a  severe  injury  (collapse  from 
shock),  or  psychical  causes,  such  an  fright. 

Symptoms. — The  symptoms  of  general  exhaus- 
tion are: — 1.  Loss  of  sleeping  power,  persistent 
dreaming,  talking  in  the  sleep  and  somnambulism. 
The  patient  may  wake  in  the  morning  feeling  to- 
tally unrefreshed.  2.  Incapacity  for  work,  and 
inability  to  seriously  apply  the  mind  to  one  sub- 
ject for  any  length  of  time.  3.  Headache,  and  a 
feeling  of  oppression  in  the  head.  4.  Languor 
and  general  lassitude.  5.  A  rapid  feeble  pulse.  6. 
An  anxious  expression  of  face ;  and  (as  stated  by 
Dr.  George  Johnson)  a  contracted  and  sluggish 
pupil.  In  addition  to  these  we  may  get  tremor, 
delirium,  hypochondriasis,  hysteria,  epilepsy, 
chorea,  mania,  and  general  paralysis.  Two  in- 
stances have  come  within  the  writer's  know- 
ledge of  transient  hemiplegic  symptoms  having 
t  een  induced  by  excessive  application  to  literal.* 
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work.  The  digestion  is  often  deranged,  and 
functional  disturbance  of  the  heart  is  common. 
Occasionally  the  urine  is  altered  in  quality,  and 
may  contain  alkaline  phosphates  or  sugar. 
More  rarely  it  manifests  excessive  acidity. 

2.  Local  Exhaustion. — Local  exhaustion  is 
the  result  of  excessive  local  stimulation,  and  it  is 
particularly  liable  to  occur  as  a  prominent  symp- 
tom in  patients  who  are  suffering  from  general 
exhaustion.  The  loss  of  power  in  the  rectum 
which  results  from  the  excessive  use  of  purga- 
tives ;  the  failure  of  the  uterus  in  cases  or 
protracted  labour ;  and  the  failure  of  the  volun- 
tary muscles  which  occurs  in  those  professional 
ailments  of  which  '  writer's  cramp  '  is  the  type, 
may  be  taken  as  examples  of  local  exhaustion. 

Tbeatment. — In  the  treatment  of  exhaustion 
the  main  indications  are  to  lighten  the  labour,  and 
obtain  rest.  In  cases  of  general  exhaustion  it  is 
often  advisable  to  administer  narcotics,  such  as 
opium,  hydrate  of  chloral,  or  bromide  of  potassium, 
and  it  will  be  generally  found  that,  when  onc« 
refreshing  sleep  has  been  established,  the  more 
aggravated  symptoms  will  subside.  Fresh  air 
and  a  good  diet  are  most  necessary.  Stimulants 
must  be  used  with  great  caution,  for  it  is  clearly 
not  desirable  to  goad  the  exhausted  organs  into 
•further  action,  although  it  may  be  necessary  to 
employ  stimulants  to  give  temporary  power  while 
the  faculty  of  sleeping  is  being  re-established. 
All  causes  of  anaemia  must  be  removed.  When 
recovery  is  established,  the  patient  must  be  en- 
couraged to  relieve  the  monotony  of  his  life  by 
some  pursuit  which  should  be,  as  it  were,  the 
complement  of  his  ordinary  occupation.  Thus 
the  head-worker  should  endeavour  to  amuse 
himself  in  his  leisure  hours  by  gentle  out-door 
exercise,  by  music  or  painting,  or  by  practising 
some  handicraft.    See  Debility,  and  Fatigue. 

G.  V.  Poore. 

EXOMPHALOS  (e£w,  beyond,  and  6n<pa\bs, 
the  navel). — A  term  applied  to  umbilical  hernia, 
See  Heenia. 

EXOPHTHALMIC  GOiTRE  (£fa>,  out, 
and  6(p0a\fibs,  the  eye;  and  goitre).— Synon.^: 
Graves'  Disease  :  Basedow's  Disease ;  Fr.  Maladie 
de  Graves,  Goitre  exophthalmigue ;  Ger.  Glotzau- 
genkropf,  Basedows' che  KranJcheit. 

Definition. — Enlargement  with  vascular  tur- 
gescence  of  the  thyroid  gland,  accompanied  by 
protrusion  of  the  eyeballs,  breathlessness,  pal- 
pitation, and  anaamia. 

^Etiology.— This  disease  is  comparatively 
rare  among  men.  It  occurs  most  frequently  iu 
women  between  the  ages  of  twenty  and  thirty, 
but  is  met  with  amongst  older  persons.  Pa- 
tients suffering  from  it  often  belong  to  the  so- 
called  nervous  diathesis.  Its  occurrence  is  often 
preceded  by  menstrual  disturbance  and  anaemia. 
Sometimes  no  exciting  cause  can  be  discovered, 
but  in  many  cases  it  comes  on  after  violent  ner- 
vous excitement. 

Symptoms. — Before  exophthalmic  goitre  makes 
its  appearance,  alterations  in  temper  are  fre- 
quently observed,  the  patient  becoming  irritable 
and  depressed.  Functional  disturbances  of  the 
circulation  and  heart  occur  at  frequent  intervals, 
the  heart  Palpitating,  the  face  flushing,  and  a 
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sensation  of  fulness  being  felt  in  the  head,  eyes, 
and  throat.    The  palpitation  increases,  the  eyes 
become  prominent,  and  a  visible  swelling  appears 
over  the  thyroid  gland.  The  eyes  are  lustrous  and 
projecting,  and  there  is  frequently  a  slight  loss  of 
co-ordiuation  between  their  movements  and  those 
of  the  eyelids,  so  that  when  the  eyes  are  quickly 
cast  down  the  eyelids  follow  them  so  slowly  that 
a  white  ring  of  sclerotic  may  be  uoticed  between 
tli9  iris  and  the  lower  margin  of  the  upper  eyelid. 
Usually  there  is  no  disturbance  of  vision.  The 
exophthalmia  is  most  marked  during  emotional 
excitement  and  at  the  menstrual  period,  and  at 
these  times  the  patient  suffers  from  an  increased 
feeling  of  fulness  in  the  eyeballs.  Sometimes 
the  projection  of  the  eyeballs  is  so  great  that 
the  lids  do  not  perfectly  cover  them,  and  inflam- 
mation and  ulceration  may  consequently  occur. 
The  thyroid  is  generally  unequally  enlarged.  Its 
size  varies  from  time  to  time,  increasing,  like  the 
protrusion  of  the  eyeballs,  "with  emotion.  It  is 
soft  and  elastic,  and  pulsates,  so  that  it  has  some- 
times been  mistaken  for  aneurism.    The  palpi- 
tation of  the  heart  is  generally  noticed  before 
either  the  exophthalmos  or  enlargement  of  the 
thyroid,  and  is  the  first  symptom  to  attract 
the  patient's  attention.    It  is   increased  by 
emotion  or  exertion ;  and  the  violent  cardiac 
action  frequently  produces  a  prominence  of  the 
prsecordial  region.    The  cardiac  pulsations  are 
rapid  and  sometimes  irregular.    The  cardiac 
sounds  are  loud ;  and  a  soft,  systolic  bellows- 
murmur  is  frequently  audible  at  the  base,  and  in 
the  large  arteries.    The  carotids  are  sometimes, 
but  not  always,  dilated.  The  circulation  appears 
to  be  rapid,  the  veins  filling  quickly  when 
emptied,  and  pulsation  being  felt  even  in  small 
arteries.    The  temperature  is  frequently  high. 
There  is  a  feeling  of  general  debility.    The  di- 
gestion is  sometimes  normal,  at  other  times  the 
appetite  is  diminished  or  capricious,  and  diarrhoea 
may  occur.    The  swelling  of  the  neck  may  give 
rise  to  a  feeling  of  difficulty  of  breathing ;  and 
ihe  voice  sometimes  becomes  altered  and  hoarse, 
or  may  be  lost  entirely.    The  course  of  the 
disease  varies  considerably ;  it  may  sometimes 
go  on  increasing  for  several  months,  then  it  be- 
comes stationary  for  one  or  two  years,  and  after- 
wards begins  to  decline.    The  temper  improves, 
the  appetite  increases,  and  menstruation  fre- 
quently is  re-established.    The  palpitation,  en- 
largement of  the  thyroid,  and  prominence  of 
the  eyes  gradually  diminish,  although  they  rarely 
disappear  completely.    Death  may  occur  from 
intercurrent  disease,  from  organic  cardiac  lesions, 
or  from  gradual  wasting.    Danger  is  also  said  to 
arise  from  pressure  on  the  trachea  by  the  en- 
larged thyroid. 

Pathology. — The  protrusion  of  the  eyeballs  is 
due  either  to  dilatation  of  the  vessels  in  the  orbit, 
or  to  contraction  of  the  involuntary  muscular 
fibres  in  the  orbital  membrane  which  covers  the 
spheno-maxillary  fissure,  or  possibly  to  both 
rauses  combined.  The  enlargement  of  the  thyroid 
is  due  to  dilatation  of  the  vessels  of  the  gland. 
After  the  disease  has  lasted  some  time,  increased 
formation  of  tissue  in  the  thyroid  gland  may 
occur.  Palpitation  of  the  heart  is  probably  due 
to  stimulat  ion  of  the  accelerating  cardiac  nerves  ; 
and  this  as  well  as  the  alteration  in  the  nerves 


of  the  orbit  and  thyroid,  has  been  ascribed  to 
disease  of  the  lower  cervical  sympathetic  ganglia, 
in  which  increased  connective  tissue  and  dimin- 
ution of  ganglionic  cells  have  been  observed. 

Diagnosis. — When  the  three  leading  symp- 
toms are  present,  it  is  impossible  to  confound 
exophthalmic  goitre  with  any  other  disease.  The 
enlargement  of  the  thyroid  is  distinguished  in 
this  disease  from  that  of  cystic  goitre  by  ite 
greater  elasticity,  by  its  paroxysmal  enlarge- 
ment, and  by  its  pulsation.  The  exophthalmos 
is  distinguished  from  that  duo  to  disease  of  the 
orbit  or  cranium  by  being  equal  in  both  eyes, 
and  by  the  absence  of  squint.  It  is  distin- 
guished from  prominence  due  to  cardiac  disease 
by  the  lustrous  appearance  of  the  eye;  from 
hydrophthalmia  by  the  natural  condition  of  the 
pupil ;  and  from  the  prominence  which  may  occur 
in  myopia  by  the  vision  being  natural,  and  by  the 
paroxysmal  increase  of  the  prominence  in  ex- 
ophthalmic goitre. 

Prognosis. — This  must  be  guarded,  the  disease 
not  being  very  amenable  to  treatment,  and  very 
rarely  disappearing  altogether,  although  after 
continuing  for  some  years  it  may  gradually  im 
prove. 

Treatment. — The  treatment  of  exophthalmic 
goitre  chiefly  consists  in  securing  fresh  air, 
gentle  exercise,  the  avoidance  of  the  least  fatigue 
or  emotional  disturbance,  and  careful  diet.  Iron 
is  sometimes  useful,  the  milder  forms,  such  as 
the  tartarated  iron  or  citrate  of  iron  and  ammo- 
nia, being  preferable  to  the  more  powerful  pre- 
parations. Quinine,  alone  or  in  combination  with 
digitalis — and  perhaps  with  belladonna — often 
produces  good  results.  Aloes  and  myrrh  may  be 
employed  to  keep  the  bowels  open.  Galvanism  to 
the  neck  has  sometimes  been  productive  of  bene- 
fit, one  pole  being  placed  in  the  nape  of  the  neck 
and  the  other  over  the  sides  of  the  thyroid  tumour. 
When  the  eyeballs  are  so  prominent  as  to  become 
liable  to  inflammation  and  ulceration,  care  must 
be  taken,  by  means  of  a  shade,  to  protect  them 
from  irritation  ;  and  if  this  should  prove  unavail- 
ing, the  inflammation  must  be  treated  by  appro- 
priate remedies.  T.  Ladder  Brunton. 

EXOSTOSIS  (e{o>,  out  of,  and  ooreov,  a 
bone). — A  bony  outgrowth  from  any  part  of  the 
skeleton.    See  Bone,  Diseases  of. 

EXPECTANT  ATTENTION.— An  im- 
portant mental  state.    See  Mesmerism. 

EXPECTORANTS  (cx,  out  of,  and  pectus, 
the  chest). — Synon.  :  Fr.  Expectorants;  Ger. 
Auswurfsbefordernde  Mittel. 

Definition. — Medicines  which  facilitate  the 
removal  of  secretions  from  the  air-passages. 

Enumeration'.  —  The  leading  expectorants 
are : — (A)  Ipecacuanha,  Antimony,  and  Iodide  of 
Potassium ;  Chlorides  cf  Potassium,  Sodium, 
and  Ammonium ;  and  Inhalation  of  Steam.  (B) 
Squill,  Senega,  Benzoin,  Benzoic  Acid,  Benzoate 
of  Ammonia;  Myrrh,  Storax,  Balsam  of  Tolu, 
Balsam  of  Peru,  Ammoniacum,  Galbanum,  Assa- 
foetida,  Anise,  Fennel,  Larch  Bark,  Tar,  Copaiba, 
Vapour  of  Chlorine,  Iodine,  Ammonia,  Creasote, 
and  Carbolic  Acid.  (C)  Ammonia,  Carbonate  of 
Ammonia,  Strychnia,  Nux  Vomica,  and  Bella- 
donna. 

Action. — The  mode  of  action  of  expectorants 
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is  not  well  understood,  and  any  explanation  of 
it  in  the  present  state  of  our  knowledge  can 
only  be  regarded  as  provisional.  Expectorants 
may  be  divided  into  two  classes: — 1.  Those 
which  modify  the  nature  of  the  secretions  from 
the  respiratory  passages ;  and,  2.  those  which 
modify  the  respiratory  movements  by  which 
the  secretions  are  expelled.  In  considering  the 
mode  of  action  of  the  first  class  it  must  ho 
remembered  that  the  secretions  from  the  respi- 
ratory passages  depend,  like  many  other  secre- 
tions, on  two  factors,  the  direct  influence  of  the 
nerves  upon  the  secreting  structures,  and  the 
amount  of  blood  supplied  to  them.  Each  of 
these  two  factors  may  be  influenced  to  a  dif- 
ferent extent  by  various  drugs.  As  has  already 
been  said,  the  exact  action  of  each  cannot  be  de- 
termined at  present,  but  the  first  class  of  expec- 
torants may  be  subdivided  into  two  divisions 
which  are  distinguished  in  the  foregoing  enu- 
meration as  A  and  B.  The  division  A  rather 
diminish  than  increase  the  activity  of  the  cir- 
culation, and  are  therefore  called  sedative  expec- 
torants. The  division  B  somewhat  increase  the 
circulation,  and  are  called  stimulating  expec- 
torants. Those  comprised  under  C  stimulate  the 
respiratory  centre  in  the  medulla  oblongata,  and 
increase  the  respiratory  movements. 

Uses. — Sedative  expectorants  (class  A)  are 
useful  when  there  is  congestion  of  the  respira- 
tory passages,  with  very  scanty,  tough  expec- 
toration, as  in  commencing  bronchitis.  In  such 
circumstances,  when  dry  rales  are  heard  abun- 
dantly, with  few  or  no  moist  rales,  the  patient 
often  coughs  until  quite  exhausted,  bringing  up 
scarcely  anything.  The  administration  of  seda- 
tive expectorants  renders  the  secretion  from 
the  respiratory  passages  more  fluid,  abundant, 
and  easy  to  expectorate.  When  these  expec- 
torants do  not  succeed  in  ordinary  doses,  their 
action  may  be  much  assisted  by  the  administra- 
tion of  a  purgative,  or,  still  better,  by  giving 
either  ipecacuanha  or  tartar  emetic  in  such  a 
large  dose  as  to  produce  sickness  and  vomiting. 
When  the  distress  of  the  patient  is  great,  the 
abstraction  of  a  small  quantity  of  blood  by 
cupping  or  by  venesection  may  give  great  relief. 
The  inhalation  of  steam  alone  is  also  beneficial, 
and  the  air  of  the  patient's  chamber  should  be 
kept  warm  and  moist.  Stimulating  expectorants 
(class  B)  do  more  harm  than  good  when  admi- 
nistered in  the  conditions  just  described,  but  are 
beneficial  when  the  acute  symptoms  have  passed 
off.  A\  hen  this  is  the  case,  but  the  expecto- 
ration is  tough  and  somewhat  scanty,  squill  is  a 
useful  expectorant;  but  when  the  expectoration 
is  abundant,  benzoin,  balsams,  or  ammoniacum 
are  preferable.  In  chronic  bronchitis,  inhalations 
of  ammcnia,  chlorine,  iodine,  creasote,  carbolic 
acid,  or  rjine  oil  are  useful.  When  the  expecto- 
ration is  foetid,  chlorir.e,  iodine,  and  carbolic 
acid  inhalations  are  best.  The  expectorants 
which  act  on  the  respiratory  movements  (class 
C)  are  useful  in  cases  of  debility,  as  they  stimu- 
late the  respiratory  nervous  centre  in  the  medulla 
oblongata,  as  well  as  assist  the  failing  circula- 
tion. They  may  be  advantageously  combined 
with  stimulating  expectorants,  such  as  squill  or 
benzoin,  according  to  the  naturo  of  the  secretion. 

T.  Lauder  B  ronton. 
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EXPECTORATION  (ex,  out  of,  and  pectus, 
the  chest). 

Definition. — This  word,  which  strictly  means 
the  act  of  expelling  anything  from  the  chest,  is 
usually  applied  to  the  matter  so  expelled,  which 
is  also  called  sputum  or  phlegm. 

The  Act  of  Expectoration. — The  smaller 
bronchial  tubes  are  kept  free  from  obstruction  by 
the  action  of  ciliated  epithelium.  Tho  area  of 
the  smaller  tubes  being  greater  than  that  of  their 
trunks,  the  air  passes  more  forcibly  through  tho 
latter,  and  so  tends,  even  in  natural  breathing,  to 
carry  speedily  away  any  accumulated  secretion. 
The  forcible  acts  of  coughing  (see  Cough)  and 
'hawking'  increase  the  natural  force  and  fulness 
of  the  expiratory  effort,  and  clear  the  air-pas- 
sages;  the  repeated  closure  of  the  glottis  in 
coughing  increases  still  further  the  expulsive 
effect,  by  causing  the  air  to  escape  in  sudden 
jerks.  If,  in  consequence  of  laryngeal  diseaset 
the  glottis  cannot  close,  the  act  of  expectora- 
tion becomes  painful  and  difficult.  Efforts  at 
expectoration  are  also  laboured  and  futile  if, 
in  consequence  of  emphysema  or  muscular  weak- 
ness, the  power  to  take  a  deep  inspiration  is  lost. 

Inability  to  expectorate  is  often  the  imme- 
diate cause  of  death,  the  '  suffocative  catarrh  '  of 
the  dying  being  another  name  for  accumulation 
of  phlegm,  which  the  patient  is  powerless  to 
remove.  By  teaching  the  patient  '  how  to  ex- 
pectorate,' by  the  administration  of  a  timely 
stimulant  or  a  quickly  acting  emetic,  or  by  change 
of  posture,  life  may  in  such  a  case  be  prolonged. 
Should  the  sufferer  be  allowed  to  get  flurried, 
the  breathiLg  becomes  more  and  more  shallow, 
and  deep  inspiration  and  free  expectoration  are 
impossible.  If,  however,  the  patient  can  be  in- 
duced to  breathe  calmly  and  deeply,  to  assume 
a  more  easy  posture,  and  to  swallow  a  solution  of 
ammonia  with  ether,  the  breathing  gradually 
becomes  less  shallow  and  rapid,  air  enters  the 
deeper  parts  of  the  lung,  and  power  is  gained  to 
evacuate  the  accumulated  secretion.  The  act  of 
expectoration  is,  as  a  rule,  most  easy  in  that 
posture  in  which  respiration  is  most  free. 
Sometimes,  when  the  secretion  comes  mainly 
from  one  lung,  the  aid  of  gravitation  may  be 
called  in  to  empty  the  obstructed  tubes. 

Characters  and  Varieties. — Before  auscul- 
tation was  practised,  diagnosis  was  often  based 
on  the  character  of  the  expectoration,  unwar- 
rantable importance  having  been  attached  to  the 
distinction  between  pus  and  mucus,  on  the  as- 
sumption that  pus  was  diagnostic  of  phthisis. 
At  the  present  time  we  are  apt  to  lose  much  by 
falling  into  the  opposite  error. 

In  health,  the  secretion  from  the  mucous 
membrane  of  the  air-tubes  is  a  transparent, 
colourless,  slightly  glutinous  liquid,  like  thin 
mucilage;  it  contains  mucin,  a  varying  quantity 
of  saline  matter,  and  water. 

The  saline  matter  is  abundant  in  the  trans- 
parent viscid  expectoration,  deficient  in  the 
opaque  and  less  tenacious  kind,  least  in  that 
which  is  actually  purulent. 

The  ordinary  mucous  secretion  is  increased  in 
quantity  and  viscidity  as  a  result  of  simple 
catarrhal  inflammation  of  the  bronchial  mem- 
brane. When  bronchitis  has  existed  for  somedays, 
a  change  occurs  in  the  character  of  the  secretion; 
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iusteadot' being  transparent  and  viscid,  it  becomes 
semi-transparent  and  then  opaque,  the  colour 
changing  to  a  yellow  or  greenish  hue. 

The  sputum  becomes  frothy  from  the  admix- 
ture of  air  ;  aud  rusty  or  prune-juice-coloured  if 
the  inflammatory  action  extends  to  the  ultimate 
bronchial  ramifications, and  is  of  so  intensoakind 
as  to  allow  of  oozing  from  the  capillary  vessels. 

Fibrinous  moulds  of  the  bronchial  tubes,  or 
chalky  masses  consisting  of  inspissated  and  cal- 
cified cheesy  matter,  are  not  unfrequently  expec- 
torated. 

The  dark  grey  or  blackish  stain  often  seen  in 
expectoration  maybe  derived  from  carbon  in  the 
atmosphere;  or,  if  it  fade  on  the  addition  of 
nitric  acid,  it  may  be  due  to  pulmonary  pigment 
formed  under  slight  irritation. 

The  expectoration  may  afford  important  aid  in 
diagnosis,  as  may  be  illustrated  by  the  following 
examples : — If  a  person  with  severe  chest-com- 
plaint coughs  frequently  and  spits  only  frothy 
salivary  fluid,  we  may  suspect  pleurisy.  If  the 
fluid  is  glairy  like  white  of  egg,  we  may  suspect 
bronchitis.  If  it  has  a  rusty  tinge  and  resembles 
thick  gum- water  coloured  with  blood,  we  are  not 
likely  to  err  in  recording  pneumonia.  If  there  is 
a  sudden  gush  of  foetid  pus  we  may  diagnose  ab- 
scess in  the  lung  or  an  empyema. 

Purulent  expectoration  may  occur  in  bronchitis 
as  well  as  in  phthisis,  but  if  long-continued,  and 
unaccompanied  by  distinct  rhonchus,  it  almost 
always  comes  from  a  vomica. 

In  phthisis  the  sputum  is  at  first  salivary 
or  frothy,  the  result  of  irritation ;  then  viscous, 
indicative  of  more  confirmed  affection  of  the 
mucous  membrane  ;  and  subsequently  dotted  and 
streaked  with  blood.  Whitish  opaque  spots, 
giving  a  pearly  aspect  to  the  expectoration,  next 
appear ;  these  enlarge,  become  flocculent  and 
ultimately  nummular,  being  inspissated  and 
moulded  in  a  cavity.  As  the  disease  advances 
and  involves  both  lungs,  the  expectoration  is 
entirely  purulent,  and  shortly  before  death  is 
often  surrounded  with  a  pinkish  halo.  On 
placing  under  the  microscope  one  of  the  small 
pearly  points  described,  masses  consisting  of 
several  air-cells  choked  with  granules,  or  mere 
fragments  of  elastic  tissue  may  occasionally  be 
seen.  By  the  addition  of  acetic  acid  the  sputa 
may  be  rendered  transparent,  and  the  elastic 
tissue  is  then,  if  present,  more  certainly  detected ; 
but  practically  the  experienced  eye  is  the  best 
guide  in  the  selection  of  those  small  pin-head 
fiocculi  of  expectoration,  in  which  the  microscopic 
particles  of  lung-tissue  are  to  be  detected. 

The  microscope  may  be  also  helpful  by  indi- 
cating, from  the  character  of  the  cells,  the  part 
of  the  respiratory  tract  involved,  and  the  degree 
of  disease  existing. 

Treatment. — In  treatment,  much  may  be 
gained  by  study  of  the  expectoration.  The  cough 
may  often  be  relieved,  and  the  dyspnoea  and 
other  symptoms  removed,  by  effecting  an  altera- 
tion in  the  nature  of  the  secretion. 

If  by  the  frothy  character  of  the  sputa  cou- 
gestivo  disorder  is  indicated,  this  may  be  met 
by  the  application  of  warm  poultices,  turpentine 
stupes,  or  hot  flannels  externally;  and  by  such 
means  as  aro  calculated  to  reduce  fever  and  ir- 
ritability, namely,  the  administration  of  salines 
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■with  antimony  or  aconite.  If  the  expectoration  is 
too  viscid  and  glutinous  for  easy  removal,  lemon- 
juice,  liquor  potaasae,  soda,  or  varior.s  inhala- 
tions give  relief,  by  lessening  the  tenacity  of  the 
secretion;  or  the  change  from  tenacious  and 
transparent  to  opaque  less  adhesive  secretion 
may  be  hastened  by  giving  iodide  of  potassium 
with  a  few  drops  of  antimonial  wine. 

When  muco-purulent  secretion  is  established 
and  shows  no  sign  of  diminution,  the  use  of  senega 
and  of  the  gum-resins  is  indicated;  while  ben- 
zoin, tolu,  and  copaiba  are  also  of  value.  Acetic 
or  tannic  acid,  given  in  small  and  frequently  re- 
peated doses,  reduces  the  quantity  of  secretion. 

When  the  combined  glairy  and  muco-purulent 
condition  of  the  expectoration  and  other  symp- 
toms give  evidence  of  bronchitis  of  an  established 
kind,  associated  with  gout  or  abdominal  torpor,  a 
combination  of  calomel  with  antimony  and  guaia- 
cum  (as  in  Plummer's  pill)  is  of  the  greatest  ser- 
vice ;  but  this  treatment  needs  perseverance,  dis- 
crimination, and  watchfulness.  The  morbid  surface 
may  at  the  same  time  be  medicated  by  the  inhala- 
tion of  tar,  creasote,  or  oil  of  juniper,  until,  with 
the  improvement  of  the  general  health,  under  cod- 
liver  oil  and  iron,  the  evil  is  entirely  removed. 

E.  Stmes  Thompson. 

EXPGSTJBE,  Effects  of.— Were  the  term 
'exposure'  to  be  taken  in  its  widest  signifi- 
cance, it  might  fairly  assume  to  include  a  range 
of  subjects  only  bounded  by  the  limits  of  prac- 
tical medicine.  Infection  naturally  implies  ex- 
posure to  som6  contagious  influence,  poisonous 
gases,  or  malarious  or  other  unhealthy  emana- 
tions, bearing  in  their  train  a  formidable  se- 
quence of  ill  results.  Many  of  the  disorders 
which  impair  our  comfort  and  shorten  our  lives 
may,  in  short,  be  traced,  in  some  degree,  to  ex- 
posure of  some  kind,  to  an  excess  of  heat  or  of 
cold,  to  a  variety  of  complicated  reactions, 
arising,  in  whole  or  in  part,  from  unnatural  im- 
pressions made  on  the  physiological  processes  of 
life  by  various  external  agencies.  Any  study  of 
our  subject,  however,  from  this  extended  point 
of  view,  would  clearly  be  out  of  place  here,  and 
effects  of  extreme  elevation  and  depression  of 
temperature  will  be  fully  considered  elsewhere, 
so  that  exposure,  in  the  sense  in  which  it  will 
be  treated  here,  may  be  narrowed  down  to  the 
results  which  ensue  when  persons  of  average 
constitution-power  are  submitted,  for  a  longer  or 
shorter  time,  to  the  influence  of  ordinary  cold,  or 
wet,  or  damp.  Now,  it  is  an  old  saying,  that  if 
five  or  six  people,  of  either  sex,  suffer  shipwreck, 
or  are  wet  through,  or  excessively  chilled  by 
moist  cold,  each  will  probably  suffer  in  some  dif- 
ferent way.  One  may  altogether  escape,  and 
not  experience  inconvenience  of  any  kind ;  a 
second  may  '  catch'— as  the  popular  expression 
puts  it — a  sore  throat,  or  a  'bad  cold;'  whilst 
a  third  may  be  seized  with  pneumonia,  and  a 
fourth  with  rheumatic  fever. 

Individual  constitution  or  peculiarity  of  sys- 
tem partly  explains  these  differences,  and  the 
familiar  term  of  a  '  weak  point  somewhere,'  if  not 
conveying  much  impression  of  scientific  accuracy, 
is  right  so  far  in  showing  that  the  internal  con- 
gestion caused  by  sudden  contraction  of  cutaneous 
arterioles  is  most  naturally  directed  to  that  organ 
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H-liose  vessels  have  been  weakened  by  previous 
inflammation.  If  the  patient,  therefore,  have  pre- 
viously suffered  from  tonsillitis,  or  bronchial  con- 
gestion, or  rheumatism,  he  will  be  predisposed  to 
a  recurrence  of  the  same  affection  on  a  renewal 
of  the  exciting  cause.  If,  again,  from  sedentary 
occupation  and  over-indulgence  in  nitrogenous 
food,  his  blood  be  overcharged  with  the  products 
of  retrograde  metamorphosis  or  of  imperfect 
assimilation,  it  only  needs  the  closure  of  the 
eliminatory  agency  of  the  skin,  to  provoke  the 
irritation  of  internal  organs,  and  to  induce  an 
attack  of  gout  or  rheumatism,  or  an  acute  in- 
flammation of  kidneys  or  liver.  The  effects  of 
exposure,  even  in  this  limited  sense,  are  thus 
tolerably  various  both  in  extent  and  in  degree, 
and  may  be  studied  on  a  large  scale  during  our 
greater  campaigns,  and  in  lesser  degree  during 
the  ordinary  autumn  manoeuvres,  when  the 
weather  happens  to  be  unfavourable.  Here, 
however,  everything  injurious  is  minimised  by 
the  healthy  condition  of  the  men,  their  good 
clothing  and  food,  and  the  enforced  regularity 
of  habits,  which  prevent,  in  great  measure,  one 
of  the  most  fertile  causes  of  damage  from  ex- 
posure. It  is  now  well  known  that  nothing 
tends  so  seriously  to  impair  the  power  of  bear- 
ing either  extreme  of  temperature  as  the  exces- 
sive indulgence  in  strong  drink;  80  that  in 
treating  anyone  who  has  been  exposed  to  the 
influence  of  cold  and  wet,  we  must  not  forget  to 
take  also  into  account  the  probable  combination 
of  the  depressing  effects  of  alcohol  on  the 
nervous  system.  Illustrations  of  this  must  be 
familiar  to  all,  and  we  must  all  have  met  with 
numerous  cases  in  which  tramps  or  other  per- 
sons with  weakened  bodily  vigour  have  been 
brought  into  our  hospitals,  suffering  from  the 
effects  of  exposure  in  various  degree. 

Treatment. — In  seeking  to  remedy  the  effects 
just  described,  it  will  be  found  that  some  of 
the  cases  will  recover  under  the  influence  of 
warmth  and  good  food,  and  the  generally  in- 
vigorating effects  of  careful  nursing,  whilst 
others,  on  the  other  hand,  may  succumb  to  the 
rapidly  destructive  tendencies  of  acute  disease, 
or  to  the  slower  pathological  processes  of  chronic 
lung  or  kidney  degeneration.  In  the  treatment, 
therefore,  of  such  cases,  we  must  not  only  add  to 
the  genial  influences  of  home  or  hospital  care 
euch  special  drugs  as  the  varied  development 
of  symptoms  may  require,  but  we  must  carefully 
take  into  account  the  occurrence  of  various  se- 
rious or  profoundly  disorganising  complicating 
causes.  Thus  if  our  patient  has  been  found  in 
an  insensible  state,  we  may  reasonably  suspect 
apoplexy  or  alcoholic  or  narcotic  poisoning,  and 
act  accordingly.  And  only  when  all  such  sus- 
picion is  finally  removed  can  we  rest  on  our" 
oars,  and  confine  our  attention  to  the  immediate 
effects  which  fellow  exposure  of  the  kind  indi- 
cated above.  "Warmth,  rest,  and  the  regulated 
use  of  stimulants  and  food  will  now  be  indi- 
cated, and  must  be  employed,  with  all  the  pre- 
cautions suggested  by  the  ordinary  principles  of 
therapeutics,  and  common  sense. 

Robert  Farquharson. 

EXSANGUINE  (cx,  without,  and  sanguis, 
blood). — Deprived  more  or  less  of  blood — blood- 
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less.  Sometimes  used  synonymously  with  anaemic. 
See  Anaemia.. 

EXTRA-UTERINE  PREGNANCY  

See  Pregnancy,  Disorders  of. 

EXTRAVASATION  {extra,  without,  ana 
vasa,  vessels). — Synon.  :  Fr.  Extravasation ;  Ger. 
Extravasat. 

Definition. — Extravasation  is  the  escape  of 
any  of  the  fluids  of  the  body,  normal  or  ab- 
normal, from  the  vessel,  cavity,  or  canal  that 
naturally  contains  it,  and  its  diffusion  into  the 
surrounding  tissues.  The  result  of  the  effusion 
is  also  called  an  extravasation.  Extravasation 
is  the  effect  of  rupture  or  perforation  of  the 
walls  of  a  hollow  organ,  and  may  therefore  be 
due  to  injury,  to  weakness  of  the  parietal  struc- 
tures, to  morbid  conditions  of  the  blood,  or  to 
increase  of  internal  pressure.  See  Perforations 
and  Ruptures. 

The  fluids  most  frequently  found  extravasated 
are  blood,  urine,  bile,  the  contents  of  the  alimen- 
tary canal,  and  certain  constituents  of  morbid 
growths  and  fluid  collections.  The  present  ob- 
servations will  apply  chiefly  to  extravasation  of 
blood. 

Extravasation  of  Blood. — The  blood  is 
peculiarly  liable  to  extravasation,  the  vessels 
being  universally  distributed,  much  exposed 
to  injury,  and  subject  also  to  a  constant  pressure 
from  within,  which  may  be  suddenly  and  greatly 
increased.  Any  portion  of  the  circulatory  sys- 
tem may  give  way :  either  the  heart,  as  in  fatty 
degeneration;  the  arteries,  as  in  aneurism  ;  the 
capillaries,  as  in  pulmonary  haemorrhage ;  and 
the  veins,  as  in  the  subcutaneous  rupture  of  a 
varix. 

AVhen  the  effusion  takes  place  into  one  of  the 
serous  sacs,  it  forms  a  collection  of  blood,  vari- 
ously named  hemothorax,  hematocele,  &c.  If  the 
subcutaneous,  submucous,  or  other  connective 
tissue,  or  the  substance  of  an  organ  be  invaded, 
the  effused  blood  finds  its  way  between  the  ele- 
mentary textures,  separating  and  compressing 
them  ;  and  there  are  formed  what  are  described 
simply  as  extravasations  of  blood,  or  more  defi- 
nitely, according  to  their  extent,  as  parenchy- 
matous or  interstitial  hemorrhages  or  apoplexies, 
suffusions,  ecchymoscs,  petechia,  or  vibices.  The 
seat  of  effusion  appears  of  the  colour  of  blood  or 
its  derivatives  ;  but  if  much  below  the  surface, 
the  extravasation  may  not  be  visible  for  some 
days,  after  which  time  it  appears  of  a  bluish, 
greenish,  or  yellowish  hue.  The  extravasated 
blood  generally  coagulates ;  the  fibrin  and  al- 
buminous substances  are  absorbed;  and  the  pro 
ducts  of  decomposition  of  haemoglobin,  which  are 
much  more  slowly  removed,  give  rise  to  the  dis- 
colourations.  Much  less  frequently  the  effused 
blood  becomes  encapsuled,  forming  a  hematoma 
or  blood-cyst.  In  other  cases  it  decomposes, 
and  sets  up  gangrene  around,  or  inflammation  of 
the  nature  of  severe  cellulitis,  which  may  end 
in  ulceration  of  the  surface.  When  the  blood  is 
forced  between  the  coats  of  the  perforated  vessel, 
there  is  formed  what  is  called  a  dissecting  aneur- 
ism. If  the  extravasated  blood  escape  from  the 
surface  of  the  skin  or  mucous  membranes,  one 
form  of  hemorrhage  or  a  bloody  flux  is  the  result. 
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The  symptoms  of  extravasation  of  blood  lire 
so  various  that  they  cannot  be  staU-d  in  general 
terms.  If  extensive  and  affecting  vital  parts, 
the  effusion  may  be  attended  by  shock,  syncope, 
or  death  ;  and  it  may  lead  to  constitutional  dis- 
turbance in  many  forms.  Local  pain  is  not 
common  unless  the  oxtravasation  be  severe. 
The  pressuro  cf  the  effused  blood  upon  the 
vessels,  nerves,  unci  muscles  of  the  part,  for  ex- 
ample in  a  limb,  may  produce  paralysis,  disturb- 
ances of  sensibility,  oedema,  loss  of  temperature, 
and  even  gangrene.  As  a  rule,  however,  extrava- 
sations of  blood  are  very  limited  in  size,  give 
rise  of  themselves  to  no  serious  symptoms,  and 
readily  disappear  by  absorption. 

J.  Mitchell  Biujcb. 

EXTBOVEBSION  (extra,  outwards,  and 
verto,  I  turn). — The  eversion  or  turning  inside- 
out  of  a  part,  as  the  eyelids  or  bladder.  In  the 
bladder,  extroversion  is  associated  with  that  con- 
dition, usually  congenital,  in  which  the  anterior 
wall  of  this  organ  and  of  the  abdomen  are  de- 
ficient, and  its  posterior  wall  projects  through 
the  opening  thus  formed. 

EXUDATION  (e.tudo,  I  sweat). — The  pro- 
cess by  which  certain  of  the  elements  of  the 
blood  pass  through  the  walls  of  the  blood- 
vessels into  the  surrounding  tissues,  as  in  in- 
flammation. It  also  indicates  the  products  of 
the  process  when  they  are  of  a  fibrinous  or 
coagulable  character.    Sec  Inflammation. 

EXUDATION-COBPUSCLE8.-  The 

cells  found  in  inflammatory  products,  whatever 
may  be  their  origin.    See  Inflammation. 

EYE,  and  its  Appendages,  Diseases  of. — 

It  will  be  most  convenient  to  arrange  the  con- 
sideration of  the  diseases  of  the  eye  according  to 
the  anatomical  order  of  the  structures  affected, 
namely  : — I.  Diseases  of  the  Conjunctiva ;  II. 
Diseases  of  the  Cornea ;  III.  Diseases  of  the 
Sclerotic ;  IV.  Diseases  of  the  Iris  ;  V.  Diseases 
of  the  Crystalline  Lens ;  VI.  Glaucoma  ;  VII. 
Diseases  of  the  Optic  Nerve  and  Retina  ;  VIII. 
Diseases  of  the  Choroid ;  IX.  Diseases  of  the 
Vitreous  Body  ;  and,  X.  Diseases  of  the  Eyelids.1 

I.  Diseases  of  the  Conjunctiva. 

1.  Inflammation.  Synon.  :  Conjunctivitis. — 
The  conjunctiva  is  exceedingly  liable  to  inflam- 1 
mation,  and  its  inflammations  are  commonly  ar- 
ranged in  groups,  which  are  sufficiently  distinct 
in  their  typical  examples,  but  are  not  separated 
by  any  definite  boundary  lines. 

In  their  earlier  stag03  inflammations  of  the 
conjunctiva  possess  many  characters  in  common. 
They  aro  all  attended  by  the  four  signs  of  inflam- 
mation— heat,  redness,  swelling,  and  pain  ;  al- 
though both  the  heat  and  the  swelling  are  usually 
kept  within  limits  by  the  discharge,  which  is 
often  free,  sometimes  profuse,  at  first  mucous, 
afterwards  muco-purulent  or  truly  purulent  in 
character.  If,  however,  the  exudation  be  of  a 
firmer  consistence  than  usual,  it  not  only  pro- 
duces a  superficial  discharge,  but  distends  the 
meshes  of  the  sub-mucous  tissue,  elevates  the 
conjunctiva  from  the  sclerotic,  and  causes  it  to 

1  See  also  Vision,  Disorders  of ;  Oputhalmoscope  : 
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overlap  the  corneal  margin  as  a  swollen  ridge ; 
a  condition  which  is  known  as  chemosis.  The 
rednebs  depends,  of  course,  on  the  degree  of 
the  congestion,  which  may  or  may  not  be  suf- 
ficient to  obliterate  the  intervnscular  meshes, 
and  to  produce  an  uniform  zjvjva ;  and  the 
pain  is  not  severe,  except  iu  cases  of  very 
dense  sub-conjunctival  swelling.  From  other 
forms  of  inflammation,  that  of  ths  conjunctiva 
is  distinguished  by  certain  negative  characters. 
Unless  as  a  result  of  secondary  changes,  or  as  a 
mechanical  effect  of  the  presence  of  a  film  of 
turbid  secretion,  the  transparency  of  the  cornea, 
is  not  affected,  and  the  acuteness  of  vision  is  not 
impaired.  The  congestion  is  limited  to  the 
conjunctiva,  and  the  distended  vessels  can  be 
emptied  for  a  moment  by  pressure  through  the 
lower  lid,  so  as  to  reveal  a  glimpse  of  the  white 
sclerotic  underneath. 

In  mild  cases  conjunctivitis  is  an  unimportant 
affection,  but  in  its  more  severe  forms  it  is 
attended  by  two  distinct  sources  of  danger. 
During  its  acute  stage  it  may  produce  partial  or 
complete  necrosis  of  the  cornea,  leading  to  great 
impairment  of  sight  and  not  seldom  to  blind- 
ness ;  and  when  chronic  it  often  occasions  great 
hypertrophy  of  the  papillae  of  the  portion  of  the 
membrane  which  lines  the  lids.  These  papillae 
may  even  become  converted  into  shaggy  or 
warty  excrescences,  which  mechanically  irritate 
the  corneal  surface,  and  cause  the  development 
of  vessels  beneath  its  epithelium.  In  time  the 
papillae  dwindle,  and  the  effusion  round  about 
them  contracts,  thus  rendering  the  tarsal  car- 
tilage (especially  that  of  the  upper  lids)  incurved, 
and  bringing  the  cilia  to  rest  upon  the  surface  of 
the  eyeball.  Great  distress  and  permanent  im- 
pairment of  vision  may  be  thus  occasioned  ;  and 
the  progress  of  the  contraction  may  be  so  slow 
as  to  deprive  it  of  any  manifest  connection  with 
the  inflammation  in  which  it  had  its  origin. 

The  chief  varieties  of  conjunctivitis  are: — <  a) 
infantile ;  (A)  simple  or  catarrhal ;  (c)  contagious ; 
and  (d)  diphtheritic. 

(a)  Infantile  Conjunctivitis.  Stnox.  :  Ophthal- 
mia neonatorum. 

^Etiology  and  Symptoms. — Infantile  conjunc- 
tivitis is  probably  due,  in  most  cases,  to  direct 
inoculation  with  vaginal  secretion.  It  usually 
commences  on  or  about  the  third  day  after  birth, 
and  passes  rapidly  into  the  purulent  form.  It  is 
attended  by  considerable  puffy  swelling  of  the 
lids,  and  by  profuse  thick  discharge,  which  soon 
dries  upon  the  tarsal  margins,  and  often  causes 
them  to  cohere.  If  neglected  or  improperly 
treated,  the  disease  often  leads  to  sloughing  of 
the  cornea  ;  but  it  may  always  be  cured  if  it  is 
seen  while  the  cornea  is  still  bright. 

Treatment. — The  treatment  required  is  to 
wash  away  the  discharge  carefully  and  fre- 
quently ;  to  apply  an  astringent  iotion  (cue  best 
is  a  solution  of  2  grains  of  nitrate  of  silver  to  an 
ounce  of  distilled  watfr)  to  the  conjunctival  sur- 
face every  four  hours,  or  less  frequently  whi  n 
improvement  is  established ;  and  to  anoint  the 
edges  of  the  lids  with  simple  ointment  to  prevent 
their  agglutination.  In  cases  of  inherited  syphilis 
mercurial  inunction  should  bo  prescribed  ;  the 
infant's  food  must  be  carefully  regulated  if  it  is 
brought  up  by  band,  and  if  it  is  very  feeble  it  may 
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take  a  little  cod-liver  oil,  combined  in  an  emul- 
sion with  two-minim  doses  of  liquor  cinchonas. 
Where  the  mother's  milk  fails,  it  is  often  de- 
sirable to  obtain  a  wet-nurse;  but  the  local 
treatment  is  that  which  is  chiefly  important,  and 
upon  which,  in  moat  cases,  entire  reliance  may  be 
placed. 

(6)  Simple  or  Catarrhal  Conjunctivitis. 

iETiOLOQY  and  Symptoms. — This  form  of  con- 
junctivitis is  usually  due  to  exposure  to  cold  or 
to  some  chemical  or  mechanical  irritant.  Its 
most  distinctive  character  is  that  the  discharge 
is  chiefly  mucous,  and  has  not  much  tendency  to 
become  purulent. 

Treatment. — In  every  case  the  surface  of  the 
eyeball,  and  the  lining  membrane  of  the  lids, 
should  be  carefully  examined  for  any  foreign 
body  which  may  be  the  cause  of  the  trouble ;  and 
if  such  should  be  found  and  removed,  there  will 
seldom  be  need  for  further  treatment.  If  there 
is  no  foreign  body,  the  2-grain  solution  of  nitrate 
of  silver  may  be  placed  within  the  conjunctival 
sac,  by  means  of  a  quill  or  dropping  bottle,  every 
two  or  three  hours,  and  speedy  recovery  will 
usually  be  the  result.  During  the  treatment  the 
eyes  should  have  functional  rest,  and  should  bo 
sheltered  from  external  cold,  from  dust,  or  from 
glare. 

(c)  Contagious  Conjunctivitis.  Synon  : — Puru- 
lent Ophthalmia. 

In  this  form  the  discharge  rapidly  assumes  a 
purulent  character.  This  may  happen  when 
the  simple  form  is  aggravated  by  the  state 
of  the  patient  or  by  accidental  circumstances ; 
or  when  the  disease  is  produced  by  inocula- 
tion with  the  discharge  from  a  similar  case, 
or  with  contagious  pus  from  the  urethral  or 
vaginal  mucous  membrane.  The  state  of  the 
patient  which  is  most  likely  to  promote  the  deve- 
lopment of  the  contagious  form  is  that  in  which 
the  conjunctiva  is  beset  with  the  granular  semi- 
transparent  bodies,  formed  by  aggregations  of 
lymph-corpuscles,  which  are  known  as  '  sago- 
grains  '  or  follicular  granulations.  These  bodies 
are  commonly  present  in  the  eyelids  of  persons 
(especially  of  young  persons)  who  are  crowded 
together  under  insanitary  conditions  of  living,  as 
in  barracks,  camps,  or  badly  regulated  schools ; 
and  their  presence  renders  the  conjunctivitis  of 
simple  irritation  prone  to  assume  a  purulent 
character.  It  is  impossible  to  say  how  soon  the 
discharge  of  conjunctivitia  becomes  contagious, 
or  capable  of  reproducing  the  disease  in  others  ; 
but  its  activity  in  this  respect  seems  to  bear 
some  proportion  to  the  intensity  of  the  inflamma- 
tion which  produces  it ;  and  the  activity  of  gonor- 
rhoea! pus  is  probably  greater  than  that  of  any 
conjunctival  product.  In  the  more  intense  forma 
of  purulent  ophthalmia  there  is  great  swelling 
of  the  lids  and  of  the  ocular  conjunctiva,  early 
chemosis,  and  a  tendency  to  speedy  sloughing 
of  the  cornea ;  while  the  milder  forms  pass  into 
the  catarrhal  by  imperceptible  gradations. 

Treatment. — In  the  space  available  for  the 
purpose  in  these  pages,  the  treatment  of  con- 
tagious conjunctivitis  cannot  be  described  in 
detail.  It  mainly  rests  upon  the  action  of  local 
astringents,  graduated  in  strength  according  to 
the  severity  and  the  stage  of  the  disease.  In  the 
worst  cases  the  eyelids  must  be  everted,  and  the 
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whole  of  the  palpebral  conjunctiva  carefully 
touched  with  a  stick  composed  of  one  part  of 
nitrato  of  silver  fused  with  four  parts  of  nitrate 
of  potash.  The  caustic  should  be  neutralised 
by  a  drop  or  two  of  a  solution  cf  common  salt, 
applied  by  means  of  a  camel's-hair  pencil,  before 
the  lid  is  suffered  to  return  into  contact  with  the 
cornea ;  and  the  cauterization  must  be  done  care- 
fully and  with  a  light  hand,  so  that  the  result- 
ing eschar  may  include  only  the  epithelium  ;  for 
if  the  basement  membrane  is  destroyed,  there 
will  be  danger  of  subsequent  adhesions  between 
the  eyelids  and  eyeball.  The  cauterization  should' 
be  repeated  about  every  eight  hours,  or  as  soon 
as  the  eschar  falls,  and  in  the  intervals,  if  the 
patient  is  awake,  the  conjunctiva  should  be 
gently  syringed  every  hour  with  a  weak  alum 
lotion  at  a  comfortable  temperature.  The,  tension 
of  _  chemosis  may  be  diminished  by  radial  in- 
cisions, outwards  from  the  corneal  margin,  carried 
nearly  down  to  the  sclerotic  ;  the  strength  must- 
be  supported  by  good  diet  and  tonics  ;  and  the 
nervous  system  calmed  by  anodynes.  In  milder 
cases  the  principle  of  treatment  must  be  the  same, 
but  the  local  applications  less  severe  ;  and  in 
chronic  cases  the  local  applications  must  be  con- 
tinued, after  apparent  recovery,  so  long  as  any 
residual  thickening,  capable  of  undergoing  even- 
tual contraction,  can  be  found  lurking  in  the 
palpebral  folds. 

(d)  Diphtheritic  Conjunctivitis.  This  malady 
has  chiefly  been  made  known  to  us  by  the 
observations  of  German  writers,  and  very  few 
authentic  instances,  if  any,  have  been  recorded 
in  this  country.  But  it  has  from  time  to  time 
prevailed  extensively  in  Berlin,  and  might  at 
any  time  make  its  appearance  amongst  ourselves. 

Symptoms.  — Diphtheritic  conjunctivitis  is 
attended  with  great  heat  and  pain,  and  with  very 
hard,  brawny  swelling  of  the  eyelids ;  but  its 
most  characteristic  symptom  is  the  infiltration 
of  the  "sub-conjunctival  tissue  by  the  so-called 
diphtheritic  effusion,  which  does  not  form  a 
pellicle  upon  the  surface,  but  distends  and  fills 
the  cavities  of  the  areolar  tissue.  The  result  is 
to  produce  a  pale,  firm  swelling  of  the  conjunc- 
tiva, and  a  great  tendency  to  rapid  sloughing  of 
the  cornea.  The  subjects  of  the  malady  are 
mostly  feeble  and  badly-fed  children,  and  the 
cases  are  described  as  being  almost  hopeless 
unless  early  admitted  into  hospital. 

Treatment. — The  indications  for  treatment 
are  chiefly  to  support  the  strength  by  suitable 
regimen  ;  to  apply  ice  or  bags  of  freezing  mixture 
to  the  lids  during  the  hot  stage ;  and  to  change 
the  cold  applications  for  hot  ones  as  soon  as  the 
period  of  resolution,  absorption,  or  repair  can  be 
said  to  have  commenced.  In  the  meantime  iron 
and  quinine  should  generally  be  administered 
internally. 

2.  Episcleritis. — An  affection  which  is  appa- 
rently but  not  really  conjunctival,  being  situated 
in  the  tissue  between  the  conjunctiva  and  the 
sclerotic,  is  that  which  has  received  the  name  ct 
episcleritis,  and  which  was  formerly  described  as 
'sclerotitis  with  inflammation  of  the  insertion 
of  a  roctus  muscle.' 

Symptoms. — It  appears  as  an  elevated  patch 
of  congestion,  gradually  passing  into  the  natural 
level  and  appearance  of  the  parts,  and  seated  ou 
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the  ocular  surfiico  near  tho  corneal  margin,  most 
frequently  on  the  temporal  side.  On  close  exa- 
mination, the  congestion,  with  tho  exception  of 
a  fow  dilated  vessels,  is  seen  to  bo  sub-conjunc- 
tival,  and  to  bo  attendant  upon  a  circumscribed 
but  not  sharply  denned  swelling  or  thickening, 
which  is  adherent  to  the  sclerotic,  and  which 
presents,  in  the  interstices  between  the  blood- 
vessels, an  appearance  as  if  it  consisted  of  some 
new  deposit,  generally  of  a  yellowish  tint,  ex- 
ternal to  that  membrane.  Tho  swelling  is  indo- 
lent, chronic,  aud  in  itself  generally  painless, 
although  it  is  sometimes  accompanied  by  severe 
neuralgia.  The  subjects  are  most  frequently 
women,  especially  such  as  are  anaemic  or  other- 
wise out  of  condition.  Episcleritis  may  last  for 
months  with  little  change,  and  it  seems  to  be 
harmless  as  regards  the  other  structures  of  the 
eye. 

Treatment. — The  writer  has  found  episcleritis 
resist  all  medication  except  the  internal  ad- 
ministration of  mercury,  to  which  it  will  often 
yield  in  the  course  of  a  short  time.  The  best 
preparation  is  the  perchloride,  in  doses  not  ex- 
ceeding YgOfa  grain,  which  may  usually  be  com 
bined  with  five  or  ten  minims  of  the  tincture  of 
perchloride  of  iron.  At  the  same  time  it  is  often 
desirable  to  sprinkle  a  little  dry  calomel  over 
the  swelling  once  in  twenty-four  hours ;  but  this 
application  is  less  important  than  the  internal 
treatment,  and  should  not  be  continued  unless 
it  is  soon  and  distinctly  beneficial. 

3.  Hmmorrhage. — Effusion  of  blood  beneath  the 
conjunctiva  may  occur  spontaneously,  but  is  gene- 
rally traceable  either  to  a  direct  injury  or  to  vio- 
lent exertion.  Thus  it  may  follow  slight  blows 
upon  the  eyeball,  as  from  a  twig  or  switch;  or  may 
be  produced  by  a  paroxysm  of  coughing,  especially 
in  pertussis;  or  may  occur  from  the  rupture  of 
a  vessel  during  parturition,  or  upon  lifting  a 
heavy  weight.  It  is  always  unsightly.  When 
traceable  to  any  of  the  foregoing  causes,  the 
haemorrhage  is  usually  a  matter  of  no  moment; 
but  when  it  happens  during  the  night  in  young 
people,  it  should  lead  to  a  suspicion  of  nocturnal 
epilepsy,  which  has  often  been  first  discovered 
by  its  means.  Moreover,  in  advanced  life,  more 
especially  when  occurring  without  adequate  cause, 
it  may  point  to  arterial  brittleness,  of  a  kind 
which  may  indicate  danger  of  a  like  haemor- 
rhage within  the  cranium.  On  these  grounds  it 
is  a  symptom  which  always  calls  for  full  inquiry 
into  its  causes,  and  which  may  sometimes  afford 
useful  warning  of  impending  danger. 

Tbeatment. — Absorption  may  be  promoted  by 
covering  the  closed  lids  by  a  compress  moistened 
with  a  lotion  of  spirit  and  water,  or  of  tincture 
of  arnica  and  water  if  an  appearance  of  more 
decided  medication  is  desired. 

II.  Diseases  of  the  Cornea. — Diseases  of 
the  cornea,  as  already  indicated,  are  often  second- 
ary to  those  of  the  conjunctiva,  and  may  arise 
i  c  their  course  as  complications. 

] .  Ulceration. 

JEtioloot  and  Symptoms. — To  the  present 
group  belong  all  the  corneal  ulcerations  of  puru- 
lent ophthalmia,  whether  infantile  or  of  a  later 
period  of  life;  and  also  the  forms  of  corneal 
ulcer  which  are  prodoced  by  the  friction  of 
eyelids  rendered  rough  by  inflammation,  or  by 


DAGES,  DISEASES  OF. 

the  friction  of  eyelashes  which  have  been  turned 
inwards  by  distortion  of  the  tarsal  cartilage. 
When  ulceration  of  the  cornea  occurs  in  tho 
course  of  conjunctivitis,  it  at  once  invests  the 
latter  malady  with  a  highly  formidable  charac- 
ter. The  corneal  tissue,  once  destroyed  by  ulcera- 
tion, is  not  reproduced  in  its  original  transpa- 
rency, but  only  as  a  more  or  less  dense  and 
opaque  white  cicatrix,  which  is  at  thr  same  time 
disfiguring  to  the  appearance  and  an  impediment 
to  vision.  If  the  ulcer  should  perforate,  the  iriB 
almost  necessarily  becomes  adherent  to  the  cica. 
trix;  and  if  the  loss  of  substance  is  of  large 
superficial  extent,  the  resulting  cicatrix  is  often 
thin  and  feeble,  so  that  it  is  rendered  prominent 
by  the  pressure  within  the  eye,  producing  the 
condition  which  has  been  called  '  staphyloma,' 
and  gradually  elevating  and  distorting  the  sur- 
rounding portions  of  clear  cornea.  The  first 
effect  of  the  healing  of  a  corneal  ulcer  is  generally 
to  flatten  the  natural  curvature  of  the  membrane  ; 
but  the  secondary  effect,  if  the  cicatrix  be- 
comes prominent,  may  be  to  modify  this  curvature 
in  various  ways.  Hence  it  follows,  even  when  a 
cicatrix  of  the  cornea  is  surrounded  by  a  still 
transparent  annulus,  behind  which  an  artificial 
pupil  may  easily  be  made  by  the  excision  of  a 
portion  of  the  iris,  that  the  surgeon  cannot  pre- 
dict with  any  certainty  the  quality  of  the  vision 
which  will  be  obtained,  unless  he  is  able,  before 
operating,  to  determine  the  state  of  the  corneal 
curvature.  This  is  only  possible  when  the 
margin  of  the  pupil  is  so  far  free  that  it  can  be 
dilated  with  atropine  sufficiently  to  render  the 
fundus  of  the  eye  visible  with  the  ophthal- 
moscope. When  this  can  be  done,  any  portion 
of  cornea  through  which  a  clear  view  of  the 
retinal  vessels  can  be  obtained  by  the  surgeon 
will  also  afford  clear  vision  of  external  objects  to 
the  patient;  but,  if  no  such  place  can  be  discovered, 
a  very  cautious  opinion  should  be  given  with 
regard  to  the  degree  of  benefit  which  may  be  hoped 
for  from  an  operation. 

Treatment. — The  extreme  importance  of  the 
cornea  to  the  visual  function  renders  it  necessary 
that  its  integrity  should  be  guarded  with  the 
greatest  possible  care.  In  any  case  of  conjuncti- 
vitis, of  even  moderate  severity,  the  cornea  should 
be  watched  from  day  to  day,  and  any  appearance  of 
turbidity  about  its  central  portion,  or  of  elevation 
or  irregularity  of  the  epithelium  at  its  margin, 
should  lead  to  a  reconsideration  of  the  treatment 
which  is  being  pursued.  The  former  of  these 
conditions  is  tho  ordinary  precursor  of  sloughing 
ulcer  or  necrosis ;  the  latter,  of  the  extension  to 
the  cornea  of  an  inflammatory  process. 

The  general  principles  which  govern  the  treat- 
ment of  sloughing  ulcer  are,  that  the  eye  should 
be  kept  under  the  influence  of  eserine,  which 
has  a  marked  effect  in  checking  the  extension  of 
ulceration  by  arresting  the  migration  of  white 
corpuscles  ;  that  any  astringents  which  may  bo 
applied  to  the  conjunctiva  should  be  prevented 
from  coming  into  contact  with  the  cornea ;  that, 
strength  should  be  supported,  pain  relieved,  and 
local  nutrition  stimulated  by  hot  applications. 
When  the  ulcer  continues  to  spread,  its  progress 
may  often  bo  arrested  by  diminishing  the  tension 
of  the  globe  by  the  evacuation  of  the  aqueous 
humour;  and  this  may  be  accomplished  either 
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by  repeated  paracentesis  at  the  corneal  margin, 
or  by  Saemisch's  method  of  cutting  through  the 
base  of  the  ulcer,  and  reopening  the  incision 
daily  until  a  process  of  repair  is  well  esta- 
blished, or  by  the  performance  of  iridectomy. 
Of  these  three  courses,  the  last-named  is  the 
most  generally  applicable.  It  not  only  produces 
the  immediate  effect  which  is  desired,  but 
it  has  also  the  incidental  advantage  of  esta- 
blishing an  artificial  pupil  at  the  side  of  the 
cicatrix. 

The  application  of  eserine  is  best  effected  by 
using  a  solution  of  the  neutral  sulphate,  of  the 
strength  of  four  grains  to  the  ounce  of  distilled 
water ;  and  a  drop  of  this  solution  may  be  placed 
within  the  conjunctival  sac  twice  or  thrice 
daily. 

The  sloughing  ulcers  of  the  cornea  which  arise 
from  causes  other  than  conjunctivitis,  as  injury, 
or  failure  of  nutrition,  must  be  treated  upon  the 
same  principles  which  have  already  been  laid 
down.  There  are,  however,  inflammatory  ulcers 
which  require  the  use  of  local  applications  of  a 
stimulating  kind,  among  which  dry  calomel  and 
other  mercurials  hold  a  prominent  place.  Such 
ulcers  have  usually  a  leash  of  vessels  running 
from  the  corneal  margin,  and  are  often  obstin- 
ately recurrent ;  whence  they  are  known  as 
'recurrent  vascular  ulcers.'  They  are  usually 
connected  with  some  manifest  systemic  derange- 
ment, and  are  often  attended  by  photophobia. 
They  leave  scars  upon  the  cornea,  of  a  size  and 
opacity  proportionate  to  their  extent  and  depth  ; 
and  on  this  account  it  is  desirable,  whatever 
constitutional  treatment  may  be  required,  to  heal 
the  ulcers  themselves  as  speedily  as  possible,  by 
the  aid  of  local  applications.  In  the  early  stages 
of  the  ulceration,  eserine  should  be  used ;  but 
afterwards  either  dry  calomel  or  an  ointment 
containing  from  ten  to  thirty  grains  to  the  ounce 
of  the  precipitated  yellow  oxide  of  mercury, 
which  may  be  thrown  down  by  any  alkali  from 
a  solution  of  the  perchloride.  This  ointment 
was  introduced  into  practice  by  Dr.  Pagenstecher, 
of  "Wiesbaden,  and  is  often  called  by  his  name. 
In  very  obstinate  cases  Mr.  Critchett  recom- 
mends setons  in  the  temporal  regions  ;  but  the 
operation  of  iridectomy  will  often  afford  a  still 
more  efficacious  remedy.  Where  there  is  much 
photophobia,  the  use  of  eserine  is  especially 
indicated,  because,  in  addition  to  its  action  above 
mentioned,  it  produces  contraction  of  the  pupil, 
and  thus  gives  comfort  by  lessening  the  quan- 
tity of  light  which  is  admitted  into  the  eye.  If 
the  photophobia  is  very  severe  or  intractable,  it 
is  often  beneficial  to  divide  the  orbicularis  muscle 
freely  at  the  outer  canthus,  so  as  to  diminish  the 
pressure  which  is  caused  by  its  spasmodic  con- 
traction, and  which  sometimes  seems  to  be  a 
chief  cause  of  the  irritability.  After  such  an 
j  incision,  a  cold  compress  should  be  applied,  and 
the  patient  kept  in  the  dark  for  a  few  hours, 
after  which  there  will  often  be  a  marked  alle- 
viation of  this  distressing  symptom,  and  a 
greatly  increased  general  amenability  to  treat- 
ment. 

2.  Inflammation.  Synon.  :  Keratitis. — Inflam- 
mation of  the  cornea  presents  three  distinct  types, 
the  suppurative,  the  vascular  and  the  inter- 
stUial, 
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(a)  Suppurative  keratitis.  Suppurative  'nflarn- 
mation  or  abscess  of  the  cornea  seems  to  be  essen- 
tially a  phlegmon  or  boil  of  the  corneal  tissue, 
a  portion  of  which  dies,  and  is  cast  off  in  the 
form  of  a  slough. 

Symptoms. — The  abscess  commences  as  a  very 
tender  grey  spot  in  the  cornea,  surrounded  by  a 
zone  of  turbidity,  and  accompanied  by  a  good  deal 
of  ciliary  neuralgia,  as  wellas  by  a  variable  degree 
of  lachrymation,  conjunctival  congestion,  and  in- 
tolerance of  light.  Under  the  influence  of  .atro- 
pine, hot  fomentations,  and  such  constitutional 
treatment  as  the  state  of  the  patient  may  demand, 
the  threatened  suppuration  is  sometimes  averted, 
and  the  turbidity  clears  away.  More  commonly 
pus  is  formed,  and  makes  its  way  either  ex- 
ternally, leaving  an  ordinary  ulcer  ;  or  internally, 
producing  the  condition  called  hypopyon,m  which 
there  is  pus  in  the  anterior  chamber.  Some- 
times it  separates  the  corneal  laminae  to  a  con- 
siderable extent  before  perforating  them,  and  is 
then  called  onyx,  from  a  fanciful  resemblance  to 
the  lunula  at  the  base  of  a  finger-nail. 

Treatment. — When  suppuration  is  no  longer 
doubtful,  the  best  practice  is  to  evacuate  the 
abscess  by  a  puncture  from  within,  by  thrusting 
a  cutting  needle  into  the  anterior  chamber 
near  the  corneal  margin,  and  then  causing  its 
point  to  penetrate  the  cavity  of  the  abscess. 
The  mingled  pus  and  aqueous  humour  will 
escape  as  the  needle  is  withdrawn,  and  its 
wound  of  entrance  may  be  reopened  once  or 
twice  daily  by  a  probe,  so  as  to  insure  the 
complete  removal  of  all  inflammatory  pro- 
ducts, until  the  healing  process  has  made  some 
way.  If  the  abscess  has  burst  internally  before 
the  case  is  seen,  atropine  should  be  applied 
without  delay.  If  the  pupil  dilates  fully,  and  the 
quantity  of  pus  in  the  anterior  chamber  is  but 
small,  the  case  may  be  left  to  the  vie  medicatrix 
natures,  care  being  taken  to  enforce  rest  and  to 
exclude  noxious  influences.  If  the  quantity  of 
pus  is  large,  it  should  be  let  out  by  paracentesis ; 
and  if  the  atropine  reveals  adhesions  of  the  iris, 
iredectomy  should  at  once  be  performed.  An 
abscess  which  has  burst  externally  leaves  simply 
an  ulcer,  generally  with  a  disposition  to  heal 
readily,  and  requiring  only  such  treatment  as 
has  already  been  described. 

(b)  Vascular  Keratitis.  Vascular  inflammation 
of  the  cornea  is  often  a  very  severe  and  protracted 
malady,  which  usually  leaves  behind  permanent 
opacity  and  impairment  of  sight. 

Symptoms. — It  commences,  in  typical  cases,  by 
the  formation  of  two  crescent-shaped  patches  of 
vascularity,  one  at  the  upper  and  the  other  at  the 
lower  portion  of  the  cornea.  The  patches  are 
formed  by  the  development  on  the  corneal  sur- 
face of  innumerable  fine  blood-vessels,  so  closely 
packed  together  that  the  interstices  which  sepa- 
rate them  are  scarcely  discernible  by  the  naked 
eye,  and  the  affected  parts  present  an  uniform 
aspect  of  vivid  redness.  The  crescents  are  some- 
what elevated  above  the  general  corneal  surface, 
and  each  crescent  is  bordered,  along  its  con- 
cave or  advancing  edge,  by  a  line  of  precursory 
epithelial  turbidity.  At  the  same  time  that  the 
crescents  increase  in  size,  the  borders  of  precur- 
sory turbidity  are  pushed  before  them  ;  until  at 
first  thnso,  and  afterwards  the  crescents  thom- 
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selves,  may  meet  and  coalesce  on  the  horizontal 
diameter  of  the  cornea,  so  that  its  whole  surface 
may  become  uniformly  red.  When  this  stage  is 
reached,  vision  is  almost  abolished,  but  there 
may  still  be  much  intolerance  of  light.  The 
corneal  tissue  is  softened,  and  its  margin  is  sur- 
rounded by  a  zone  of  sclerotic  vascularity,  which 
is  visiblo  through  the  congestion  of  the  con- 
junctiva. As  the  inflammation  subsides  the  vas- 
cular crescents  slowly  recede  from  the  centre  of 
the  cornea  towards  its  circumference,  and  finally 
disappear,  leaving  behind  them  a  dense  opacity 
of  an  extremely  obstinate  character.  A  severe 
case  of  vascular  keratitis  generally  affects  both 
eyes,  and  threatens  a  long  period  of  actual  blind- 
ness, followed  by  a  long  period  of  very  imperfect 
vision.  The  worst  examples  of  the  malady  are 
those  which  have  been  treated  at  the  outset  by 
astringent  or  irritating  applications  ;  and,  even  in 
the  slighter  forms,  the  malady  is  nearly  always 
obstinate  and  protracted.  As  long,  however,  as  the 
march  of  the  vascular  crescents,  or  their  precur- 
sory turbidity,  has  not  encroached  upon  the  por- 
tion of  cornea  in  front  of  the  pupil,  so  long  vision 
is  not  seriously  jeopardised. 

Treatment. — The  great  object  of  treatment  is 
to  arrest  the  new  vascular  development  at  a  com- 
paratively early  stage ;  and  for  this  purpose  it  is 
necessary  to  have  recourse  to  eserine  and  seda- 
tives locally,  and  to  such  constitutional  treatment 
as  the  general  condition  may  require.  A  solution 
of  two  grains  of  the  neutral  sulphate  of  eserine 
to  an  ounce  of  distilled  water  should  be  dropped 
into  the  eye  twice  daily,  and  the  closed  lids 
should  be  frequently  fomented  with  hot  poppy 
decoction,  or  with  cold  solution  of  extract  of 
opium  in  water,  according  as  one  or  the  other 
temperature  is  the  more  agreeable  to  the  feelings 
of  the  patient.  Apart  from  any  special  indication, 
the  medicines  most  generally  useful  are  those 
which  appear  to  influence  local  nutrition  through 
the  central  nervous  system,  such  as  the  iodide 
and  bromide  of  potassium,  and  the  sulphate  of 
quinine.  These,  if  they  are  likely  to  exert  a 
beneficial  effect,  generally  do  so  speedily;  and  if 
the  malady  should  be  rapidly  extending,  it  is 
always  prudent  to  reconsider  the  prescription 
without  much  loss  of  time.  In  severe  cases, 
especially  when  the  lids  are  somewhat  tumid  and 
there  is  much  photophobia,  a  leech  may  often  be 
applied  with  advantage,  usually  over  the  temporal 
muscle,  close  to  the  outer  margin  of  the  orbit, 
or  a  little  blood  may  be  taken  more  rapidly,  by 
means  of  Heurteloup's  artificial  leech;  and 
when,  notwithstanding  treatment,  the  malady 
pursues  its  course  unchecked,  a  large  iridectomy 
should  be  made  without  undue  delay.  The 
operation  not  only  tends  to  arrest  the  vascular 
formation,  butit  also  leaves  alateral  pupil  through 
which  good  sight  may  often  be  obtained  long  be- 
fore the  transparency  of  the  central  parts  of  the 
cornea  is  restored. 

Development  of  vessels  upon  the  cornea. — It 
is  necessary  carefully  to  distinguish  vascular 
keratitis,  properly  so  called,  from  that  develop- 
ment of  vessels  upon  tho  cornea  which  may 
occur  in  connection  with  the  cicatrisation  of 
ulcers,  or  in  consequence  of  the  friction  of  lids 
left  granular  by  conjunctivitis.  In  both  these 
forms  the  new  vessels  are  arborescent  and  irregu- 
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lar  in  their  distribution,  instead  of  being  closely 
packed  together :  and  they  are  not  attended  by 
the  pink  zone  of  circum-corneal  congestion,  which 
is  never  absent  in  true  corneal  inflammation. 

The  vessels  which  attend  the  formation  of 
cicatrices  generally  dwindle  in  course  of  time  : 
while  those  produced  by  granular  lids,  and  which, 
when  they  are  very  abundant  and  closely  set, 
constitute  the  condition  called  pannus,  will  often 
disappear  without  direct  treatment  if  tho  stato 
of  the  lids  themselves  can  be  favourably  modi- 
fied by  the  application  of  astringente.  In  many 
cases  the  vascular  network  of  pannus  will  be 
comparatively  absent  from  the  lower  third  of  the 
cornea,  so  that  6ight  may  be  much  improved  by 
an  artificial  pupil  made  in  a  downward  direction. 
When  pannus  covers  the  whole  cornea  with  a  close 
vascular  network,  so  that  sight  is  almost  de- 
stroyed, and  when  it  resists  milder  treatment,  it 
may  sometimes  be  cured  by  inoculation  with  the 
discharge  of  infantile  purulent  ophthalmia.  The 
pus  is  inserted  between  the  lids,  and  the  artifi- 
cial malady  suffered  to  run  its  course  unchecked, 
except  by  cleanliness  and  frequent  bathing. 
When  the  discharge  has  ceased,  the  cornea  will 
often  clear  in  a  surprising  manner,  and  its  ab- 
normally vascular  state  protects  it,  to  a  very 
great  degree,  against  the  risk  of  sloughing.  Still, 
this  risk  is  by  no  means  absent,  and  the  treat- 
ment by  inoculation  should  be  regarded  only  as 
a  last  resource. 

(c)  Interstitial  Keratitis.  This  is  a  chronic 
malady  which  is  seen  chiefly,  or  perhaps  exclu- 
sively, in  the  subjects  of  inherited  syphilis,  who 
possess  the  peculiar  teeth  and  facies  which  Mr. 
Hutchinson  has  6hown  to  be  characteristic  of 
their  inheritance.  The  disease  was  long  de- 
scribed as  a  variety  of  '  strumous  ophthalmia ; ' 
and,  although  the  late  Sir  William  Wilde  pointed 
out  how  frequently  it  was  associated  with  deaf- 
ness, and  also  laid  stress  upon  the  value  of  per- 
chloride  of  mercury  in  its  treatment,  its  syphi- 
litic character  seems  to  have  been  first  suspected 
by  Mr.  Hutchinson,  who,  having  once  obtained 
the  clue,  followed  it  with  characteristic  diligence 
until  he  arrived  at  a  conclusive  demonstration  of 
the  accuracy  of  his  suspicion. 

Symptoms. — Interstitial  keratitis  commences 
as  a  slight  cloudiness  of  the  central  portion  of 
the  cornea,  with  some  roughening  or  irregularity 
of  the  epithelium.  It  extends  from  the  centre 
towards  the  margin,  and  is  liable  to  be  attended, 
in  different  cases  and  at  different  stages  of  its 
course,  by  variable  degrees  of  ciliary  and  cor- 
neal congestion,  and  intolerance  of  light.  If 
neglected,  or  if  treated  by  irritants,  it  is  liable 
to  assume  the  characters  of  vascular  keratitis, 
and  also  to  extend  to  the  iris,  in  6uch  instances 
often  doing  irreparable  mischief.  It  is  most 
common  during  childhood,  but  its  appearance 
may  be  delayed  until  adolescence,  or  even  until 
adult  age.  It  attacks  both  eyes,  one  commonly 
somewhat  later  than  the  other,  and  its  course  is 
often  protracted  over  several  months.  When 
severe,  it  leaves  some  residual  cloudiness  of  the 
cornea,  and,  even  when  mild,  it  is  doubtful 
whether  the  cornea  ever  entirely  regains  the 
transparency  of  health.  Still,  when  a  case  is 
seen  and  judiciously  treated  early,  the  prognosis 
may  generally  be  a  favourable  one. 
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Treatment. — The  treatment  consists  primarily 
.Ti  the  avoidance  of  all  irritants;  the  use  of  eserinc 
aud  local  sedatives;  and  the  administration  ol 
perckloride  of  mercury,  or  of  iodide  of  potas- 
sium, with  or  ■without  iron  or  cod-liver  oil. 
When  they  are  not  contra-indicated  by  any  special 
circumstances,  the  perchloride  of  mercury  and 
the  oil  are  the  remedies  on  which  the  greatest 
roliance  may  be  placed.  The  earliost  indications 
of  photophobia,  showing,  as  they  do,  that  light 
is  acting  as  an  irritant,  should  be  met  by  con- 
finement to  an  almost  darkened  room,  and  by 
frequent  bathing  of  the  closed  lids  with  cold 
water ;  but  in  fine  weather  daily  exercise  should 
be  taken  in  the  open  air,  the  eyes  being  covered 
for  the  time  with  a  black  silk  bandage  and  com- 
presses of  carded  wool,  so  as  to  exclude  light 
entirely.  As  soon  as  photophobia  subsides,  these 
precautions  may  be  left  aside — the  eserine  and 
mercury  being  still  continued,  at  least  until  the 
acute  stage  of  the  malady  has  entirely  passed 
away.  After  this  the  absorption  of  residual 
opacity  may  be  promoted  by  the  application, 
once  daily,  of  a  morsel  of  an  ointment  contain- 
ing a  small  quantity  (about  ten  grains  to  an 
ounce)  of  the  precipitated  yellow  oxide  of  mer- 
cury. 

In  cases  which  have  been  neglected,  or  aggra- 
vated by  irritants  in  their  early  stages,  and  in 
which  the  phenomena  of  ordinary  vascular  kera- 
titis become  grafted  upon  the  interstitial,  it  is 
generally  desirable  to  perform  iridectomy  with 
as  little  delay  as  possible. 

3.  Areas  Senilis. — The  condition  thus  named 
(although  the  adjective  is  not  always  appropriate) 
is  fully  described  elsewhere.  (See  Ancus  Senilis.) 
It  may  be  distinguished  from  the  peripheral 
zones  of  opacity,  which  are  sometimes  left  after 
the  subsidence  of  certain  forms  of  keratitis,  by 
the  circumstance  that  arcus  never  extends  quite 
to  the  margin  of  the  cornea,  but  is  always  sur- 
rounded by  an  annulus  of  transparent  tissue. 

Besides  the  foregoing,  there  are  a  few  other 
forms  of  corneal  disease,  of  comparatively  rare 
occurrence,  which  it  would  be  beyond  the  limits 
of  these  pages  to  describe,  but  which  must  be 
treated  on  the  same  general  principles ;  and  there 
is  also  the  malformation  known  as  '  conical 
cornea,'  which  falls  wholly  within  the  domain 
of  surgery. 

III.  Diseases  of  the  Sclerotic. — Diseases 
of  the  sclerotic,  which  were  once  regarded  as  a 
numerous  and  important  group,  have  been  re- 
duced by  recent  investigations  to  comparatively 
insignificant  proportions. 

Inflammation.  — Stnon.  :  —  Sclerotitis.  —  Ex- 
cepting in  a  narrow  annulus  immediately  around 
the  cornea,  the  sclerotic  is  almost  extra-vascular ; 
and  any  real  inflammation  of  its  structure  is 
almost  confinod  to  this  particular  region,  where 
it  seldom  occurs  excepting  as  a  complication,  or 
as  a  part  of  some  of  the  moro  severe  forms  of 
iritis  or  keratitis,  especially  when  oither  of  these 
affections  extonds  to  the  ciliary  body.  In  such 
cases  wo  often  see  the  sclorotic  undergo  inflam- 
matory softening,  as  a  result  of  which  the  ciliary 
region  may  be  much  altered  in  shape,  yielding  to 
the  distonsion  of  the  eyeball  and  to  the  traction 
of  the  recti  muscles,  and  becoming  distinctly 
elongated.    Occasionally  the  sclerotic  may  be  so 


much  softened  and  thinned  as  to  bulge  into  ir- 
regular prominences  around  the  cornea,  general]-? 
under  the  upper  lid ;  and  this  condition  is  de- 
scribed as  sclerotic  staphyloma. 

Treatment. — The  inflammations  thus  arising 
call  for  no  other  treatment  than  that  which  is 
demanded  by  the  more  important  inflammations 
of  the  cornea,  the  iria  or  the-  ciliary  body,  with 
which  they  are  associated  ;  except  that  any  evi- 
dence of  yielding  of  the  sclerotic  would  be  a 
reason  in  itself  for  the  performance  of  iridec- 
tomy, in  order  to  preserve  the  shape  of  the  eye- 
ball by  diminishing  its  tension.  It  was  once 
believed  that  the  sclerotic,  in  its  character  of  a 
fibrous  membrane,  was  especially  prone  to  gouty 
or  rheumatic  inflammation ;  and  it  is  perhaps 
true,  though  certainly  not  proven,  that  the  ten- 
dency of  iritis  or  of  keratitis  to  spread  to  the 
anterior  sclerotic  zone  is  more  marked  in  persons 
of  gouty  or  rheumatic  diathesis  than  in  others. 
The  possibility  is  at  any  rate  sufficient  to  require, 
in  all  these  cases,  an  investigation  of  the  ten- 
dency to  lithic  acid  formation,  and  the  use  or 
appropriate  remedies  when  this  tendency  is  dis- 
covered. But  a  large  proportion  of  the  examples 
of  supposed  gouty  or  rheumatic  ophthalmia  are 
nothing  more  than  cases  of  the  sub-acute  or 
remittent  form  of  glaucoma ;  and  the  pain  asso- 
ciated with  them  is  not  really  rheumatic  but 
simply  tensive.  Vision  has  been  irretrievably 
lost,  in  hundreds  of  instances,  because  a  belief  in 
the  rheumatic  character  of  these  affections  has 
interfered  with  the  timely  performance  of  iri- 
dectomy; and  the  proposal  to  adopt  the  epithet 
'  rheumatic,'  in  any  form  of  eye-disease,  is  one 
which  should  be  scrutinised  very  closely  before 
it  is  accepted  as  a  guide  to  practice. 

IV.  Diseases  of  the  Iris. — In  so  far  as  they 
come  into  the  province  of  the  physician,  diseases 
of  the  iris  are  not  numerous,  and  are  almost 
limited  to  the  varieties  of  inflammation  of  that 
membrane. 

1.  Inflammation.  Svnon.  :  Iritis. — Iritis  may 
lie  classified  according  to  its  actual  or  supposed 
causes,  as  rheumatic  or  syphilitic;  or  according 
to  the  nature  of  the  morbid  process,  as  plastic, 
serous,  or  suppurative.  The  former  classification 
must  often  rest  upon  very  slender  grounds,  and 
the  latter  has  the  great  advantage  of  expressing 
facts  rather  than  inferences. 

(a)  Plastic  Iritis.  Symptoms. — In  plastic 
iritis  the  first  symptom  is  usually  some  Joss 
of  the  natural  lustre  of  the  surface  of  the  iris, 
and  of  the  clear  definition  of  its  fibres,  together 
with  some  damping  or  alteration  of  its  colour. 
These  changes  are  probably  always  due  to 
turbidity  of  the  aqueous  humour,  and  they 
may  be  imitated  more  or  less  closely  by  tur- 
bidity of  the  cornea,  and  especially  by  dis- 
turbance of  its  epithelium.  In  iritis,  however, 
they  are  associated  with  a  diminished  range  and 
quickness  of  pupillary  variation  under  variations 
of  light ;  and,  in  a  short  time,  with  the  effusion  of 
plastic  lymph,  by  which  the  margin  of  the  pupil 
becomes  tied  down,  here  and  there,  to  the  surface 
of  the  anterior  capsule  of  the  crystalline  lens. 
At  the  same  time  there  is  usually  some  con- 
gestion of  the  conjunctiva,  and  of  the  zone  of 
fine  vessels  immediately  around  the  cornea  in 
the  sclerotic.    There  is  frequently  more  or  less 
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pain,  especially  towards  night,  but  this  is  a 
very  uncertain  symptom.  In  severe  cases,  and 
especially  in  such  as  are  clearly  syphilitic  in 
their  character,  tho  quantity  of  effused  lymph 
may  be  very  considerable,  so  as  quite  to  cover 
Uie  pupil,  while  in  mild  cases  it  is  only  sufficient 
to  fasten  down  the  margin  here  and  there. 
Iritis  is  sometimes  a  very  insidious  and  ser-m- 
ingly  slight  aifection,  the  real  gravity  and  im- 
portance of  which  may  be  wholly  overlooked  by 
the  patient. 

Tkeatiiknt. — The  first  principle  of  treatment 
is  to  prevent  the  formation  of  adhesions,  or  to 
break  them  if  they  have  boen  formed ;  and  for 
this  purpose  our  main  reliance  must  be  placed 
upon  the  instillation  of  atropine.  Tho  anatomical 
structure  of  the  eye  is  such  that  a  moderately 
contracted  pupil  is  in  con  tact  with  the  lens-surface, 
while  a  fully  dilated  pupil  is  separated  from  it  by 
a  film  of  aqueous  humour.  Hence,  as  long  as  the 
pupil  is  contracted,  any  lymph  which  is  effused 
tends  to  the  immediate  formation  of  adhesions  ; 
while,  as  soon  as  the  pupil  is  dilated,  the  lymph 
diffuses  itself  harmlessly  in  the  surrounding 
fluid,  and  no  adhesions  are  produced.  In 
ordinary  circumstances,  and  in  cases  of  only 
ordinary  severity,  the  iritis  then  runs  its  course 
without  inflicting  any  permanent  injury,  and 
vision  is  completely  restored  as  soon  as  reso- 
lution has  taken  place.  When,  on  the  contrary, 
the  pupil  cannot  be  dilated,  the  lymph  deposited 
in  the  area  of  the  pupil  forms  an  impediment  to 
vision ;  and  the  adhesions  themselves  tend  to 
render  the  iritis  a  recurrent  affection,  which 
is  apt  to  return  again  and  again  until  the  eye 
is  disorganised  and  destroyed. 

The  first  principle  of  treatment  is,  therefore, 
to  produce  and  maintain  dilatation  of  the  pupil ; 
and  for  this  purpose  it  is  necessary  to  use  a 
watery  solution  of  a  salt  of  atropine.  The  neu- 
tral sulphate  is  the  one  best  adapted  for  the 
purpose,  and  it  should  generally  be  of  the 
strength  of  four  grains  to  the  ounce  of  distilled 
water.  The  pharmacopceial  solution  of  atropia, 
which  contains  spirit,  should  be  avoided  on 
account  of  its  irritating  action.  Of  the  pure 
watery  solution,  a  drop  should  be  carefully 
placed  within  the  lids  by  a  dropping-tube  or 
quill,  repeated  in  five  minutes,  and  again  in 
another  five  minutes,  and  this  threefold  appli- 
cation should  be  repeated  three  times  a  day.  A 
mydriatic  agent  still  more  powerful  and  more 
rapid  in  its  action  than  atropine  has  lately  been 
introduced  into  practice  in  duboisin,  the  active 
principle  of  an  Australian  shrub,  Duboisia 
myoporoides.  Duboisin  should  be  used  in  a 
watery  solution,  of  the  strength  of  four  grains 
to  the  ounce ;  and  it  is  said  to  have  less  tendency 
than  atropine  to  produce  local  irritation.  If 
the  pupil  can  be  fully  dilated  in  twenty-four 
hours,  no  other  treatment  will  be  necessary  than 
to  maintain  the  dilatation  by  using  atropine  less 
frequently,  and  to  protect  the  eye  from  being 
injured  by  exertion,  or  by  exposure  to  great 
variations  of  temperature  or  of  light.  If,  on 
the  contrary,  after  the  use  of  atropine  fortwenty- 
four  hours,  the  pupil  either  remains  contracted 
or  dilates  irregularly,  showing  that  it  is  bound 
down  here  and  there,  it  is  necessary  to  have 
recourse  to  mercury  without  further  delay,  and 
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to  use  one  of  the  preparations,  such  as  blue  pill 
or  calomel,  with  which  the  effect  of  the  medicine 
upon  the  system  can  be  rapidly  secured.  There 
is  never  any  occasion  to  carry  the  effect  of  the 
mercury  farther  than  to  the  formation  of  a  slight 
line  upon  the  gums ;  and,  in  most  cases,  as  sood 
as  this  line  is  perceptible,  a  notable  amelioration 
of  the  eye-symptoms  will  be  observed.  It  is 
desirable,  however,  that  this  degree  of  mercurial 
influence  should  be  reached  quickly,  in  order  to 
cut  short  tho  disease  as  soon  as  possible ;  and 
when  it  has  been  reached,  it  will  usually  require 
to  be  maintained,  for  some  days  at  least,  by  the 
administration  of  smaller  and  less  frequent  doses. 
In  favourable  cases,  under  the  combined  influence 
of  atropine  and  mercury,  the  effused  lymph  will 
be  absorbed,  the  adhesions  broken  through,  and 
the  eye  restored  to  its  original  condition.  In 
those  of  a  less  favourable  character  the  inflam- 
mation will,  indeed,  subside ;  but  the  adhesions 
will  remain,  and  the  pupil  will  be  left  perma- 
nently more  or  less  crippled  and  distorted. 
Whether  or  not  sight  will  be  impaired  will 
chiefly  depend  upon  whether  the  effused  lymph 
has  formed  a  film  or  membrane  across  the  pupil- 
lary opening.  In  the  worst  cases,  notwithstand- 
ing treatment,  the  inflammation  may  extend  to 
the  ciliary  body  and  choroid,  and  may  produce 
functional  destruction  of  the  eye.  This  scarcely 
happens  except  when  the  iritis  has  been  of  great 
original  severity,  and  when  it  has  been  neglected, 
or  aggravated  by  irritants,  in  its  early  stages. 
Even  the  suspicion  of  iritis  should  absolutely 
preclude  the  use  of  the  astringent  applications 
on  which  we  have  mainly  to  rely  in  the  treat- 
ment of  the  inflammations  of  the  conjunctiva. 

K  an  iritis  is  not  seen  until  it  has  been  three- 
or  four  days  in  existence,  so  that  the  adhesions 
have  had  time  to  acquire  a  certain  degree  of  firm- 
ness, it  is  not  desirable  to  wait  twenty-four  hours 
before  having  recourse  to  mercury.  The  mineral 
should  be  given  without  further  delay,  so  that  it 
may  be  abandoned  if  atropine  should  dilate  the 
pupil,  and  may  be  pushed  if  dilatation  cannot  be 
produced. 

While  the  atropine,  or  atropine  and  mercury, 
are  being  employed,  the  remainder  of  the  treats 
ment  must  be  governed  by  general  considera- 
tions. Eest  of  the  other  eye  must  be  strictly 
enforced ;  local  depletion  may  be  practised  ■when- 
ever the  congestion  is  considerable  in  degree ; 
and  such  a  regimen  and  mode  of  life  must  be 
prescribed  as  the  patient  can  bear.  Unless  there 
is  photophobia,  it  is  seldom  or  never  necessary 
to  exclude  light  altogether  from  the  eye ;  and, 
when  photophobia  is  present,  it  is  better  to  ap- 
ply a  protective  bandage  than  to  keep  thepatient 
in  a  dark  room.  The  latter  practically  excludes 
him  from  cheerful  companionship,  and  leaves 
him  to  dwell  upon  his  troubles  in  darkness  and 
solitude.  Pain,  if  present  should  always  be  sub- 
dued, either  by  combining  a  sufficient  dose  of 
opium  with  the  mercury,  or  by  the  subcutaneous 
injection  of  a  solution  of  morphia.  However  the 
anodyne  is  administered,  provision  should  be 
made  for  repeating  it  sufficiently  often  to  pro- 
duce and  maintain  the  desired  effect. 

When  recovery  takes  place  leaving  adhesions, 
these  will,  in  the  majority  of  cases,  lead  to  a 
second  attack  of  iritis,  and  this  is  almost  always 
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tion  of  the  choroid,  upon  which  they  are  directly 
dependent,  is  of  far  greater  importance  than  an 
inflammation  of  the  retina  itself,  which  may  be 


the  predecessor  of  regular  recurrence.  In  a  few 
cases,  however,  the  second  attack  does  not  follow  ; 
but,  whenever  it  occurs,  the  tendency  to  future 
mischief  should  be  stopped  by  surgical  means, 
either  by  the  detachment  of  the  adhesions  or  by 
the  performance  of  iridectomy. 

(A)  Serous  Iritis. — The  serous  form  of  iritis 
differs  from  the  plastic  in  the  greater  quantity 
and  the  more  liquid  condition  of  the  effusion, 
which  does  not  form  adhesions,  but  distends  the 
eyeball  and  compresses  its  contained  structures. 
In  a  well-marked  case  the  pupil  is  contracted  and 
insensible  to  atropine,  (which  in  all  probability  is 
not  absorbed) ;  the  aqueous  humour  is  turbid ; 
the  iris  is  pushed  back  and  its  anterior  surface 
appears  concave ;  vision  is  greatly  impaired  ;  and 
the  eyeball  is  perceptibly  hardened  to  the  touch. 

Treatment. — Until  the  distension  is  relieved, 
no  remedies  will  be  effectual ;  and,  when  it  is 
relieved,  they  generally  cease  to  be  needed.  The 
treatment  should  be  either  by  frequently  repeated 
paracentesis  of  the  anterior  chamber  or  by  a 
large  iridectomy,  and  the  latter  is  generally  to  be 
preferred.  Serous  iritis  occurs  chiefly  in  persons 
of  unhealthy  or  broken-down  constitution  ;  which 
may  perhaps  account  for  the  unorganizable  char- 
acter of  its  products.  As  soon  as  the  distension 
of  the  eyeball  is  relieved,  the  pupil  is  readily 
dilated,  and  the  iritis  soon  subsides. 

(c)  Suppurative  Iritis. — In  a  small  number  of 
cases  iritis  assumes  from  the  first  a  suppurative 
character,  and  leads  to  the  formation  of  pus  in  the 
anterior  chamber. 

Treatment. — Such  a  condition  calls  for  atro- 
pine ;  for  stimulating  and  tonic  medicines  rather 
than  for  mercury;  and  for  the  evacuation  of  the 
pus  by  paracentesis  if  it  is  considerable  in  quan- 
tity, or  if  its  presence  appears  to  be  a  source  of 
increased  irritation. 

2.  Inflammation  of  the  ciliary  body  and  choroid. 
Synon.  :  Cyclitis  ;  Irido- choroiditis. — In  some 
instances,  which  fortunately  are  not  nume- 
rous, iritis  is  not  confined  to  the  membrane  in 
which  it  originates,  but  spreads  backwards  to 
the  ciliary  body  and  the  choroid.  The  most 
marked  examples  are  those  in  which  the  original 
inflammation  has  been  excited  by  morbid  changes, 
resulting  sometimes  from  disease,  but  more  fre- 
quently from  injury,  in  the  opposite  eye;  and 
these  cases  are  called  sympathetic  ophthalmia. 
They  have  been  abundantly  shown  to  depend 
upon  the  propagation  of  peripheral  irritation 
through  a  nervous  centre,  and  they  point  very 
clearly  to  the  presence  of  some  central  nerve- 
irritation,  or  functional  failure,  as  the  essential 
point  of  difference  between  the  iritis  which  dies 
out  as  a  localised  affection,  and  that  which 
spreads  by  continuity  to  the  deeper  parts  of  the 
eye.  However  occasioned,  the  issue  of  declared 
irido-cyclitis  or  irido-choroiditis  is  generally 
disastrous  ;  for  the  inflammation  is  always  of  a 
plastic  character,  and  the  effused  lymph  is  scarcely 
ever  absorbed  in  time,  or  with  sufficient  com- 
pleteness, to  prevent  its  contraction  from  in- 
flicting profound  injury  upon  the  visual  appa- 
ratus. The  perceptive  layer  of  the  retina  is 
not,  only  in  contact  with  the  choroid,  but  the 
rods  and  cones  derive  the  materials  of  their 
nutrition  from  the  chorio-capillaris  ;  and  hence, 
as  regards  those  delicate  structures,  an  inflamma- 


limited  to  the  connective  tissue  of  the  fibre- 
layer,  and  may  leave  the  percipient  elements 
almost  unaffected. 

Symptoms. — The  first  sign  of  the  extension 
backwards  of  iritis  is  usually  furnished  by  ten- 
derness of  the  ciliary  zone,  so  that  this 
region  feels  acutely  the  slightest  touch  of  a 
probe,  or  of  the  end  of  a  rolled  paper  spill, 
which  is  a  more  delicate  instrument  for  testing 
the  sensibility  of  the  ocular  surface.  At  the 
same  time  there  is  always  a  greater  degree  of 
impairment  of  vision  than  the  iritis  alone  will 
explain,  together  with  increased  general  conges- 
tion of  the  eye,  and,  in  many  cases,  with  an 
appearance  of  visible  vessels  on  the  iris. 

Treatment. — The  treatment  to  be  pursued 
does  not  differ  materially  from  that  which  is 
required  by  the  more  severe  forms  of  simple 
iritis;  and  consists  of  depletion  from  the  temple, 
generally  by  means  of  Heurteloup's  leech ;  the 
application  of  atropine;  the  administration  of 
mercury,  both  internally  and  by  inunction  upon 
the  brow ;  the  control  of  pain  ;  and  the  main- 
tenance of  strength.  In  sympathetic  cases,  the 
eye  in  which  the  mischief  originated  should  be 
removed,  even  although  the  usefulness  of  this 
proceeding  is  somewhat  doubtful  when  once  the 
secondary  affection  is  established.  It  is  often 
necessary  carefully  to  continue  the  use  of  mer- 
cury for  a  long  period,  generally  in  the  form  of 
small  doses  of  the  perchloride  combined  with 
iron  ;  and  it  is  chiefly  when  this  has  been  done 
that  some  small  vestige  of  vision  is  saved  out  of 
the  wreck.  The  lens,  in  such  cases,  often  be- 
comes coated  by  lymph,  and  ultimately  requires 
removal ;  and  it  may  be  necessary  to  perform 
iridectomy  for  closure  of  the  pupil  more  than 
once,  in  consequence  of  the  tendency  of  the  arti- 
ficial opening  to  be  drawn  together  again  by 
contraction.  On  account  of  the  severity  of  sym 
pathetic  ophthalmia,  and  of  its  generally  unfa- 
vourable termination,  it  is  a  rule  of  practice  to 
anticipate  its  occurrence,  and  to  remove  a  dis- 
eased or  injured  eye  which  is  likely  to  produce 
it  before  the  mischief  has  been  done. 

V.  Diseases  of  trie  Crystalline  Lens  are 
separately  treated  of  under  the  article  Cataract. 

"VI.  Glaucoma. — In  its  modern  signification, 
this  word  is  applied  to  denote  all  the  conditions 
which  are  produced  by  a  morbid  increase  of 
tension  within  the  eye,  that  is  to  say,  by  an  excess 
of  its  contained  fluids ;  and  the  different  forms 
of  the  affection  are  mainly  due  to  differences 
in  the  rate  at  which  the  tension  increases. 

Symptoms. — If  the  increase  be  rapid,  the  loss 
of  sight  will  be  rapidly  produced,  and  will  be 
associated  with  other  changes  occasioned  by  sud- 
den interference  with  the  circulation  and  innerva- 
tion, and  by  sudden  stretching  of  the  ocular  tunics. 
When,  on  the  other  hand,  the  increase  of  tension 
is  very  gradual,  so  that  the  eye  has  time  to  become 
accustomed  to  the  new  conditions  as  they  are 
produced,  the  symptoms  often  present  a  decep- 
tive resemblance  to  simple  atrophy  ;  and  these 
cases  were  at  one  time  described  as  '  atrophy 
with  excavation  of  the  optic  nerve.'  In  some 
of  the  more  acute  forms  of  increased  tension,  the 
1 1 
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pupil  presents  a  cloudod  aspect  of  a  greenish 
colour;  and  it  was  to  eases  of  this  class  that 
the  word  glaucoma  (from  y\avKhs,  sea-green)  was 
originally  applied,  at  a  time  when  the  pathology 
of  the  condition  was  not  understood.  When 
this  pathology  was  ronderod  clear,  and  when 
it  became  known  that  the  glaucoma  of  the 
ancients  was  in  all  essential  respects  identical 
with  cases  in  which  the  most  manifest  symptoms 
wore  of  a  different  kind,  the  word  was  retained 
as  a  convenient  general  term,  to  express  states  of 
disease  to  which  it  had  no  longer  any  apparent 
reference ;  and  hence  we  still  speak  of  glaucoma, 
although,  in  the  great  majority  of  the  cases  in 
which  we  do  so,  the  green  aspect  of  the  pupil  is 
conspicuous  by  its  absence. 

The  estimation  of  increased  tension  by  the 
fingers  is  a  matter  which  requires  the  lactus 
eruditus,  and  is  best  accomplished  by  directing 
the  patient  to  close  the  eyes  gently,  and  to  cast 
them  downwards.    The  tips  of  the  two  fore- 
fingers should  then  be  placed  upon  the  upper 
lid  immediately  below  the  margin  of  the  orbit, 
and,  when  one  finger  has  fixed  the  eye  by  hold- 
ing it  gently  back  against  the  orbital  contents 
as  far  as  it  will  recede,  the  other  estimates  the 
degree  in  which  it  may  be  dimpled  by  slight 
pressure.    This  degree  varies  to  some  extent 
in  different  persons  within  physiological  limits, 
but  a  morbid  increase  of  tension  can  scarcely 
be  missed  if  it  is  looked  for.    Moreover,  the 
diagnosis  of  glaucoma  does  not  rest  upon  in- 
creased tension  alone,  but  upon  the  combination 
of  increased  tension  with  decreasing  sight.  The 
rate  of  slow  increase  which   may  simulate 
atrophy,  or  of  rapid  increase  which  may  simu- 
late inflammation,  are  matters  of  detail  which 
should  not,  in  either  case,  be  suffered  to  obscure 
the  true  nature  of  the  morbid  process. 

Treatment. — The  treatment  of  glaucoma  is 
entirely  surgical,  the  affection  being  capable  of 
arrest  by  iridectomy  or  sclerotomy  in  the  great 
majority  of  cases.  In  the  more  acute  forms,  an 
operation,  if  performed  sufficiently  early,  usually 
restores  vision  to  its  integrity;  but  the  time 
during  which  this  can  be  done  is  limited,  and  in 
the  more  chronic  forms  no  operation  will  do 
more  than  preserve  what  amount  of  sight  is  still 
retained.  Hence  it  is  important  that  treatment 
should  not  be  delayed  by  any  error  of  diagnosis ; 
and  the  points  to  which  attention  should  chiefly 
be  directed,  in  any  case  of  impairment  of  vision 
in  which  the  question  may  arise,  are  increasing 
hardness  of  the  eyeball  as  determined  by  palpa- 
tion, and  gradual  contraction  of  the  field  of 
vision.  "Whenever  the  eye  is  becoming  harder, 
and  the  circumferential  extent  of  vision  is  nar- 
rowing in,  the  case  is  one  in  which  an  operation 
should  be  accomplished  with  as  little  delay  as 
possible.  At  the  same  time,  until  the  operation 
can  be  performed,  a  four-grain  solution  of  eserine 
should  be  applied  every  four  hours;  this  drug 
having  a  marked  effect  in  controlling  and  dimin- 
ishing tension.  The  more  acute  cases  of  glau- 
coma are  attended  by  much  pain  from  the 
distension  of  the  ocular  tunics,  and  often  by 
congestion  and  inflammation,  the  results  of  this 
distension ;  and  such  cases  were  at  one  time 
described  as  '  acute  internal  arthritic  ophthal- 
mia,' or  by  some  similar  name.     Vision  has 


been  irretrievably  lost,  in  hundreds  of  cases,  by 
endeavours  to  control  this  form  of  glaucoma  by 
medical  trfatment,  to  the  neglect  of  operation  ; 
and  the  erroneous  practice  has  been  kept  alive 
by  the  circumstance  that  some  of  the  cases 
will  undergo  partial  and  temporary  amendment. 
In  such  circumstances,  however,  the  vision 
never  rises  to  the  degree  of  acuteness  which 
existed  prior  to  the  attack,  and  the  amendment 
is  never  more  than  temporary.  Another  in- 
crease of  tension  soon  occurs ;  and,  without  sur- 
gical aid,  blindness  sooner  or  later  closes  the 
scene. 

VII.  Diseases  of  the  Optic  Nerve  and 
Retina. — As  shown  by  the  ophthalmoscope,  these 
diseases  cover  a  very  wide  field  of  pathology.  In 
order  to  understand  them  accurately,  it  is  neces- 
sary to  bear  in  mind  the  anatomy  and  relative 
arrangement  of  the  affected  tissues.    The  optic 
nerve  in  the  orbit  is   invested  by  a  double 
sheath,  and  the  interval  between  its  layers, 
which  is  continuous  with  the  sub-arachnoid 
space,  terminates  in  a  cul-de-sac  towards  the 
eyeball,  the  two  layers  becoming  intimately 
united  where  they  blend  with  the  sclerotic.  At 
this  point,  the  opening  in  the  sclerotic  for  the 
admission  of  the  optic  nerve  is  crossed  by  a  film 
of  perforated  connective  tissue,  the  lamina  cri- 
brosa,  with  which  the  sheaths  of  the  nerve-fibres 
blend,  or  in  which  tbey  are  lost,  so  that  the 
nerve  anterior  to  the  lamina  consists  of  a  bundle 
of  unsheathed  fibres,  envelopingthe  central  artery 
of  the  retina,  which  enters  the  eye  with  them, 
and  the  central  vein  of  the  retina,  which  passes  out 
in  the  same  position.    On  entering  the  eye  the 
nerve-fibres  bend  round  to  form  the  anterior 
layer  of  the  retina,  which  contains  also  the 
retinal  blood-vessels   almost  to  their  ultimate 
divisions,  together  with  some  delicate  connective 
tissue.    The  capillary  circulation  of  the  nerve 
itself  is  derived  from  the  anterior  cerebral  artery, 
and  is  distinct,  save  for  a  very  slight  amount  of 
anastomosis,  from  the  capillary  circulation  of  the 
sheath,  which  is  fed  by  the  arteries  of  the  pia 
mater.  It  follows  that  hyperemia  of  the  sheath, 
or  of  the  circle  surrounding  the  nerve,  may  exist 
without  hyperaemia  of  the  proper  nerve-tissue, 
and  it  has  been  supposed  that  fluid  pressure  in 
the  intervaginal  space  may  interpose  an  obstacle 
to  the  circulation  in  the  vessels  which  pass 
through  the  sclerotic  foramen,  and  may  thus 
occasion  dropsy  of  the  termination  of  the  nerve 
within  the  eye.  Of  the  two  foregoing  conditions, 
either  may  undergo  resolution  harmlessly,  or 
may  produce  such  changes  in  or  around  the  nerve 
as  to  occasion  atrophy  and  loss  of  sight.  Neither 
of  them  interferes  with  sight  directly,  because 
the  circulation  may  be  seriously  disturbed  by  a 
degree  of  pressure  which  is  insufficient  to  stop 
the  conduction  of  impressions  through  the  nerve- 
fibres.    There  is  yet  a  third  condition,  properly 
called  optic  neuritis,  or  neuritis  descendens,  in 
which  the  capillary  network  of  the  nerve  itself 
participates  in  changes  propagated  downwards 
from  the  cerebrum,  and  in  which  impairment 
of  vision  holds  a  very  early  place  among  the 
symptoms. 

1.  Perineuritis. — The  true  perineuritis,  in 
which  the  unchanged  nerve-disc  is  surrounded 
by  a  eone  of  high  vascularity,  is  only  seen  as  a 
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result  of  meningitis,  ■which  may  be  either  tuber- 
cular or  due  to  other  causes.  It  was  at  one  time 
hoped  by  Bouchut,  by  whom  this  especial  phe- 
nomenon was  first  described,  that  perineuritis 
might  serve  as  a  diagnostic  sign  in  cases  of 
doubtful  meningeal  inflammation ;  but  this  ex- 
pectation has  not  been  realised.  The  perineuritis 
itself  has  only  been  observed  in  cases  the  charac- 
ter of  which  was  scarcely  doubtful,  and  which,  in 
most  instances,  have  terminated  fatally.  Very  pro- 
bably, however,  it  would  be  found,  if  looked  for, 
in  those  cases  of  exanthematous  and  other  fevers 
which  are  attended  by  cerebral  symptoms,  fol- 
lowed after  recovery  by  impairment  of  vision. 
In  these  we  eventually  find,  as  a  rule,  a  partial 
nerve-atrophy,  which  does  not  lead  on  to  com- 
plete blindness,  but  which  does  not  appear  to 
be  susceptible  of  improvement ;  and  this  partial 
atrophy  may  no  doubt  be  due  to  the  pressure*  of 
perineural  exudation  during  its  contracting  stage. 

Treatment. — The  treatment  of  perineuritis 
must  generally  be  that  of  the  affection  in  which  it 
has  its  origin  ;  but,  in  any  fever  in  which  this 
symptom  had  been  detected,  it  would  be  a  question 
whether  mercury  should  not  be  cautiously  ad- 
ministered for  a  considerable  time  after  conva- 
lescence, in  order  to  promote  the  absorption  of 
any  effused  lymph  by  which  the  optic  nerve  en- 
trance might  be  constricted. 

2.  Choked  Disc.  Synon.  :  Dropsy  of  the  Optic 
Nerve  Entrance.  This  is  a  condition  chiefly  seen  in 
connection  with  intracranial  tumours,  whether 
syphilitic,  tubercular,  or  of  some  other  kind ;  and 
it  almost  invariably  affects  both  eyes.  It  was 
formerly  supposed  to  be  due  to  the  pressure  of 
fluid  driven  down  the  intervaginal  space  around 
the  nerve,  and  so  constricting  the  latter  at  the 
terminal  cul-de-sac  as  to  impede  the  outflow  of 
venous  blood.  This  hypothesis  is  now  generally 
abandoned,  but  the  condition  visible  with  the 
ophthalmoscope  is  one  of  distension  and  tortuo- 
sity of  the  retinal  veins  ;  arrest  of  the  capillary 
circulation  ;  impediment  to  the  arterial  inflow  ; 
dropsical  effusion  into  the  disc-tissues ;  and, 
sometimes,  secondary  inflammatory  changes, 
such  as  etusion  and  cell-proliferation,  compar- 
able to  the  erythema  which  occurs  in  the  inte- 
gument of  a  dropsical  limb.  All  these  changes 
may  exist  without  impairment  of  vision,  because 
they  neither  affect  the  perceptive  layer  of  the 
retina,  nor  arrest  the  conduction  through  the 
nerve-fibres.  At  a  later  period,  however,  when 
any  plastic  elements  in  the  exudation  begin  to 
undergo  contraction,  the  interference  with  the 
circulation  becomes  more  complete,  the  nerve- 
fibres  themselves  become  compressed,  and  then 
failure  of  sight  commonly  occurs.  At  the  same 
^period,  the  nerve  passes  into  a  state  of  atrophy 
from  the  interference  with  its  circulation ;  and 
these  cases  of  nerve-atrophy  were  once  sources 
of  great  perplexity  to  surgeons,  and  were  re- 
ferred to  alcohol,  tobacco,  and  to  other  causes 
which  probably  had  very  little  to  do  with  them. 
In  consequence  of  the  sight  not  being  affected 
during  the  preliminary  stage,  the  occurrence  of 
this  stage  was  for  a  long  time  absolutely  over- 
looked, and  was  only  discovered  when  phy- 
sicians began  to  use  the  ophthalmoscope,  as  an 
ordinary  instrument  of  diagnosis,  in  all  cases  of 
rjerebral  affection.    It  was  then  soon  established, 


DAGES,  DISEASES  OF.  483 

notably  by  the  labours  of  Drs.  Hughlings  Jackson, 
Buzzard,  and  Clifford-Allbutt,  that  the  atrophy 
had  been  preceded  by  swelling  of  the  disc  and  by 
obstruction  of  its  circulation  ;  and  it  was  shown 
before  long  that  the  cases  of  atrophy  which  had 
this  history  were  recognisable,  after  the  swelling 
had  passed  away,  by  the  tortuosity  of  the  retinal 
veins  which  was  left  behind,  and  by  the  way  in 
which  these  veins  were  lifted  into  bold  curves  at 
the  margin  of  the  disc ;  this  alteration  of  their 
original  course  having  been  due  to  the  swelling, 
and  remaining  after  the  swelling  had  subsided. 
The  contraction  of  the  effusion,  and  the  conse- 
quent atrophy  of  the  nerve-fibres  and  closure  of 
the  capillary  vessels,  would  be  likely  to  occur 
earlier  in  some  parts  of  the  disc  than  in  others ; 
and  hence,  at  the  time  when  commencing  failure 
of  sight  first  induced  the  patient  to  seek  advice 
on  account  of  it,  the  disc  was  commonly  seen  to 
be  invaded  by  sectors  of  whiteness,  but  to  retain 
its  vascularity,  or  perhaps  more  than  its  normal 
vascularity,  in  other  parts ;  while,  at  the  same 
time,  the  sight  was  first  lost  in  those  regions  of 
the  retina  the  fibres  from  which  were  first  com- 
pressed. Hence  it  follows  that  a  partial  invasion 
of  the  disc  by  atrophic  changes,  and  a  partial 
invasion  of  the^field  of  vision  by  blind  portions, 
are  among  the  earliest  symptoms  in  cases  of  the 
class  under  consideration  ;  and  these  symptoms 
were  at  one  time  referred  rather  to  the  nervous 
centres  than  to  the  retina  or  the  disc  itself,  to 
changes  in  which  they  are  now  attributed.  A 
not  uncommon  clinical  history  in  such  cases  is 
that  there  has  been  constitutional  syphilis,  im- 
perfectly treated,  and  ultimately  producing  head- 
ache or  other  cerebral  symptoms,  which  have 
probably  called  for  the  administration  of  iodide 
of  potassium  and  have  been  relieved  by  it.  Some 
weeks  afterwards  there  is  for  the  first  time  a 
complaint  of  failing  sight;  and  then  the  ophthal- 
moscope reveals  that  the  discs  are  passing  into 
atrophy,  that  the  retinal  veins  are  lifted  into 
prominent  curves  at  the  disc-margins,  and  that 
their  further  course  over  the  retina  is  generally 
serpentine.  In  many  cases,  the  recovery  of  the 
patient,  as  far  as  general  health  is  concerned, 
leaves  the  precise  character  of  the  intra-cranial 
mischief  doubtful;  but,  in  fatal  cases,  a  tumour 
is  the  morbid  condition  most  frequently  dis- 
covered.   See  Ophthalmoscope  in  Medicine. 

When  the  merely  passive  dropsical  effusion 
into  the  disc  becomes  complicated  with  inflam- 
matory changes,  as  results  of  the  disturbance  of 
the  tissues,  the  sight  begins  to  fail  before  atrophic 
changes  become  manifest;  and  such  cases  are 
very  difficult  to  distinguish  from  those  in  which 
there  is  (3)  primary  or  descending  neuritis.  The 
blood-supply  of  the  opticnerve  being  derived  from 
the  anterior  cerebral  artery,  we  may  reasonably 
expect  to  find  capillary  engorgement  of  the  n  erve- 
substance  of  the  disc  in  connection  with  arterial 
hyperaemia  of  the  brain  ;  and  this  capillary  en- 
gorgement may  pass  into  inflammation,  either  of 
local  origin  or  by  transmission  downwards  from 
above.  In  any  case,  if  the  first  changes  in  the  disc 
are  of  the  character  of  neuritis  rather  than  of  ob- 
struction, we  see  capillary  or  arterial  hyperaemia 
of  the  nerve-substance  rather  than  venous  conges- 
tion ;  and  effusion  of  plastic  material  upon  the 
disc  itself,  with  comparatively  little  prominenco 
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or  disc-swelling,  and  with  comparatively  little 
extension  over  tho  disc-margins  upon  the  sur- 
rounding retina.  At  the  same  time,  even  in  tho 
early  stage  of  the  affection,  we  find  groat  impair- 
ment of  sight,  the  conducting  power  of  the  nerve- 
ftbros  being  seriously  injured.  Such  cases  are 
frequently  syphilitic,  and,  unless  the  absorption 
of  the  offusion  should  be  quickly  brought  about 
by  treatment,  its  contraction,  like  that  of  the 
effusion  of  obstruction,  soon  occasions  atrophic 
changes.  In  these  cases,  however,  the  swelling 
having  been  absent  or  inconsiderable,  the  vossels 
do  not  show  that  elovation  into  bold  curves  at 
the  disc-margin  which  has  already  been  described ; 
and  tho  contraction  being  interstitial  in  the  nerve- 
substance,  and  from  the  first  affecting  veins  and 
arteries  in  an  equal  degree,  the  arterial  inflow  is 
diminished  pari  passu  with  the  diminution  of  the 
vein-channels,  and  the  latter  vessels  are  seldom 
distended  in  such  a  manner  as  to  render  them 
distinctly  varicose  or  tortuous.  The  ultimate  re- 
sult is  a  white  disc,  on  which  the  arteries  and 
veins  are  dwindled  to  threads,  or  at  least  greatly 
reduced  from  their  normal  calibre. 

We  may  therefore  have  three  conditions  which 
in  their  typical  forms  are  tolerably  distinct,  but 
which  are  prone  to  run  into  one  another  by  al- 
most imperceptible  gradations,  and  which  may 
all  lead  on  to  atrophy  and  complete  blindness  : 
namely,  perineuritis,  neuritis,  and  choked  disc. 
The  liability  to  the  last-mentioned  condition 
should  be  carefully  remembered  by  physicians, 
and  should  lead  to  careful  ophthalmoscopic  ex- 
amination in  all  cases  of  obstinate  headache  or 
other  cerebral  symptoms  of  obscure  origin,  more 
especially  in  a  patient  with  a  syphilitic  history. 

Treatment. — It  is  manifest  that  the  best  hope 
of  preventing  ultimate  blindness,  in  persons  in 
whom  choked  disc  has  occurred,  will  be  secured 
by  the  administration  of  medicines  calculated  to 
assist  the  absorption  of  the  effusion,  and  by  con- 
tinuing these  medicines,  with  comparatively 
small  reference  to  the  general  symptoms,  until 
the  discs  have  cleared.  The  writer  has  seen  such 
clearing  occur,  without  loss  of  sight,  in  circum- 
stances which  rendered  it  almost  certain  that 
neglect  of  the  disc-effusions  would  have  been 
followed  by  blindness  at  no  distant  date.  The 
same  general  rule  will  apply,  of  course,  to  the 
more  directly  inflammatory  effusions  of  neuritis 
or  perineuritis  ;  and,  when  we  find  any  one  of 
the  three  conditions  passing  into  atrophy,  or 
when  we  find  commencing  atrophy  in  discs  which 
show  traces  of  past  effusion,  the  principle  of 
treatment  is  to  endeavour  to  promote  the  ab- 
sorption of  any  contracting  material  which  may 
be  the  physical  cause  of  the  atrophy ;  and  then, 
when  this  has  been  done,  to  seek  to  stimulate  the 
nutrition  of  the  nerve-fibres,  and  to  assist  them 
to  recover  from  the  shock  which  they  have  sus- 
tained. The  mode  of  fulfilment  of  the  first  in- 
dication must  depend  mainly  upon  whether  there 
is  a  history  of  syphilis,  and,  if  so,  upon  the 
manner  in  which  it  has  been  treated.  In  the 
numerous  cases  in  which  a  short  course  of  mer- 
cury has  been  administered,  enough  to  alleviate 
secondary  symptoms,  but  wholly  insufficient  to 
eradicate  the  disease,  it  will  generally  be  desir- 
able to  give  iodide  of  potassium  in  full  doses  for 
a  time,  and  to  follow  this  by  the  prolonged  ad- 
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ministration  of  the  perchloride  of  mercury,  in 
the  hope  of  really  curing  the  patient.  There  are, 
in  the  writer's  opinion,  few  things  better  worth 
remembering  in  therapeutics  than  that  the  iodide 
immeasurably  the  most  valuable  drug  which  we 
possess  as  a  remedy  for  a  late  syphilitic  symptom, 
is  none  the  less  almost  useless  as  a  remedy  for 
constitutional  syphilis.  It  will  remove  the  pre- 
sent symptom,  speedily  and  often  completely  ;  but 
it  can  scarcely  be  said  to  have  any  tendency  to 
prevent  the  recurrence  of  syphilitic  symptoms  at 
a  future  time,  in  the  same  or  in  some  different 
form.  For  this  purpose,  the  only  trustworthy 
agent  is  mercury  ;  and  therefore,  while  the  ad- 
ministration of  the  iodide  for  a  sufficient  time, 
and  in  sufficient  quantities  to  test  its  power  of 
doing  good,  will  be  enough  in  the  cases  in  which 
syphilis  is  neither  known  nor  suspected,  the 
iodide  must  be  followed  by  mercury  whenever  a 
syphilitic  history  of  the  affection  is  either  clear 
or  highly  probable.  The  second  indication,  to 
stimulate  the  nutrition  of  the  nerve-fibres,  is 
usually  best  accomplished  by  strychnia,  given  at 
such  intervals  and  in  such  doses  as  to  produce 
evidence  of  its  constitutional  effect  before  its 
administration  is  abandoned.  It  may  perhaps  be 
most  effectually  given  by  hypodermic  injection  ; 
but  this  is  a  point  which  must  be  settled  in  ac- 
cordance with  the  circumstances  of  the  case  in 
each  individual  instance. 

3.  Sclerosis  of  the  Optic  Nerve. — Besides  the 
consecutive  forms  of  atrophy  above  enumerated, 
there  is  yet  another  of  common  occurrence,  which 
is  either  a  primary  sclerosis  of  the  optic  nerve, 
or  a  sclerosis  secondary  to  a  similar  affection  of 
other  parts  of  the  nervous  centres.  This  form  of 
atrophy  is  not  preceded  by  effusion,  nor  is  it 
attended  by  any  marked  decrease  in  the  calibre  of 
the  central  vessels  of  the  retina,  even  when  the 
capillary  circulation  of  the  disc  has  almost 
wholly  disappeared.  It  is  often  seen  in  connec- 
tion with  disease  of  the  spinal  cord,  as  in  lo- 
comotor ataxy ;  and  also  occurs  in  apparently 
healthy  people,  seemingly  as  a  purely  local  affec- 
tion. 

Sclerosis'  is  easily  distinguished  from  the 
atrophies  consecutive  to  effusion,  whether  active 
or  passive,  by  the  circumstance  that  the  effusion, 
as  it  undergoes  contraction,  tends  to  render  the 
nerve-tissues  opaque  as  well  as  to  bleach  them, 
and  thus  leaves  a  disc-surface  of  an  almost  ivory 
whiteness  and  of  uniform  colour.  In  sclerosis, 
on  the  other  hand,  the  nerve-tissue  disappears  to 
a  great  extent,  and  reveals  the  mottled  surface, 
often  of  a  bluish-white  tint,  of  the  lamina 
cribrosa.  When  this  is  plainly  seen,  and  when, 
at  the  same  time,  the  vessels  are  neither  much 
diminished  in  calibre  nor  altered  in  their  normal 
curvatures,  sclerosis  may  be  assumed  to  exist ; 
and  this  form  of  atrophy  may  also  be  distin- 
guished from  that  which  is  produced  by  the  most 
chronic  forms  of  glaucoma,  by  the  circumstance 
that  in  the  latter  the  vessels  bend  into  the  ex- 
cavated disc  at  its  margin,  while  in  the  former 
they  pass  over  the  margin  in  straight  lines  or 
nearly  so.  Chronic  glaucoma  would  also  be 
distinguished  by  the  character  of  the  failure 
of  sight,  which  would  be  marked  by  regular  or 
almost  concentric  contraction  of  the  field  of 
vision,  even  when  central  vision  was  only  a  little 


EYE,  AND  ITS  APPEIS 

impaired;  and  also  by  tho  gradual  hardening  of 
the  eyeball,  which  would  be  present  in  glaucoma 
and  absent  in  nerve-sclerosis.  Still  it  cannot  be 
denied  that  this  particular  diagnosis  is  not  -with- 
out its  difficulties,  and  that  in  certain  cases  it 
has  given  rise  to  differences  of  opinion  between 
men  of  large  experience  on  all  sides  of  the  ques- 
tion at  issue. 

The  diagnosis  is  important  as  well  as  difficult; 
since  the  mischief  of  glaucoma  may  admit  of 
arrest  by  iridectomy  or  sclerotomy;  so  that  to 
mistake  chronic  glaucoma  for  atrophy,  and  to 
neglect  operation,  may  be  to  condemn  the  patient 
to  unnecessary  blindness.  The  opposite  error  can 
at  least  do  no  harm  ;  and  therefore,  whenever  a 
doubt  really  exists  upon  the  point,  the  most  proper 
course  is  to  give  the  benefit  of  that  doubt  to  the 
patient,  and  to  advise  the  performance  of  an  opera- 
tion which  cannot  injure,  and  which  may  relieve 
him.  The  atrophy  of  sclerosis  scarcely  admits  of 
treatment,  but  it  may  perhaps  sometimes  be  de- 
layed, or  even  prevented  from  becoming  complete, 
by  the  administration  of  full  doses  of  strychnia 
and  iron. 

4.  Atrophy  from  other  causes. — Besides  the 
foregoing  forms  of  atrophy,  there  is  a  variety 
which  appears  to  be  associated  with  chronic  lead- 
poisoning,  and  in  which  the  discs  may  acquire  a 
peculiar  gray  or  bluish  tint ;  and  the  optic  nerves 
may  also  undergo  secondary  wasting  in  conse- 
quence of  other  conditions  presently  to  be  men- 
tioned, such  as  obstruction  of  the  central  artery 
by  an  embolus,  or  the  long  continuance  of  pig- 
mentary retinitis. 

5.  Retinal  H<emorrhage. — The  chief  disorders 
of  the  retinal  circulation  displayed  by  the  oph- 
thalmoscope are  haemorrhages,  which  may  be 
attended  by  very  different  circumstances,  and 
may  present  widely  different  characters. 

a.  Single. — When  blood  proceeds  from  one  of 
the  larger  veins  of  the  retina,  which  yield  a  con- 
siderable quantity,  and  which  are  situated  im- 
mediately underneath  the  limiting  membrane,  the 
haemorrhage  usually  spreads  out  over  the  fundus 
as  a  red  patch  of  uniform  colour  and  aspect,  and 
vision  is  suddenly,  and  sometimes  almost  totally, 
obscured.  The  writer  has  seen  such  bleeding 
occur  from  the  yielding  of  a  vessel  during  par- 
turition ;  but  this  accident  is  extremely  rare, 
and  the  large  haemorrhages  in  question  are  cer- 
tainly more  common  in  women  at  the  period  of 
cessation  of  the  menstrual  function  than  under 
any  other  circumstances.  At  this  time,  and  when 
the  health  is  not  seriously  affected,  a  favourable 
prognosis  may  be  given  with  some  confidence ; 
for  the  blood  will  before  long  be  absorbed,  and 
restoration  of  vision,  at  least  in  a  considerable 
degree,  may  be  expected.  The  writer  has  once 
seen  complete  restoration  to  the  normal  standard, 
but  this  is  an  exceptional  occurrence. 

Treatment. — The  only  treatment  necessary  is 
to  pay  attention  to  the  requirements  of  the  general 
health ;  and  to  prescribe  such  diet,  medicines, 
regimen,  and  habits  as  may  tend  to  calm  and 
equalise  the  circulation,  and  to  prevent  local  con- 
gestions. The  occurrence  of  sudden  loss  of  sight 
in  one  eye  will  justify  the  suspicion  of  haemor- 
rhage j  bat  the  suspicion  can  only  be  converted 
into  certainty  by  tho  opnthalmoscope. 

6.  Multiple. — A  form  of  venous  haemorrhage 
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which  at  first  seems  less  formidable,  because  it 
is  attended  by  a  smaller  degree  of  immediate 
interference  with  sight,  but  which  calls  for  a  less 
favourable  prognosis,  is  that  in  which  the  haemor- 
rhages are  multiple,  often  singly  of  small  size, 
and  scattered  over  the  whole  fundus  of  the  eye. 
The  appearances  which  they  present  differ,  ap- 
parently in  accordance  with  their  precise  position 
in  the  retina.  If  they  proceed  from  vessels  which 
are  superficial,  the  blood  is  spread  out,  as  in  the 
last  variety,  in  round  or  oval  patches  beneath  the 
limiting  membrane,  but,  if  the  vessels  lie  a  little 
deeper,  and  are  fairly  engaged  in  the  fibre-layer, 
the  blood  will  separate  the  fibres  and  find  its  way 
between  them,  forming  flame-shaped  or  brush-like 
patches,  which  are  often  very  numerous.  Such 
multiple  haemorrhages  are  very  slowly  absorbed, 
and  have  a  tendency  to  recur ;  so  that  they  must 
always  be  regarded  as  placing  the  sight  in  serious 
jeopardy.  They  are  often  monocular,  and  they 
do  not  point  to  any  definite  disturbance  of  the 
general  health.  The  only  endeavour  so  to  con- 
nect them  with  which  the  writer  is  acquainted 
was  made  by  Mr. Hutchinson,  who  described  some 
cases  of  flame-shaped  haemorrhage  in  persons  all 
of  whom  he  said  were  '  gouty  ; '  but  it  will  cer- 
tainly be  the  experience  of  most  practitioners  that 
flame-shaped  haemorrhages  occur  in  many  patients 
who  are  not '  gouty  '  in  the  ordinary  sense,  and 
that  they  do  not  occur  in  vast  numbers  of  those 
about  the  reality  of  whose  gout  there  can  be  no 
question.  The  presence  of  multiple  haemorrhages 
is  sometimes  attended  by  a  considerable  degree 
of  irritation,  or  even  inflammation,  in  tho  tissues 
among  which  the  blood  has  been  effused ;  and 
this  condition,  in  which  the  retina  between  the 
blood-spots  may  become  opalescent  or  turbid, 
has  been  described  as  a  form  of  retinitis — Retinitis 
apoplectica.  The  element  of  inflammation,  in 
such  instances,  is  probably  merely  a  reaction 
consequent  upon  the  injury  inflicted  upon  the 
tissues,  and  it  cannot  be  inferred  that  the  bleed- 
ing is  itself  the  result  of  any  inflammatory  pro- 
cess. 

Treatment. — In  this,  as  in  the  former  variety, 
there  is  no  special  indication  for  treatment,  which 
must  be  confined  to  the  correction  of  any  mani- 
fest disorder  of  the  general  health,  followed,  in 
most  instances,  by  the  administration  of  iodides 
or  bromides,  as  medicines  calculated  to  assist  in 
the  absorption  and  removal  of  the  effused  pro- 
ducts. Any  indication  of  a  general  haemorrhagic 
tendency,  or  of  a  state  allied  to  purpura  or  scurvy, 
would  require,  of  course,  full  consideration  and 
appropriate  treatment.  The  extent  of  the  ulti- 
mate injury  to  sight  will  usually  depend  upon  the 
extent  to  which  the  perceptive  elements  of  the' 
retina  have  been  compressed  or  disorganised, 
either  by  the  bleeding  itself,  or  by  other  changes 
consecutive  to  it. 

c.  Arterial. — Haemorrhages  which  are  distinctly 
arterial  are  not  uncommon  in  the  fundus  of  the 
eye,  and  can  generally  be  distinguished  with- 
out difficulty  from  the  venous  variety,  not  only 
by  the  colour  of  the  effused  blood,  but  also  by 
the  situation  of  the  bloodpatch,  and  by  its  mani- 
fest relations  to  a  small  arterial  branch,  which 
may  often  be  seen  to  have  dwindled  or  closed 
beyond  the  point  at  which  it  has  given  way.  Ar- 
terial hemorrhages  are  mostly  multiple,  but  of 
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email  individual  extent ;  and,  when  not  in  the 
immediate  neighbourhood  of  the  optic  disc,  are 
most  commonly  seon  near  the  outer  limits  of  the 
ophthalmoscopic  field  of  view.  They  are  gene- 
rally attended  by  sufficient  impairment  of  vision 
to  occasion  complaint,  and  thus  to  lead  to  their 
detection  ;  but  they  seldom  occasion  blindness. 
They  call  for  an  examination  of  the  urine  for 
albumen,  and,  failing  any  evidence  of  ratal  mis- 
chiof,  they  are  chiofly  important  as  indications 
of  a  weakened  and  brittle  state  of  the  arterioles, 
likely  to  lead  to  intracranial  haemorrhage. 

Treatment. — Arterial  haemorrhages  into  the 
retina  point  to  the  necessity  of  diminishing,  as 
much  as  may  be  possible,  the  strain  upon  the 
arterial  coats,  by  such  means  as  the  avoidance 
of  muscular  exertion  or  mental  emotion,  and  by 
seeking  to  diminish  the  quantity  of  the  circulating 
blood  by  a  diminution  in  the  quantity  of  fluid 
ingested.  Even  when  all  precautions  have  been 
taken,  arterial  retinal  haemorrhages  are  common 
forerunners  of  apoplexy. 

6.  Embolism  of  the  Central  Artery  of  the  Retina. 
Embolism  of  the  central  artery  of  the  retina,  or 
of  one  of  its  branches,  is  a  condition  of  not  in- 
frequent occurrence. 

Symptoms. — When  sudden  blindness  of  one  eye 
occurs  in  a  person  who  is  the  subject  of  valvular 
disease  of  the  heart,  the  diagnosis  can  scarcely  be 
doubtful ;  but  the  ophthalmoscopic  appearances 
will  suffice  to  remove  doubt  if  it  should  exist. 
The  immediate  effect  of  the  sudden  arrest  of  the 
arterial  circulation  of  the  retina  is  to  render  that 
membrane  opaque  and  of  a  milky  whiteness,  ex- 
cept over  the  macula  lutea,  where  the  absence  of 
connective  tissue  prevents  any  such  change  from 
being  produced.  Here,  and  here  only,  the  original 
transparency  is  retained,  and  the  colour  of  the 
choroid  is  seen  through  ;  with  the  result  that  the 
macula  appears  as  a  cherry-red  spot  in  the  midst 
of  a  white  surface.  When  not  concealed  by  the 
opacity,  the  larger  veins  of  the  retina  are 
diminished  in  calibre  and  contents,  and  their 
blood  is  sometimes  broken  up  into  detached  por- 
tions ssparated  by  interspaces.  The  arteries 
are  empty,  and  are  either  invisible  or  traceable 
as  white  lines  of  fibrous  tissue  in  the  general 
milkiness  of  the  fundus.  The  disc  is  usually 
bleached,  but  it  will  sometimes  happen  that  its 
condition  may  be  temporarily  obscured  by  arterial 
haemorrhage,  occurring  from  some  twig  given  off 
just  below  the  seat  of  the  embolus,  and  entering 
the  eye  independently. 

The  driving  home  of  the  embolus  will  throw 
upon  such  a  twig  the  whole  force  of  the  circula- 
tory vis  a  tergo,  and  may  thus  rupture  it— an  oc- 
currence of  which  the  writer  has  seen  several  ex- 
amples. The  blood  so  effused  is  usually  absorbed 
in  a  very  few  days,  revealing  the  white  disc  and 
the  collapsed  arteries,  and  removing  any  uncer 
tainty  which  might  have  existed  with  regard 
to  the  diagnosis.  The  opalescence  of  the  retina 
also  disappears  before  long,  and  then  only 
the  secondary  nerve-atrophy  and  the  disappear- 
ance of  the  arteries  remain  to  disclose  the  nature 
of  the  original  affection.  Embolism  seems  to  be 
a  perfectly  hopeless  condition,  because  there  is 
no  anastomosis  between  the  retinal  and  other 
vessels  of  a  sufficient  extent  to  maintain  a  col- 
lateral circulation.  The  writer  has  mot  with  one 
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instance  in  which  only  a  sector  of  the  field  wan. 
affected,  and  with  one  in  which  embolism  of  a  very 
small  branch  produced  loss  of  sight  over  all  thf 
peripheral  parts  01  the  field, leaving  central  vision 
almost  intact ;  but  such  cases  are  among  the 
curiosities  of  ophthalmology,  and  complete  and 
permanent  loss  of  sight  of  the  affected  eye  is  the 
result  which  must  always  be  anticipated. 

7.  Retinitis.  Retinitis  is  commonly  described 
as  occurring  in  throe  chief  forms,  the  albumin- 
uric, the  syphilitic,  and  the  -pigmentary ;  but  the 
writer  is  inclined  to  believe  that  only  tho  last 
of  those  three  is  a  genuine  retinitis,  and  that  in 
tho  others  the  inflammation,  if  it  should  exist,  is 
merely  a  secondary  consequence  of  the  irritation 
producod  by  tho  presence  of  adventitious  deposits. 

a.  Albuminuric  Retinitis.  In  the  so-called 
albuminuric  retinitis,  the  sequence  of  events 
appears  to  lend  some  support  to  the  contention  of 
Sir  William  Gull  and  Dr.  Sutton,  to  the  effect 
that  the  renal  disease  is  not  an  original  affection, 
but  only  a  result  of  morbid  or  degenerative 
changes  which  are  common  to  the  whole  of  the 
small  arteries  of  the  body. 

Symptoms. — In  many  cases  of  albuminuria, 
the  sight  is  not  affected  from  first  to  last, 
and  the  retinae  remain  healthy.  In  some,  the 
retinal  changes  precede  the  appearance  of  al- 
bumen in  the  urine;  and,  in  the  majority,  the- 
renal  and  retinal  changes  are  coincident.  The- 
retinal  changes  are  of  two  kinds  ;  namely,  arte- 
rial haemorrhages,  occurring  in  the  fibre-layer, 
so  that  the  blood-patches  assume  a  fibrillated 
aspect  with  brush-like  terminations ;  and  the 
formation  of  white  patches,  either  of  cholesterine 
deposit  or  of  fatty  degeneration,  or  of  both  com- 
bined, scattered  irregularly  over  the  fundus,  but 
often  grouped  into  a  stellate  figure  around  the 
macula  lutea,  and  into  an  irregular  ring  around 
the  disc.  To  these  appearances  are  added,  in 
some  cases,  those  of  swelling  of  the  disc-margins 
with  effusion  into  the  retinal  fibre-layer ;  and, 
when  the  last-named  appearances  are  presented, 
there  is  always  a  far  greater  deterioration  of 
sight  than  when  they  are  absent.  It  is  a  matter 
of  daily  occurrence  that  the  existence  of  renal 
disease  is  not  suspected  until  impairment  of 
sight  leads  to  an  ophthalmoscopic  examination, 
and  this  to  the  discovery  of  the  retinal  changes  ; 
and,  in  every  hospital,  cases  which  apply  for  re- 
lief to  the  ophthalmic  department  are  constantly, 
on  this  ground,  transferred  to  the  physician. 

Treatment.  —  The  treatment  of  the  renal 
maladies  which  produce  albuminuria  is  in  n^> 
way  modified  on  account  of  the  presence  of  a  reti- 
nal complication  ;  and  the  unfavourable  prognosis 
which  must  generally  be  given  as  regards  life 
throws  into  comparative  iusurnificance  the  gra- 
dual failure  of  vision,  which  seldom  proceeds  to- 
complete  blindness. 

b.  Syphilitic  retinitis.  This  is  usually  an  inci- 
dent of  the  most  advanced  stages  of  the  disease, 
and  is  most  frequently  seen  in  persons  who  have 
been  inadequately  treated  during  the  primary 
stage,  but  who  have  for  some  months  or  even  for 
a  year  or  two  been  free  from  symptoms. 

Symptoms.— Dimness  of  sight  is  then  com- 
plained of,  and  the  retina  is  found  to  present 
scattered  patches  of  very  irregular  outline,  and 
of  a  filmy  whitish  aspect.    Such  patches  may 
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be  more  or  less  obscured  by  slight  general  tur- 
bidity of  the  retina  itself,  or  of  the  vitreous  body 
in  its  immediate  vicinity,  the  latter  condition 
being  of  itself  almost  conclusive  of  the  nature  of 
the  malady. 

Treatment. — The  treatment  must  be  greatly 
governed  by  the  past  history  of  the  case,  but 
may  in  most  instances  turn  upon  the  use  of  iodide 
of  potassium  for  the  relief  of  the  retinal  troubles, 
followed  by  a  sufficient  course  of  mercury  for  the 
eradication  of  the  syphilitic  taint. 

o.  Pigmentary  Betinitis.  This  appears  to  be 
a  true  inflammation  of  the  retina,  differing  from 
the  foregoing  affections  in  that  it  attacks  the 
percipient,  elements,  instead  of  the  fibre-layer  or 
the  connective  tissue  of  the  membrane. 

JEtiology. — The  subjects  of  pigmentary  reti- 
nitis are  of  all  ages,  from  nine  or  ten  years  to 
seventy ;  and,  in  some  instances,  the  duration  of 
the  disease  has  been  as  much  as  twenty  years, 
from  the  first  appearance  of  the  symptoms  to 
their  ultimate  termination  in  blindness.  As  a 
rule,  however,  the  patients  are  young  adults, 
or  persons  not  past  middle  age. 

It  is  a  remarkable  feature  of  pigmentary  re- 
tinitis that  it  almost  invariably  attacks  more 
than  one  member  of  a  family ;  and  it  has  been 
said  to  be  especially  frequent  in  the  offspring  of 
marriages  of  consanguinity,  but  this  statement  is 
not  borne  out  by  English  experience.  During 
the  last  twenty  years  the  writer  has  only  met 
with  one  family  in  whom  the  malady  had  this 
history. 

Anatomical  Characters. — From  the  extreme 
chronicity  of  its  course,  from  its  obstinacy,  and 
from  its  peculiar  anatomical  distribution,  pig- 
mentary retinitis  should  probably  be  regarded, 
together  with  some  forms  of  choroiditis,  as 
having  its  analogies  among  some  of  the  chronic 
skin-diseases  rather  than  with  any  other  re- 
tinal affection.  It  commences  in  a  narrow 
annulus  near  the  equator  of  the  eyeball,  and 
gradually  spreads  inwards  towards  the  optic 
disc;  the  tissues  affected  are  the  perceptive 
and  pigmentary  layers  of  the  retina  and  the 
subjacent  chorio-capillaris,  which  slowly  become 
disorganised  and  matted  together  in  one  com- 
mon and  ^indistinguishable  ruin.  Coincidently 
with  the  progress  of  the  disease,  pigment  is 
deposited  in  the  parts  affected,  and  in  the  retina 
superficial  to  them,  in  the  form  of  irregular 
lines  and  striations,  and  especially  along  the 
course  of  the  main  arterial  branches.  As  the 
annulus  of  disease  gradually  closes  in  upon  the 
macula,  the  optic  disc  undergoes  atrophy  of  a 
kind  which  gives  it  a  peculiar  tint  of  whiteness, 
very  readily  recognisable  when  it  has  once  been 
noticed,  and  the  central  vessels,  both  veins  and 
arteries,  dwindle  in  size. 

Symptoms. — The  subjective  symptoms  are  as 
characteristic  as  the  ophthalmoscopic  appear- 
ances. Over  the  region  actually  invaded,  the 
perceptive  elements  of  the  retina  are  destroyed, 
and  the  power  to  receive  visual  impressions  is 
lost.  The  fibre-layer  not  being  implicated,  the 
conduction  of  impressions  from  parts  of  the  re- 
tina more  peripheral  than  the  disease  may  remain 
unaffected ;  and  hence  we  may  have  a  blind  zone 
surrounding  the  centre  of  the  field  of  vision,  and 
surrounded  itself  by  a  zone  still  more  external, 
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in  which  dim  vision  is  preserved.  But  the  salient 
symptoms  are  two  :  the  gradual  contraction  of 
the  field  of  vision  due  to  the  progressive  en- 
croachments of  the  disease ;  and  night-blindness, 
due  to  the  nerve-atrophy,  which  interferes  with 
the  conduction  or  perception  of  any  but  strong  im- 
pressions. When  these  symptoms  co-exist,  when 
the  field  of  vision  is  small  and  becoming  gradu- 
ally smaller,  and  when  the  patient,  who  can  still 
see  fairly  in  the  daytime,  can  scarcely  find  his 
way  about  as  dusk  begins  to  fall,  we  may  predict 
the  ophthalmoscopic  appearances  with  a  very 
near  approach  to  certainty.  The  optic  disc  will 
be  unnaturally  pale,  and  the  fundus  overstrewn, 
towards  the  periphery,  with  irregular  black 
lines  and  stripes,  of  which  it  is  quite  possible 
that  none  may  be  visible  within  that  portion  of 
the  field  of  the  ophthalmoscope  which  includes 
the  disc. 

Diagnosis.  —  Pigmentary  retinitis  may  pos- 
sibly be  mistaken  for  the  most  chronic  form  of 
glaucoma,  on  account  of  the  contraction  of  the 
field  of  vision  ;  but  it  may  be  distinguished  by 
the  absence  of  high  tension,  by  the  night-blind- 
ness, and  by  the  pigmentation  of  the  retina.  It 
may  also  be  mistaken  for  the  atrophy  of  sclerosis, 
but  only  if  the  ophthalmoscopic  examination  is 
limited  to  the  nerve-disc,  to  the  exclusion  of  the 
surrounding  parts  of  the  fundus. 

Treatment. — In  the  treatment  of  a  disease  so 
essentially  chronic,  it  is  difficult  to  arrive  at  any 
trustworthy  evidence  concerning  the  efficacy  of 
a  remedy,  but  the  prolonged  administration  of 
iron,  rather  as  a  food  than  as  a  medicine,  is  at 
least  of  a  certain  degree  of  utility  in  arresting 
the  progress  of  the  malady.  The  preparation 
employed  is  probably  not  material,  and  some 
may  be  found  to  suit  particular  persons  better 
that  others  ;  but  the  writer  is  accustomed  to  be- 
gin with  the  tincture  of  the  perchloride,  in  doses 
of  five  minims,  well  diluted  and  given  three  times 
a  day  as  part  of  a  meal. 

8.  Detachment  of  the  Retina.  Synon.  : — Sub- 
retinal  dropsy.  This  is  a  condition  the  causes  of 
which  have  never  been  satisfactorily  explained. 

The  first  symptom  which  attracts  the  attention 
of  the  patient  is  the  loss  of  part,  usually  either 
the  upper  or  the  lower  part,  of  the  field  of  vision  ; 
and  it  is  manifest  that  loss  of  the  upper  part  of 
the  field  means  detachment  of  the  lower  part  of 
the  retina,  and  viceversd.  Detachment  is  some- 
times produced  by  a  blow  or  injury,  but  more 
frequently  it  occurs  without  any  assignable  cause, 
either  local  or  constitutional.  One  or  both  eyes 
may  be  affected. 

The  diagnosis  of  the  disease  is  rendered  easy 
by  the  ophthalmoscope,  which  exhibits  the  de- 
tached portion  as  a  sort  of  floating  prominence, 
projecting  into  the  interior  of  the  eyeball,  gene- 
rally bluish-white  in  colour,  and  crossed  by  the 
retinal  blood-vessels. 

The  prognosis  is  very  unfavourable  in  the 
majority  of  instances,  and  treatment  is  seldom 
effectual. 

Treatment.  —  Cases  have  been  recorded  in 
which  disappearance  of  the  sub-retinal  fluid,  and 
restoration  of  vision,  have  followed  prolonged 
confinement  in  the  supine  posture  ;  and  the  occur- 
rence of  improvement  after  spontaneous  rupture 
of  the  detached  portion  suggested  to  Von  Graefe 
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the  advisability  of  producing  such  a  rupture  by 
artificial  moans.  Various  operations  have  been 
undertaken  for  this  purpose,  and  also  for  the 
evacuation  of  the  sub-reiinal  fluid  through  a 
puncture  in  tlio  outer  tunics  of  the  eye,  and  arfa 
said  by  those  who  have  performed  them  to  have 
been  in  a  few  instances  partially  successful ;  but 
the  evidence  in  their  favour  is  at  present  very 
fae'ile,  and  hardly  establishes  more  than  that 
attempts  of  such  a  nature  may  be  made,  if  it  is 
certain  that;  the  sight  will  be  irretrievably  lost  in 
the  absence  of  interference.  The  tendency  of  de- 
tachment, especially  in  the  upper  portion  of  the 
retina,  is  to  increase  until  the  whole  membrane 
is  elevated  from  the  choroid,  aud  vision  is  en- 
tirely destroyed.  It  must  be  borne  in  mind  that 
detachment  may  be  simulated,  or  may  even  be 
caused,  by  the  growth  of  intra-ocular  tumours, 
sarcomatous  or  gliomatous,  which  may  demand 
the  early  removal  of  the  eyeball.  Such  cases 
would  be  distinguished  from  simple  detachment 
by  the  increased  hardness  of  the  eyeball,  which 
the  morbid  growth  would  necessarily  occasion, 
and  which  would  be  the  more  significant  in- 
asmuch as  detachment  alone  is  usually  accom- 
panied by  diminished  tension. 

9.  Glioma.  This  name  has  been  given  by 
Virchow  to  a  malignant  growth  which  has  its 
origin  in  the  neuroglia,  or  connective  tissue  of 
the  nervous  system,  and  which  was  formerly 
described  as  encephaloid  cancer.  When  origina- 
ting in  the  retina,  it  early  produces  loss  of 
sight,  and  presently  shows  through  the  pupil  as 
a  substance  of  a  primrose-yellow  colour,  by 
which  the  still  transparent  lens  is  pressed  for- 
ward towards  the  cornea.  It  is  chiefly  a  disease 
of  childhood,  and  has  been  seen  by  the  writer 
as  early  as  the  fifth  week  of  infant  life.  It  is 
liable,  by  superficial  observers,  to  be  mistaken 
for  congenital  or  infantile  cataract,  an  error 
which  must  be  carefully  guarded  against,  be- 
cause the  early  and  entire  removal  of  the  eye, 
together  with  as  much  of  the  optic  nerve  as  can 
be  reached,  furnishes  the  only  hope  of  preserving 
the  life  of  the  patient.  When  the  operation  is 
performed  sufficiently  early,  it  has  in  a  few  in- 
stances been  completely  successful,  cases  having 
been  recorded  in  which  no  recurrence  of  cancer 
has  happened  after  the  lapse  of  years.  In  the 
great  majority,  however,  recurrence  and  death 
have  terminated  the  history. 

10.  Sarcoma.  This  differs  from  glioma  in 
having  its  origin  in  the  choroid,  and  in  being 
of  a  darker  colour,  aud  sometimes  pigmented 
or  melanotic.  It  is  at  least  equally  malignant, 
produces  similar  symptoms,  and  requires  the 
same  treatment. 

VIII.  Diseases  of  the  Choroid..— Diseases 
of  the  choroid,  recognisable  by  the  ophthalmo- 
scope, are  almost  limited  to  certain  chronic  forms 
of  inflammation  and  of  atrophy ;  for,  in  any 
acute  choroiditis,  there  is  always  too  much  tur- 
bidity of  the  vitreous  body  to  allow  the  state  of 
the  membrane  to  be  seen. 

1.  Chronic  Choroiditis. — The  chronic  forms  of 
choroiditis  are  remarkable  for  leading  to  an  un- 
due formation,  or  to  a  great  displacement,  of 
the  choroidal  pigment ;  and  to  the  ultimate  com- 
plete wasting  and  disappearance  of  the  portions 
of  the  choroid  which  are  affected,  so  that  over 


these  portions  there  will  ultimately  be  no  cho 
roid  visible,  and  the  ordinary  red  colour  of  the 
fundus  will  be  replaced  by  the  ivory  whiteness 
of  the  inner  surface  of  the  sclerotic. 

Chronic  choroiditis  may  be  divided  into  two 
chief  varieties,  the  disseminated  and  the  diffused. 
The  disseminated  occurs  chiefly  in  children,  and 
chiefly,  perhaps  exclusively,  in  those  who  are  the 
subjects  of  inherited  syphilis.  It  is  seldom  seen 
until  its  period  of  activity  is  past  A  child  is 
brought  on  account  of  defective  vision,  which  has 
probably  existpd  from  birth  or  from  a  time  but 
little  subsequent  to  it;  and  the  ophthalmoscope 
displays  a  number  of  small  white  spots,  with 
black  borders,  scattered  irregularly  over  the 
fundus  of  the  eye.  The  white  spots  are  patches  of 
choroidal  atrophy,  and  the  black  borders  are  rings 
of  increased  pigment-formation,  by  which  the 
spots  of  inflammation,  which  must  have  been  com- 
parable to  little  pimples,  have  been  surrounded. 

Theatment. — Such  cases  admit  of  no  treat- 
ment, except  in  the  rare  instances  in  which  some 
active  mischief  may  be  detected,  in  the  shape  of 
small  patches  or  spots  in  which  effusion  has  not 
yet  passed  into  atrophy,  and  in  which  such  an 
antisyphilitic  treatment  should  be  employed  a6 
the  state  of  the  patient  may  otherwise  permit  or 
indicate. 

Diffused  choroiditis  is  more  frequently  an  affec- 
tion of  adult  age ;  and,  although  very  frequently 
syphilitic,  is  not  invariably  so.  It  differs  from 
the  foregoing  chiefly  in  the  absence  of  any  defined 
shape  or  precise  limitation  of  the  parts  affected. 
In  the  early  stages  the  choroid  is  seen  to  be 
troubled  by  congestion  or  effusion,  and  these 
conditions  pass  gradually  into  abnormal  pigmen- 
tation and  atrophy.  The  course  of  the  disease 
may  be  very  chronic  and  irregular,  and  different 
stages  of  it  may  be  seen  at  the  same  time  in 
different  parts  of  the  same  eye. 

The  prognosis  may  in  general  be  moderately 
favourable  ;  for,  although  the  choroiditis  destroys 
the  portion  of  retina  immediately  in  front  of  it, 
its  extension  is  very  capricious,  and  it  may  often 
be  arrested  in  time  to  leave  large  portions  of  the 
eye,  and  especially  the  central  portions,  unhurt. 
When  it  occurs  in  the  vicinity  of  the  macula 
lutea,  so  as  to  imperil  central  vision,  it  is  much 
more  formidable  than  when  confined  to  the  more 
peripheral  parts  of  the  choroidal  membrane. 

Treatment. — Whenever  there  is  a  history  of 
syphilis,  this  must  be  taken  as  the  clue  to  treat- 
ment ;  and,  if  no  syphilis  can  be  discovered,  the 
chief  reliance  must  be  placed  upon  rest  of  the 
eyes,  occasional  depletion  from  the  temples  by 
Heurteloup's  leech,  counter-irritation  by  blisters 
or  setons,  and  such  internal  medication  as  the 
general  state  of  the  patient  may  suggest. 

IX.  Diseases  of  the  Vitreous  Body. — 
Diseases  of  the  vitreous  body  are  as  yet  very 
imperfectly  understood,  and  we  know  little  more 
concerning  them  than  that  this  substance  is 
liable  to  become  turbid  in  certain  forms  of  acute 
general  inflammation  of  the  eye;  and  that  it  is 
sometimes  rendered  turbid,  without  inflammation, 
by  the  presence  of  floating  films  which  may  be 
readily  seen  by  the  ophthalmoscope,  and  which 
may  be  so  numerous  as  to  form  a  serious  impedi- 
ment to  vision. 

1.  Turbidity.  Turbidity  of  the  vitreous  is  very 
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common  in  syphilitic  cases ;  but  the  films  referred 
to  are  6een  when  no  syphilis  can  be  suspected. 
Their  number,  and  their  free  movements,  show 
chat  the  vitreous  must  in  great  measure  have 
lost  its  natural  semi-solid  consistence,  and  have 
become  fluid ;  but  little  or  nothing  is  known  of 
their  actual  pathology. 

Trhat.mknt. — The  most  effectual  treatment  for 
flocculi  in  the  vitreous  is  usually  diaphoresis  by 
the  subcutaneous  injection  of  from  two  to  four 
minims  of  a  10  per  cent,  solution  of  hydro- 
chlorate  of  pilocarpine,  -which  may  be  repeated 
od  alternate  days.  Local  counter-irritation  -with 
iodine  may  also  be  practised ;  and  iodide  of 
potassium  may  be  given  internally  in  such  doses 
as  circumstances  will  allow. 

2.  Muses  Volitantes.  A  phenomenon  referred 
to  the  vitreous  body  is  the  appearance  of  the 
moving  particles,  or  strings  of  beaded  filaments, 
■which  are  commonly  called  musctB  volitantes. 
True  muscae  are  known  by  the  negative  cha- 
racter that  the  particles  which  produce  them 
cannot  be  seen  by  the  ophthalmoscope ;  and 
by  the  positive  character  that  they  never  so 
intervene  between  the  eye  and  an  object,  how- 
ever small,  as  to  exclude  the  latter  from  view. 
They  are  seen  most  readily  against  a  'white 
field,  as  a  white  wall,  or  a  -white  cloud,  or  in 
the  illuminated  field  of  a  microscope  when 
there  is  no  object  in  view  ;  and  they  float  about 
with  uncertain  movements,  but  always  a  little 
out  of  the  direct  line  of  sight.  They  are  occasioned 
by  the  filamentous  framework  of  the  vitreous 
body,  and  by  the  cell-nuclei  or  other  irregu- 
larities upon  the  filaments.  These  bodies,  without 
being  opaque,  yet  differ  in  the  precise  degree  of 
their  transparency  from  the  fluid  which  surrounds 
them ;  and  hence  they  cast  xipon  the  retina 
shadows,  which  are  then  mentally  projected 
outwards  into  space  as  floating  objects.  The 
projected  shadows  appear,  of  course,  enormously 
larger  than  the  microscopic  specks  which  pro- 
duce them, and  the  latter  are  wholly  unimportant 
and  of  no  morbid  signification.  Muscae  may  be 
discovered  by  any  person  by  the  simple  expedient 
of  looking  through  a  very  fine  perforation  in  a 
metal  disc  at  a  bright  surface  ;  and  they  are 
more  conspicuous  to  some  persons  than  to  others, 
on  account  of  the  varying  differences  which  may 
exist  in  different  eyes  or  in  the  same  eyes  at 
different  times  or  under  different  conditions, 
between  the  index  of  refraction  of  the  filaments 
and  nuclei  and  that  of  the  surrounding  fluid. 
Moreover,  by  the  operation  of  an  obvious  physi- 
cal law,  the  more  distant  the  particle  from  the 
retina,  the  larger  will  be  its  shadow  upon  that 
membrane,  and  the  larger  and  more  conspicuous 
will  it  appear.  For  this  reason,  and  on  account 
of  the  elongation  of  the  myopic  eyeball,  muscae 
are  usually  more  complained  of  by  the  short- 
sighted than  by  others.  They  are  often  sources 
of  great  uneasiness  to  patients  ;  but,  when  once 
their  true  character  isknown,  they  may  be  entirely 
disregarded  as  harmless  appearances,  the  natural 
results  of  physiological  structure.  It  is  often 
important  that  the  physician  should  be  able 
to  make  their  nature  understood,  in  order  that 
he  may  dissipate,  once  for  all,  the  unfounded 
apprehensions  which  may  be  occasioned  by  their 
presence. 
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X.  Diseases  of  the  Eyelids 

surfaces  of  the  eyelids,  as  parts  of  the  common 
integument,  are  liable  to  all  its  diseases,  and 
may  thus  participate  in  erysipelatous  inflamma- 
tion, in  eruptions,  and  in  the  results  of  injury, 
besides  becoming  the  seats  of  naevi,  mok's 
warts,  and  other  growths.  Among  the  diseases 
special  to  the  formation  of  the  eyelids,  the  most 
important  are  the  variations  of  shape  to  which 
they  are  subject,  generally  from  the  contraction 
of  inflammatory  exudations,  but  sometimes  from 
perverted  muscular  action ;  the  cystic  tumours 
which  are  produced  by  obstruction  of  the  orifices 
of  meibomian  glands ;  the  inflammation  of  the 
follicles  of  the  eyelashes,  or  blepharitis  ;  spas- 
modic closure,  from  abnormal  muscular  contrac- 
tion ;  and  either  patency  or  passive  closure,  from 
paralysis.  Many  of  these  affections  are  distinctly 
surgical,  and  others  are  only  parts  or  symptoms 
of  more  general  disorders. 

1.  Blepharitis.  Blepharitis,  or  inflammation 
of  the  follicles  of  the  eyelashes,  has  received 
a  great  variety  of  names  from  different  writers, 
and  is  frequently  known  as  tinea  tarsi,  or,  in  its 
more  advanced  stage,  as  lippitudo.  The  disease 
consists  essentially  of  an  inflammation  of  the 
lining  membrane  of  a  hair-follicle  from  which  an 
eyelash  springe. 

Symptoms. — The  first  manifest  symptoms  are 
a  small  swelling  close  to  the  edge  of  the  eyelid, 
generally  of  the  upper  lid  ;  and  the  formation  of 
a  crust  around  the  bases  of  the  cilia  which  pro- 
ceed from  the  swollen  part.  The  swelling  does 
not  extend  farther  up  the  lid  than  to  the  breadth 
of  about  a  line,  but  it  soon  spreads  along  the 
border  until  the  whole  length  is  involved,  and  it 
usually  spreads  also  to  the  lower  lid,  manifestly 
in  consequence  of  the  contagious  character  of  the 
discharge.  If  the  crust  is  removed,  and  if  the 
part  from  which  it  springs  is  magnified  and 
carefully  examined,  it  will  be  seen  that  the 
mouths  of  the  follicles  are  somewhat  open,  no 
longer  fitting  closely  to  the  issuing  hairs ;  and, 
in  a  few  moments,  a  clear  fluid  will  be  seen  to 
exude,  and  speedily  to  dry  into  a  crust  or  film, 
which  covers  the  opening  as  if  with  a  varnish. 
Many  of  the  hairs  in  the  affected  follicles  are 
loosened,  and  fall  readily,  or  may  be  removed 
painlessly  by  slight  traction.  If  the  case  is  neg- 
lected, the  follicles  are  before  long  destroyed  as 
hair-bearing  organs,  60  that  the  lost  cilia  are 
no  longer  reproduced ;  and,  at  the  same  time,  the 
exudation  which  constitutes  the  subcutaneous 
swelling  of  the  lid-margin  begins  to  undergo 
contraction,  and  in  this  way  gradually  everts 
the  cartilage  of  the  lid.  The  edges  of  the  lids 
become  red,  swollen,  and  unsightly ;  the  lach- 
rymal puncta  are  displaced  outwards  in  such  a 
manner  that  they  can  no  longer  take  up  the 
tears  ;  the  eyes  have  lost  the  protection  of  the 
lashes,  and  are  exposed  to  numerous  sources  of 
irritation  from  atmospheric  particles  and  other 
causes,  so  as  to  be  especially  prone  to  con- 
junctival and  corneal  inflammations ;  and  these 
results  are  almost  incurable.  It  is  therefore 
very  important  that  blepharitis  6hould  be  effec- 
tually treated  in  its  early  stages,  when,  if  only 
due  care  be  taken  in  the  selection  and  use  of 
remedies,  it  is  an  exceedingly  trivial  affection. 
Treatment. — The  most  essential  part  of  the 
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treatment  is  to  remember  that  the  secretion  which 
forms  the  crust  is  of  such  a  nature  that  it  is  not 
very  easy  of  removal,  and  that  while  it  remains  in 
titu,  no  remedies,  howover  judiciously  chosen,  can 
obtain  access  to  the  parts  really  affected  by  the 
disease.  The  crust  is  composed  partly  of  the 
already  mentionod  secrotion  from  the  inflamed 
surfaces,  partly  of  the  greasy  secretion  of  the  mei- 
bomian glands,  and  it  is  theadmixture  of  thelatter 
which  renders  the  crusts  difficult  of  removal  by 
water  alone.  A  solution  of  bicarbonate  of  soda, 
of  the  strength  of  five  grains  to  the  ounce  of  warm 
water,  will  remove  them  readily  ;  and  this  solu- 
tion should  bo  applied  in  such  a  manner  as  to  soak 
into  the  crusts  and  loosen  them  thoroughly  be- 
fore any  attempt  is  made  to  detach  them.  As 
soon  as  they  are  detached,  the  surface  beneath 
should  be  gontly  dried  with  a  morsel  of  absorbent 
rag,  and  then  an  astringent  should  be  applied 
immediately,  so  that  it  may  find  its  way  down 
into  the  depths  of  the  hair-follicles,  and  may  thus 
reach  the  seat  of  the  malady.  The  best  astrin- 
gent is  generally  the  ointment  of  the  precipitated 
yellow  oxide  of  mercury,  or  Pagenstecher's 
ointment,  already  recommended  for  the  cure  of 
ulcers  of  the  cornea ;  and  this  may  be  applied 
to  the  affected  part  by  the  tip  of  a  finger.  If 
amendment  does  not  speedily  follow,  it  may  be 
suspected  that  the  crusts  have  been  imperfectly 
removed,  or  the  applications  imperfectly  made, 
and  it  will  be  well  for  the  practitioner  person- 
ally to  superintend  the  process.  When  this  has 
been  done,  if  the  affection  continues  obstinate, 
some  other  astringent  should  be  tried,  and  the 
nitrate  of  silver  is  among  the  best  for  this  pur- 
pose. Amendment  of  the  lid-margin  may  gener- 
ally be  quickly  produced ;  but  the  disease  will 
for  a  long  time  lurk  in  the  depths  of  the  follicles, 
and  the  treatment  must  be  continued  until  all 
subcutaneous  swelling  has  disappeared  from  the 
lid-margins.  Unless  this  be  done,  speedy  re- 
lapse is  inevitable,  the  inflammation  soon  creeping 
out  of  the  follicles  again  and  recovering  the 
ground  of  which  it  had  been  deprived.  Such  a 
result  is  constantly  seen  in  hospital  practice,  in 
spite  of  all  efforts  to  guard  against  it,  and,  in 
undertaking  the  care  of  blepharitis,  it  is  always 
desirable  to  warn  parents  of  the  perseverance 
which  will  be  required,  and  of  the  great  impor- 
tance of  obtaining  a  radical  cure.  There  can  be 
no  doubt  that  blepharitis  is  exceedingly  contagious 
through  the  medium  of  its  secretion,  conveyed 
upon  sponges,  towels.or  fingers,  and  this  should  be 
fully  recognised  whenever  it  attacks  children  who 
are  attending  a  school.  The  name  '  tinea  tarsi ' 
may  perhaps  be  taken  as  the  expression  of  a  belief 
that  the  disease  is  allied  to  tinea  tonsurans,  and 
that  it  is  produced  by  the  growth  of  a  parasitic 
fungus.  The  writer  does  not  at  present  see  any 
sufficient  ground  for  the  adoption  of  this  opinion. 

2.  Entropium  and  ectropium.  Incurvation  and 
excurvation  of  the  eyelids  may  be  looked  upon  as 
purely  surgical  maladies.  The  former  exposes 
the  eyes  to  injury  from  the  irritation  of  in.turned 
eyelashes  (trichiasis) ;  the  latter  from  foreign 
bodies  of  various  kinds. 

Treatment. — The  remedy  for  both,  when 
any  is  practicable,  must  usually  be  soutrht  in  a 
surgical  operation.  An  exception  depends  upon 
the  fact  that  ectropium  is  sometimes  produced 


by  paralysis  of  the  facial  nerve,  which  renders 
the  orbicularis  muscle  flaccid  and  powerless,  and 
permits  the  lower  lid  to  fall  downwards  under 
the  influence  of  gravity.  The  cure  of  the  gene- 
ral nerve-affection  may  restore  the  power  of 
the  muscle,  and  may  in  time  lead  to  complete 
recovery  of  the  natural  position  of  the  lid.  In 
such  cases,  even  if  electricity  does  not  form 
part  of  the  general  treatment  of  the  paralysis, 
it  may  generally  be  applied  with  benefit  to  the 
orbicularis. 

3.  Blcpharospasmus.  This  term  is  generally 
employed  to  denote  an  intermittent  closure  of 
the  eyelids  by  an  involuntary  action  of  the  or- 
bicularis, in  response  to  some  concealed  source 
of  irritation  ;  and  is  thus  broadly  distinguished 
from  the  spasm  which  accompanies  photophobia. 

Symptoms. — The  spasm  is  most  liable  to  occur 
in  circumstances  of  mental  excitement.  Thus, 
in  one  of  the  writer's  patients,  who  was  a  skilful 
cook,  the  eyes  were  apt  to  close,  and  to  remain 
closed  for  some  minutes,  at  the  critical  period 
of  an  important  dish.  Another  patient  was 
a  schoolmistress,  and  the  spasm  would  inter- 
rupt the  progress  of  a  lesson  to  a  class,  being 
doubtless  to  some  extent  excited  by  the  dread 
of  its  occurrence.  In  a  third  case,  the  patient 
being  a  gentleman  habituated  to  riding  and 
driving,  the  spasm  would  be  excited  by  physical 
irritants,  such  as  wind  or  dust,  and,  almost  cer- 
tainly, by  circumstances  which  required  the  eyes 
to  be  wide  open  as  a  condition  of  safe  guidance. 
The  motor  nerves  appear,  as  a  rule,  to  be  merely 
the  passive  conductors  of  a  reflected  impulse, 
and  the  trouble  seems  usually  to  be  dependent 
upon  a  morbid  condition  of  the  fifth,  or  upon  a 
source  of  irritation  in  some  peripheral  part  from 
which  a  twig  of  the  fifth  passes  to  the  centre. 

Treatment. — In  the  treatment  of  such  cases, 
it  is  sometimes  possible  to  find  the  twig  which 
conveys  the  impression  ;  that  is  to  say,  to  dis- 
cover a  point  where  pressure,  sufficiently  firm 
to  arrest  conduction,  will  at  once  relax  the 
spasm.  Such  points  should  be  looked  for  at  the 
supra-orbital  notch,  over  the  malar  bone,  and  in 
any  other  situation  suggested  by  special  circum- 
stances ;  and,  if  a  point  at  which  pressure  will 
arrest  the  spasm  is  discovered,  we  learn  at  once  by 
what  branch  of  the  fifth,  and  therefore  approxi- 
mately from  what  region,  the  irritation  is  con- 
veyed, and  where  its  source  is  to  be  sought  for. 
If  nothing  can  be  discovered  by  careful  examina- 
tion, decayed  teeth,  accumulations  of  cerumen 
in  the  ears,  and  conjunctival  granulations  are 
possible  conditions  which  should  be  looked  for, 
and  which  should  receive  attention  if  they  are 
found.  When  all  other  treatment  has  failed, 
the  spasm  has  sometimes  been  stopped  by  sub- 
cutaneous section  of  a  sensory  nerve ;  and  this 
may  always  be  practised  hopefully  if  the  spasm 
can  be  arrested  by  pressure  on  some  definite  spot, 
which  must  then  serve  for  the  guidance  of  the 
knife.  If  no  such  spot  can  be  found,  section  of 
the  supra-orbital  nerve,  and  next  of  the  sub- 
cutaneous malar,  may  be  attempted ;  since 
neither  of  these  are  sufficiently  important  for 
their  temporary  disablement  to  be  set  against 
even  the  possibility  of  relief  from  a  very  dis- 
tressing affection.  In  some  cases,  however,  it 
would  appear  that  the  mischief  must  be  central. 
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and  that  no  section  of  an  afferent  nerve  can  be 
useful.  The  division  of  the  motor  nerves  of  the 
orbicular  muscles,  if  it  could  be  successfully 
accomplished,  would  produce  a  paralysis  even 
more  injurious  than  the  spasm ;  and  the  cases 
in  which  the  latter  is  due  to  central  irritation 
or  other  trouble,  unless  they  can  be  relieved  by 
medicine,  and  by  the  rectification  of  whatever 
may  be  manifestly  wrong  in  the  condition  of 
the  patient,  offer  very  small  hope  of  improve- 
ment.   See  Facial  Spasm. 

4.  Ptosis. — Ptosis  is  a  condition  of  permanent 
passive  closure  of  an  upper  eyelid  as  a  consequence 
of  paralysis  of  its  levator  muscle,  or  it  may  hap- 
pen in  consequence  of  this  muscle  having  been 
torn  from  its  attachment  to  the  tarsal  cartilage, 
so  that  it  can  no  longer  modify  the  position  of 
the  lid. 

Symptoms. — Paralytic  ptosis  may  be  either 
partial  or  complete,  according  to  the  degree  of 
the  nerve-affection ;  and  as  the  levator  palpebrae 
is  supplied  by  the  third  nerve,  which  supplies 
also  the  superior,  the  internal,  and  the  inferior 
rectus,  as  well  as  the  inferior  oblique,  the 
sphincter  pupillse,  and  the  ciliary  muscle,  ptosis 
is  usually  accompanied  by  paralysis  of  one  or 
more  of  these  muscles.  When  they  are  all 
affected,  the  eyeball  is  turned  outwards  by  the 
action  of  the  external  rectus,  and  is  immovable 
in  other  directions  excepting  feebly  by  the  su- 
perior oblique.  The  pupil  is  dilated,  and  the 
power  of  adjusting  the  eye  for  near  vision  is  im- 
paired or  lost,  although  when  the  lid  is  raised, 
near  objects  can  still  be  distinctly  seen  by  the 
aid  of  a  convex  lens.  When  all  the  muscles 
supplied  by  the  third  nerve  are  affected,  the 
inference  is  that  the  cause  of  paralysis  is  acting 
upon  the  common  trunk  of  the  nerve  ;  and  such 
a  cause  is  not  unfrequently  the  presence  of 
periosteal  swelling  at  the  sphenoidal  fissure.  If 
only  some  of  the  muscles  are  affected,  the  in- 
ference is  that  the  cause  of  the  paralysis  is 
either  limited  to  the  central  nuclei  of  origin  of 
certain  filaments,  or  else  that  it  is  situated  an- 
teriorly to  the  division  of  the  main  trunk  into 
the  branches  which  proceed  to  different  parts ; 
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and  it  is  conceivable  that  the  limitations  of  the 
paralysis  may  point,  with  tolerable  certainty,  to 
the  precise  locality  of  the  disorder. 

The  causes  of  ptosis,  as  of  other  paralytic  affec- 
tions of  single  cranial  nerves,  apart  from  injuries 
and  the  pressure  of  morbid  growths,  may  almost 
be  reduced  to  syphilis  and  to  impaired  nutrition  of 
the  centres,  the  latter  usually  connected  with  hard 
mental  work  and  worry.  In  every  case,  evidence 
of  syphilis  should  be  carefully  sought  for ;  and, 
if  found,  should  determine  the  nature  of  the  treat- 1 
ment,  as  it  will  also  of  the  prognosis,  which,  in 
such  instances,  may  be  generally  favourable.  In 
cases  of  the  second  class,  where  there  is  no  evi- 
dence of  syphilis,  and  where  the  symptoms  point 
to  general  impairment  of  nervous  energy,  the 
administration  of  iodide  of  potassium,  in  com- 
bination with  tonics,  will  sometimes  be  useful, 
but  the  main  reliance  must  be  placed  upon  rest, 
good  living,  and  external  surroundings  favour- 
able to  the  restoration  of  health. 

5.  Diplopia. — Double  vision,  although  it  has 
no  proper  relation  to  the  subjects  treated  of  in 
the  present  section,  is  yet  so  far  allied  to  ptosis 
that,  when  occurring  suddenly,  it  is  almost 
always  an  effect  of  paralysis  or  of  paresis  either 
of  the  sixth  nerve  of  one  eye,  supplying  its 
external  rectus,  or  of  the  branch  of  the  third 
which  supplies  its  internal  rectus.  In  the 
former  case  the  affected  eye  will  deviate  inwards, 
and  will  have  limited  range  of  movement 
towards  the  outer  canthus  ;  while  in  the  latter 
case  these  conditions  will  be  reversed. 

As  regards  the  causes  and  treatment  of  these 
limited  forms  of  paralysis,  there  is  nothing  to  add 
to  what  has  already  been  stated  about  ptosis.  It 
is  sometimes  desirable,  while  the  diplopia  con- 
tinues, to  exclude  the  deviating  eye  from  vision 
by  a  shade,  an  opaque  spectacle  glass,  or  other 
suitable  contrivance,  on  account  of  the  vertigo  and 
uncertainty  of  gait  which  may  be  occasioned  by 
the  double  images. 

See  also  Exophthalmic  Goitbis  ;  Lachrymal 
Appabatus,  Diseases  of;  Laqophthalmos  ;  (Debit, 
Diseases  of ;  Strabismus  ;  Stye  ;  and  Vision,  Dis- 
orders of.  R.  Bbtoenell  Cabteb. 


FACIAL  PARALYSIS. — Synon.  :  Paraly- 
sis of  the  Portio  dura ;  Bell's  Paralysis. 

Definition. — Paralysis  of  the  muscles  of  the 
^face,  due  to  disease  or  injury  of  the  nucleus  or 
fibres  of  the  portio  dura  of  the  seventh  pair  of 
nerves. 

Above  the  nucleus,  in  the  middle  of  the  pons, 
the  motor  tract  decussates  and  mingles  with  that 
from  the  arm  and  leg ;  damage,  therefore,  in  the 
upper  part  of  the  pons,  crus,  corpus  striatum,  or 
hemispheres  produces  facial  paralysis  as  a  part 
of  hemiplegia.  This  paralysis,  on  the  same  side 
as  in  the  limbs,  is  partial  only,  affecting  chiefly 
the  muscles  of  unilateral  use  (as  the  zygomatici 
and  muscles  about  the  angle  of  the  mouth)  ;  and 


very  little  those  of  bilateral  use,  in  the  upper 
part  of  the  face  (orbiculares  palpebrarum,  and 
frontales).  In  this  article  paralysis  from  damage 
to  the  fibres  or  nucleus  of  the  nerve  will  alone 
be  considered. 

^Etiology. — (1)  The  most  common  cause  of 
facial  paralysis  is  damage  to  the  nerve  as  it 
passes  through  the  narrow  canal  in  the  temporal 
bone.  There  the  slightest  effusion  will  cause 
pressure  on  the  nerve.  Such  effusion  may  be  due 
to  exposure  to  cold — '  rheumatic  ; '  contiguous 
bone-disease — caries  ;  syphilis  ;  or  haemorrhage  ; 
but  often  occurs  without  discoverable  cause. 
Cold  has  been  supposed  to  act  most  commonly 
by  paralysing  the  peripheral  nerve-twigs,  but 
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this  is  rarely,  if  ever,  the  case;  since  in  all 
cases  lasting  more  than  a  fow  days,  evidence 
of  changed  nutrition  may  be  detected  in  the 
nervo-trunk  as  it  emerges  from  the  stylomastoid 
foramen.  (2)  Injury  to  the  nerve  outside  the 
skull  by  blows,  or  incised  wounds,  or  parotid 
and  other  tumours,  is  an  occasional  cause.  (3) 
Within  the  skull  the  nerve  may  be  damaged  by 
meningitis,  acute  or  chronic,  and  especially  by 
syphilitic  inflammation,  or  by  pressure  of  neigh- 
bouring growths.  The  radicular  fibres  within  the 
pons,  or  the  nucleus  beneath  the  fourth  ventricle, 
may  be  damaged  by  haemorrhage,  softening,  or 
growth  affecting  that  part. 

Double  facial  paralysis  is  very  rare,  and  is  due 
to  damage  to  the  nerves  at  the  base  of  the  brain 
from  meningitis,  or  symmetrical  syphilitic  dis- 
ease ;  or  to  an  affection  of  the  nuclei  by  disease 
of  the  pons,  or  by  loss  of  function  of  the  nerve- 
cells  composing  the  nuclei.  Syphilis  and  diph- 
theria are  the  most  common  antecedents. 

Symptoms. — The  onset  of  facial  paralysis  is 
usually  gradual,  occupying  from  a  few  hours  to 
three  or  four  days  in  its  development.  It  is 
found,  for  instance,  one  morning  that  in  drink- 
ing the  fluids  run  out  of  the  side  of  the  mouth ; 
the  face  is  noticed  to  bo  a  little  unsymmetrical ; 
at  night  the  eye  cannot  be  completely  closed ; 
and  next  morning  the  paralysis  is  found  to  be 
complete. 

In  complete  unilateral  facial  paralysis  all  the 
muscles  on  one  side  of  the  face  are  paralysed.  At 
rest,  the  smooth  forehead  and  lowered  angle  of 
the  mouth  are  the  chief  indications,  but  on  move- 
ment the  difference  between  the  two  sides  becomes 
very  marked;  the  one  half  of  the  forehead  moves 
alone  in  frowning  or  elevation  of  the  eyebrow. 
The  eyelids  cannot  be  brought  together,  and  in 
the  attempt  to  close  the  eye  the  eyeball  is  rolled 
upwards  so  that  only  the  sclerotic  appears  be- 
tween the  gaping  lids;  the  patient  commonly 
imagining  that  the  eye  is  shut.  During  sleep 
the  eye  remains  open.  In  smiling,  the  lips 
may  be  displaced  altogether  to  the  healthy  side, 
from  the  unopposed  action  of  the  zygomatic 
muscles,  the  nostril  of  the  affected  side  cannot 
be  dilated,  the  upper  lip.  cannot  be  raised,  the 
cheek  flaps  loosely  from  the  relaxation  of  the 
buccinator,  and  from  the  same  cause  food  accu- 
mulates between  the  jaws  and  the  cheek. 
Whistling  is  impossible,  from  the  paralysis  of 
half  of  the  orbicularis,  and  the  lips  cannot  be 
approximated  sufficiently  even  to  permit  of  a 
candle  being  blown  out.  When  the  lesion  is 
between  the  origin  of  the  large  petrosal  and  the 
chorda  tympani  nerves,  taste  is  partly  or  entirely 
lost  in  the  front  of  the  tongue.  The  loss  of  power 
of  recognising  acid  and  saline  substances  is 
most  marked,  but  bitters  and  sweets  are  also  not 
tasted  in  this  part.  In  rare  instances  loss  of 
taste  has  followed  division  of  the  nerve  outside 
the  skull.  When  the  disease  is  above  the  origin 
of  the  great  superficial  petrosal,  the  uvula  is 
said  to  be  oblique,  from  paralysis  of  its  muscle, 
and  the  palate  to  be  motionless  on  that  side.  Of 
this  there  is  much  doubt.  Obliquity  of  the 
uvula  is  common  under  normal  conditions.  The 
writer  has  never  seen  paralysis  of  the  palate  or 
uvula  in  these  cases. 

In  some  cases  giddiuoss  marks  the  onset  of 


facial  paralysis.  In  less  severe  cases  there  may 
not  bo  complete  loss  of  power,  but  the  loss  is  at 
first  pretty  equally  distributed  over  all  parts  of 
the  face. 

In  cases  which  recover,  some  return  of  power 
takes  place  in  from  a  week  to  two  mouths,  aDd 
improvement  is  usually  earliest  in  the  upper 
part  of  the  face ;  the  power  of  frowning,  wink- 
ing, and  closing  the  eye  being  soonest  regained, 
that  of  moving  the  lip  and  mouth  returning  last. 
Even  after  several  months  of  immobility,  re- 
covery may  take  place,  but  in  these  cases  it  is 
rarely  complete,  and  a  troublesome  condition  is 
apt  to  supervene;  some  of  the  muscles,  espe- 
cially the  zygomatici,  become  shortened  in  late 
rigidity,  and  hence  at  rest  the  naso-labial 
wrinkle  is  deeper  on  the  paralysed  than  on  the 
healthy  side,  although  the  possible  movement 
may  be  much  slighter.  This  condition  some- 
times comes  on  rather  suddenly.  If,  in  addition., 
a  troublesome  associated  over-action  of  muscle 
manifests  itself,  whereby  the  orbicularis  pal- 
pebrarum and  the  zygomatic  and  other  muscles 
about  the  mouth  act  together,  in  smiling  the 
eye  shuts,  and  on  closing  the  eye  the  mouth  is 
drawn  upwards. 

The  electrical  condition  of  the  muscles  is 
very  important.  It  is  that  always  seen  in  para- 
lysis from  nerve-lesion.  The  muscles,  after  a  day 
or  two  of  slightly  increased  irritability  to  both 
faradisation  and  the  slowly  interrupted  battery 
current,  lose  gradually  their  irritability  to  the 
former,  retaining  that  to  the  latter,  and  even  ex- 
hibiting to  it  increased  irritability,  so  that  they 
act  to  a  smaller  number  of  cells  than  on  the 
healthy  side.  In  the  nerve,  on  the  other  hand, 
the  irritability  is  lost  to  both  forms  of  electricity, 
this  loss  proceeding  pari  passu  with  the  degene- 
ration which  follows  separation  of  the  nerve 
from  its  nutrient  centre.  In  slighter  and  more 
transient  forms  of  facial  paralysis  the  change  in 
irritability  of  muscle  and  nerve  may  be  slight, 
but  even  in  most,  which  last  but  a  few  days,  a 
slight  change  m  irritability  may  be  discovered. 

Diagnosis. — The  diagnosis  of  facial  paralysis 
is  easy.  It  is  important  to  observe  all  the 
muscles  of  the  face,  and  to  ascertain  the  electri- 
cal reaction,  in  order  to  determine  whether  it 
is  the  variety  now  described,  or  is  cerebral  and 
part  of  an  unnoticed  hemiplegia.  The  recogni- 
tion of  the  place  of  the  lesion  is  less  easy. 
When  within  the  pons,  it  is  often  associated  with 
paralysis  of  the  sixth  nerve,  or  with  hemiplegia 
of  the  opposite  side  from  damage  to  the  fibres 
from  the  limbs.  At  the  base  of  the  brain  the 
auditory  nerve  is  usually  affected  at  the  same 
time.  Where  there  are  no  other  paralyses,  the 
disease  is  probably  within  the  bony  canal. 
Deviation  of  the  uvula  is  a  guide  of  most 
doubtful  value.  Special  inquiry  should  be  made 
for  ear-disease,  for  syphilis,  or  for  a  blow. 

Prognosis. — The  majority  of  cases  of  facial 
paralysis  are  due  to  rheumatic  affection  of  the 
nerve,  and  recover,  but  the  duration  of  6ome  of 
these  is  considerable.  In  recent  syphilitic  cases 
the  prognosis  is  good.  In  caries  of  the  temporal 
bone  and  in  intracranial  disease,  unless  sypni- 
litic  and  recent,  the  prognosis  is  less  favourable. 
Whatever  bo  the  cause,  the  electrical  reaction  of 
the  nervci  and  muscles  affords  valuable  informs,- 
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fcion  since  in  proportion  to  the  slightness  of  the 
change  in  relation  to  the  length  of  time  the 
symptoms  have  lasted,  will  the  degree  and  dura- 
tion of  the  affection  be  less. 

In  double  facial  paralysis  the  probability  of 
central  mischief  will  render  the  prognosis  less 
favourable,  but  recovery  may  be  hoped  for  if 
there  are  no  symptoms  of  disease  damaging 
tructures  contiguous  in  position,  and  not  merely 
related  in  function,  and  if  the  disease  be  of  short 
duration. 

Treatment. — The  treatment  of  facial  paraly- 
sis will  depend  on  the  probable  cause.  When 
due  to  the  effects  of  cold,  hot  fomentations  to  the 
aide  of  the  head  and  face  may  be  employed  in 
the  early  stage  of  the  affection,  and  afterwards 
counter-irritation  by  blisters  behind  the  ear. 
At  first,  diuretics  and  small  doses  of  iodide  of 
potassium,  and  subsequently  tonics,  are  useful. 
Electricity  to  the  muscle  and  the  nerve  is  of 
great  service;  faradisation  should  be  used  if 
the  muscles  will  respond  to  it ;  if  not,  the  voltaic 
current,  slowly  interrupted  by  a  commutator, 
or  by  the  negative  pole  being  moved  over  the 
individual  muscles,  and  only  such  strength  being 
employed  as  shall  produce  distinct  muscular 
contraction.  If  the  faradic  irritability  be  lost 
at  first  it  will  return  as  the  muscles  recover, 
and  faradisation  should  then  be  employed.  If 
electricity  does  no  more,  it  keeps  up  the  nutri- 
tion of  the  muscular  fibres  and  aids  the  recovery 
of  function  in  the  nerve.  Ultimate  recovery  is 
thus  more  speedy  and  more  complete  than  with- 
out local  treatment.  Eubbing  may  be  employed, 
the  individual  muscles  being  subjected  to  a  pro- 
cess of  gentle  shampooing.  The  treatment  of 
the  late  contraction  which  occurs  in  severe  cases 
is  often  difficult.  Faradisation  of  the  opposite 
side  of  the  face  has  been  suggested,  but  can 
scarcely  be  of  service.  The  zygomatic  muscles 
may  be  elongated  a  little  by  frequent  gentle 
traction,  and  the  other  contracted  muscles  should 
be  gently  rubbed,  so  as  to  lengthen  them.  In- 
unctions of  oleate  of  morphia  may  be  tried.  The 
muscles  that  are  contracted  should  not  be  fara- 
dised.  The  condition  usually  lessens  after  a  time, 
but  often  remains  for  many  months,  or  even 
years. 

Where  facial  paralysis  is  due  to  syphilis,  it 
usually  readily  yields  to  antisyphilitic  treatment, 
if  recent ;  but  even  here  electricity  is  useful, 
since  degeneration  of  nerve  and  muscle  rapidly 
occurs.  In  intracranial  disease  the  treatment  of 
the  facial  paralysis  is  usually  subordinate  to 
that  of  its  cause.  When  there  is  indication  of 
sudden  and  increasing  mischief  at  the  nucleus  of 
the  nerve,  galvanism  must  be  employed  with 
caution. 

The  treatment  of  double  facial  paralysis  pre- 
sents no  special  points  for  consideration. 

W.  R.  Gowers. 

FACIAL  SPASM. — Synon.  :  Mimic  cramp. 
Fr.  Tic  convulsif.  When  affecting  the  eyelids, 
Blepharospasm ;  Nictitation. 

Definition. — Spasm,  sometimes  tonic  but  more 
often  clonic,  involving  some  of  or  all  the  muscles 
supplied  by  the  facial  nerve. 

/Etiology  and  Symptoms. — Spasm  in  the  face 
may  be  part  of  a  wider  convulsive  movement,  a» 
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in  epilepsy,  hysteria,  chorea,  or  torticollis,  dis- 
eases dependent  on  central  change.  Secondly,  it 
may  be  due  to  irritation  of  the  trunk  of  the  facial 
nerve  by  growths,  pressure,  or  caries  of  the  tem- 
poral bone.  Spasm  of  this  form  may  follow  facial 
paralysis.  Thirdly,  it  is  very  commonly  reflex, 
produced  by  the  application  of  cold,  by  intestinal 
worms,  or  especially  by  some  disease  or  injury  of 
the  fifth  nerve.  Affections  of  the  eye  frequently 
lead  to  spasmodic  closure  of  the  lids — blepharo- 
spasm. Lastly,  in  other  cases  no  cause  can  be 
assigned  for  it,  especially  in  the  local  clonic 
spasm  affecting  the  eyelids — one  or  both — and 
known  as  involuntary  winking  or  nictitation.  The 
latter  form  is  seen  especially  in  neurotic  persons  ; 
in  nervous  children  it  is  not  uncommon,  and  in 
hysterical  girls.  It  is  markedly  increased  by 
emotion  and  attention.  All  forms  cease  during 
sleep. 

Prognosis. —  The  prognosis  of  facial  spasm 
is  good,  if  the  cause  can  be  discovered.  Where 
there  is  no  discoverable  source  of  reflex  irritation 
the  affection  is  often  most  obstinate. 

Treatment. — General  tonics  and  local  seda- 
tives are  the  most  important  elements  in  the 
treatment  of  most  forms  of  facial  spasm.  When 
irritation  affects  the  fifth  or  the  facial  nerve, 
counter-irritation  by  blisters  is  useful.  A  care- 
ful search  must  be  made  for  reflex  or  other 
causes,  and  if  possible  they  must  be  removed, 
decayed  teeth  extracted,  and  neuralgia  relieved. 
When  there  are  tender  places  in  the  course  of 
the  fifth  nerve,  pressure  on  which  stops  the 
spasm,  much  improvement  can  usually  be  ob- 
tained. Morphia,  belladonna,  and  aconite  are 
the  best  local  sedatives ;  the  former  may  be  used 
as  a  hypodermic  injection  or  by  inunction.  Ar- 
senic may  be  injected  in  some  cases  with  ad- 
vantage. Iron  and  quinine  are  useful,  especially 
the  latter.  Bromides  and  phosphorus  are  of  little 
value.  Where  the  affection  runs  into  an  habitual 
movement,  facial  gymnastics  may  be  of  service. 
A  weak  voltaic  current,  applied  from  the  ear  to 
the  muscles,  unbroken,  may  do  some  good ;  but 
it  rarely,  if  ever,  affects  a  cure.  The  same  is 
true  of  the  application  of  voltaism  to  the  sym- 
pathetic. See  Eye,  and  its  Appendages,  Dis- 
eases of.  W.  R.  Gowers. 

FACIES  HIPPOCBATICA  (Latin).— A 
peculiar  expression  of  the  face,  so  named  from 
having  been  graphically  described  by  Hippo- 
crates. It  is  most  strikingly  observed  in  persons 
exhausted  by  copious  discharges,  as  in  cholera, 
by  prolonged  wasting  diseases,  or  by  starvation  ; 
and  especially  before  impending  death.  It  is  thus 
described  by  Hippocrates: — '  A  sharp  nose,  hol- 
low eyes,  collapsed  temples ;  the  ears  cold,  con- 
tracted, and  their  lobes  turned  out;  the  skin 
about  the  forehead  being  rough,  distended,  and 
parched;  the  colour  of  the  whole  face  being 
green,  black,  livid,  or  lead-coloured.' 

PRICES,  Examination  of. — An  examination 
of  the  faeces  frequently  affords  valuable  evidence 
of  the  condition  of  the  organs  engaged  in  the 
process  of  digestion,  and  furnishes  important 
data  on  which  to  found  a  diagnosis,  and  suggest 
a  rational  treatment.  Not  only  may  structural 
changes  in  the  alimentary  tract  be  discovered, 
but  also  the  completeness  of  action  of  the  various 
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digestive  juices  be  recognised.  As  with  the 
examination  of  the  renal  secretions,  a  previous 
knowledge  of  the  healthy  characteristics  is  an 
essential ;  that  being  granted,  the  investigation 
may  be  pursued  on  the  same  lines  in  both  cases, 
■is  regards  the  general,  microscopic,  and  chemical 
characters.  Since,  however,  these  characters  are 
more  directly  dependent  on  the  ingesta,  and  less 
upon  the  excretions,  their  examination  cannot  be 
so  valuable  an  index  of  tissue-change  as  is  the 
investigation  of  the  urine. 

L  Physical  examination.  —  1 .  Quantity. 
This  is  extremely  variable.  Taking  the  normal 
average  for  an  adult  to  be  about  5  ounces  daily,  it 
may  vary  from  2  J  to  10£  ounces.  The  quantity 
would  seem  to  bear  no  relation  to  the  size  or 
weight  of  the  individual,  but  is  rather  influenced 
by  the  quantity  and  kind  of  food,  and  the  acti- 
vity of  the  secretions  of  the  alimentary  canal. 
As  a  rule,  the  amount  is  increased  by  a  vege- 
table diet.  In  children  it  would  seem  the  total 
daily  amount  is  relatively  slightly  greater, 
whilst  in  old  age  there  is  an  absolute  diminution. 
When  in  disease  the  quantity  is  increased  it  is 
chiefly  of  the  fluid  portion,  whilst  a  diminution 
affects  both  the  solid  and  fluid  parts.  Tea  is 
said  to  diminish  the  quantity  of  the  faeces 
( Chambers).    See  Constipation,  and  Diarrhcua. 

2.  Consistency  and  Appearance, —  Depar- 
tures from  the  normal  cylindrical  shape  are  fre- 
quent, and  depend  very  much  on  the  existence  of 
constipation  or  diarrhoea.  In  infants  the  evacua- 
tions should  be  unformed  and  of  a  pappy  consis- 
tency. The  contents  of  the  bowels  pass  from  a 
semifluid  condition  in  the  ileum  to  the  firmer 
state  in  the  colon,  mainly  from  an  absorption  of 
fluid  constituents  ;  should  there  be  any  delay  in 
the  passage  the  motions  are  liable  to  become 
hard  and  nodular  (scybala),  and  this  may  occa- 
sionally be  extreme,  the  faeces  having  all  the 
appearance  of  sheep's  dung,  and  being  passed 
with  considerable  pain.  On  the  other  hand,  an 
increased  frequency  of  action  of  the  bowels  (diar- 
rhoea), is  associated  with  motions  of  all  degrees 
of  fluidity.  This  is  very  marked  in  the  various 
forms  of  irritation  to  which  the  intestinal  mucous 
membrane  is  liable,  from  the  simple  effects  of  a 
saline  purge  to  the  extreme  conditions  of  ulcer- 
ation, as  in  typhoid  fever  or  dysentery. 

The  existence  of  haemorrhoids,  rectal  growths, 
or  an  enlarged  prostate,  may  be  recognised  by 
groovings  and  marks  on  the  excrement.  Among 
drugs,  iron  and  vegetable  astringents  will  render 
the  faeces  hard  and  firm.  Occasionally  the  mo- 
tions are  passed  in  a  fermenting  condition,  due 
to  the  presence  of  sarcinae,  and  present  a  frothy 
brown,  or  yeast-like,  appearance,  similar  to  cer- 
tain vomits. 

3.  Colour. — This  is  dependent  on  the  bile- 
pigments,  and  is  subject  to  considerable  variation 
even  within  the  limits  of  health.  The  usual 
brown  colour  becomes  much  darker  if  long  re- 
tained, or  with  an  exclusively  meat  diet,  and 
pale  yellow  with  milk  food,  as  seen  in  infants, 
and  tends  towards  a  greenish  tint  when  vege- 
tables form  the  bulk  of  the  food. 

The  most  important  abnormal  causes  affecting 
the  colour  are  the  following : — 

(a)  Bile. — Obstruction  to  the  passage  of  bile 
into  the  duodenum,  causing  the  motions  to  be 


clay-coloured,  or  putty-like.  Such  evacuations 
are  often  combined  with  distinctly  bile-coloured 
fluid,  which  is  secreted  by  the  mucous  membrane 
of  the  bowels  from  the  bile-laden  blood,  &c,  as 
is  the  coincident  high-coloured  urine.  In  extreme 
anaemia  and  the  rickety  cachexia  the  stools  are 
usually  pale  from  deficiency  of  bile-pigment. 

(0)  Blood. — This  may  either  appear  as  streaks 
or  patches  of  pure  blood  on  the  surface  of  the 
motion,  as  is  the  case  when  haemorrhoids  or 
ulceration  of  the  rectum  exists.  Or  the  faeces 
may  be  of  a  uniform  brick-red  or  almost  black 
colour  when  there  has  been  a  haemorrhage  from 
the  intestinal  surface,  the  blood  becoming  inti- 
mately mixed  with  the  faeces,  and  more  or  less 
affected  by  the  sulpheretted  hydrogen  of  the 
bowels,  forming  a  black  sulphide  of  iron.  If  the 
blood  has  escaped  into  the  stomach  the  action  of 
the  gastric  juice  on  the  blood-pigments  is  such 
as  to  convert  the  faeces  into  a  tarry-looking 
material  of  a  very  characteristic  appearance. 
See  Melena. 

(7)  Articles  of  Diet,  Drugs,  §c. — Among  the 
former  may  be  mentioned  spinach,  coffee,  claret, 
and  porter,  which  confer  on  the  excrement  their 
characteristic  tints.  Among  the  latter,  logwood 
and  charcoal  may  be  detected  by  their  colour  in 
the  faeces.  Salts  of  iron  and  bismuth,  by  beiDg 
converted  into  the  sulphides,  render  the  motions 
black  or  olive-green. 

The  exact  cause  of  the  green  stools  so  fre- 
quently seen  in  children  during  dentition  is  un- 
certain ;  whether  it  be  due  to  a  direct  conversion 
of  blood,  that  has  been  slowly  effused  into  the 
alimentary  canal,  by  the  digestive  juices  and 
gases,  or  whether  it  be  bile-pigment  altered  by 
these  same  agents.  Inasmuch  as  the  biliary 
colouring  matters  are  more  or  less  directly  ob- 
tained from  the  haematin  of  the  blood,  the 
original  source  of  this  green  colour  (biliverdin) 
is  the  same  in  both  cases.  But  its  occurrence 
cannot  be  certainly  taken  as  an  indication  of 
increased  secretion  of  bile,  for  it  possibly  may 
depend  on  a  diminished  absorption. 

4.  Odoub. — The  characteristic  odour  of  the 
faeces  is  in  part  due  to  certain  substances  deve- 
loped during  pancreatic  digestion  and  partly  to 
special  secretions  from  the  glands  of  the  colon, 
as  well  as  to  certain  articles  of  diet  such  as 
garlic,  or  of  medicine  such  as  sulphur.  Disturb- 
ance of  either  of  the  above  conditions  will  affect 
the  odour.  Absence  of  bile  from  the  alimentary 
canal,  by  interfering  with  the  pancreatic  diges- 
tion, and  also  by  the  want  of  its  own  special 
antiputrescent  power,  is  accompanied  with  very 
ill-smelling  motions.  In  this  case  the  faeces  may 
be  almost  putrid,  which  is  not  a  normal  con- 
dition. This  state  is  still  more  marked  in  cer- 
tain diseases  of  the  colon,  as  dysentery,  when 
the  evacuations  are  of  a  most  foul  and  acrid 
character.  In  children  the  alvine  discharges  are 
very  apt  to  be  offensive  from  errors  in  diet,  or  to 
emit  a  peculiar  sour  odour. 

5.  Foreign  bodies. — By  inspection  of  the 
evacuations  we  may  discover : 

(a)  Substances  accidentally  swallowed,  such  as 
coins,  pins,  &c. 

(4)  Indigestible  food,  6uch  as  fish-bones,  cherry- 
stones, &c. 

(c)  Undigested  food. — Portions  of  food  that 
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Have  escaped  digestion.  In  certain  severe  dis- 
turbances of  the  digestive  functions  some  of  the 
food  may  be  passed  scarcely,  if  at  all,  altered 
soon  after  ingestion,  and  may  be  easily  recog- 
nised. This  condition,  known  as  lientery,  is  es- 
pecially prone  to  occur  in  the  intestinal  catarrh 
of  young  children  during  dentition. 

(d)  Fatty  or  soapy  masses. — These  may  follow 
the  administration  of  oils — castor,  cod-liver,  &c. 
They  are  more  likely  to  occur  when  the  biliary 
and  pancreatic  secretions  are  deficient,  and  appear 
as  nodular  masses,  as  large  as  filberts,  or  as 
cylindrical  pieces,  which  have  been  compared  to 
macaroni.  Curdy  lumps  derived  from  milk 
are  often  met  with  in  infantile  diarrhoea. 

(c)  Entozoa,  such  as  segments  of  taenia,  the 
various  round-worms,  or  the  contents  of  hydatid 
cysts  that  may  have  burst  into  the  canal. 

(/)  Gall-stones,  intestinal  concretions,  mu- 
cous or  membranous  casts  of  the  intestines,  por- 
tions of  bowel  sloughed  off  from  intussusception, 

fo- 
il. Microscopical  examination. 
Method. — The  evacuations,  when  of  ordi- 
nary consistency,  require  to  be  shaken  up  with 
two  or  three  times  their  bulk  of  distilled  water 
and  allowed  to  stand.  This  may  be  repeated 
several  times,  and  the  washings  successively 
submitted  to  microscopic  examination,  as  well  as 
the  final  sediment.  When  the  discharges  are 
very  fluid  this  process  is  not  needed. 

Constituents. — The  usual  microscopic  con- 
stituents of  the  faeces  are — 

(o)  Undigested  and  indigestible  residues  of  the 
food.  Such  are  starch-cells,  woody  fibres,  par- 
ticles of  husks  of  corn  and  other  seeds  ;  muscu- 
lar fibres  with  their  characteristic  structure  and 
generally  bile-stained ;  shreds  of  elastic  tissue 
and  fibres  from  the  blood-vessels;  portions  of 
cartilage ;  hairs. 

(/3)  Epithelium.  —  This  is  derived  from  the 
mucous  membrane  of  the  canal.  The  cells  may  be 
more  or  less  distinct  and  separate,  or  form  by  co- 
hesion amorphous  yellowish  masses  which  consti- 
tute a  considerable  portion  of  the  solid  matter. 

(7)  Oil. — Occasional  oil-globules  are  seen. 

(8)  Crystals  of  triple  phosphates. 
(?)  Amorphous  granular  matter. 
Since  the  nature  of  the  food  varies  so  widely 

it  is  impossible  to  state  anything  in  regard  to 
the  relative  proportions  in  which  these  objects 
occur.  In  certain  states  they  are  found  absent 
or  in  excess.  When  from  any  cause  the  fats  are 
imperfectly  digested  they  may  be  recognised  in 
the  discharges.  Crystals  of  ammonio-magnesian 
phosphates  are  very  abundant  in  typhoid  eva- 
cuations. The  spores  of  fungi,  and  the  ova  of 
intestinal  parasites,  and  the  hooklets  of  hydatids 
may  be  met  with,  and  bacteria  would  seem  to  be 
very  frequent,  possibly  in  connection  with  pan 
cxeatic  digestion. 

III.  Chemioal  examination. — The  imperfect 
knowledge  we  possess  of  the  actual  chemistry  of 
the  tissues  and  secretions,  with  the  exceeding 
variety  in  the  composition  of  the  ingesta,  pre 
vents  our  obtaining,  from  any  analysis  of  the 
faeces,  much  information  of  a  practical  character. 
It  is  seldom  if  ever  that  such  examination  fur- 
nishes evidence  of  primary  importance,  as  does 
the  urine  ;  it  is  only  occasionally  that  the  results 
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correspond  to  what  other  signs  and  symptoms 
indicate  to  be  the  case. 

On  an  average  the  faeces  contain  about  23  per 
cent,  of  solid  matter  to  77  per  cent,  water  but 
this  proportion  is  liable  to  the  widest  varia- 
tions both  in  health  and  disease.  Thus  in 
cholera-stools  the  solid  residue  may  be  but  a 
few  grains  per  pint. 

1.  Special  Constituents. — Two  bodies — ex- 
cretin  and  stercorin — have  been  described  as 
characteristic  of  the  faeces.  Both  are  non-ni- 
trogenous, crystallizable,  non-saponifiable  bodies, 
the  former  containing  sulphur.  They  differ  in 
their  crystalline  form  and  solubility  in  alco- 
hol and  ether.  They  appear  to  be  closely  re- 
lated to  cholesterin,  with  which  in  many  points 
they  agree.  It  is  found  that  when  the  bile 
which  normally  contains  cholesterin  is  prevented 
reaching  the  intestines,  that  neither  of  these 
bodies  occur  in  the  faeces;  and  that  they  are 
also  absent,  being  replaced  by  cholesterin  in  the 
meconium,  and  in  starving  and  hybernating  ani- 
mals, when  there  is  no  obstruction  in  the  bile- 
flow.  Flint  considers  about  ten  grains  per  diem 
to  be  the  average  amount  of  stercorin  and  the 
excretin  of  Marcet  to  be  about  a  fifth  of  that. 
Cholesterin  itself,  except  in  vory  small  quanti- 
ties, cannot  be  regarded  as  a  normal  constituent 
of  the  faeces,  but  the  precise  significance  of  its 
occurrence  is  uncertain. 

2.  Fatty  Acids,  Fats  and  Soaps. — Excre- 
tolic  acid,  one  of  the  fatty  series,  is  described  by 
Marcet  as  a  constant  ingredient.  Free  stearic 
and  margaric  acids  only  occur  in  minute  pro- 
portions, in  ordinary  circumstances,  but  are 
readily  increased  to  considerable  amounts  when 
the  alkaline  secretions  of  the  liver  and  pancreas 
are  prevented  entering  the  intestines.  A  vege- 
table diet  is  also  said  to  increase  them.  Butyric 
acid  does  not  seem  to  be  of  normal  occurrence  in 
human  faeces.  The  presence  of  neutral  fats  in 
the  excrement  may  be  taken  to  indicate  that 
there  has  been  excessive  ingestion  or  a  dimi- 
nished digestion,  since  under  ordinary  circum- 
stances they  would  be  absorbed.  The  soda  and 
potash  soaps  ordinarily  formed  by  the  ingested 
fats  with  the  bile  and  pancreatic  juices  should 
be  in  great  part  taken  up  by  the  lacteals ;  but 
a  portion  meeting  with  any  lime  or  magnesian 
salts  that  may  be  in  the  alimentary  canal,  form 
with  them  insoluble  hard  soaps  which  are  passed 
in  the  faeces.  Marcet  describes  a  case  in  which 
a  large  quantity  of  bi-stearate  of  soda  was 
voided,  the  bile  and  pancreatic  juices  having 
been  absent  from  the  intestine. 

3.  Salts. — They  form  but  a  small  amount, 
and  are  chiefly  the  earthy  and  triple  phosphates, 
with  small  quantities  of  iron  and  silica;  there 
is  a  marked  absence  of  chlorides.  When  the 
stools  are  very  alkaline  the  triple  phosphates 
may  be  very  abundant,  and  in  cholera-dis- 
charges the  whole  amount  of  salts  is  largely 
increased,  there  being  nearly  an  ounce  in  every 
hundred  fluid  ounces  of  evacuation,  a  large  pro- 
portion of  which  consists  of  chlorides. 

4.  Pigment. — The  ordinary  colour  of  the  faeces 
is  due  to  a  modification  of  the  bile-pigments, 
but  the  exact  nature  of  the  change  is  unknown. 
The  absence  of  colour  from  the  discharges  when 
there  is  an  arrest  of  bile-flow  has  been  referred 
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to ;  but  though  clay-coloured  stools  as  a  rule 
do  indicate  such  arrest  it  is  not  invariably  so, 
for  the  writer  has  met  with  a  caso  in  which 
normally  coloured  faeces  in  the  small  intestines 
were  absolutely  doprived  of  their  pigmont  in 
passing  over  a  diseased  portion  of  the  lower  end 
of  the  ileum. 

5.  Mucus,  Ai.nustEN,  &c. — There  is  usually 
a  small  amount  of  mucus  passed  with  the  fasces, 
and  this  may  be  considerable  in  amount,  re- 
sembling jolly,  whon  any  irritation  of  the  rectum 
or  colon  oxists,  or  occasionally  more  condensed, 
forming  cylindrical  casts  of  portions  of  the  canal. 

Albumen  as  such  can  scarcely  be  looked  upon 
as  a  normal  ingredient  of  the  evacuations,  but 
the  fluid  part  of  cholera-stools,  which  resembles 
blood-serum  in  composition,  contains  a  very  ap- 
preciable quantity. 

Ferments  similar  in  action  to  ptyalin  and 
pepsin  are  described  as  existing  in  the  faeces, 
but  how  they  may  be  modified  in  disease  is 
quite  unknown. 

Next  to  the  undigested  and  indigestible  resi- 
dues of  food,  the  faeces  may  be  regarded  as  an 
excretory  channel  of  certain  materials  from  the 
blood  by  means  of  the  bile.  The  other  digestive 
juices  are  probably  re-absorbed.  As  an  index, 
however,  of  bile-excretion,  the  faeces  are  very 
unreliable,  inasmuch  as  no  ingredient  of  the  bile 
is  normally  found  in  them  as  such.  Whether 
pigment,  bile-acids,  or  cholestearin,  they  all 
undergo  a  change.  The  occurrence,  therefore, 
of  any  of  these  materials  in  the  alvine  dis- 
charges may  be  taken  as  evidence  that  the 
changes  in  the  biliary  constituents  which  should 
take  place  in  the  intestines  are  interfered  with. 

6.  Reaction. — As  a  rule,  the  reaction  of  the 
faeces  is  acid,  showing  that  there  is  no  putrid 
decomposition.  Occasionally,  however,  it  may 
be  slightly  alkaline.  When  the  strongly  alka- 
line secretions  of  the  liver  and  pancreas  are 
prevented  through  obstruction  or  disease  from 
entering  the  canal,  the  motions  may  be  strongly 
acid  from  the  existence  of  free  fatty  acids. 

For  the  Diagnostic  Characters  of  the 
Faeces  in  disease,  see  Stools,  Characters  of. 

W.  H.  Allchin. 

FAECES,    Involuntary   Discharge    of. — 

Under  normal  circumstances  the  faeces  are  re- 
tained within  the  rectum  by  the  closure  of  the 
sphincter  ani.  When  defalcation  takes  place 
the  sphincter  is  relaxed,  there  is  increased  peri- 
stalsis of  the  lower  bowel,  and  there  is  pressure 
on  the  intestines,  from  the  contraction  of  the 
expiratory  muscles  with  the  glottis  closed.  The 
nerve-governanco  of  these  three  phases  of  the  act 
is  different  in  each  case.  The  contraction  of 
the  abdominal  muscles  is  mainly  due  to  an  effort 
of  the  will.  The  activity  of  the  colon  and  rec- 
tum is  reflex,  from  irritation  of  the  intestinal 
ganglia  by  the  accumulated  faeces.  Lastly,  the 
relaxation  of  the  sphincter  depends  on  the  inhibi- 
tion of  the  tonic  centre  in  the  lumbar  enlargement 
of  the  spinal  cord ;  such  inhibition  being  brought 
about  either  in  a  reflex  manner  from  the  rectum 
or  directly  from  the  cerebral  centres.  It  is  ob- 
vious that  the  relaxation  of  the  sphincter  is  the 
most  important  stage  in  the  act,  for  until  that 
takes  place  no  discharge  can  occur.    Up  to  a  cer- 


tain point  the  increased  peristalsis  and  pressure 
on  the  bowels  may  bo  resisted  by  a  voluntarily 
increased  contraction  of  the  sphincter,  but  at  a 
certain  stage  the  inhibiting  influence  is  exerted, 
and  relaxation  results.  Since  this  influence  ia 
beyond  the  control  of  the  will,  it  would  follow  that 
the  chief  causes  of  the  involuntary  discharge  of 
the  faaces  are  to  be  found  in  those  conditions 
which  interfere  with  the  normal  tonicity  of  the 
sphincter.  At  the  same  time,  any  circumstances 
which  may  increase  the  pressure  of  the  abdomi- 
nal muscles  or  the  activity  of  the  bowels  much 
beyond  what  ordinarily  occurs,  may  lead  to  an 
involuntary  discharge. 

-(Etiology. — The  causes  of  involuntary  dis 
charge  of  faeces  may  be  thus  tabulated: — 

1.  Violent  contraction  of  the  expiratory  muscles, 
such  as  may  be  induced  by  6trychnia-poisoning. 
It  is  of  rare  occurrence  in  tetanus. 

2.  Increased  peristaltic  action  of  the  intestines. 
This  is  chiefly  dependent  on  causes  of  irritation 
situate  in  the  bowels  themselves,  such  as  inflam- 
mation or  ulceration  of  the  walls  ;  irritating  con- 
tents ;  worms,  &c.  Extreme  fluidity  of  the  faeces 
is  frequently  sufficient  to  induce  their  partially 
involuntary  discharge,  and  is  noticeable  in  the 
diarrhoea  of  infants  and  children. 

3.  Abnormal  relaxation  of  the  sphincter  am. 
As  already  said,  the  previous  mentioned  causes 
are  powerless  to  produce  the  discharge  of  the 
faeces  until  the  sphincter  yields  ;  and  how  far  the 
sphincter  may  relax  as  a  result  of  their  efforts, 
or  independent  of  them,  is  not  easy  to  determine. 
The  nervous  influence  emanating  from  the  lumbar 
centre  which  normally  determines  the  tonic  state 
of  the  sphincter  may  be  inhibited — 

a.  Reflexly,  as  from  worms,  fissure  of  the  anus, 
or  calculus  vesicae.  It  is  quite  true  that  the 
immediate  result  of  irritating  the  sphincter  is  to 
determine  in  a  reflex  manner  an  increase  of  its 
contraction,  as  may  be  experienced  in  introducing 
instruments,  &c,  into  the  rectum ;  but  it  would 
also  seem  that  at  a  oertain  point  the  irritation 
may  lead  to  an  arrest  of  the  tonic  influence,  and 
so  allow  the  sphincter  to  yield,  and  this  is  parti- 
cularly the  case  with  affections  of  the  bladder. 

/3.  From  cerebral  disease.  That  certain  emo- 
tional conditions  may  lead  to  involuntary  defal- 
cation is  well  known,  and  that  a  similar  result 
follows  some  diseases  of  the  cerebral  centres  is 
not  uncommon.  The  paralysis  of  the  sphincter 
that  occurs  under  these  circumstances  is  brought 
about  by  inhibiting  the  normal  tonic  stimulus- 
emanating  from  the  lumbar  centres.  Involun- 
tary evacuations  frequently  occur  in  epileptic  fits  ; 
in  profound  comatose  states  induced  by  apoplexy, 
opium  and  other  forms  of  poisoning ;  and  in 
death  by  hanging  or  suffocation.  Its  occurrence 
can  scarcely  be  regarded  as  indicating  lesion  ot 
any  one  part  of  the  cerebral  centres,  but  rather  as 
a  result  of  what  at  present  are  termed  general 
brain-states.  It  constitutes  a  troublesome  com- 
plication in  6uch  chronic  forms  of  brain-disease 
as  general  softening,  paralysis  of  the  insane,  &c. 

y.  From  spinal  disease.  The  relaxation  of  the 
sphincter  may  of  course  be  produced  by  disease 
or  injury  of  the  lumbar  enlargement  of  the  spinal 
cord.  Inasmuch  as  it  is  from  the  cells  of  this 
region  that  the  normal  tonic  influence  is  under- 
stood to  emanate,  a  destruction  of  the  nervous 
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tissue  can  readily  be  understood  to  prevent  the 
origination  of  such  stimulus  to  contraction.  It 
is  noticeable  that  changes  in  the  substance  of  the 
cord  itself,  myelitis,  &c,  are  more  frequently 
accompanied  by  paralysis  of  the  sphincter  than 
is  spinal  meningitis. 

5.  From  local  disease.  The  control  over  the 
sphincter  may  be  lost  from  injury  to  the  muscle 
itself,  as  occurs  in  laceration  of  the  perinaeum,  in- 
volving the  lower  end  of  the  bowel. 

Treatment. — Beyond  removal,  when  possible, 
of  the  cause,  no  direct  treatment  of  incontinence 
of  faeces  is  of  avail.  As  a  distressing  complication 
of  certain  diseases  of  the  nerve-centres,  which  are 
too  frequently  incurable,  little  remains  to  be  done 
for  it  beyond  adopting  such  measures  as  will 
permit  of  the  escape  of  the  discharge  with  every 
regard  to  cleanliness.  W.  H.  Allchin. 

FJECES,  Retention  of. — ..Etiology. — In  the 
absence  of  mechanical  obstruction,  such  as  adhe- 
sions, bands  of  false  membrane,  uterine  pressure, 
stricture,  tumours,  morbid  growths,  or  haemor- 
rhoids, the  main  causes  of  faecal  accumulation 
are : — (a)  a  sub-paralysis  of  the  intestinal  mus- 
cular fibres  from  defective  innervation,  or  from 
over-distension  of  the  walls  of  some  portion  of 
the  large  bowel ;  (b)  loss  of  reflex  irritability  of 
the  rectum ;  and  (c)  dryness  of  the  mucous  sur- 
face of  the  colon.  Hence  it  is  frequently  met 
with  in  the  debilitated,  the  bedridden,  the  para- 
lysed, the  aged,  and  the  sedentary,  and  women 
are  more  prone  to  it  than  men.  Loss  of  reflex 
sensibility  in  the  rectum  is  frequently  the  sole 
cause.  The  faeces  delivered  into  the  rectum  by 
the  contractions  of  the  sigmoid  flexure  and  the 
descending  colon  no  longer  excite  the  act  of  de- 
faecation,  and  collecting  there  as  a  large  dessicated 
mass,  determine  a  gradual  and  painless  retention 
in  the  colon,  and  particularly  in  the  most  disten- 
sible parts — the  sigmoid  flexure  and  the  caecum. 
The  accumulation  once  set  up  tends  also  to  per- 
petuate itself  by  arresting  more  and  more  the 
peristaltic  movements,  and  leading  to  atrophy  of 
the  walk  of  the  bowels. 

Symptoms.  —  Faeces  often  accumulate  slowly 
and  without  the  knowledge  of  the  patient ; 
hence  in  cases  in  which  sensibility  has  been 
blunted  by  age,  disease,  or  great  debility,  the 
discovery  of  large  collections  in  the  rectum  or 
colon  may  surprise  even  the  practitioner,  who  is 
generally  led  to  a  local  examination  by  disturb- 
ances set  up  by  the  retention.  There  is  usually 
constipation  or  an  insufficient  discharge  of  solids ; 
a  regular  and  even  excessive  relief  of  the  bowels 
does  not,  however,  exclude  accumulation,  for 
even  fluid  faeces  may  pass  through  the  centre  of 
or  over  old  collections.  The  evacuations  are 
lumpy,  or  consist  of  detached  hard,  dry,  dark 
gcybala,  or  of  a  single  mass ;  when  the  accumu- 
lated matters  are  dislodged  by  aperients,  they 
often  emit  an  offensive  and  sour  odour.  Faecal 
collections  in  the  rectum  and  sigmoid  flexure  are 
apt  to  excite  tenesmus  and  frequent  voiding  of 
mucus  and  blood,  but  without  the  putrid  flesh- 
like odour  of  dysenteric  evacuations;  and  the 
finger  encounters  a  mass  of  hardened  faeces  in  the 
rectum. 

An  accumulation  in  the  caecum,  or  any  part 
of  the  colon,  may  be  detected  through  the  abdo- 
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minal  wall  as  a  tumour  more  or  less  movable 
and  uneven,  and  doughy  to  the  touch ;  and  in 
rare  cases  the  large  bowel  throughout  may  be 
so  greatly  distended  as  to  apparently  fill  the 
abdomen  with  a  solid  mass  which,  like  other 
faecal  collections,  yields  to  the  firm  pressure  of 
the  finger.  A  tympanitic  state  of  the  abdomen 
may,  however,  so  obscure  the  examination  as  to 
prevent  the  recognition  of  even  moderately  large 
accumulations. 

Flatulence,  colicky  pains,  inflammation,  (typhli- 
tis, colitis),  ulceration  and  perforation — the  caecum 
is  by  far  the  principal  seat  of  this  accident — and 
intestinal  obstruction,  are  not  uncommon  results 
of  retention  of  faeces,  concerning  which  the  reader 
is  referred  to  the  articles  on  Constipation; 
Cecum,  Diseases  of ;  Colon,  Diseases  of ;  Flatu- 
lence ;  and  Colic. 

Treatment. — A  hard  ball  of  faeces  or  of 
agglutinated  scybala  in  the  rectum  resisting  dis- 
lodgment  by  aperients,  or  enemata,  should  be 
broken  up  and  removed,  by  introducing  within 
the  sphincter  two  or  three  fingers,  a  scoop,  or  the 
handle  of  a  spoon.  This  may  be  facilitated  by 
introducing  the  fingers  within  the  vagina  in  the 
female.  Faecal  concretions  in  this  situation,  even 
though  not  impacted,  may  require  similar  me- 
chanical aid  ;  and  in  consequence  of  the  hardness 
and  size  of  these  bodies  the  extraction  is  fre- 
quently difficult.  When  purgatives  and  injec- 
tions fail — the  former  perhaps  aggravating  the 
vomiting  induced  by  the  obstruction  — a  long 
elastic  tube  should  be  passed  through  the  indu- 
rated mass  which  resists  its  progress,  and  warm 
olive  oil,  followed  by  milk  or  gruel,  should  be 
gradually  injected  by  the  stomach-pump  or 
Davidson's  syringe ;  sometimes,  however,  large 
injections  as  ordinarily  administered,  repeated 
twice  or  three  times  a  day,  render  this  proceed- 
ing unnecessary.  The  removal  of  collections  of 
hard  faeces  in  the  rectum  may  be  facilitated  by 
macerating  them  with  suppositories  of  cacao- 
butter,  or  of  glue  or  isinglass  softened  in  cold 
water,  While  a  brisk  aperient,  such  as  a  full 
dose  of  calomel,  or  castor  oil  with  croton  oil, 
may  afford  timely  aid,  the  general  medicinal 
treatment  of  the  accumulation  should  consist 
of  a  prolonged  course  of  gentle,  yet  efficient 
evacuants  combined  with  tonics.  The  gradual 
collection  of  faeces,  the  toneless  state  of  the 
walls  of  the  large  bowel,  the  scanty  secretion 
of  intestinal  mucus,  and  the  loss  of  reflex  sen- 
sibility in  the  rectum,  require  the  persever- 
ing use  of  these  remedies.  A  pill  containing 
aloes,  belladonna,  and  nux  vomica — to  which 
extract  of  colchicum  is  often  a  useful  addition 
— generally  affords  the  most  satisfactory  results. 
When  aperients  fail  to  dislodge  the  faecal  collec- 
tions, and  the  abdomen  becomes  painfully  dis- 
tended, a  combination  of  opium,  belladonna,  and 
aloes,  given  at  regular  intervals — the  dose  of 
aloes,  at  first  small,  being  increased  as  the  pain 
diminishes — may  enable  the  bowel  to  overcome 
the  difficulty;  but  when  there  is  severe  pain, 
and  above  all  obstinate,  and  especially  sterco- 
raceous  vomiting,  opium  and  belladonna  should 
be  given  alone  or  with  nux  vomica  until  the 
subsidence  of  these  symptoms,  when  aloes  may 
be  prescribed  along  with  these  agents  with  the  best 
effect.  Obstruction  from  paralysis  of  a  portion  of 
K  K 
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the  bowels  in  which  faeces  have  accumulated  may 
be  met  by  strychnia, '  restoring  capacity  of  action,' 
followed  by  a  mild  aperient  which  promotes 
peristalsis,  or  by  the  interrupted  galvanic  current. 
Distressing  tympanites,  which,  thwarting  the 
peristaltic  movements,  intensifies  the  obstruc- 
tion, has  been  overcome  by  puncture  of  the 
caecum  with  a  fine  trochar  or  aspirator  after 
failure  of  other  moans;  but  this  proceeding  is  not 
unattended  with  danger  of  fatal  peritonitis  from 
faecal  extravasation,  or  from  perforative  ulcera- 
tion set  up  by  the  punctures,  and  cannot  be 
safely  recommended.  George  Oliver. 

FAINTING— A  popular  synonym  for  syn- 
cope.   See  Syncope. 

FAINTNESS. — Faintness  signifies  a  feeling 
of  great  weakness  or  exhaustion,  as  if  the  sub- 
ject of  it  were  about  to  become  exhausted,  or  to 
sink  or  faint. 

FALLING  SICKNESS.  —  A  popular 
synonym  for  epilepsy.    See  Epilepsy. 

FALLOPIAN  TUBES,  Diseases  of.— 
The  oviducts  are  liable  to  the  following  morbid 
conditions: — 1.  Malformations;  2.  Displace- 
ments ;  3.  Contractions ;  4.  Dilatations ;  6.  In- 
flammation ;  6.  New  Growths ;  and,  7.  Tubal 
Pregnancy. 

1.  Malformations. — The  Fallopian  tubes  may 
be  congenitally  wanting,  either  on  one  or  on  both 
sides ;  or  they  may  be  impervious ;  and,  instead 
of  a  single  opening  into  the  abdominal  cavity, 
there  may  be  two  or  more. 

2.  Displacements.  —  The  tubes  may  be 
stretched  or  widely  displaced  from  their  normal 
position  by  growths  or  effusions  in  their  neigh- 
bourhood, such  as  ovarian,  parovarian,  &c. 

3.  Contractions. — These  canals  may  be  im- 
pervious, from  inflammation  of  the  lining  mem- 
brane, or  from  peritonitis,  pressure,  or  torsion. 

4.  Dilatations. — The  Fallopian  tubes  may  be 
distended,  even  to  a  great  degree,  by  (a)  mucous 
or  serous  fluid  (hydrosalpinx)  ;  (b)  pus  (pyo-sal- 
pinx) ;  or  (c)  blood  (hcemo-salpinx).  In  hydro- 
salpinx the  tubes,  if  much  distended,  become  sac- 
culated, giving  rise  to  a  string  of  cystic  tumours. 
The  fluid  collects  chiefly  at  the  abdominal  end  of 
the  tube,  but  occasionally  it  may  escape,  and  in 
large  quantity,  through  the  uterus.^  Should  the 
tube  burst  and  discharge  its  contents  into  the  peri- 
toneal cavity  serious  results  may  ensue,  especially 
if  the  fluid  be  pus.  When  haemo-salpinx  is  the 
result  of  menstrual  retention  from  atresia  uteri, 
bursting  of  the  tubes  internally  is  apt  to  follow 
operations  for  the  relief  of  the  obstruction. 

5.  Inflammation. — Inflammation  of  the  Fal- 
lopian tubes  (salpingitis)  is  apt  to  be  caused  by 
gonorrhceal  infection,  or  it  may  occur  during  the 
puerperal  state.  Stenosis  or  pyo-salpinx  may 
be  the  result. 

6.  New  Growths. — The  Fallopian  tubes  may 
be  the  seat  of  the  following  new  growths— fibroid 
tumours,  mucous  polypi,  cysts,  cancer  _  and 
tubercle.  Lipomata,  involving  the  integrity  of 
the  tubes,  may  also  arise  in  the  adjacent  tissues. 
Fibroids  resemble  those  of  the  uterus,  and  may 
attain  a  considerable  size.  Small  polypi  growing 
into  the  canal  may  partially  obstruct  the  duct. 
The  cysts  are  usually  the  so-called  hydatids  of 


Morqagni,  an  embryological  relic  ;  but  other 
small  simple  cysts  may  be  met  with  at  the  orifice 
of  the  tube,  around  the  morsus  diaboli.  Pri- 
mary cancer  of  the  tubes  rarely,  if  ever,  occurs. 
Tubercle,  however,  may  be  primary,  and  may 
occur  before  puberty.  It  usually  begins  at  the 
abdominal  end,  and  may  lead  to  blocking  of  the 
tube. 

7.  Tubal  Pregnancy. — An  important  affec- 
tion of  the  Fallopian  tubes  is  that  arising  from 
the  variety  of  extra-uterine  pregnancy  called 
tubal,  where  the  product  of  conception  grows 
within  the  tube  in  some  part  of  its  course.  This 
abnormity  is  apt  to  be  attended  with  very  serious 
results,  bursting  of  the  tube  frequently  occurring 
about  the  third  month  of  gestation  ;  and  serious, 
sometimes  fatal,  internal  haemorrhage  may  hence 
ensue.  Tubal  gestation  usually  occurs  on  one 
side  only,  while  other  affections  of  the  tubes  are 
often  symmetrical,  a  point  of  diagnostic  impor- 
tance.   See  Pregnancy,  Disorders  of. 

Regurgitation  of  blood,  of  septic  matters, 
and  of  fluids  injected  into  the  uterus,  sometimes 
takes  place  along  the  Fallopian  tubes,  and  this 
accident  is  always  attended  by  grave  conse- 
quences. 

Mechanical  Obstruction  of  the  Fallopian 
tubes  is  not  an  infrequent  cause  of  sterility. 

Treatment. — The  diagnosis  of  affections  of 
the  Fallopian  tubes  being  difficult,  their  treatment 
is  likewise  obscure  ;  and  must  be  in  a  measure 
guided  by  general  principles  in  each  case.  In 
pyo-salpinx  severe  peritonitis  and  death  may  re- 
sult from  rupture  of  the  sac,  as  may  speedy  dis- 
solution from  internal  haemorrhage  in  tubal  ges- 
tation. In  the  former  case,  and  in  hydro-salpinx, 
puncture  with  the  aspirator  might  be  permissible 
were  a  clear  and  unequivocal  diagnosis  made. 
In  the  latter  case  proximal  ligature  of  the  impli- 
cated tube  might  save  life,  but  the  diagnosis  is 
surrounded  by  so  many  difficulties  that  such  an 
operation  can  only  rarely  be  justifl  ed. 

Alfred  "Wiltshire. 

FALSE  MEMBRANE. — An  inflammatory 
exudation  of  a  fibrinous  character,  which  is  de- 
posited in  layers,  chiefly  on  mucous  surfaces, 
and  occasionally  on  abrasions  of  the  skin.  It  is 
well  exemplified  by  the  deposit  in  diphtheria  and 
plastic  bronchitis. 

FAMILY  DISEASES. — Diseases  which 
are  found  to  run  in  families,  or  diseases  to  which 
members  of  the  same  family  seem  peculiarly 
liable.    See  Disease,  Causes  of. 

FARADISATION,  Uses  of.  See  Elec- 
tricity. 

FARCY. — A  synonym  for  glanders.  See 
Glanders. 

FASCUE  (fascia,  a  band). — The  fasciae  are 
subjects  of  medical  and  surgical  interest,  with  re- 
spect both  to  their  anatomical  relations,  to  the 
diseases  to  which  they  are  liable,  and  to  points  of 
diagnosis  in  connection  with  them. 

I.  Anatomical  Relations  of  Fasciae. — The 
situation  and  connections  of  the  fasciae,  according 
as  they  are  fasciae  of  investment  or  fasciae  of 
attachment,  are  of  the  greatest  practical  impor- 


tance  in  the  following  classes  of  diseases : — 1. 
Suppuration;  2.  Extravasations,  and  Cellular 
Emphysema ;  3.  Hernias ;  4.  Dislocations ;  5. 
Diseases  of  Encapsuled  Organs;  and,  6.  New 
Growths. 

1.  Suppuration.  —  The  physical  influences 
exerted  by  fasciae  upon  pus  are  chiefly  two. 
Pirst,  fasciae  may  limit  the  size  of  an  abscess, 
determine  its  tension  and  the  many  results  of  the 
■same,  and  thus  affect  both  the  local  phenomena 
and  the  general  symptoms.  Secondly,  when  the 
pus  is  not  confined,  the  fasciae  serve  to  deter- 
mine the  course  that  it  will  take  and  the  situa- 
tion in  which  it  will  discharge.  Every  abscess 
may  be  said  to  be  influenced  in  this  way  by 
the  relations  of  fasciae,  but  certain  fasciae  have 
to  be  specially  noted  as  causing  pus  to  burrow, 
and  hence  they  should  be  enumerated  here : — 

a.  Fascia  of  the  Head  and  Neck. — The  fasciae 
of  the  scalp ;  the  temporal  fascia  ;  the  cervical 
fascia ;  and  the  post-pharyngeal  fascia,  which 
conducts  pus  from  the  cervical  vertebrae  to  the 
parotid  region  and  tonsil,  and  to  the  region  of 
the  carotid  vessels. 

b.  FascicB  of  the  Upper  Extremity. — The  axil- 
lary fascia ;  and  the  deep  fascia  of  the  upper 
extremity  generally,  including  the  palmar  fascia 
and  the  sheaths  of  the  tendons. 

c.  Fascia  of  the  Thorax. — The  fasciae  of  the  in- 
tercostal spaces  and  of  the  mammary  region ;  the 
fasciae  reaching  from  the  neck  to  the  upper  part 
of  the  pericardium  and  the  aorta,  and  to  the 
posterior  mediastinum,  respectively;  the  fasciae  of 
the  anterior  mediastinum ;  and  the  fasciae  con- 
nected with  the  diaphragm — all  of  which  deter- 
mine the  course  of  intrathoracic  abscesses. 

d.  Fascia  of  the  Abdomen  and  Pelvis. — The 
transversalis  fascia  ;  the  fasciae  connected  with 
the  transversalis  muscle,  especially  posteriorly, 
which  influence  the  course  of  lumbar  abscess ;  the 
sheaths  of  the  psoas  and  the  iliacus ;  the  pelvic, 
rectc-vesicaL  obturator  and  anal  fasciae ;  the 
fascial  investment  of  the  prostate  ;  the  superfi- 
cial and  deep  layers  of  the  superficial  fascia  of 
the  perinaeum ;  the  superficial  and  deep  layers 
of  the  triangular  ligament ;  and  the  fascial  in- 
vestments of  the  rectum,  bladder,  uterus,  and 
vagina,  which  determine  the  course  of  purulent 
collections  in  the  pelvis. 

e.  Fascia  of  the  Lower  Extremity. — The  fascia 
lata  and  its  processes ;  the  tensor  fasciae  femoris  ; 
the  popliteal  fascia  ;  the  deep  fascia  of  the  leg  ; 
and  the  plantar  fascia  and  its  compartments. 

2.  Extravasations  and  Cellular  Emphysema. 
— When  blood  or  urine  escapes  from  its  natural 
reservoirs,  or  when  air  or  gas  has  found  its  way 
amongst  the  tissues,  the  direction  that  the  ex- 
travasated  substance  takes  is  markedly  influenced 
by  the  fasciae  with  which  it  comes  in  contact. 
The  principal  fasciae  of  importance  in  this  re- 
spect are  as  follows  : — 

a.  Fasciee  of  the  Head  and  Neck. — The  fasciae 
of  the  scalp,  and  the  cervical  fascia. 

b.  Fascia  of  the  Thorax. — The  fasciae  of  the 
intercostal  spaces ;  and  the  mediastinal  fasciae, 
through  connections  with  the  cervical. 

c.  Fascia  of  the  Upper  Extremity.  — The  deep 
fascia  in  general. 

d.  Fascia  of  the  Abdomen  and  Pelvis. — Scarpa's 
fascia,  or  deep  layer  of  the  superficial  fascia ; 
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both  layers  of  the  superficial  and  of  the  deep 
perineal  fascia ;  and  the  fasciae  of  the  prostate 
and  bladder — all  being  of  the  greatest  import- 
ance in  cases  of  extravasation  of  urine  or  faeces. 

e.  Fascia  of  the  Lower  Extremity. — The  fascia 
lata  in  general ;  the  popliteal  fascia;  the  deep 
fascia  of  the  leg  ;  and  the  plantar  fascia. 

3.  Hernle. — The  occurrence  of  herniae,  and  the 
direction  that  they  take,  are  in  a  great  measure 
determined  by  the  condition  of  the  fasciae  in 
contact  with  the  viscera.  Most  important  in  this 
relation  may  be  mentioned — the  fascia  transver- 
salis, the  iliac  fascia,  the  sheath  of  the  femoral 
vessels,  the  obturator  fascia,  the  cribriform  fascia, 
and  the  fascia  lata. 

4.  Dislocations.  —  Certain  fasciae  serve  as 
supports  for  the  heads  of  bones,  and  for  the  vis- 
cera ;  and  these  will  have  an  important  influence 
either  in  promoting  or  in  preventing  dislocation, 
displacement,  or  other  injury  of  these  parts,  as 
the  case  may  be.  The  shoulder  is  supported  by 
the  costo-coracoid  fascia,  and  this  relation  con- 
siderably affects  the  signs  of  dislocation  at  that 
joint.  In  fractures  of  the  patella,  the  fasciae  of  the 
knee-joint  promote  separation  of  the  fragments. 
The  fascia  of  the  neck  helps  to  support  the 
pericardium,  and  must  limit  the  displacements 
of  the  heart.  The  bicipital  fascia  of  the  fore- 
arm protects  the  brachial  artery  beneath  it  in 
venesection,  at  the  bend  of  the  elbow.  On 
the  other  hand,  the  attachment  of  the  cervical 
fascia  to  the  jugular  veins  facilitates  the  entrance 
of  air  inte  the  circulation  through  a  wound  at 
this  point.  And,  lastly,  the  pelvic  viscera  are 
supported  by  the  transversalis,  pelvic,  iliac, 
and  recto-vesical  fasciae ;  whilst  the  cord  and 
testis  have  their  special  fasciae  to  keep  them  in 
position. 

5.  Diseases  of  Encapsuled  Organs. — A  con- 
siderable number  of  organs,  many  important 
vessels,  and  a  great  variety  of  muscles  are  con- 
tained in  distinct  fascial  capsules,  sheaths,  or 
envelopes,  which  will  affect  the  course  of  the 
diseases  of  these  structures  in  many  ways — de- 
fining their  limits,  or  determining  the  direction 
in  which  they  spread,  and  thus  influencing  both 
their  local  and  general  phenomena.  This  has 
been  already  alluded  to  under  the  first  head ;  but 
it  is  necessary  to  enumerate  here  the  principal 
fasciae  that  act  in  this  way,  namely  : — a.  Arterial 
sheaths : — of  the  carotid,  subclavian,  thoracic- 
aortic,  and  femoral.  b.  Muscular  sheaths:-^ 
of  the  masseter,  buccinator,  psoas,  iliacus,  quad- 
ratus  lumborum,  erector  spinae,  pectineus,  rectus 
abdominis,  levator  ani,  tensor  vaginae  femoris, 
and  the  palmar  and  plantar  muscles,  c.  Visceral 
capsules : — of  the  thyroid  gland,  parotid  and  sub- 
maxillary glands,  tongue,  prostate,  penis,  vagina, 
bladder,  rectum,  and  mamma. 

6.  New  Growths. — The  direction,  rapidity, 
and  extent  of  spread  of  new  growths  are  con- 
siderably modified  in  certain  situations  by  the 
relations  of  the  fasciae  above  described. 

II.  Pathological  Relations  of  Fasciae. — 
The  principal  diseases  of  fasciae  are: — 1.  In- 
flammation and  its  results ;  2.  Ossification ;  3. 
Calcification;  4.  Rheumatism^;  6.  Gout;  6. 
Syphilis ;  7.  Contraction  ;  and  8.  Extension. — 
None  of  these  conditions  can  be  Baid  to  be  com- 
mon, or  of  serious  importance. 

K  X  2 
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1.  Infi.ammation. — Inflammation  involving  a 
fascia  is  usually  secondary,  having  spread  to  it 
from  the  neighbouring  structures,  and  especially 
from  tho  muscle  or  organ  of  which  the  fascia 
may  form  the  sheath.  Even  under  these  circum- 
stances, a  fascia  rather  resists  than  participates 
in  the  inflammatory  process,  as  has  been  de- 
scribed above ;  and  when  it  is  involved  it  tends  to 
ulcerate  on  account  of  its  feoble  vitality,  and  to 
be  discharged  in  the  form  of  sloughs.  The  heal- 
ing process  is  extremely  slow  in  fasciae,  and  after 
serious  lesion  their  function  is  never  completely 
restored. 

2.  Ossification. — Occasionally  in  aged  per- 
sons portions  of  fasciae  are  found  transformed 
into  bony  tissue. 

3.  Calcification. — Calcification  is  very  rare 
in  fasciae. 

4.  Rheumatism. — The  condition  known  as 
muscular  rheumatism,  or  according  to  its  situa- 
tion as  lumbago,  torticollis,  &c,  is  believed  by 
some  authorities  to  involve  the  fibrous  coverings 
or  fasciae  of  the  affected  parts.  In  the  same  way, 
many  of  the  aches  of  some  forms  of  'chronic 
rheumatism'  may  possibly  have  their  seat  in 
fasciae ;  and  certain  cases  of  neuralgia  are  pro- 
bably to  be  referred  to  rheumatic  inflammation 
of  the  nerve-sheath. 

5.  Gout. — Amongst  the  pains  of  the  gouty 
subject  are  some  which  are  no  doubt  due  to 
affections  of  fasciae,  such  as  pains  in  the  heel  and 
instep,  and  neuralgia  of  the  sciatic,  the  anterior 
crural,  and  the  brachial  nerves. 

6.  Syphilis. — Syphilis  may  attack  the  fasciae 
in  the  form  of  nodes,  which  in  places  of  low  vas- 
cularity are  apt  to  ulcerate,  as,  for  example,  at 
the  inner  aspect  of  the  knee. 

7.  Contraction.  —  Contraction  is  the  most 
obvious  of  the  morbid  conditions  of  fasciae,  giving 
rise  as  it  does  to  well-marked  deformities.  The 
fasciae  of  the  hand  and  foot  are  most  liable  to 
this  change,  with  the  result  of  unnatural  flexion 
of  the  fingers  and  toes.  Such  contraction  of  the 
palmar  and  plantar  fasciae  may  be  due  to  wounds, 
burns,  or  inflammation  from  any  cause,  or  to 
gout  or  rheumatism  ;  it  is  sometimes  congenital ; 
and  it  sometimes  occurs  without  evident  cause. 

8.  Extension. — A  fascia  or  sheath,  though 
extremely  inelastic,  is  liable  to  be  stretched  by 
swelling  of  the  parts  which  it  envelopes ;  and,  if 
the  cause  do  not  speedily  disappear,  may  remain 
more  or  less  permanently  extended.  The  best 
Instance  of  this  condition  is  pendulous  abdomen 
after  pregnancy  or  other  form  of  abdominal  en- 
largement. J.  Mitchell  Bruch. 

FASCIOLA  (fasciola,  a  thin  band). — A  genus 
of  trematode  parasites  of  which  the  common  liver- 
fluke  forms  a  good  type.  This  entozoon  {F.  he- 
patica)  is  characterised  by  the  possession  of  a 
branched  intestinal  canal,  thus  differing  from  the 
flukes  belonging  to  the  genus  Distoma,  in  which 
the  canal  is  simple  and  bifurcated.  The  liver- 
fluke  is  of  rare  occurrence  in  man,  though  ex- 
tremely abundant  in,  and  destructive  to,  rumina- 
ting animals.  See  Distoma.      T.  S.  Cobbold. 

FASTING. — The  manifestation  of  vit.il 
activity  implies  consumption  of  material;  and 
unless  the  supply  of  material  in  the  form  of 


food  is  equivalent  to  the  loss  occurring,  a  pro 
gressive  wasting  of  the  body  and  failure  of 
power  must  ensue.  Hence  these  phenomena 
constitute  the  necessary  accompaniments  of 
fasting ;  and  with  its  prolongation  the  question 
resolves  itself  into  one  of  time — when  the  exhaus- 
tion of  material  shall  have  proceeded  to  such  an. 
extent  as  to  render  the  continuance  of  life  in- 
possible. 

Pathology. — To  Chossat  we  are  indebted  for 
showing  that  the  immediate  cause  of  death  from 
fasting  is  a  reduction  of  the  bodily  temperature. 
At  first  there  is  a  gradual,  but  not  very  ex- 
tensive fall.  Afterwards  a  more  rapid  decline 
occurs,  until  the  reduction  amounts  to  about  29° 
or  30°  (Fahr.)  below  the  normal  point,  when 
death  ensues.  Chossat  noticed  that  if,  whilst  in- 
the  state  of  torpor  preceding  death,  the  tempera- 
ture of  the  animal  experimented  on  was  raised  by 
exposure  to  artificial  warmth,  a  restoration  of 
consciousness  and  muscular  power  was  induced; 
and  some  of  his  subjects  of  experiment  which 
were  thus  rescued  from  impending  death  after- 
wards thoroughly  revived  on  being  supplied  with 
food. 

Symptoms. — The  most  prominent  symptoms 
arising  from  fasting  are  those  due  to  the  special 
sensations  produced  by  the  absence  of  food  and 
fluid,  and  those  attributable  to  a  decline  of  the 
physical  and  mental  power.  In  the  first  place 
there  is  great  uneasiness  in  the  epigastrium. 
This  is  followed  by  a  sense  of  sinking  in  the  6ame 
region,  accompanied  by  insatiable  thirst;  and 
if  fluid  be  persistently  withheld  as  well  as  food, 
the  thirst  becomes  the  chief  source  of  distress. 
The  countenance  assumes  a  pale  and  cadaverous 
appearance,  and  a  look  of  wildness  is  presented 
about  the  eyes.  Emaciation  becomes  more  and 
more  marked,  and  with  it  there  is  a  decline  of 
the  bodily  strength.  There  is  also  failure  of  the 
mental  power.  Stupidity  may  advance  to  im- 
becility ;  and  w  state  of  maniacal  delirium  fre- 
quently supervenes.  Life  terminates  either 
calmly  by  gradually  increasing  torpidity,  or,  it 
may  be,  suddenly  in  a  convulsive  paroxysm. 

Duration  of  Life. — The  usual  duration  of 
life  under  complete  absence  of  food  and  drink 
may  be  said  to  be  from  eight  to  ten  days.  The 
special  circumstances,  however,  existing  may 
exert  a  modifying  influence,  and  from  the  nature 
of  these  the  period  may  be  either  diminished  or 
increased.  A  stout  person,  as  may  be  readily 
understood,  has  a  chance  of  living  longer  than  a 
thin  one,  on  account  of  the  store  of  combustible 
material  which  may  be  drawn  upon  being  larger. 
Exposure  to  cold  in  conjunction  with  starvation 
very  much  hastens  death.  The  presence  of 
moisture  in  the  atmosphere  favours  the  pro- 
longation of  life,  by  diminishing  the  exhalation 
of  fluid  from  the  body.  It  may  be  assumed  to 
be  owing  to  the  existence  of  warmth  and  mois- 
ture that  persona  buried  in  mines,  or  otherwise 
similarly  placed,  have  been  known  to  live  con- 
siderably beyond  the  ordinary  period. 

The  Welsh  fasting  girl,  about  whom  so  much 
excitement  was  created  in  1869,  lived  exactly 
eight  days  from  the  time  she  was  placed  under 
systematic  inspection  to  solve  tho  problem  of 
whether  she  could  exist,  as  had  been  alleged  by 
her  parents,  for  anindefinite  period  without  food: 
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It  appears  that  during  the  first  part  of  the  time 
she  was  cheerful  and  exhibited  nothing  extra- 
ordinary. Later  on  it  was  found  that  she  could 
not  be  kept  warm,  and  ultimately  she  sank  into 
a  state  of  torpor,  from  which  she  could  not  be 
roused  and  which  speedily  terminated  in  death. 

In  the  Troedyrhiw  colliery  near  Pontypridd 
an  inundation  occurred  in  1877,  which  led  to  the 
imprisonment  of  four  men  and  a  boy  in  one  of 
the  headings  of  the  mine.  The  accident  hap- 
pered  on  Wednesday  evening,  the  11th  of  April. 
Efforts  were  at  once  made,  by  means  of  a  cutting, 

.  to  reach  the  chamber  in  which  the  imprisoned 
persons  were  confined,  and  to  release  them.  This 
was  not  accomplished  till  the  afternoon  of  Thurs- 
day, the  19th,  when  all  were  rescued  alive  and 
did  well.  They  had  been  imprisoned  in  an  at- 
mosphere of  compressed  air  nearly  eight  days, 
without  food  but  within  reach  of  water.  The 
more  recent  case  of  Dr.  Tanner  throws  no  new 
light  upon  the  subject. 

Treatment. — Caution  is  required  in  the  ad- 
ministration of  food  after  prolonged  fasting. 
Sudden  transitions  of  all  kinds  are  trying  to  the 
body ;  and,  instead  of  allowing  the  rescued  sufferer 
to  gratify  his  desire  to  eat  and  drink  according 
to  his  inclination  after  several  days'  abstinence, 
the  supply  of  both  food  and  drink  should  at 
first  be  limited,  and  afterwards  gradually  in- 
creased. There  is  reason  to  believe  that  the 
non-observance  of  this  rule  has  upon  some 
occasions  been  followed  by  disastrous  conse- 
quences which  a  different   plan  might  have 

averted.  F.  W.  Pavy. 

FAT. — Fat  becomes  a  disease  under  the  fol- 
lowing circumstances : — 

1.  As  Obesity. — Fat  may  be  found  generally 
diffused  in  excessive  quantity  beneath  the  skin, 
beneath  serous  membranes,  and  in  and  upon  the 
various  tissues  and  organs  of  the  body.  This 
■condition  constitutes  what  is  known  as  Obesity. 
The  subject  will  be  found  fully  discussed  under 
that  head. 

As  a  Partial  Growth,  of  fat,  which  some- 
times occurs  in  paralysed  musclep,  and  consti- 
tutes a  characteristic  feature  of  what  is  called 
pseudo-muscular  hypertrophy.  See  Pseudo-Hy- 
pertrophic  Paralysis. 

2.  As  Fatty  Interstitial  Growths. — Fat  as 
fat-tissue  becomes  more  especially  a  disease 
when  it  is  deposited  upon  and  in  the  textures  of 
organs,  interfering  with  their  structure  and  func- 
tions. It  does  this  by  pressing  upon  the  elements 
of  the  organ  invaded ;  and  its  effects  are  more 
particularly  seen  when  it  invades  the  muscular 
tissue  of  such  an  organ  as  the  heart,  the  fibres  of 
which,  becoming  more  or  less  atrophied  and  dis- 
torted in  their  course  and  direction,  are  rendered 
inadequate  for  the  performance  of  their  functions. 
See  Hjbart,  Fatty  Diseases  of. 

3.  As  Fatty  Tumours. — Fat  may  also  occur 
in  isolated  or  circumscribed  masses,  constituting 
what  are  known  as  Fatty  Tumours  or  Lipomata. 
See  Tumours. 

4.  As  Fatty  Infiltration. — Fat  in  the  form 
of  oily  particles  is  found  to  be  present  in  excess 
■in  the  cells  of  various  secreting  organs,  constitu- 
ting fatty  infiltration.  Thus  it  appears  in  the 
epithelium  of  the  intestinal  mucous  membrane 
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during  digestion  ;  in  the  cells  of  the  liver  and 
biliary  passages  ;  and  in  the  kidneys  of  certain 
animals — for  instance,  the  cat.  When  this  con- 
dition becomes  permanent  it  must  be  considered 
as  a  disease.  Glandular  organs  thus  affected,  as 
in  the  case  of  the  liver,  assume  a  buff  or  yellow 
colour,  and  become  softer  and  more  friable  tban 
normal;  while  microscopically  their  cells  are 
found  to  contain  one  or  more  large  well-defined 
oil-globules,  which  tend  to  coalesce  and  occupy 
the  cell.  The  quantity  of  oily  matter  in  the  cells 
may,  however,  vary  from  time  to  time,  and  the 
infiltration  may  be  either  of  a  transient  or  of  a 
permanent  character.  In  the  one  case,  the  func- 
tion of  the  organ  may  not  be  materially  interfered 
with ;  in  the  other  case,  the  activity  of  the  celk 
may  be  so  far  affected  as  greatly  to  impair  the 
secreting  functions  of  the  organ. 

The  causes  of  fatty  infiltration  are  of  two 
kinds — general  and  local.  First,  the  general 
causes  are  (1)  a  superabundance  of  fatty  matters 
in  the  blood,  as  occurs  in  persons  who  indulge 
in  rich  food  and  in  beverages  containing  alcohol ; 
(2)  imperfect  oxidation,  as  in  chronic  tuberculosis 
of  the  lungs;  and  (3),  according  to  some  observers, 
the  metastasis  of  fatty  deposits  from  one  part 
of  the  body  to  another. 

Secondly,  with  respect  to  the  local  causes  of 
fatty  infiltration,  one  is  a  peculiar  affinity  or 
selective  power  of  the  cells  of  certain  tissues,  by 
virtue  of  which  they  incorporate  with  their  sub- 
stance oily  or  fatty  matter.  This  facility  has 
been  explained  in  the  case  of  the  cells  of  the  liver 
and  of  the  passages  traversed  by  bile,  by  the  pre- 
sence of  that  fluid,  which,  as  Virchow  and  others 
describe,  is  a  powerfully  determining  cause  of 
the  infiltration  of  fat  into  protoplasm.  Another 
local  cause  of  the  accumulation  of  oil  in  cells  is 
their  inactivity  or  imperfect  power  of  eliminat- 
ing it,  as  is  found  to  occur  in  the  cartilages  of  the 
aged,  and  in  inactive  muscles. 

It  must  be  said  here,  with  respect  to  the  ap- 
pearance of  fat  in  the  last-named  situations 
that  though,  in  some  cases,  it  is  derived  unques 
tionably  from  the  fat  contained  in  the  blood  or 
chyle,  it  may  in  other  instances  be  derived  from 
the  disintegration  of  the  protein  elements  of  the 
tissues.  This  subject,  however,  will  be  found 
discussed  in  the  article  upon  Fatty  Degenera- 
tion. E.  Qua  in,  M.D. 

FATIGUE  {fatigo,  I  weary). 

General  Remarks. — Fatigue  is  a  regular  and 
constantly  returning  symptom  experienced  by  all 
persons.  Periods  of  functional  activity  Invariably 
alternate  with  periods  of  repose  during  which  the 
waste  caused  by  the  exercise  of  function  is  re- 
paired. We  are  indebted  to  Sir  James  Paget  for 
having  pointed  out  that  'rhythmic  nutrition  is  a 
law  of  nature,'  and  although  the  truth  of  this 
dogma  is  recognised  on  all  hands,  and  may  be 
said  to  be  axiomatic,  it  has  hardly  received  that 
careful  consideration  at  the  hands  of  practical 
physicians  which  it  deserves.  Our  whole  life  is 
composed  of  a  series  of  vibrations — periods  of 
tension  alternating  with  periods  of  relaxation ; 
and  although  the  rapidity  of  these  vibrations 
varies  immensely,  they  are  recognisable  in  all 
our  acts,  whether  voluntary  or  otherwise.  The 
vibrations  of  the  heart  are  about  seventy  in  a 
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minute,  those  of  the  respiratory  organs  about 
sixteen.  The  whole  body  requires  a  certain 
period  of  absolute  and  continuous  repose  in 
each  twenty -four  hours  (amounting  to  nearly 
one-third  of  the  period),  so  that  wo  may  say  its 
rate  of  vibration  is  once  in  the  twenty-four  hours. 
In  like  manner  the  period  of  relaxation  of  the 
heart  is  about  one-third  of  the  total  period  of  a 
revolution,  and  this  proportional  correspondence 
between  a  local  and  a  general  condition  is  not  a 
little  interesting  and  suggestive.  Again  it  is 
universally  ordained  amongst  civilised  nations 
that  once  in  every  seven  days  there  shall  be  a 
remission  of  labour  and  a  change  of  occupation  ; 
and  we  recognise  the  fact  that  it  is  highly  ad- 
visable for  those  who  are  occupied  in  one  pursuit 
to  break  away  from  it  at  least  once  a  year  and 
indulge  in  that  variety  of  work  which  we  call 
amusement. 

Fatigue  occurs  directly  we  attempt  to  alter  the 
rhythm  of  our  vital  vibrations  by  prolonging 
the  periods  of  tension  at  the  expense  of  the  period 
of  relaxation,  or  by  demanding  for  any  length  of 
time  a  quickening  of  the  normal  rate  of  vibra- 
tion. We  recognise  the  fact  that  athletes  who 
over-train  run  risks  of  cardiac  troubles  and  loss 
of  wind ;  that  the  man  who  from  any  cause  is 
unable  to  sleep  runs  a  serious  risk  of  permanent 
impairment  of  health  ;  and  when  we  find  patients 
pursuing  their  avocations  too  zealously  we  know 
that,  if  such  offence  against  the  laws  of  nature  be 
persisted  in,  general  paralysis,  or  other  forms  of 
'  break -down,'  are  likely  to  be  the  result. 

Fatigue  may  be  general  or  local,  and  both 
forms  may  be  either  acute  or  chronic.  That 
fatigue  in  all  its  forms  is  due  to  impaired 
nutrition  there  can  be  little  doubt,  and  we  shall 
find  that  the  symptoms  of  chronic  fatigue  are 
often  the  prelude  of  definite  and  recognisable 
degenerative  changes. 

Description. — General  Fatigue. — General 
fatigue  is  recognised  with  ease  both  in  its  acute 
and  chronic  forms.  There  is  a  disability  to  per- 
form either  mental  or  physical  work,  and  this  dis- 
ability is  noticed  first  in  work  requiring  attention 
or  sustained  effort,  and  last  in  those  acts  which 
have  become  automatic  or  secondarily  automatic. 
The  symptoms  of  general  fatigue  are  usually  re- 
ferable to  the  nervous  centres. 

Local  Fatigue. — Local  fatigue  is  either  acute 
or  chronic,  and  the  symptoms  of  it  are  referable 
usually  to  the  muscles ;  but  we  must  always  bear 
in  mind  that  muscle  and  motor-nerve  are  prac- 
tically one  and  indivisible,  and  that  recent 
experiments  have  given  great  probability  to  the 
idea  that  every  muscle  is  connected  with  a  cer- 
tain definite  spot  in  the  brain.  When,  there- 
fore, we  speak  of  a  sense  of  fatigue,  we  must 
necessarily  be  in  doubt,  notwithstanding  the 
fact  that  the  symptoms  are  apparently  located 
in  the  muscles.wh  ether  the  brain,  nerve,  or  muscle, 
one  or  all  of  them,  be  really  at  fault. 

Acute  local  fatigue. — The  symptoms  of  acute 
local  fatigue  are,  first,  loss  of  power  to  a 
greater  or  less  extent.  By  too  frequent  or  too 
prolonged  stimulation  the  irritability  of  the 
muscular  tissue  becomes  exhausted,  and  it  either 
refuses  to  respond,  or  responds  but  feebly  to  the 
Btimulusof  the  will;  whilst  our  power  of  adjusting 
the  force  of  contraction  to  the  act  to  be  accom- 


plished is  lessened,  and  accuracy  of  movement, 
and  delicacy  of  co-ordination  are  destroyed.  The- 
second  symptom  of  acute  fatigue  is  tremor,  as 
everyone  must  have  experienced  who  has  been 
called  upon  for  any  unusual  exertion.  The  third 
symptom  is  cramp-like  contraction  ;  and  the 
fourth  is  pain,  the  pain  being  the  pain  of  fatigue 
and  absolutely  distinct  from  other  varieties  of 
pain.  Fatigue  is  caused  far  sooner  by  prolonged 
muscular  effort  than  by  repetitions  of  short  mus- 
cular efforts  havingdue  intervals  of  relaxation  be- 
tween them.  Anyone  who  has  attempted  to  hold 
out  a  weight  at  arm's  length  knows  the  impossi- 
bility of  continuing  the  effort  for  any  length  of 
time;  and  it  is  proverbially  true  that  standing  in 
one  position  is,  to  most  people,  far  more  tiring 
than  walking,  the  reason  being  that  in  standing 
the  muscles  which  support  the  body  are  subjected 
to  a  prolonged  strain  while  in  walking  we  use  the 
muscles  on  either  side  of  the  body  alternately. 
The  great  increase  of  power  which  we  obtain  by 
using  the  muscles  on  either  side  of  the  body 
alternatively  would  seem  to  be  one  of  the  chief 
reasons  for  the  bilateral  symmetry  of  the  body. 
Not  only  is  sustained  effort  a  far  more  potent 
cause  of  fatigue  than  repeated  effort,  but  we  find 
that  when  fatigue  supervenes,  actions  requiring 
sustained  effort  are  the  first  to  fail,  and  in  this 
local  fatigue  resembles  general  fatigue.  The 
last  acts  to  be  affected  by  fatigue  are  such  as 
are  automatic,  and  are  accomplished  without 
mental  effort,  and  by  the  expenditure  of  the 
least  possible  amount  of  force.  It  is  quite  possible 
to  exhaust  a  muscle  by  artificial  stimulation,  and 
if  one  of  the  small  interossei  muscles  be  con- 
tinuously faradised,  it  will  be  found  that  in  a 
very  short  time  its  power  of  contraction  to  any 
form  of  stimulus  may  be  absolutely  abolished. 
It  is  tolerably  certain  that  the  brain  can  have 
no  share  in  artificial  fatigue  thus  produced, 
and  there  seems  good  reason  to  suppose  that,  in 
some  people  of  energetic  temperament,  the  irrita- 
bility of  a  muscle  may  be  exhausted,  while  the 
power  of  mental  stimulation  remains  almost  un- 
impaired. 

Chronic  local  fatigue. — This  form  of  fatigue 
has  causes  and  symptoms  similar  to  those  of 
acute  local  fatigue,  and  there  can  be  little  doubt 
that  this  condition  is  a  common  cause  of  many 
of  those  chronic  maladies  which  seem  to  result 
from  overwork,  and  are  characterised  by  irregular 
muscular  action.  That  some  cases  of  writers 
cramp  (see  Wkitee's  Cramp)  are  due  to  chronic 
fatigue  of  certain  muscles  employed  in  writing, 
and  particularly  of  those  subjected  to  prolonged 
effort,  there  can  be  little  doubt.  Some  cases  of 
torticollis  seem  due  to  the  same  cause.  Duchenne 
and  Brudenell-Carter  have  pointed  out  how,  in 
cases  of  '  short  sight,'  the  strain  on  the  internal 
recti  has  caused  troubles  of  vision,  and  even 
brain-symptoms,  and  quite  lately  Mr.  C.  B 
Taylor,  of  Nottingham,  has  shown  reason  for 
including  in  the  category  of  fatigue-diseases  a 
peculiar  form  of  nystagmus,  occurring  amongst 
miners,  who  try  their  eyes  by  working  in  the  dark. 

Treatment. — The  treatment  of  fatigue  in  all 
its  forms  is  rest,  and  the  restoration  of  the 
proper  rhythm  of  nutrition,  if  this  bo  found  per- 
verted, by  substituting  rhythmical  exercises  for 
unrhythmical  efforts.  G.  V.  Poors. 
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FATTY  DEGENERATION". — Synon.  • 
Fr.  Digenerescence  graisseuse  ;  Ger.  Fettige  Meta- 
morphose. 

Definition. — The  process  by  which  protein  ele- 
ments are  converted  into  a  granular  fatty  matter. 

Sbats  of  Occurrence. — This  change  may  oc- 
cur in  any  of  the  component  elements  of  the 
body,  whether  normal  or  abnormal. 

Physiologically.  The  production  of  milk  from 
the  protoplasm  of  the  mammary  cells,  and  of 
sebum  from  the  cells  of  the  sebaceous  glands, 
are  instances  of  fatty  degeneration.  The  cells 
of  the  corpus  luteum  are  partly  in  a  condition  of 
fatty  degeneration  ;  and  it  is  by  a  similar  change 
in  the  peripheral  cells  of  the  mature  foetal  por- 
tion of  the  placenta  that  normal  involution  of 
hat  organ  is  accomplished.  Non-vascular  struc- 
tures, such  as  the  cartilages,  the  cornea,  and  the 
intima  of  blood-vessels,  frequently  undergo  fatty 
transformation  of  part  of  their  substance.  In  a 
less  marked  form,  fatty  degeneration  occurs  in 
the  walls  of  the  uterus  and  other  muscular  or- 
gans when  returning  to  their  ordinary  size  after 
temporary  hypertrophy. 

Pathologically.  As  a  purely  morbid  process, 
fatty  change  is  most  frequently  met  with  in  the 
muscular  tissue  of  the  heart,  in  the  walls  of 
capillaries,  and  in  the  urinary  tubules;  but  it 
also  occurs  in  the  central  nervous  system,  consti- 
tuting the  condition  known  as  '  white  softening'; 
in  the  liver ;  and  in  tubercular  deposits,  cancer- 
ous growths,  infarcts,  and  inflammatory  products 
in  any  situation  whatever. 

Anatomical  Characters. — Physical  Charac- 
ters.— An  organ  that  has  undergone  fatty  de- 
generation presents  the  following  physical  cha- 
racters. The  bulk  and  weight  are  generally 
increased  ;  the  consistence  is  reduced,  sometimes 
to  a  pulp,  as  in  white  softening  of  the  brain ; 
the  colour  is  changed,  either  as  a  whole  or  in  the 
affected  portions  of  the  organ,  into  a  buffy  or  yel- 
lowish bloodless  hue ;  and  the  resistance  or  firm- 
ness is  diminished,  so  that  the  affected  tissue  is 
markedly  flabby,  and  readily  yields  to  pressure. 
The  solid  cut  surface  may  appear  compact  and 
shining;  and  the  section  leaves  a  greasy  stain 
upon  the  knife  and  fingers.  When  fatty  degener- 
ation is  greatly  advanced,  as  it  may  be  seen,  for 
example,  in  the  liver,  a  portion  of  the  organ 
thrown  into  water  will  float. 

Microscopical  Characters. — In  fatty  degenera- 
tion the  muscular  tissue  of  the  heart  and  the  walls 
of  capillaries  are  most  suitable  for  microsco- 
pical investigation.  The  earliest  changes  in  the 
cardiac  muscle  in  fatty  degeneration  are  loss  of 
sharpness  of  the  individual  striae  and  the  appear- 
ance of  minute  particles  of  oil  between  the  ele- 
ments. These  changes,  beginning  near  the  nu- 
clei, spread  throughout  the  fibres  in  a  longitu- 
dinal direction,  while  the  particles  increase  in 
size  and  assume  the  well-known  characters  of  oil- 
globules.  "When  the  process  is  advanced,  the  whole 
of  the  sarcous  substance  is  replaced  by  fatty 
particles  contained  within  a  delicate  albuminous 
envelope.  Finally  the  degenerated  fibres  either 
become  atrophied  byabsorption  of  certain  parts  of 
the  fat,  and  so  disappear ;  or  suffer  rupture  with 
discharge  of  their  contents.  The  fatty  nature  of 
the  change  is  proved  by  the  solubility  in  ether  of 
the  particles  that  have  escaped  from  the  fibres. 


Fatty  degeneration  of  the  walls  of  vessels  is 
best  seen  in  the  capillaries  and  smallest  arteries. 
The  tunics  first  lose  their  normal  transhicency  ; 
minute  granules  appear  in  their  substance  ;  and 
these  increase  to  form  unmistakable  oil-glo- 
bules. Finally  the  vessel  gives  way,  and  the  oib 
particles  and  blood  are  discharged  into  the  peri- 
vascular space. 

In  the  other  organs  referred  to,  the  microsco- 
pical characters  agree  with  those  just  described, 
with  certain  differences  dependent  upon  the 
special  structure  of  each.  Thus  fatty  degener- 
ation of  a  leucocyte  leads  to  the  formation  of 
the  body  known  as  a  compound  granular  cor- 
puscle, in  which  the  oil-drops  finally  replace  the 
whole  of  the  protoplasm.  In  '  white  softening ' 
of  nervous  tissue,  the  nerve-cells  and  probably 
all  the  nuclei  of  the  part  are  converted  in  a  great, 
measure  into  granular  corpuscles ;  and  these 
breaking  down  into  a  fatty  detritus,  the  whole  con- 
stitutes a  soft  creamy-looking  substance,  which, 
as  Virchow  expresses  it,  '  is  milk  in  the  brain, 
instead  of  in  the  mammary  gland.'  1  Yellow  tu- 
bercle '  consists  in  part  of  cells  and  nuclei  that 
have  undergone  fatty  degeneration,  and  of  fatty 
detritus.  In  the  case  of  the  uterus  during  in- 
volution the  fat  is  probably  rapidly  absorbed,  so 
that  the  appearances  presented  to  the  eye  are 
those  rather  of  atrophy  than  of  replacement  of 
the  muscular  substance  by  fat. 

Pathology. — We  have  now  to  trace  whence 
comes  the  fat  that  is  found  in  this  form  of  de- 
generation, and  how.  It  is  evident  that  in  a 
number  of  instances — such  as  the  production  of 
milk  and  sebum — fatty  degeneration  is  a  truly 
physiological  change,  which  is  subservient  to 
health  when  active,  while  its  derangement  or 
cessation  constitutes  disease.  In  other  cases  the 
process  is  essentially  pathological,  as,  for  example, 
in  fatty  degeneration  of  the  heart  and  white  soft- 
ening of  the  brain ;  the  functional  activity  of 
the  part  being  impaired,  or  so  abolished  that  the 
name  of  necrobiosis,  or  death-in-life,  has  been 
given  to  the  condition.  The  fatty  change  in 
the  two  instances  is,  however,  manifestly  one 
and  the  same.  The  condition  known  as  fatty  de- 
generation had  long  been  described,  and  it  has 
always  been  a  favourite  subject  with  pathologists 
to  discover  its  nature  and  its  cause.  It  was 
generally  assumed  that  the  fatty  matter  present 
was  introduced  from  without,  being  deposited 
from  the  blood  as  morbid  material  in  place  of 
the  pre-existing  tissues  which  were  absorbed. 
Modern  research  has  demonstrated  that  this  is 
not  so,  and  that  fat  is  derived  from  a  molecular 
change  in  the  tissue  or  textures  in  which  it  is 
found.  The  subject  is  one  of  immense  impor- 
tance, involving  the  whole  field  of  pathology  ;  and 
it  is  but  right  to  state  that  our  acquaintance 
with  the  true  nature  of  the  process,  is  almost 
entirely  due  to  the  investigations  of  Dr.  Quain, 
which  were  published  in  the  Medico-Chirurgical 
Transactions  for  1850,  and  with  reference  to  which 
Sir  James  Paget  has  remarked: — 'Dr.  Quain  has 
candidly  referred  to  many  previous  observers  by 
whom  similar  changes  were  recognised  ;  but  the 
honour  of  the  full  proof,  and  of  tho  right  use  of 
it,  belongs  to  himself  alone.' — Lectures  on  Sur- 
gical Pathology,  1st  ed.  vol.  i.  p.  107,  note.  Dr. 
Quain's  conclusion  was  that  tho  molecular  fatty 
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matter  in  the  degenerated  fibre  was  the  result  of 
a  chemical  or  physical  change  in  the  composition 
of  the  tissue,  occurring  independently  of  those 
processes  which  we  call  vital.  The  arguments 
which  ho  adduced  in  support  of  this  view  were 
the  following:— (1)  That  in  the  formation  of  the 
substance  known  as  adipocere  from  albuminoua 
material  after  death,  the  places  of  the  muscu- 
lar fibres,  blood-vessels,  and  nerves  are  occupied 
by  fatty  matter  which  could  not  have  existed  in 
them  as  such  during  life.  (2)  That  a  true  fatty 
degeneration  may  be  artificially  produced  post 
mortem.  (3)  That  masses  of  albuminous  mate- 
rial deprived  of  nutrition  in  any  part  of  the 
body,  or  the  centre  of  non-vascular  structures 
such  'as  tubercle,  undergo  fatty  degeneration  to 
a  marked  degree.  (4)  That  the  circumstances 
under  which  fatty  degeneration  occurs  in  the 
living  body  exhibit  impairment  of  general  and 
local  nutrition,  such  as  blood-disorder,  or  dis- 
ease of  the  nutrient  vessels.  More  than  twenty 
years  later  (1871),  Dr.  Quain's  conclusions  re- 
specting the  nature  of  fatty  degeneration  were 
experimentally  confirmed  in  the  living  animal  by 
the  investigations  of  Bauer  and  Voit,  of  Munich. 
On  administering  phosphorus  to  a  starving  dog, 
in  which  the  amount  of  nitrogen  (urea)  daily  ex- 
creted had  become  constant,  these  experimenters 
found  that  the  amount  of  the  excretion  was 
thereby  increased  threefold;  that  this  nitrogen 
was  derived  from  the  albumen  of  the  tissues  and 
not  of  the  blood ;  and  at  the  same  time  that  three 
times  the  normal  amount  of  oil  had  accumulated 
in  the  viscera.  This  oil  could  have  its  origin  only 
in  the  transformed  or  decomposed  albumen  of 
the  organism ;  the  other  product  being  the  urea 
which  had  been  excreted.  The  same  results 
have  been  observed  in  poisoning  by  phosphorus 
in  the  human  body. 

Many  other  instances  of  the  formation  of  a 
fatty  from  a  nitrogenous  body  might  be  adduced 
if  .necessary,  such  as  the  ripening  of  cheese  ;  the 
increased  flow  of  milk  on  a  meat  diet ;  the  for- 
mation of  wax  by  bees  from  sugar  and  albumen ; 
the  production  of  fatty  acids  and  their  allies 
from  proteid  compounds  in  the  process  of  pan- 
creatic digestion ;  the  increase  of  oil  in  olives  by 
keeping ;  and  the  development  of  a  rancid  oil  in 
the  flake  of  salmon  under  similar  circumstances. 
The  numerous  instances  just  adduced  combine  to 
strengthen  the  position — which  was,  however, 
sufficiently  established  by  Dr.  Quain— that  in 
true  fatty  degeneration,  the  nitrogenous  material 
of  the  tissues  themselves,  and  not  the  blood, 
must  be  considered  the  source  of  the  oily  matter. 
It  has  been  said  that  the  circumstances  under 
which  fatty  degeneration  occurs  are  further  con- 
firmatory evidence  in  the  same  direction.  These 
must  now  be  considered. 

Conditions  of  Occurrence. — The  circum- 
stances under  which  fatty  degeneration  occurs 
are  either  such  as  affect  the  nutrition  of  the  whole 
system  generally,  or  of  a  given  organ,  or  portion 
of  it,  specially. 

General. — When  the  amount  of  blood  in  the 
body  is  quickly  reduced,  for  example,  by  severe 
but  not  actually  sudden  haemorrhage,  death  may 
occur  from  fatty  degeneration  of  the  heart,  the 
voluntary  muscles  -ind  the  other  viscera  being 
likewise,  but  less  seriously,  affected.  Again, 


general  fatty  degeneration  is  frequently  due  to 
depraved  quality  of  blood,  and  especially  to  the 
presence  in  it  of  certain  poisons,  such  as  phos- 
phorus, arsenic,  antimony,  and  the  more  ccmplei 
animal-poisons  of  the  acute  specific  fevers. 

Local. — Disease  of  the  nutrient  artery  of  a 
part  is  the  morbid  condition  most  frequently  as- 
sociated with  localised  fatty  degeneration.  A 
good  instance  of  this  is  furnished  by  fatty  de- 
generation of  patches  of  the  muscular  tissue  of 
the  heart  corresponding  with  degeneration,  ob- 
struction, or  compression  of  a  branch  of  a  coro- 
nary artery.  Another  excellent  example  of  the 
same  is  white  softening  of  the  brain  from  vas- 
cular degeneration.  This  is  analogous  to  what 
occurs  in  dry  gangrene,  with  the  exception  that 
decomposition  takes  place  in  the  latter,  probably 
from  the  admission  of  air. 

Summary. — When  we  review  the  circumstances 
under  which  fatty  degeneration  is  found  to  occur, 
we  discover  that  the  condition  that  is  common 
to  them  all  is  interference  with  nutrition,  and 
especially  with  the  process  of  oxidation.  Th6 
red  corpuscles  are  believed  to  be  primarily 
affected  in  phosphorus-poisoning ;  they  are  nu- 
merically reduced  in  continued  haemorrhage ; 
and  they  do  not  reach  the  tissues  in  sufficient 
numbers  when  the  vessels  are  obstructed,  or 
otherwise  diseased.  In  the  cases  of  the  hyper- 
trophied  uterus  and  heart,  of  the  placenta,  and 
probably  of  the  corpus  luteum,  the  degeneration 
is  probably  due  to  the  decline  or  cessation  of 
functional  activity,  and  the  consequent  decrease 
in  the  blood-supply  to  the  large  mass  of  proto- 
plasmic structures. 

With  respect  to  the  intimate  or  essential  nature 
of  fatty  degeneration,  it  may  be  stated  as  highly 
probable,  as  far  as  our  present  knowledge  ex- 
tends, that  the  metabolism  or  decomposition  that 
is  constantly  going  on  in  living  protoplasm  is 
not  simple  or  immediate ;  but  that  a  primary 
decomposition  occurs  of  albuminous  substances 
into  urea  (or  its  allies)  and  fat,  and  a  further 
or  secondary  decomposition  of  the  fat  into  car- 
bonic acid  and  water.  If  the  amount  of  oxygen 
furnished  by  the  blood  is  deficient,  whether 
absolutely  or  relatively,  the  primary  decom- 
position of  the  protoplasm  alone  may  be  effected; 
and  the  secondary  decomposition,  or  the  oxida- 
tion of  fat  into  carbonic  acid  and  water,  may 
not  occur.  The  result  therefore  of  an  absolute  or 
relative  deficiency  of  oxygen  in  protoplasmic  tis- 
sues will  be  the  accumulation  of  fat  within  them. 

Effects.— The  physical  effects  of  fatty  de 
generation  of  a  tissue  have  been  already  de- 
scribed under  the  head  of  physical  characters, 
being  chiefly — change  of  colour,  diminished  con 
sistence  and  resisting  power,  softening,  rupture, 
dilatation  and  excavation,  and  alteration  of  size. 
The  chief  physiological  effect  is  diminished 
functional  power  or  activity,  which  is  especially 
marked  in  muscular  parts  6uch  as  the  heart,  and 
in  the  kidneys. 

Treatment. — The  subject  of  the  treatment  of 
fatty  degeneration  will  be  found  discussed  under 
the  head  of  the  diseases  of  the  several  organs 
which  it  may  affect.       J.  Mitchkll  Bruce. 

FATUITY  (fatuus,  silly).— Mental  imbeci- 
lity.   See  Imbecility. 
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FAUCES,  Diseases  of.  See  Throat,  Dis- 
eases of. 

FAVUS  (favus,  a  honeycomb). — Synon.  : 
Tinea  favosa ;  Fr.  Favus  ;  Ger.  Wachsgrind. 

Etiology. — Favus  is  very  uncommon  in  Eng- 
land ;  it  is  more  frequently  seen  in  Scotland  and 
abroad.  It  usually  attacks  the  scalp,  rarely  the 
body,  of  young  children  amongst  tho  poorer 
members  of  the  community.  It  may  be  contracted 
from  certain  animals,  especially  mice. 

Anatomical  Characters. — If  the  favi  be  ex- 
amined microscopically — that  is,  if  small  portions 
be  placed  in  potash  and  put  under  the  microscope 
— they  are  seen  to  be  made  up  entirely  of  fungus. 
The  fungus  by  its  growth  irritates  the  scalp, 
and  making  its  way  down  the  hair-follicles,  it 
finds  access  to  the  hair-shafts,  which  are  swollen, 
altered  in  texture,  and  loaded  with  fungus- 
elements,  whilst  the  hair-forming  apparatus  be- 
comes more  or  less  destroyed  and  the  hair  falls. 
The  fungus  (aohoricm  Schbnleinii)  consists  of  oval, 
nucleated  conidia,  55^5  inch  in  diameter,  free, 
jointed  or  constricted;  large  branching  or  tortuous 
mycelial  filaments,  ^5  inch  or  so  in  diameter, 
filled  with  granules  and  spores  ;  and  stroma  made 
up  of  minute  cellular  elements. 

Description. — The  characteristic  feature  of 
the  disease  is  the  development  of  light  sul- 
phur-coloured, circular,  cupped  crusts,  called 
favi,  penetrated  by  the  hairs  in  their  centres. 
At  first  a  minute  opaque  spot  is  visible  beneath 
the  epidermis,  and  this  gradually  enlarges  into 
a  favus.  These  favi  are  about  the  size  of  a  split- 
pea,  or  larger,  varying,  in  fact,  from  j'j  to  §  of  an 
inch  in  diameter,  and  £g  to  ^  of  an  inch  in  depth. 
They  lie  or  are  imbedded  in  a  depression  of  the 
derma,  and  are  convex  therefore  on  their  under 
aspect,  but  concave  above,  and  the  surface  has  a 
stratified  appearance.  These  favi  may  be  discrete 
or  crowd  together  into  an  irregular  mass,  in  which 
the  distinctness  of  the  several  favi  is  more  or 
less  lost.  In  severe  cases  redness,  soreness,  tume- 
faction of  the  scalp,  and  baldness  result. 

Diagnosis. — Favus  may  be  mistaken  for  im- 
petigo at  first  sight,  but  only  by  a  careless 
observer,  because  characteristic  favi  are  always 
present. 

Treatment. —  The  treatment  is  both  disap- 
pointing and  tedious.  The  patient  must  be  placed 
under  the  best  hygienic  regime ;  his  nutrition 
must  be  improved  by  good  living,  and  the  exhi- 
bition of  cod-liver  oil,  steel,  and  quinine;  the 
favi  must  be  removed  by  poulticing  ;  and  para- 
siticides must  be  continuously  applied,  in  con- 
junction with  the  practice  of  epilation.  At  first 
sulphurous  acid  lotion  (one  part  to  three  or  four 
of  water)  may  be  continuously  soaked-in  for 
some  time ;  and  this  may  be  followed  by  the 
infriction  of  iodide  of  sulphur  ointment,  double 
strength,  if  it  can  be  borne,  to  which  is  added 
oil  of  cade  in  the  proportion  of  two  drachms  of 
the  latter  to  an  ounce  of  the  former. 

TrLBTTRT  Fox. 

FEBBICUXA  (febricula,  slight  fever). — 
Stnon.  :  Fr.  Fibricule  ;  Ger.  Fcbricula. 

Definition. — Simple  fever,  of  one  (Ephemera) 
or  not  more  than  a  few  days'  duration  ;  not  pre- 
ceded by  any  one  known  invariable  antecedent; 
and  not  attended  by  any  one  definite  organiclesion. 
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It  may  well  be  doubted,  however,  whether  such 
a  thing  as  simple  fever,  in  the  strict  sense  of  the 
term,  exists  ;  anyhow  it  must  be  one  of  the  rarer 
forms  of  disease.  The  conditions  which,  from 
our  necessarily  imperfect  knowledge,  it  is  con- 
venient to  call  Febricula  are  numerous  and  ol 
great  practical  importance.  They  may  be  some- 
what roughly  grouped  as  follows  : — 

1.  Abortive  or  incomplete  forms  of  some  one 
or  other  of  the  specific  continued  fevers,  namely, 
typhus,  typhoid,  or  relapsing.  The  writer's  own 
experience  leaves  no  doubt  in  his  mind  that 
such  irregular  forms  are  met  with  during  epi- 
demics of  those  diseases. 

2.  Instances  of  some  of  the  exanthemata,  es- 
pecially scarlatina  and  modified  variola,  in  which 
the  usual  rash  is  either  absent  or  so  slight  or 
brief  as  to  pass  unnoticed. 

3.  Intermittent  fevers  in  which  for  some 
reason  or  other  the  paroxysms  do  not  recur,  or 
only  at  uncertain  and  distant  intervals. 

4.  Cases  in  which  the  local  symptoms  usually 
attending  certain  forms  of  fever  are  very  slight 
or  very  obscure,  and  therefore  difficult,  perhaps 
impossible,  to  detect.  Instances  of  this  occur  in 
connection  with  tonsillitis,  erysipelas,  rheumatic 
fever,  and  tubercular  disease. 

5.  Cases  in  which  considerable  febrile  move- 
ment is  present  during  the  development  of  the 
primary  as  well  as  of  the  secondary  symptoms 
of  syphilis,  and  of  which  it  is  not  easy  to  ascer- 
tain the  real  cause. 

6.  Fever  as  the  consequence  of  exposure  to  a 
high  external  temperature,  for  instance,  the  febris 
aniens  of  tropical  climates  (Murchison) ;  and  of 
violent  and  prolonged  muscular  exertion. 

7.  Fever  as  the  consequence  of  irritation  of 
any  organ  or  tissue,  such  as  the  stomach  by  in- 
digestible matter,  of  the  colon  by  scybala ;  or  of 
catarrh  of  a  mucous  surface,  for  example,  urethral 
fever. 

8.  Certain  ill-understood  but  not  uncommon 
disorders  of  nervous  centres,  cerebral,  spinal,  or 
sympathetic,  are  often  followed  by  febrile  move- 
ment. 

Anatomical  Characters. —  Fever,  however 
caused,  which  runs  high  produces  congestions 
and  tissue-changes  in  the  viscera,  especially  in 
the  lungs;  but,  in  view  of  the  short  duration  of 
febricula,  it  would  in  most  cases  be  impossible  to 
decide  whether  any  pathological  change  found 
after  death  were  the  consequence  or  the  cause 
of  the  febrile  movement.  It  is  possible,  but  not 
yet  proved,  that  there  may  exist  some  contagion 
capable  of  producing  febricula,  and  febricula 
only. 

Symptoms. — Febricula  is  characterised  by  a 
rise  of  temperature,  rarely  exceeding  102-5°F., 
but  sometimes,  especially  in  cases  due  to  ex- 
posure, reaching  105°  F.  or  even  higher,  al- 
though only  for  a  short  time.  The  access  of 
fever  may  be  gradual,  or  marked  by  slight  rigors ; 
and  some  or  all  of  the  common  clinical  symptoms 
of  fever  may  be  present  in  varying  proportion 
and  in  greater  or  less  degree,  such  as  general 
malaise ;  dry  skin  ;  frequent  pulse,  amounting 
to  100  or  120  per  minute;  tongue  furred  and 
with  a  more  or  less  distinct  central  dry  reddish- 
brown  streak;  thirst,  loss  of  appetite,  and 
nausea ;  constipation ;  scanty  high-coloured  urine ; 
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and  hoiulnclie,  intolerance  of  light,  slight  deaf- 
ness, restlessness,  sleeplessness,  and  slight  de- 
lirium at  night. 

Diaonosis. — Tho  diagnosis  of  febricula  rests 
upon  the  exclusion  of  all  tho  other  recognised 
kinds  of  idiopathic  or  of  symptomatic  fever.  As 
a  mattor  of  practical  diagnosis  at  the  bedside, 
almost  overy  disease  attended  by  rise  of  temper- 
ature is  now  and  then,  at  its  outset,  mistaken  for 
febricula. 

Prognosis. — Tho  prognosis  depends  upon  the 
degree  and  duration  of  the  pyrexia,  but  in  this 
country  is  almost  always  favourable. 

Treatment. — In  the  absence  of  any  special 
indication,  rest  in  bed  for  a  day  or  two,  liquid 
food  until  the  desire  for  solids  returns,  and,  if 
constipation  bo  a  marked  feature  of  the  case,  a 
moderate  dose  of  some  mild  purgative,  will  be 
sufficient.  It  is,  however,  always  prudent  to 
remember  that  what  seems  to  be  febricula  may 
be  the  beginning  of  some  serious  and  perhaps 
highly  infectious  disease.  Cooling  drinks  such 
as  Citrate  of  Potash  in  effervescence,  Liquor  Am- 
moniae  Acetatis  with  a  little  Spirit  of  iEther ; 
or  Nitro-hydrochlorie  or  Dilute  Nitric  Acid  (one 
drachm  to  a  pint  of  water)  with  some  fresh 
lemon-juice  added,  may  be  given  according  as 
the  one  or  the  other  is  grateful  to  the  patient. 
Anything  like  active  treatment,  except  the  use  of 
the  cold  or  tepid  bath  in  cases  of  heat-fever,  is 
unnecessary,  rarely  does  good,  and  is  almost 
always  positively  injurious.         J.  Andrew. 

FEBRIFUGES  (febris,  a  fever,  and  fugo,  I 
drive  away).    Synon.  :  Antipyretics. 

Definition. —  External  applications  or  in- 
ternal remedies  which  tend  to  lower  the  bodily 
temperature  when  it  has  been  abnormally  raised 
by  the  processes  of  fever. 

Enumeration. — The  principal  febrifuges,  given 
in  the  order  of  their  activity,  are :  Cold  Baths  ; 
Cold  Affusion  or  Wet  Pack ;  Alcohol,  and  Dia- 
phoretics ;  Salicylic  Acid,  Quinine,  Digitalis,  and 
Aconite ;  Trimethylaniine  ;  Iron ;  and  Water  and 
Diluents  generally. 

Action. — Following  Professor  Binz,  we  may 
divide  febrifuges  into  two  classes: — 1.  those 
which  directly  withdraw  heat  from  the  fevered 
organism ;  and,  2.  those  which  lessen  its  pro- 
duction. 

1.  In  the  first  division  we  must  give  the  fore- 
most place  to  cold  baths,  which  powerfully  ab- 
stract caloric  from  the  surface  of  the  body  and 
rapidly  cool  down  the  blood.  Diaphoretics  and 
alcohol  act  more  feebly  in  the  same  direction,  by 
dilating  the  cutaneous  arterioles,  and  thus  allow- 
ingthe  mass  of  the  circulating  fluid  to  be  effec- 
tually exposed  to  the  chilling  influence  of  the  air. 
See  Cou),  Therapeutics  of ;  and  Diaphoretics. 

2.  Secondly,  we  have  to  consider  those  drugs 
which  actually  check  the  febrile  condition  itself, 
and  our  explanation  of  their  effects  must  natu- 
rally depend  on  the  views  held  regarding  the 
intimate  naturo  of  fever.  If  we  believe  in  an  over- 
borne or  paralysed  condition  of  the  nervous  sys- 
tem as  any  essential  factor,  or  if  wo  look  upon  the 
vascular  structures  as  primarily  at  fault,  then  we 
must  shape  our  theories  accordingly;  but  if  wo 
believo,  witli  our  best  authorities,  that  the  true 
explanation  must  be  looked  for  in  the  introduc- 


tion of  extraneous  ferments  or  septic  material 
into  the  blood,  the  matter  is  much  simplified. 
Quinine  and  salicylic  acid  then  merely  act  iu 
virtue  of  their  antiseptic  power  over  protoplasm  ; 
and  if  malaria  really  depends  on  the  fermenting 
influence  of  vegetable  germs  from  decaying  vege- 
tation, then  the  so-called  specific  action  of  quinine 
is  readily  explained.  Again,  temperature  may 
be  lowered  by  checking  the  oxidation  of  the 
tissues,  and  interfering  with  the  oxygenating 
function  of  the  haemoglobin,  and  alcohol  is  said 
more  particularly  to  act  by  lessening  the  activity 
of  secreting  cells.  The  free  use  of  water  tends 
to  promote  excretion,  and  thus  to  remove  the 
products  of  oxidation. 

Uses. — Antipyretic  treatment  is  not  adopted 
in  this  country  as  a  matter  of  routine,  holding  as 
we  do  that  temperatures  raised  within  certain 
limits  are  not  perse  elements  of  danger,  and  that 
even  although  we  may  effectually  cool  down  our 
patient,  the  progress  of  the  disease  may  go  on 
quite  unchecked.  Butwhen  thethermometerregis- 
ters  105°,  and  still  tends  upwards,  we  know  that 
dangerous  limits  are  reached,  and  that  as  a  rule 
life  is  not  long  sustained  after  107°.  It  then 
becomes  our  duty  to  interfere,  and  this  is  best 
done  by  plunging  our  patient  into  a  bath  at  95°, 
and  gradually  cooling  it  down  to  65°.  When  the 
temperature  goes  down  to  within  4°  or  5°  of  the 
normal  we  remove  him  to  bed,  remembering  the 
dilatation  of  vessels  which  must  follow  the  con- 
tracting effect  of  cold,  and  the  consequent  cooling 
process  which  must  continue  to  go  on.  Here,  as 
in  all  febrile  conditions,  the  thermometer  is  our 
surest  guide,  and  we  must  be  directed  by  it  as  to 
when  to  resume  the  treatment,  for  frequent  repeti- 
tion may  be  needed,  and  on  the  Continent  as  many 
as  200  baths  have  been  given  in  the  course  of  a 
single  illness.  Along  with  this  the  Germans  com- 
bine the  use  of  large  doses  of  quinine;  but  notwith- 
standing the  marked  tolerance  of  the  drug  under 
pyrexia!  conditions,the  danger  of  perilous  depres- 
sion from  such  free  medication  is  no  imaginary 
one ;  and,  putting  ague  apart,  we  find  this  valu- 
able drug  most  beneficial  in  such  fevers  as  seem 
to  owe  their  origin  to  septic  poisoning.  Digitalis 
is  not  a  powerful  antipyretic,  and  in  large  doses 
is  too  depressing  to  the  heart,  and  too  apt  to 
produce  gastric  derangement,  to  inspire  much 
confidence ;  while  veratria  seems  simply  to  act 
by  throwing  the  patient  into  a  form  of  col- 
lapse. The  influence  of  salicylic  acid  over 
acute  rheumatism  is  remarkable,  as  it  seldom 
fails  to  reduce  temperature  and  relieve  pain  in 
forty-eight  hours,  but  in  other  feverish  condi- 
tions its  beneficial  action  is  by  no  means  so  well 
marked.  Iron  is  of  value  in  erysipelas,  and  exerts 
some  controlling  power  over  acute  rheumatism. 
Aconite  and  diaphoretics  are  of  undoubted  ser- 
vice in  aiding  the  defervescence  of  some  of  the 
minor  febrile  disorders.       R.  Farquhabson. 

FEBRIS  (Latin).    See  Fever. 

FEIGNED  DISEASES. — No  insignificant 
part  of  tho  real  difficulty  in  the  practice  of  our 
profession  depends  on  what  we  may  call  feigned 
diseases.  The  art  of  diagnosis  consists  in  the 
power  of  recognising  morbid  conditions  with 
skill  and  promptitude  ;  and  in  proportion  to  the 
natural  sharpness  and  well-digested  experience 
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of  the  modical  man,  is  his  success  in  the  discri- 
mination of  one  symptom  from  another  which 
resombles  it  more  or  less  superficially.  Many 
disorders  possess  a  strong  family  liksness  in 
their  very  early  stages,  whilst  others  may  prove 
deceptive  throughout  their  whole  career,  and  if 
to  this  we  add  tho  efforts  at  deception  occasion- 
ally resorted  to  by  impostors,  we  see  the  caution 
which  must  of  necessity  be  adopted  by  those  who 
exercise  their  calling  within  wide  limits.  In 
considering,  therefore,  the  subject  of  Eeigned 
Diseases  a  greater  amount  of  order  may  attend 
our  studies  if  we  adopt  the  following  simple 
classification : — 

1.  Those  diseases  which  naturally  resemble 
one  another,  and  in  the  deception  attending  the 
diagnosis  of  which  the  patient  has  no  share. 

2.  Those  diseases  which  are  also  difficult  of 
diagnosis,  but  in  which  the  patient  involuntarily 
deceives  under  some  morbid  nervous  impulse. 

3.  Cases  in  which  the  patient  sets  himself 
deliberately  and  elaborately  to  deceive  those 
around  him. 

1.  Under  this  heading  we  may  perhaps  in- 
clude the  exanthemata  and  other  acute  feverish 
affections,  which  are  confessedly  difficult  of  diag- 
nosis before  the  eruption  or  other  marked  points 
of  difference  are  fully  established.  Important 
though  it  may  be,  in  the  case  of  public  schools  or 
large  bodies  of  men,  to  act  promptly  in  the  face 
of  such  an  emergency,  the  medical  man  will 
often  feel  himself  compelled  to  postpone  his  de- 
cision, but  he  should  at  the  same  time  act  on  the 
defensive  by  the  timely  exercise  of  quarantine 
and  hygienic  precautions.  Some  diseases,  again, 
are  difficult  to  distinguish  from  one  another, 
even  after  their  prodromata  have  passed  away, 
and  among  these  we  may  include  small-pox  and 
pustular  syphilis,  which  occasionally  in  our  own 
experience  have  caused  more  than  a  shade  of 
suspicion  to  pass  over  the  mind;  whilst  mild 
variola  and  severe  varicella  must  always  have 
too  many  points  in  common,  to  render  them 
otherwise  than  stumbling-blocks  even  to  the 
initiated.  Various  forms  of  roseola  may  closely 
simulate  measles  ;  scabies  is  often  hardly  to  be 
picked  out  from  amongst  the  eruptions  which  its 
irritation  causes;  whilst  throat-affections  may  ap- 
parently overlap  each  other  and  engender  the  idea 
of  diphtheria  where  nothing  more  than  super- 
ficial or  aphthous  ulceration  really  exists.  But 
it  is  when  the  ailment  under  which  our  patient 
labours  resembles  something  else  during  its 
whole  career,  that  mistakes  are  naturally  most 
likely  to  arise.  "We  are  frequently  shocked  with 
some  scandal  in  which  the  innocent  victim  of 
brain-  or  other  organic  disease  has  been  consigned 
to  a  police-cell,  and  where  the  plea  of  drunkenness 
bag  been  attempted  to  be  sustained  by  the  guar- 
dians of  the  public  peace.  So  difficult  isit  to  make 
a  really  trustworthy  diagnosis  between  the  coma 
of  alcohol,  of  uraemia,  of  opium,  and  of  certain 
apoplectic  conditions,  that  the  really  cautious 
and  well-informed  practitioner  would  prefer  not 
to  attempt  to  do  so  offhand.  It  is  impossible  to  lay 
down  any  general  rules,  but  we  may  remember 
that  alcohol  in  poisonous  doses  lowers  the  tem- 
perature and  dilates  the  pupil ;  that  in  uraemia 
an  examination  of  the  urine  will  put  us  in  the 
right  track  ;  whereas  opium  will  produce  a  con- 
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tractod  pupil ;  and  in  cerebral  haemorrhage  soma 
elevation  of  the  body-heat  may  not  improbably 
be  observed. 

But  all  these  points  may  fail  us  from  time  to 
time,  and  we  had  best  act  at  all  times  as  though 
the  case  were  really  a  serious  one,  and  worthy 
of  being  treated  by  all  the  best  resources  of  the 
medical  art. 

A  very  little  consideration  will  enable  every 
experienced  practitioner  to  recall  other  instances 
of  this  sort  of  natural  mimicry ;  of  the  difficulty 
he  must  often  experience  in  deciding  between 
syphilitic  and  other  brain-affections  ;  of  the  close 
affinity  between  pulmonary  consumption  and 
dilatation  of  the  bronchial  tubes  ;  of  the  resem- 
blance between  specific  and  malignant  ulcera- 
tions ;  between  various  diseases  of  the  testicle, 
the  bladder,  and  the  stomach,  respectively.  All 
these  form  part  of  the  regular  teaching  of  medicine 
and  surgery,  and  will  be  treated  of  at  greater  or 
less  length  elsewhere. 

2.  "We  must  now  consider  the  cases  in  which 
diseases  are  feigned  not  by  the  direct  action  of 
the  patient  himself,  but  because  he  is  unable  to 
resist  the  vagaries  of  his  weak  and  excitable 
nervous  system. 

Problems  of  the  greatest  complexity  and  diffi- 
culty are  here  presented  to  the  medical  man  and 
require  for  their  due  solution  much  tact  and  ex- 
perience. Functional  affections  so  closely  simu- 
late organic  disease  under  these  circumstances 
that  suspicion  is  often  completely  disarmed,  and 
treatment  adopted  the  very  opposite  of  that 
which  would  most  probably  prove  curative. 
Hysteria,  in  its  protean  forms,  supplies  the 
greater  number  of  these  cases,  and  may  very 
closely  simulate  a  large  variety,  more  especially 
of'  neurotic  conditions.  Paraplegia,  incon- 
tinence of  urine,  joint-affections — in  short, 
almost  any  disease  which  does  not  admit  of 
palpable  objective  demonstration — may  thus  be 
feigned,  and  very  severe  treatment  may  even  be 
adopted  under  the  belief  that  real  organic 
changes  have  to  be  met  by  the  usually  appro- 
priate remedies.  It  is  only  necessary  for  us  to 
refer  thus  briefly  to  these  perplexing  cases  here ; 
but  it  must  always  remain  an  interesting  pro- 
blem as  to  how  the  mechanism  of  causation 
here  works,  so  to  speak,  and  whether  the  patient 
actually  suffers  the  acute  pain  of  which  she  com- 
plains so  forcibly.  Sympathy,  as  we  well  know, 
however,  is  quite  thrown  away  when  dealing  with 
these  persons ;  and  apparent  roughness,  with 
nervine  tonics,  and  mental  discipline,  will  often 
effect  a  cure,  when  the  most  elaborate  combina- 
tions of  other  drugs  ignominiously  fail.  A  sudden 
shock,  the  pressure  of  poverty,  or  the  absolute 
necessity  for  immediate  exertion,  will  often  effec- 
tually and  permanently  arouse  the  bedridden 
hypochondriac  of  many  years,  and  restore  him  to 
his  friends  as  a  useful  member  of  society,  and  we 
need  never  despair  of  success  even  under  appa- 
rently hopeless  circumstances.  And  although  in 
minor  measure  the  hypochondriac  may  fancy  that 
every  organ  in  succession  is  the.  seat  of  disease 
and  may  even  succeed  in  thus  imposing  on  the 
unwary,  the  experienced  practitioner  will  speedily 
detect  the  fiction  and  be  able  to  relieve  the  un- 
happy sufferer  from  the  weight  of  his  woes. 

But  let  it  not  be  forgotten  that  '  expectant 
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attention,'  or  tho  constant  direction  of  the  mind 
to  the  supposed  morbid  condition  of  any  par- 
ticular organ,  may  actually  catch  the  unconscious 
deceiver  in  his  own  net  by  converting  mere 
functional  disturbance  into  organic  disease. 

3.  To  the  third  division  of  our  subject  the 
term  Feigned  Diseases  can  perhaps  alone  strictly 
bo  applied    Hero  we  are  met  face  to  face  with 
deliberate  and  premeditated  imposture,  and  there 
is  nothing  for  it  but  to  match  our  own  wits 
against  those  of  the  deceiver,  and  to  thwart  his 
native  cunning  by  tho  superior  sharpness  of 
science.     Now,  there  is  nothing  in  the  history  of 
medicine  more  remarkable  than  the  elaborate  ex- 
pedients adoptod,  and  tho  amount  of  actual  dis- 
comfort and  suffering  endured,  by  persons  who 
have  been  desirous  of  escaping  military  or  other 
duty.  The  exhaustive  works  of  Gavin  and  Mar- 
shall, and  Boisseau  and  others,  give  us  details  no 
less  ingenious  than  interesting  of  these  devices ; 
but  it  is  curious  to  note  in  how  limited  a  range 
the  more  traditional  modes  of  imposture  seem  to 
run,  and  huw  the  same  old  stories  are  made  to 
do  duty  over  and  over  again.    Thus  we  read  of 
blindness,  and  deafness,  and  epilepsy,  and  para- 
lysis being  carefully  imitated,  and  can  hardly 
-withhold  our  admiration  from  the  astonishing 
tenacity  with  which  the  apparent  symptoms 
were  duly  maintained.    Incontinence  of  urine, 
dysentery,  haemoptysis,  jaundice,  and  insanity 
were  among  the  most  favourite  roles  in  the 
repertoire,  and  ingenious  as  were  the  prepara- 
tions for  duly  sustaining  the  part,  no  less  in- 
genious were  the  means  for  detection,  which 
usually  proved  successful.    However  carefully 
the  impostor  had  studied  his  character,  some 
little  point  was  usually  omitted.    The  yellow 
conjunctiva  of  jaundice  can  hardly  be  feigned  ; 
the  incontinence  of  urine  was  generally  found  to 
be  attended  by  an  expulsive  effort;  the  blood 
apparently  proceeding  from  the  lungs  was  by  no 
means  intimately  mixed  with  the  pulmonary 
mucus ;  the  blindness,  or  the  deafness,  or  the 
paralysis  were  not  proof  against  some  sudden 
shock  or  mental  impression.    Most  of  the  cases 
so  carefully  described  by  writers  on  military 
medicine  are  now  mere  matter  of  history,  and 
are  hardly  likely  to  occur  again.     And  the 
reasons  for  this  are  twofold.    First :  the  in- 
ducement for  deception  is  practically  gonei  In 
former  days,  when  the  soldier's  pay  was  small 
and  his  hygienic  condition  bad,  discharge  from 
the  service  as  an  invalid  was  eagerly  prized  as  a 
means  of  escaping  irksome  duty,  but  things  have 
greatly  changed  for  the  better  of  late  years. 
Not  only  is  the  emolument  and  the  comfort  of 
our  army  vastly  increased,  but  short  service  and 
the  Reserve  enables  men  to  retire  early  into  civil 
life,  whilst  the  abolition  of  bounty  has  removed 
the  principal  pecuniary  inducement  for  frequent 
desertion  and  re-enlistment.    It  is  now  found 
much  easier  for  a  man  simply  to  desert  than  to 
go  through  any  elaborate  process  for  the  per- 
sonification of  disease.  Again,  the  savage  process 
of  forcible  impressment  for  naval  service  was 
naturally  productive  of  many  attempts  to  escape 
from  the  hard  work  and  ferocious  discipline  of 
our  men  of  war.     Secondly :  tho  process  of 
science  and  improved  means  of  diagnosis  have 
Tendered  the  task  of  the  impostor  difficult,  if  not 
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well-nigh  hopeless.  Feigned  blindness  can  hardly 
resist  the  test  of  the  ophthalmoscope;  electricity 
will  clear  up  many  apparently  anomalous  nervous 
symptoms;  the  stethoscope  and  the  sphygmograph 
will  tell  us  the  real  condition  of  the  heart;  and 
careful  observation  will  detect  the  rougher  at- 
tempts to  deceive.  Again,  malingering  may  often 
be  exposed  by  examination  under  chloroform  or 
ether.  We  are  not  likely  now  to  be  taken  in  by 
a  piece  of  liver  tied  to  the  breast  to  simulate 
cancer,  or  by  an  artificial  nasal  polypus ;  and 
although  skin-diseases  and  ulcerations  may  be 
made  or  kept  up  by  local  applications,  we  only 
require  a  suspicion  to  cross  our  minds  to  put  us 
on  the  right  track  for  discovery. 

We  are  not,  however,  to  suppose  that  all 
attempts  at  deception  have  finally  passed  away, 
that  feigned  diseases  are  now  things  of  the  past. 
Anyone  whose  practice  lies  among  prisoners  or 
soldiers  or  schoolboys  will  very  soon  be  convinced 
to  the  contrary.  Experience,  however,  will  soon 
show  him  what  the  schemers  are, and  enable  him 
to  circumvent  their  endeavours ;  and  the  range 
of  symptoms  simulated  will  soon  be  found  to  be 
singularly  narrow.  Subjective  sensations  are  of 
course  very  difficult  to  detect,  and  if  a  headache, 
or  pain  in  the  back  or  leg  or  arm,  be  complained 
of  by  the  sufferer,  real  or  assumed,  we  may  often 
find  it  best  for  our  own  reputation  to  give  him 
the  benefit  of  the  doubt.  A  case  which  hap- 
pened to  the  writer  whilst  medical  officer  to 
Rugby  School,  forcibly  illustrates  this  position. 
A  little  boy  complained  on  several  successive 
mornings  of  most  severe  pain  in  the  right  calf, 
rendering  him  almost  or  quite  unable  to  walk. 
Inspection  could  discover  nothing  wrong,  there 
was  no  redness  nor  tenderness,  and  he  had  no 
recollection  of  any  injury.  Some  suspicion  of 
malingering  was  aroused,  but  it  was  thought  most 
prudent  to  allow  him  to  remain  at  rest.  Four 
days  later  a  red  spot  appeared  about  the  middle 
of  the  calf,  followed  by  a  superficial  abscess, 
which  broke  in  due  course,  giving  exit  to  half  an 
ordinary  sewing  needle,  which  had  evidently  been 
working  its  way  gradually  upwards  among  the 
muscles  of  the  leg.  How  it  obtained  admittance 
could  not  be  ascertained.  Whilst  proceeding, 
therefore,  with  due  caution,  the  practitioner  must 
endeavour  to  hold  the  balance  between  an  excess 
of  suspicion  and  a  too  credulous  attitude,  remem- 
bering that  the  good  of  society  and  of  the  public 
service  must  be  fairly  considered,  whilst  all  care 
must  be  taken  not  to  confound  the  innocent  with 
the  guilty  in  dealing  with  disorders  which  in- 
genuity has  occasionally  been  enabled  to  feign. 

Robert  Farquharson. 

FEIGNED  INSANITY".  See  Insanity, 
Feigned. 

FESTEB.— A  superficial  suppuration  result- 
ing from  irritation  of  the  skin ;  the  pus  being  de- 
veloped in  vesicles  of  irregular  figure  and  extent. 
The  suppurating  inflammation  caused  by  a  thorn 
or  splinter  of  wood  forced  into  the  flesh  is  a  com- 
mon example  of  a  fester. 

FEVER  (fervco.l  am  hot). — Synon.  :  Pyrexia; 
Fr.  FUvre;  Ger.  Ficber. 

Definition. — One  of  the  most  remarkable 
facts  in  connection  with  disease,  is  the  rise  of 
temperature  which  is  attendant  upon  almost 
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every  disturbance  to  which  the  body  is  sub- 
jected. This  rise  of  the  temperature  of  the 
body,  when  it  attains  a  certain  height,  and  lasts 
a  certain  time,  is  called  Fever,  and  is  accompanied 
by  derangement  of  function,  attributable  to  the 
febrile  condition  itself,  and  in  a  measure  inde- 
pendent of  the  initial  cause. 

General  Considerations.  —  Fever  plays  so 
important  a  part  in  acute  disease  generally,  is 
accepted  so  universally  as  a  mark  of  the  severity 
of  the  disease,  and  so  often  presents  itself  as 
apparently  the  chief  antagonist  with  which  the 
physician  or  surgeon  has  to  contend,  that  the  at- 
tempt to  penetrate thesecretof  its  essential  nature 
has  always  been  a  favourite  task,  and  every  school 
m  every  age  has  had  its  theory  of  the  febrile  pro- 
cess. It  is  only,  however,  within  comparatively 
few  years  that  exact  measurement  of  the  body- 
heat  by  the  clinical  thermometer,  combined  with 
chemical  examination  of  the  various  excretions 
at  different  temperatures,  and  aided  by  the  ex- 
perimental method  of  investigation,  has  furnished 
the  data  for  such  a  theory.  A  minute  descrip- 
tion of  fever  in  the  abstract,  distinguishing,  as 
would  be  required,  between  phenomena  proper 
to  fever,  and  phenomena  due  to  the  condition 
or  lesion  on  which  the  fever  depended  would 
be  lengthy,  and  so  crowded  with  qualifications 
and  exceptions  as  to  be  vague  and  unsatisfactory. 
The  attempt,  indeed,  would  have  a  more  radical 
defect.  Either  some  variety  of  fever  must  be 
taken  as  a  type  to  which  other  forms  are  re- 
ferred, which  is  vicious  in  principle ;  or  all  the 
phenomena  of  all  febrile  conditions  must  be 
enumerated  and  classified,  which  would  con- 
found the  accidental  with  the  essential,  and 
would  result  in  a  heterogeneous  collection  of 
facts  without  due  relation  among  themselves. 

A  mere  outline  therefore  will  be  given  of  the 
principal  deviations  from  normal  functional  ac- 
tion observed  in  fever,  and  the  space  set  apart 
for  the  subject  will  be  reserved  for  an  exposi- 
tion of  what  is  known  of  the  nature  of  the 
febrile  process. 

Description. — In  every  attack  of  fever  there 
are  traceable  the  three  stages  of  invasion,  domina- 
tion, and  decline,  with  or  without  an  antecedent 
period  of  incubation.  They  may  all  be  run  through 
in  the  course  of  a  few  hours,  as  in  a  paroxysm  of 
ague,  or  they  may  extend  over  weeks. 

The  period  of  invasion  is  characterised  by  a 
rising  internal  temperature,  while  the  surface 
may  remain  cold  and  pale,  the  patient  feeling 
chilly  and  suffering  from  rigors  or  shivering ; 
the  pulse  is  frequent,  but  generally  small  and 
long,  from  contraction  of  the  arteries.  During 
the  dominance  of  fever  the  temperature  re- 
mains high,  the  skin  is  hot,  and  the  shiverings 
are  replaced  by  a  subjective  sense  of  heat ;  the 
pulse  is  now  full  and  bounding  from  relaxation 
of  the  arterial  wall.  The  decline  is  indicated 
by  a  falling  temperature,  a  softer  and  less  fre- 
quent pulse,  and  by  a  return  towards  normal 
conditions  generally  ;  it  may  be  initiated  or  ac- 
companied by  a  critical  sweat  or  other  evacua- 
tion. Death  may  take  place  at  any  period  of 
the  disease. 

Taking  the  temperature  as  the  index  of  the 
duration  and  character  of  each  stage,  we  may 
find  it  in  the  first  stage  rising  abruptly  or 
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gradually,  continuously  or  with  remissions.  If 
the  invasion  extends  over  several  days  as  in 
enteric  fever,  nocturnal  exacerbations  and  morn- 
ing remissions  are,  as  a  rule,  observed.  A  rapid 
rise  of  temperature  is  usually  continuous,  or 
nearly  so.  When  the  opportunity  occurs  of 
making  the  observation,  as  in  intermittent  or 
relapsing  fever,  or  when  fever  is  experimentally 
induced  in  animals,  or  in  man  by  surgical  opera- 
tion or  accidental  septic  inoculation,  the  increased 
heat  is  found  to  be  the  initial  phenomenon,  pre- 
ceding the  rigors  and  all  other  symptoms. 

The  end  of  the  period  of  invasion,  and  the 
setting  in  of  the  stage  of  dominance,  is  more 
distinctly  marked  by  the  change  in  the  character 
of  the  pulse,  and  by  the  determination  of  blood 
to  the  surface,  together  with  the  substitution  of 
the  subjective  sensation  of  heat  for  that  of  cold, 
than  by  the  thermometer. 

During  the  dominant  stage  the  temperature 
remains  at,  or  oscillates  about,  a  given  point, 
and  the  fever  is  considered  to  be  moderate  if 
the  morning  temperature  is  102°  or  under,  and 
the  evening  not  above  103°;  to  be  high  when  it 
ranges  between  103°  in  the  morning  and  104°  in 
the  evening ;  and  to  be  severe  when  these  limits 
are  exceeded;  while,  with  rare  exceptions,  a 
temperature  of  106°  indicates  great  danger.  As 
the  stage  advances,  the  heat  may  gradually  rise 
or  fall ;  the  oscillations  being  slight  or  consider- 
able, and  at  times  irregular  and  extreme.  Except 
when  the  fever  is  due  to  local  inflammation,  or 
to  continual  entry  into  the  blood  of  morbid  par 
tides  or  fluids,  the  duration  of  the  dominance 
is  usually  in  proportion  to  the  time  occupied  by 
the  invasion. 

The  decline  again  is  generally  abrupt,  and  has 
the  character  of  a  crisis  when  the  invasion  ha& 
been  rapid,  and  is  protracted  when  it  has  been 
gradual. 

A  fatal  termination  may  be  ushered  in  by 
hyperpyrexia ;  more  commonly  the  temperature 
falls  below  the  normal  point  and  there  is  collapse. 

The  pulse  is  always  increased  in  frequency  by 
fever,  but  while  during  the  height  of  the  disease 
there  is  usually  some  relation  between  the  body- 
heat  and  the  pulse-rate,  the  pulse  is  often  ex- 
tremely frequent  before  the  temperature  has 
reached  its  height  during  the  invasion,  and  it 
does  not  in  all  cases  fall  with  it  pari  passu  in 
the  decline.  The  different  stages  are  marked 
rather  by  differences  in  the  character  of  the 
pulse  than  in  its  rapidity;  during  the  period  of 
invasion  the  arteries  are  more  or  less  in  spasm, 
and  the  pulse  is  small  and  long ;  during  the 
dominance,  with  certain  exceptions,  the  arterial 
walls  relax,  the  vessels  are  large,  and  the  pulse 
full  and  bounding;  as  the  fever  declines  the 
arteries  are  still  further  relaxed,  but  the  action 
of  the  heart  is  less  powerful,  so  that  the  pulse 
becomes  softer. 

Respiration  is  frequent,  following  as  a  rule 
the  pulse :  the  amount  of  carbonic  acid  expired 
is  greatly  increased. 

The  tongue  is  generally  more  or  less  furred, 
its  appearance  varying  with  the  degree  and  kind 
of  fever  and  with  its  cause.  It  becomes  brown 
and  dry,  or  unnaturally  red  in  protracted  and 
adynamic  fever,  when  the  teeth  and  lips  may 
also  be  coated  with  sordes.    There  are  almost 
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always  thirst  and  loss  of  appetite.  The  bowels 
are  usually  confined. 

The  secretions  are  all  more  or  less  modified. 
The  perspiration  may  be  greatly  increased  as  in 
acute  rheumatism,  or  apparently  checked,  caus- 
ing the  skin  to  be  dry  and  burning.  The  amount 
of  urine  will  vary  to  a  certain  extent  inversely 
with  the  amount  of  porspiration ;  but  the  ten- 
dency is  to  increase,  and  the  solid  organic  mat- 
ters— urea  and  other  nitrogeuised  substances — 
are  always  considerably  augmented  in  quantity. 
The  chloride  of  sodium,  on  the  contrary,  is  dimi- 
nished. 

The  characteristic  nervous  phenomena  of  the 
stage  of  invasion  are  rigors,  which  may  be  slight, 
and  represented  only  by  shivering  or  chilly  sensa- 
tions, or,  on  the  other  hand,  may  be  intensified 
to  convulsion.  Severe  headache  is  more  common 
at  this  period  than  in  the  later  stage,  and  there 
is  usually  considerable  depression.  When  the 
fever  has  reached  its  height  the  rigors  will  have 
ceased,  and  there  maybe  little  or  much  delirium 
according  to  the  severity  of  the  attack,  or  the 
idiosyncrasy  of  the  patient,  or,  again,  accord- 
ing to  the  kind  of  disease  giving  rise  to  the  fever. 

Pathology. — The  description  of  the  febrile 
state  has  been  cut  short  in  order  to  leave  place 
for  a  discussion  of  the  nature  and  cause  of  the 
febrile  process. 

This  will  be  facilitated  by  a  brief  reference 
to  the  production  and  regulation  of  the  heat 
of  the  body  in  health,  and  would  be  compara- 
tively easy  had  physiologists  arrived  at  a  com- 
plete and  satisfactory  solution  of  this  problem. 
In  the  normal  state  the  main  source  of  animal 
heat  is  blood-  and  tissue-combustion.  Another 
very  slight  and  unimportant  cause  will  be  ob- 
structed motion  of  the  blood  in  the  capillaries : 
of  direct  conversion  of  nerve-force  into  heat  we 
know  nothing  definite.  The  interesting  and 
difficult  part  of  the  question  is  that  which  re- 
lates to  the  regulation  of  the  temperature.  It 
has  been  found  that  the  changes  which  evolve 
heat  are  most  active  in  muscle,  in  the  nervous 
structures,  and  in  the  abdominal  viscera ;  while  in 
the  lungs,  any  combustion  which  may  take  place 
is  not  more  than  will  counteract  the  loss  of  heat 
by  evaporation  and  by  the  expired  air.  The 
skin,  on  the  other  hand,  is  the  great  cooling 
agent;  there  is  little  combustion  of  its  struc- 
tures and  it  is  continually  losing  heat  by  conduc- 
tion when  the  surrounding  temperature  is  low, 
but  still  more  abundantly  by  evaporation  under 
all  conditions  of  external  temperature.  Heat  is 
thus  abstracted  from  the  blood  circulating  in, 
and  immediately  beneath,  the  skin.  At  first  sight 
then  it  would  seem  that  the  mechanism  by  which 
the  temperature  was  regulated  was  extremely 
simple,  and  that  it  was  to  be  found  in  the  vaso- 
motor system  of  nerves.  There  being  an  internal 
heat-producing  mass  of  tissue,  and  an  external 
refrigerating  surface,  to  raise  the  temperature, 
the  arterioles  of  the  skin  are  contracted,  shutting 
off  the  blood,  while  those  of  the  deeper  structures 
are  relaxed,  allowing  it  to  reach  them  in  greater 
abundance;  in  this  way  a  double  influence  is 
exerted,  less  heat  is  lost  by  the  skin,  and  more 
is  produced  in  the  muscles  and  other  internal 
parts.  Conversely,  the  temperature  would  be 
lowered  by  flushing  the  skin  with  blood — which 


would  thus  be  exposed  to  cooling  influences — and 
diverting  it  from  the  heat-formiug,  deep-seated 
structures.  This  explanation,  however,  is  inade- 
quate ;  it  is  true  that  the  distribution  of  the 
blood,  superficially  or  deeply,  by  means  of  the 
vaso-motor  nervous  system,  contributes  largely 
to  the  regulation  of  the  temperature,  but  heat- 
production  in  muscle  or  gland  is  not  directly 
proportionate,  simply  to  the  amount  of  blood 
circulating  through  it;  tissue-combustion,  and 
consequent  evolution  of  heat,  are  excited  or  re- 
pressed by  cerebro-spinal  nerves  not  governing 
the  arteries.  The  nervous  system  thus  inter 
venes  directly  in  heat^production  as  well  ah 
indirectly  through  its  influence  on  the  circula- 
tion, and  it  has  been  shown  that  the  stimulus 
to  tissue-change  and  heat-production  is  a  reflex 
from  peripheral  impressions.  This  is  not  the 
place  to  discuss  the  question  whether  there  are 
special  thermal  nerves  and  centres,  but  it  may 
be  said  that  this  has  not  been  proved. 

Taking  the  increased  heat  as  the  charac 
teristic  of  fever,  the  first  question  which  arises 
is  whether  this  is  due  to  increased  production  of 
heat,  or  to  diminished  loss.  While  thediminisbeo 
circulation  in  the  skin,  in  the  early  stage,  will 
obviously  tend  to  retain  heat  within  the  body, 
there  is  now  no  room  for  doubt  that  there  is 
increased  heat^production ;  the  temperature  rises 
in  spite  of  profuse  perspiration,  when  of  course 
heat  is  very  rapidly  lost,  as  in  acute  rheumatism, 
or  when  perspiration  has  been  induced  by  jabo- 
randi  before  a  paroxysm  of  ague  (Ringer)  ;  and 
it  has  been  shown  by  direct  experiment  that  in 
fever  a  man  raises  the  temperature  of  a  given 
quantity  of  water  in  which  he  is  immersed 
more  quickly,  and  to  a  higher  point,  than  in 
health  (Liebermeister).  It  is  unnecessary  to 
give  other  proofs  or  further  refutation  of  the 
hypotheses  which  explain  the  heat  of  fever 
solely  by  diminished  escape  of  heat  from  the 
body. 

It  may  further  be  taken  as  certain  that  the 
immediate  cause  of  the  increased  generation  of 
heat  is  increased  blood-  and  tissue-oxidation. 
This  is  shown  by  the  increased  products  of  com- 
bustion given  off  in  the  different  excretions. 
The  febrile  elevation  of  temperature  is  attended 
at  once  by  increase  in  the  amount  of  carbonic 
acid  expired.  This  is  more  marked  during  the 
rise  than  when  the  heat  has  attained  its  maxi- 
mum, because  the  increasing  temperature  expels 
the  gases  of  the  blood,  and  the  greater  rapidity 
of  the  circulation  sends  the  blood  more  freely 
and  quickly  through  the  lungs,  and  exposes  it 
more  to  the  air.  At  first  there  will  thus  be 
eliminated  not  only  the  carbonic  acid  formed 
under  the  influence  of  the  febrile  process,  but 
that  which  was  held  in  solution  by  the  cooler 
blood,  and  is  driven  off  as  its  temperature  rises  ; 
when  the  expulsion  of  dissolved  carbonic  acid  is 
completed,  the  amount  excreted  will  be  dimi- 
nished by  so  much,  but  it  6till  remains  larger  than 
at  the  normal  temperature. 

A  similar  indication  of  increased  tissue-com- 
bustion is  furnished  by  the  urine.  The  amount 
of  urea  is  usually  absolutely  increased,  notwith- 
standing a  diminished  consumption  of  nitro- 
genised  food  ;  or  if  the  urea  itself  is  not  excreted 
in  larger  quantity,  thero  is  more  nitrogenised 


waste  in  other  forms.  The  total  of  nitrogenised 
matter  contained  in  the  urine  is  always  aug- 
mented by  fever. 

The  real  difficulty  of  the  problem  arises 
when  we  inquire  what  is  the  cause  of  the  in- 
creased tissue-combustion.  It  has  been  already 
stated  that  the  distribution  of  the  blood  to  the 
deep  structures  and  organs  and  to  the  skin 
respectively  is  not  a  sufficient  explanation  of 
the  physiological  balance  of  heat ;  but  it  might 
be  supposed  that  the  greater  rapidity  of  the 
circulation  in  fever  renewing  the  supply  of 
oxygenated  blood  within  the  structures  more 
frequently  and  more  freely,  would  account  for 
the  greater  oxidation.  The  rise  of  temperature, 
however,  is  not  in  proportion  to  the  flow  of 
blood  through  the  vessels,  and  hyperpyrexia 
is  often  coincident  with  a  failing  circulation, 
the  heat,  indeed,  apparently  in  some  cases 
actually  increasing  after  death. 

One  step  towards  the  solution  which  may  be 
considered  certain  is  that  the  nervous  system  is 
concerned  in  the  maintenance  of  the  heat  of 
fever.  Each  disease  has  its  own  characteristic 
range  and  variations  of  temperature,  and  this  fact 
alone,  that  febrile  heat  is  not  vague  and  irregu- 
lar, but  that  there  is  the  substitution  of  a 
morbid  for  a  normal  balance,  is  evidence  of 
nervous  control.  Numerous  observed  facts  and 
experiments  point  to  the  same  conclusion.  "We 
need  only  mention  the  hyperpyrexia  often  re- 
sulting from  injuries  to  the  brain,  and  following 
section  of  the  cord  in  the  cervical  region. 

Another  item  of  positive  knowledge  obtained 
by  experiment  is  that  pyrexia  may  be  excited 
by  the  introduction  into  the  blood  of  septic  or 
other  matters,  which,  it  is  important  to  note, 
need  not  be  particulate,  but  may  be  diffusible 
fluid.  The  increased  heat  may  therefore  be  in- 
dependent of  capillary  embolisms  and  of  bacteroid 
or  other  organisms. 

Now  in  disease  or  after  injuries  we  have 
almost  always  both  causes  in  possible  operation 
— an  impression  on  the  nervous  system,  and  the 
entry  of  altered  organic  matters  into  the  blood. 
In  endeavouring  to  assign  prominence  to  one  or 
other,  we  have,  on  the  one  hand,  such  facts  as 
the  hyperpyrexia  of  cerebral  lesions,  which 
cannot  be  due  to  blood-contamination,  and,  on 
the  other,  the  teachings  of  antiseptic  surgery, 
which  demonstrate  that  absorption  of  putrescent 
discharges  is  the  great  cause  of  surgical  fever. 
It  still  remains  to  be  determined  whether  the 
presence  in  the  blood  of  foreign  matters  gives 
rise  directly  to  increased  activity  of  oxidation, 
or  whether  the  poison,  as  we  may  call  it,  pro- 
duces this  result  through  its  action  on  the  ner- 
vous system,  either  by  affecting  the  nerve- 
centres  themselves,  or  by  producing  irritation  in 
the  capillaries,  which  is  carried  to  the  nerve- 
centres,  and  reflected  along  efferent  nerves.  In. 
the  present  state  of  our  knowledge  this  question 
cannot  be  definitely  settled. 

If  a  theory  of  the  febrile  process  is  to  be 
formed  it  must  be  based  upon  a  theory  of  the 
relation  between  the  nervous  system  and  the 
processes  of  nutrition  and  oxidation,  and  es- 
pecially the  latter.  Numerous  facts  of  disease 
and  of  experiment  point  to  the  conclusion  that  the 
circulation  of  duly  oxygenated  blood  through  the 
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tissues  at  the  usual  rate  would,  without  some 
check  to  oxidation,  result  in  more  rapid  tissue- 
change  and  the  production  of  a  higher  tempera- 
ture than  the  established  norm.  The  restrain- 
ing power  is  supplied  by  the  nervous  system, 
the  loss  of  this  influence  being  illustrated  in 
hyperpyrexia.  The  mode  in  which  the  nervous 
system  acts  may  be  represented  as  being  through 
the  tension  maintained  in  the  nerve-centres. 
All  nervous  actions  have  the  character  of  phe- 
nomena of  tension,  and  the  tension  generated  in 
the  cells  is  sustained  in  the  nerve-fibres  to  their 
peripheral  terminations,  where  they  are  merged 
in  the  structures,  and  so  blended  with  them  that 
all  nutritive  and  oxidative  changes  are  common 
to  the  nerve-endings  and  the  tissues  in  which 
they  end.  If  we  suppose  that  the  nerve-tension 
can  modify  chemical,  action,  as  can  electrical 
tension  or  thermal  conditions,  and  that,  vice 
versd,  the  nutritive  and  oxidation  changes  in  the 
tissues  can  influence  the  tension  of  the  nervous 
structures,  we  can  represent  to  ourselves  the 
interaction  between  the  nervous  system  and  the 
blood  and  tissues  in  the  febrile  process.  When 
from  disease  or  injury  of  the  great  nerve-centres 
their  power  of  maintaining  tension  is  abolished, 
and  their  influence  destroyed,  the  affinities  of 
the  blood  and  tissues  have  unrestricted  play,  and 
the  result  is  hyperoxidation  and  pyrexia.  When, 
on  the  other  hand,  septic  matters  or  other  sub- 
stances are  introduced  into  the  blood,  acting  as 
ferments  or  in  some  other  way,  they  increase 
oxidation,  and  directly  raise  the  temperature, 
overpowering  the  restraining  influence  of  the 
nerves  until  this  is  reinforced,  which  may  pos- 
sibly occur  through  increased  evolution  of  energy, 
resulting  from  the  increased  activity  of  meta- 
morphosis. We  cannot,  however,  here  develop 
or  fully  elaborate  this  hypothesis. 

Treatment. — The  treatment  of  fever  is  of 
course  primarily  directed  to  the  removal  of  the 
cause  on  which  it  depends,  but  together  with  the 
measures  adapted  to  this  end  are  usually  employed 
means  for  the  moderation  of  the  febrile  process 
as  such,  and  these  may  at  times  take  the  first 
place.  We  can  do  little  more  than  mention  the 
more  important  of  them,  taking  first  what  may 
be  called  the  general  methods,  and  premising  that 
rest  in  bed,  simple  food,  &c,  are  taken  as  under- 
stood. Venesection  is  now  scarcely  ever  practised 
as  a  means  of  combating  fever.  Purgatives  are 
often  useful,  as  are  also  diaphoretic  and  diuretic 
salines,  with  abundance  of  water  to  drink,  either 
alone  or  in  the  form  of  some  agreeable  tisane. 
Free  action  of  the  secretions,  which  is  the  object 
of  these  remedies,  is  of  service  in  removing  the 
increased  products  of  oxidation,  the  water  taken 
co-operating  by  acting  as  a  solvent  and  vehicle, 
and  it  is  possible  that  medicines  which  promote 
this  activity  may  directly  bring  down  the  tem- 
perature. When,  for  example,  perspiration  has 
been  induced,  a  coincident  fall  of  temperature 
may  be  due  more  to  some  change  antecedent  to 
the  perspiration  than  to  the  loss  of  heat  by 
transpiration  and  evaporation. 

Of  special  measures  for  the  reduction  of  febrile 
heat  when  this  is  becoming  dangerous,  either 
from  its  intensity  or  duration,  the  first  to  be 
mentioned  is  the  cool  or  cold  bath.  This  should 
be  resorted  to  in  all  cases  of  hyperpyrexia,  from 
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whatever  cause;  its  efficacy,  first  established  in 
tho  high  temperature  of  acute  rheumatism  and 
enteric  fover,  has  been  proved  also  in  cases  of 
septic  hyperpyrexia  after  ovariotomy,  and  even  in 
injuries  to  tho  brain.  Here  tho  water  may  bo 
positively  cold.  Whon  the  bath  is  employed 
to  control  tomperature,  not  dangerous  from  its 
height,  but  from  its  duration,  as  in  ontoric 
fever,  it  need  not  be  lower  than  70°  or  05° 
Fahr.  An  ico-cap  devised  by  Mr.  Knowsley 
Thornton,  for  applying  cold  of  32°  to  tho  entire 
head,  has  been  found  useful  in  hyperpyrexia 
following  ovariotomy. 

Many  alkaloids  have  the  property  of  reducing 
febrile  temperatures  when  taken  in  large  doses. 
The  most  powerful,  and  the  one  most  generally 
employed  to  combat  fever,  is  quinine.  When 
given  for  this  purpose,  it  is  administered  in  doses 
of  from  ten  to  twenty  or  even  thirty  grains  once 
in  twenty-four  or  forty-eight  hours,  or  three 
to  six  grains  of  the  neutral  sulphate  may  be 
injected  under  the  skin.  Salicylic  acid  has  a 
remarkable  influence  on  the  temperature  in  acute 
rheumatism,  and  some  effect,  though  far  less 
marked,  in  fever  from  other  causes.  It  may  be 
added  that  when  pericarditis  has  come  on  in 
rheumatic  fever,  this  drug  usually  altogether 
fails  to  influence  the  temperature.  The  only 
other  drug  whicli  need  be  specially  mentioned  is 
aconite,  the  mode  of  action  of  which  is  totally 
different  from  that  of  quinine,  and  of  which  it 
may  almost  be  said  that  it  antagonises  the  fever 
process  rather  than  reduces  temperature  ;  its 
most  marked  influence  being  on  the  force  of  the 
heart  and  the  contraction  of  the  arteries.  The 
opportunity  for  the  manifestation  of  its  powers 
occurs  in  the  early  stage  of  catarrhal  fever,  the 
result  of  chill.  Given  in  frequent  small  doses 
(a  drop  or  two  of  the  tincture  every  five  minutes 
till  twenty  minims  or  half  a  drachm  has  been 
taken)  when  the  temperature  is  rising,  the  pulse 
frequent  and  hard,  with  headache  and  burning 
skin,  the  effects  are  often  striking.  When  a 
local  inflammation  is  established,  it  is  no  longer 
of  much  use  ;  and  when  the  fever  is  protracted, 
as  in  enteric  fever,  or  when  there  is  pneumonia, 
it  may  be  dangerous,  from  its  depressant  influence 
on  the  heart.  W.  H.  Beoadbent. 

FIBRILLATION,  Muscular. — A  local- 
ised quivering  or  flickering  of  muscular  fibres. 
See  Motion,  Disorders  of. 

FIBRINOUS  CLOT.    See  Clot. 

FIBRINOUS  CONCRETION.    See  Con- 
cretion. 

FIBROID  DEGENERATION.— A  mor- 
bid change  which  consists  in  the  substitution  of 
a  tissue  somewhat  resembb'ng  fibrous  tissue  for 
other  structural  elements ;  some  pathologists 
consider  this  change  to  be  of  the  nature  of  a  de- 
generation.   See  Degeneration,  and  Cirrhosis. 

FIBROID  PHTHISIS. — A  name  given  to 
certain  cases  of  phthisis  in  which  a  considerable 
development  of  fibroid  tissue  is  found  to  occur  in 
the  lungs.    See  Phthisis. 

FIBROMA. — A  form  of  tumour  composod  of 
fibrous  tissue.    See  Tumours. 


FILARIA  SANGUINIS-HOMINIS. 

FIBRO-PLASTIC  GROWTH.— A  form 
of  new  growth,  composed  of  fibroblastic  ele- 
ments.   See  Tumours. 

FICUS  UNGUIUM  {ficus,  a  fig :  unguis,  & 
nail).  —A  disease  of  the  posterior  wall  of  the  nail. 
See  Nails,  Diseases  of. 

FILARIA  SANGUINIS-HOMINIS.— 

In  the  article  Chtlueia  a  full  account  is  given 
of  the  embryo-Filariasanguinis-hominis,  the  hae- 
matozoon  which  is  ordinarily  found  associated 
with  this  disease.  Since  that  article  was  written, 
the  writer  has  succeeded  in  obtaining  what  is 
beyond  question  tho  mature  form  of  the  helminth. 
On  the  7th  August,  1877,  two  living  specimens 
were  found— a  male  and  a  female — in  the  per- 
son of  a  young  Bengalee,  affected  with  well- 
marked  naevoid  elephantiasis  of  the  scrotum,  as- 
sociated with  the  presence  of  embryo-filariae  in 
the  blood.'  The  diseased  tissues  were  removed 
by  the  late  Dr.  Edward  Gayer,  of  Calcutta,  to 
whose  kindness  the  writer  is  indebted  for  the- 
opportunity  of  examining  them.  Unfortunately 
the  specimens  were  much  injured  by  the  needles- 
used  to  tease  the  clot  in  which  they  were  found  : 
the  terminal  ends  of  the  male  could  not  be  found, 
nor  the  caudal  end  of  the  female,  although  the 
fragments  of  both  specimens  manifested  active 
movements.  They  were  attenu- 
ated, fine,  thread-like  worms, 
of  a  white  colour ;  the  cuticle 
was  smooth  and  devoid  of  trans- 
verse markings. 

The  fragment  of  the  male  speci- 
men measured  half  an  inch  in 
length,  and  y|5"  transversely ;  it 
was  thinner  than  the  female,  but 
of  firmer  texture,  and  manifested 


Fio.  18.  Anterior 
end  of  Filnria  san- 
guinis-hominis.  — 
Mature  form  x  100 
diameters. 


Fio.  19.  A  portion  of  the 
mature  Filaria  sanguinis 
hominis,  showing  uterine 
tubules  filled  with  ova  in 
various  stages  of  develop- 
ment; also  the  intestinal 
tube,    x  100  diameters. 


greater  tendency  to  coil.  The  intestinal  canal 
measured  J3"  [-039  mm.]  across,  and  the  sperm- 
tube  ji,"  [  016  mm.]. 

The  length  of  tho  portion  of  the  female  worm 

1  For  further  details,  see  Indian  Medical  Qatette  Sept. 
1,1877;  The  Lancet,  Sept.  29,  1877  ;  and  CentraWlatt/Ur 
die  mcdicinische  Wuscnschaftcn,  No.  43,  1877. 
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which  had  been  secured  was  1^",  and  its  greatest 
width  about  r^".  It  was  packed  with  ova  and 
embryos  in  various  stages  of  development ;  the 
latter,  especially  those  which  were  mature,  mani- 
fested active  movements.  The  head  is  slightly 
club-shaped ;  the  mouth  does  not  manifest  any 
very  distinctly  marked  labial  sub-divisions,  nor 
are  there  any  chitinous  processes  evident  either 
before  or  after  death. 

The  following  measurements  may  r,rCVe  use. 
ful to  future  observers : — 

of  an  in.  mm. 

Oral  aperture  to  end  of  oesophagus    ^  or  -45 
Diameter  of  oral  aperture  .       .    5555  „  '008 
Width  of  extreme  end  (anterior)     ^   „  -047 
Ditto    anterior  end  at  '  neck '    ^is   »  '045 
Ditto    opposite  junction  of  in- 
testine with  oesophagus       .    535   »  -112 
Ditto    about  J  inch  from  an- 
terior end     ....  „  '162 
Width  where  packed  with  ova  and 

embryos      .       .  .  ,,  '25 

Width  of  uterine  tube  filled  with 

ova  2I2   »  '112 

Ditto    alimentary  tube  .       •    eke   »  "037 

The  ova  do  not  possess  any  distinctly  marked 
'  shell ';  from  the  smallest  to  the  largest  nothing 
but  a  delicate  pellicle  can  be  distinguished  as 
enveloping  the  embryo  in  all  its  stages.  The 
average  of  six  measurements  of  the  least  advanced 
kinds  of  ova,  that  is,  those  in  which  the  outline 
of  the  embryo  was  not  distinctly  evident,  was  1^5" 
[•018  mm.]  by  5^"  [-012  mm.]  ;  whilst  the 


Fio.  20.    Ova  and  embryos  of  Filaria  sanguinis-hominis 
x  300  diameters. 

average  measurements  of  three  ova  in  which  the 
embryos  were  visible  were  [-037  mm.]  by 

t^o"  ['03  mm.].  When  the  latter,  after  having 
arrived  at  this  stage  of  development,  are  examined 
during  life,  it  is  in  many  instances  difficult  to 
state  whether  they  are  to  be  considered  as  freed 
embryos  or  not,  as  the  'shell'  has  become  so 
attenuated  and  translucent  as  only  with  difficulty 
to  be  distinguished.  It  is  possible  that  when  the 
embryo  acquires  worm-like  proportions  the  en- 
velope is  not  lost  in  this  species  so  long  as  it  con- 
tinues in  tho  blood. 

With  regard  to  the  relation  of  the  mature 
filaria  sanguinis-hominis  to  pathological  pheno- 
mena nothing  very  decisive  can  be  said;  but  when 
it  is  considered  that  the  blood  of  some  animals 
is  found  occasionally  to  harbour  minute,  active 
organisms,  in  great  numbers  sometimes,  without 
appreciable  injury,  it  seems  not  improbable  that 
the  parental  forms  of  nematoid  haematozoa, 
rather  than  the  embryos,  may  be  the  more  hurt- 
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ful  to  the  animal  economy.  The  lesions  induced 
by  the  growth  of  the  filaria  sanguinolenta  in  the 
arterial  walls  of  dogs,  to  which  the  writer  has 
elsewhere  drawn  attention,  appear  to  lend  support 
to  such  a  view. 

In  1877,  Dr.  Cobbold  announced  tnat  Dr. 
Bancroft,  of  Brisbane,  had  discovered  specimens 
of  what  were  believed  to  be  mature  forms  of  the 
filaria.  A  dead  specimen  was  found  in  a  lym- 
phatic abscess  of  the  arm;  and  on  a  second 
occasion  four  living  specimens  were  obtained 
from  a  hydrocele  of  the  spermatic  cord.  They 
were  of  the  thickness  of  a  hair  and  from  3  to  4 
inches  in  length.  A  minute  description  of  them 
by  Dr.  Cobbold  appeared  in  the  Lancet  of  tlie 
6th  October,  1877.  The  persons  from  whom  the 
specimens  were  obtained  had  not  suffered  from 
either  chyluria  or  nsevoid  elephantiasis,  nor  were 
they  known  to  harbour  embryo  nematodes  in 
their  blood.1 

Timothy  Richards  Lewis. 

FILARIA  {filum,  a  thread). — A  genus  of 
nematoid  worms,  not  very  clearly  defined,  but 
which  contains  a  variety  of  thread-like  parasites 
whose  body  is  of  uniform  thickness  throughout, 
and  at  least  fifty  times  longer  than  it  is  broad. 
Under  this  head  are  often  included  several  human 
parasites,  such  as  the  Dracunculus,  or  Guinea- 
worm  {Filaria  medinensis),  and  the  lung  strongle 
(F.  bronchialis),  in  addition  to  a  variety  of  larval 
or  sexually  immature  nematoids,  whose  genetic 
relations  are  only  very  imperfectly  understood. 
In  the  latter  category  may  be  placed  Bristowe 
and  Rainey's  entozoon  (F.  trachealis) ;  Von 
Nordmann's  eye-worm  {F.  oculi-huinani  or  F. 
lentis) ;  the  loa,  infesting  the  eyes  of  the  Angola 
Coast  and  Gaboon  negroes  (F.  loa) ;  and  lastly, 
the  nematoid  hsematozoon  (F.  sanguinis-hominis) 
recently  described  by  Lewis  in  his  illustrated 
memoir.  It  may  be  doubted  if  any  of  the  above- 
mentioned  parasites  ought  to  be  included  in  the 
genus  Filaria,  as  understood  by  modern  hel- 
minthologists,  but,  practically,  it  is  still  found 
convenient  thus  to  speak  of  them.  The  Dra- 
cunculus will  be  found  described  under  Guinea 
Worm  ;  whilst  the  microscopic  nematoid  infest- 
ing the  blood  will  be  found  noticed  under  the 
articles  ELematozoa,  Chtxtjeia,  and  Filaria 
Sanguinis-homikis.  T.  S.  Cobbold. 

FISH-SKIN  DISEASE. — A  synonym  fox 
ichthyosis.    See  Ichthyosis. 

FISSUBE  {findo,  I  cleave). — A  narrow  and 
superficial  crack  or  solution  of  continuity,  ob- 
served on  the  skin  and  mucous  membranes,  and 
especially  near  the  line  of  junction  of  these 
structures,  as  on  the  lips  and  anus.  See  Anus, 
Diseases  of ;  and  Chaps. 

FISTtTIi  A  {fistula,  a  pipe). — A  narrow  track 
or  canal  leading  from  a  free  surface,  and  extending 
more  or  less  deeply  to  some  seat  of  local  irrita- 
tion, or  it  may  be  constituting  an  abnormal  coin- 

1  The  researches  of  Dr.  Manson,  of  Amoy.  confirmed 
by  Dr.  Lewis,  show  that  embryo  filarite  in  the  blood  me 
imbibed  by  the  mosquito,  or  other  intermediary  host  ; 
undergo  developmental  changeB  ;  and  are  discharged  into 
water  with  tho  larvm  of  the  insect.  Infection  probably 
occurs  through  this  medium.  Dr.  Manson  lias  recently, 
stated  (Medical  Times,  June  1881)  that  the  habitat  of  tlu' 
parent  Maria  is  in  the  lymphatic  trunks.— Ed. 
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munieation  between  two  or  more  cavities,  as  in 
the  ease  of  vesico-vaginal  or  recto-vaginal  fistula. 
See  Abscess. 

FISTULA  IN  ANO  See  Rectum,  Dis- 
eases of. 

FIT. — A  popular  synonym  for  a  sadden  seizure 
characterised  by  loss  or  disturbance  of  conscious- 
ness from  any  cause,  with  or  without  convulsions. 
(See  Convulsions,  Epilepsy,  Hysteria,  and  Syn- 
cope.) The  term  is  also  applied  to  a  sudden  or 
acute  seizure  of  certain  diseases,  such  as  gout, 
asthma,  and  ague. 

FLATULENCE  (flatus,  a  puff  of  wind). 
Synon.  :  Fr.  Flatulence  ;  Ger.  Flatulem. 

Definition. — The  undue  generation  of  gases 
in  the  stomach  and  intestines. 

^Etiology. — The  principal  cause  of  flatulence 
is  fermentation  or  decomposition  of  the  contents 
of  the  stomach  and  bowels — a  condition  usually 
induced  by  embarrassment  of  function.  Hence  it 
is  a  common  symptom  in  dyspepsia — especially 
the  atonic  forms  as  met  -with  in  the  debilitated 
and  the  aged — constipation,  gastritis,  enteritis, 
hepatic  disorders,  intestinal  obstruction,  &c. 
When  flatus  is  generated  too  rapidly  to  be  ac- 
counted for  by  fermentation,  as  in  hysteria,  hypo- 
chondriasis, and  other  forms  of  nervous  debility, 
it  has  been  ascribed,  but  incorrectly,  to  secretion 
of  gases  from  the  mucous  membrane. 

Symptoms. — The  clinical  phenomena  vary  as 
flatus  is  retained  or  discharged;  and  with  the  seat 
of  its  formation,  whether  chiefly  in  the  stomach  or 
intestines.  In  the  former  the  concomitant  symp- 
toms are  those  of  dyspepsia,  and  in  the  latter 
there  is  usually  constipation.  As  a  rule,  how- 
ever, flatulence  pervades  at  the  same  time  more 
or  less  all  the  hollow  viscera,  and  indicates  torpor 
of  the  digestive  organs.  It  is  apt  to  lead  to  these 
further  evils : — (a)  Pain  from  distension  or  from 
irregular  and  forcible  contractions  of  the  walls — 
hence  gastrodynia  and  colic  are  apt  to  arise ;  (b) 
arrest  of  the  normal  movements  of  the  stomach  and 
intestines,  and  consequent  accumulation  within 
them  of  fermentable  matters,  with  further  gene- 
ration of  gases,  leading  to  paralytic  distension ; 
hence  dilatation  of  the  stomach  and  colon,  tym- 
panites or  meteorism,  and  aggravation  of  pre- 
existing dyspepsia  or  constipation  may  ensue ;  and 
(c)  pressure  on  adjacent  organs,  e.g.  on  the  heart 
and  lungs,  inducing  palpitation  and  irregular  ac- 
tion of  the  heart,  precordial  anxiety,  faintness, 
vertigo,  dyspnoea  or  even  asphyxia. 

In  tympanites  there  is  a  rapid  generation  of 
flatus,  which  overpowers  the  contractility  of  the 
hollow  viscera ;  and  the  abdomen  is  round,  tense 
and  tympanitic.  When  this  condition  is  accompa- 
nied by  fever  and  diarrhoea,  typhoid  fever  should 
be  suspected ;  but  if  fever  be  absent,  while  there 
is  bilious  or  etercoraceous  vomiting,  probably 
intestinal  obstruction  exists — intussusception, 
internal  st  rangulation,  hernia,  &c. 

Treatment. — (a)  Imprisoned  flatus  should  be 
dislodged  by  friction  of  the  abdomen  with  stimu- 
lating liniments,  and  gentle  kneading  of  the  most 
distended  parts;  large  draughts  of  hot  water; 
spirit  and  hot  water;  ammonia,  ether,  orspiritsof 
chloroform  ;  aromatic  stimulants — ginger,  cloves, 
mint,  :n;j?e,  cajeput,  camphor,  cascsrilla,  &c. 


When  flatulence  is  chiefly  intestinal,  enemata 
containing  laudanum  with  assafoetida,  turpen- 
tine, or  rue ;  and  pilula  assafoetidae  composita 
with  extractum  nucis  vomicae,  and  an  aperient 
are  the  most  useful  measures. 

(b)  Tlie  generation  of  flatus  sltoidd  be  arrested. 
Fermentation  ma  ,'  be  checked  by  sulphite  or 
sulpho-carbolate  of  soda,  sulphurous  acid,  car- 
bolic acid,  creasote,  or  charcoal — from  the  poplar 
or  vegetable  ivory — immediately  after  food,  and 
by  correcting  and  toning  the  digestive  organs. 
Food  likely  to  ferment  or  lodge,  such  as  starch, 
sugar,  fruits  or  vegetables,  and  warm  liquids — es- 
pecially tea  and  soups — should  be  avoided ;  the 
meals  should  be  well  masticated  and  solid  through- 
out, and  liquids  should  only  be  taken  sparingly  at 
the  close  or  an  hour  after.  In  some  cases,  however, 
flatulence  is  connected  with  an  insufficient  supply 
of  fluids,  and  can  only  be  met  by  increasing  it. 
Alkalies — carbonate  of  magnesia,  soda,  or  lime — 
and  bitters,  especially  strychnia,  are  often  useful 
in  the  flatulence  of  hysteria,  hypochondriasis,  the 
very  nervous  and  the  aged  (Trousseau,  Niemeyer) ; 
but  perhaps  the  best  results  follow  alkalies 
with  nux  vomica  and  bismuth  an  hour  before,  and 
hydrochloric  acid  alone  or  with  Liebreich's  Pepsin 
Essenz  or  other  reliable  preparation  of  pepsin 
after  food.  It  is  also  essential  to  see  that  the 
action  of  the  liver  is  healthy.     George  Oliver. 

FLEXION  (flecto,  I  bend).— A  bending. 
This  term  is  applied  either  to  the  act  of  bending, 
as  in  some  methods  of  treatment,  for  example 
the  cure  of  aneurism  or  the  reduction  of  dislo- 
cations; or  to  the  condition  in  which  parts  are 
bent,  as  the  result  of  disease  or  of  disorder,  as 
when  the  limbs  or  certain  internal  organs  are 
bent  upon  themselves.    See  Womb,  Diseases  of. 

FLOODING. — A  popular  term  for  excessive 
discharge  of  blood  from  the  womb.  See  Men- 
struation, Disorders  of;  and  Pregnancy,  Dis- 
orders of. 

FLUCTUATION  (Jluctus,  a  wave). — A 
physical  sign  consisting  in  a  wave-like  or  undu- 
lating sensation.  It  is  elicited  by  a  peculiar 
mode  of  palpation  with  the  one  hand  while  per- 
cussion is  made  with  the  fingers  of  the  other; 
and  is  due  to  the  presence  of  a  fluid  in  a  natural 
cavity  such  as  the  peritoneum,  or  in  an  abnormal 
closed  space,  such  as  a  cyst  (see  Physical 
Examination).  The  tern  fluctuation  as  used  by 
the  surgeon  has  a  somewhatdifferent  signification, 
being  applied  to  the  sensation  of  the  presence  of 
a  fluid  which  may  be  felt  when  alternate  pressure 
with  the  fingers  is  made,  as  over  the  seat  of  an 
abscess.    See  Abscess. 

FLUKE. — In  its  original  signification  this 
term  means  anything  flat;  but,  in  connection 
with  internal  parasites,  it  refers  generally  to 
the  common  liver-entozoon  and  its  allies,  which 
happen  to  be  more  or  less  flat  or  leaf-shaped. 
The  liver-fluke  belongs  to  the  genus  Fasciola, 
though  more  commonly  spoken  of  as  a  Distoma. 
Some  of  the  flukes  of  man,  as  well  as  of  ani- 
mals, have  a  rounded  form,  quit*  unlike  that 
shown  by  the  ordinary  liver-fluke.  With  one  or 
two  notable  exceptions,  the  flukes  are  destitute 
of  clinical  importance.    Under  this  head  nm.-t 
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also  be  mentioned  a  remarkable  fluke  recently 
discovered  by  Dr.  Lewis  in  India,  and  called  by 
him  Amphistoma  hominis.  As  there  is  ground 
for  believing  that  several  allied  species  (A.  Haw- 
kesii,  A.  Collinsii,  &c.)  prove  injurious  to  ele- 
phants and  horses,  it  is  possible  that  the  human 
amphistome  may  be  productive  of  severe  intes- 
tinal mischief.    See  Distoma,  and  Bllhabzia. 

T.  S.  Cobbold. 

FLUX**  J  (Latin)- — A  flow  or  excessive  dis- 
charge from  a  mucous  surface  through  any  of  the 
natural  passages,  of  seram,  blood,  mucus,  pus,  or 
the  various  secretions.  As  illustrations  of  fluxes 
may  be  mentioned  salivation,  bronchorrhcea, 
biliary  flux,  diarrhoea,  dysentery  or  bloody  flux, 
cholera,  and  leucorrhoea  or  white  flux  (Fluor 
albus). 

FCBTTJS,  Diseases  of  the. — Two  classes 
of  abnormal  conditions  are  seen  in  the  foetus, 
namely : — Those  which  depend  upon  some  inter- 
ference with  the  process  of  development,  such 
as  malformations,  monstrosities,  &c  and  those 
which  are  the  result  of  disease.  This  article 
treats  of  the  latter  only. 

1.  Amputation. — Amputation,  partial  or  com- 
plete, of  foetal  limbs,  may  take  place,  from  con- 
striction of  the  limb  by  a  band  of  the  amnion. 
An  attempt  at  reproduction  of  the  lost  limb  is 
sometimes  seen,  in  the  shape  of  rudimentary 
fingers  and  toes,  projecting  from  the  stump. 
That  such  a  stump  is  the  result  of  amputation 
is  proved  by  the  fact,  that  the  part  cut  off  has 
been  found  in  utero. 

2.  Spontaneous  fractures  and,  dislocations. — 
Fractures  and  dislocations  occur  in  utero,  the 
latter  being  the  more  rare.  They  are  due  to 
some  condition  of  the  bones  and  ligaments  re- 
spectively, leading  to  undue  fragility  of  those 
structures ;  for  they  are  always  multiple,  and  are 
not  accompanied  with  bruising  of  the  adjacent 
soft  parts. 

3.  Tumours. — New  growths  are  met  with  in 
the  foetus — cysts  of  various  kinds,  fibromas, 
lipomas,  &c.  That  most  special  to  the  foetus 
is  a  tumour  situated  over  the  coccyx,  which 
may  be  as  large  as  a  foetal  head.  Such  tumours 
are  spheroidal  or  ovoidal  in  shape,  elastic  in 
consistence,  and  present  rounded  inequalities  on 
the  surface.  On  section  they  are  found  to  con- 
st of  strong  fibrous  trabeculae,  in  the  meshes 

of  which  are  numerous  small  cysts  lined  with 
pithelium.  It  is  thought  by  many  that  they 
riginate  in  Luschka's  gland.  Another  special 
kind  of  tumour  is  that  known  as  &  foetal  inclusion 
— a  swelling  usually  on  the  lower  part  of  the 
trunk,  and  containing  some  part  of  another  fcetrjj, 
more  or  less  imperfectly  developed. 

4.  Inflammation  of  serous  membranes. — This 
form  of  disease  may  occur  in  the  foetus,  such  as 
pleurisy  and  peritonitis.  The  morbid  anatomy 
of  these  changes  does  not  differ  from  that  in  the 
adult.  Peritonitis  is  often  found  associated  with 
syphilis ;  and  it  appears  to  be  almost  always  fatal 
to  the  foetus. 

5.  Visceral  Inflammation. — Inflammation  of  the 
lungs  has  been  met  with,  in  the  form  of  grey  or 
white  lobular  hepatization.  It  is  most  frequent 
in  syphilis.    Enteritis  has  also  been  described. 
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Various  malformations  of  the  heart  which  are 
met  with  can  be  explained  by  supposing  the  oc- 
currence of  endocarditis  during  fcetal  life  ;  but 
there  is  no  proof  that  the  foetus  is  subject  to 
rheumatism.    Virchow  describes  encephalitis. 

6.  Specific  Fevers. —  The  morbid  changes  of 
enteric  fever  have  been  found  in  the  foetus.  In 
pregnant  women  suffering  from  intermittent  fever, 
paroxysms  of  convulsive  movements  of  the  child 
have  been  felt  to  occur  as  regularly  as  the  attacks 
of  ague  in  the  mother ;  and  the  child  when  born 
has  been  found  to  have  a  large  spleen.  Chil- 
dren have  also  been  born  with  skin-eruptions 
thought  to  resemble  those  of  measles,  scarlatina, 
and  smallpox.  The  facts  as  to  the  last-named 
disease  are  the  most  numerous  and  probable. 
The  eruption  of  variola  in  the  foetus  differs 
somewhat  from  that  seen  after  birth,  because, 
the  skin  of  the  fcetus  being  bathed  with  fluid,  no 
crusts  form,  and  the  pustules  run  a  course  like 
those  on  mucous  membranes. 

7.  Diseases  of  the  Skin. — The  foetus  is  subject 
to  skin-diseases.  Pustules  of  ecthyma  ;  patches 
of  erythematous  redness  ;  ulceration  of  the  skin, 
and  syphilitic  eruptions  have  been  seen.  Intra- 
uterine ichthyosis  is  met  with.  Children  have 
been  born  jaundiced,  but  only  by  mothers  them- 
selves suffering  from  that  disease.  But  women 
with  jaundice  do  not  always  bear  jaundiced  chil- 
dren. Jaundice  isnot  necessarily  fatal  to  the  foetus. 

8.  Syphilis. — Syphilis  leads  to  various  lesions 
in  the  foetus,  and  while  it  usually  proves  fatal, 
the  subjects  of  it  that  may  survive  till  birth 
are  feeble  and  badly  nourished.  Flat  tubercles 
occur  on  different  parts  of  the  skin,  especially 
round  the  mucous  orifices;  and  pemphigus, 
affecting  chiefly  the  palms  of  the  hands  and  the 
soles  of  the  feet,  may  be  seen.  The  occur- 
rence of  peritonitis  has  already  been  mentioned. 
Yellow  indurated  nodules,  of  varying  size  and 
number,  may  be  found  in  the  liver,  as  well  as 
similar  nodules  in  the  lungs.  A  peculiar  change 
has  been  described  in  the  thymus  gland,  in  which 
this  structure  externally  appears  healthy,  but 
when  cut  into  and  compressed  exudes  a  whitish 
puriform  fluid.  Other  changes  have  been  re- 
corded, affecting  the  spleen,  pancreas,  and  supra- 
renal capsules,  but  they  are  not  distinctive. 
Changes  in  the  bones  have  also  been  described, 
consisting  of  an  osteo-chondritis,  affecting  the 
ends  of  the  long  bones,  most  frequently  the 
lower  end  of  the  femur. 

9.  Rachitis. — Rickets  is  met  with  in  utero. 
The  changes  it  produces  are  like  those  seen  after 
birth.  It  is  thought  to  be  one  of  the  causes  of 
spontaneous  fractures. 

10.  Tuberculosis.  —  Tuberculosis  sometimes 
commences  in  the  foetus,  tubercles  having  been 
found  in  the  mesentery  and  in  the  lungs. 

11.  Dropsies. — Dropsy  is  met  with  in  the 
foetus,  sometimes  of  the  serous  cavities,  of  which 
hydrocephalus  is  the  most  common.  It  is  often 
associated  with  rickets.  Next  in  frequency 
comes  ascites,  and  lastly  hydrothorax,  which  is 
very  rare.  These  affections  may  destroy  foetal 
life  in  utero ;  but  they  more  often  lead  to  death 
because  they  render  destructive  operations 
necessary  before  delivery  can  be  accomplished . 
General  anasarca  is  also  met  with,  and  there  is 
reason  to  believe  that  it  depends  upon  disease  of 
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the  placenta,  impairing  the  excretory  function 
of  that  organ.  It  is  always  fatal,  if  not  before, 
within  a  fow  hours  after,  birth. 

12.  Visceral  diseases. — Hypertrophy  of  the 
liver,  spleen,  or  kidneys  may  occur  in  the  foetus. 
Cystic  disease  of  the  kidney  may  bo  met  with,  the 
organ  being  converted  into  a  mass  of  cysts  con- 
taining no  trace  of  secreting  structure.  Both 
kidneys  are  usually  affected,  and  the  disease  is 
generally  associated  with  some  malformation 
elsewhere.  Hydronephrosis,  single  or  double, 
along  with  dilatation  of  the  ureter,  or  ureters 
and  bladder,  has  been  seen,  dependent  upon  im- 
permeability of  some  part  of  the  urinary  passages. 
Any  of  these  visceral  diseases  may  form  a 
tumour  so  large  as  to  impede  delivery.  None  of 
them  can  be  diagnosed  before  birth.  Concretions 
of  uric  acid  and  urates  are  not  uncommon. 

The  Causes  of  Death,  of  the  Foetus. — The 
various  causes  of  death  of  the  foetus  in  utero 
may  now  be  briefly  considered.  The  first  of 
these  is  injury,  as  when  the  mother  receives  a 
blow  upon  the  abdomen,  or  has  a  fall.  Such 
occurrences  rarely  directly  injure  the  foetus,  al- 
though this  has  been  known  to  happen.  When 
they  prove  fatal  to  the  foetus,  they  do  so  by  lead- 
ing to  haemorrhage  into,  or  separation  of,  a  por- 
tion of  placenta,  and  consequent  disturbance  of 
the  foetal  circulation.  Poisons  in  the  mother's 
blood,  such  as  lead,  urea,  or  carbonic  acid  (as  in 
the  case  of  heart-disease  with  cyanosis),  may  lead 
to  death  of  the  foetus.  Syphilis  has  already  been 
referred  to.  Epileptiform  convulsions  may  de- 
stroy foetal  life,  either  by  asphyxia,  or  by  leading 
to  haemorrhage  into  the  placenta.  Extreme 
Micemia  and  the  cancerous  cachexia,  are  among 
the  causes  of  foetal  death.  Any  kind  of  disease 
attended  with  pyrexia  will  also  destroy  foetal  life 
if  the  temperature  rise  high  enough.  A  tempera- 
ture exceeding  105°  Fahr.  appears  to  be  invari- 
ably fatal  to  the  foetus.  Certain  diseases  of  its 
appendagesm&j  lead  to  death  of  the  foetus,  such 
as  fatty  degeneration,  or  oedema,  of  the  placenta ; 
obliteration  of  the  umbilical  vessels;  or  inter- 
ruption of  the  circulation  in  the  cord  by  knots  in 
it,  or  pressure  upon  it.  It  is  believed  that  there 
are  some  diseases  of  the  mother's  uterus  which 
lead  to  death  of  the  foetus  ;  but  what  they  are  is 
not  known.  It  is  said  that  some  women  acquire 
a  habit  of  having  dead  children.  This  means  that 
there  are  cases  in  which  an  apparently  healthy 
woman  will  repeatedly  have  dead  children,  the 
cause  of  whose  death  a  skilled  observer  cannot 
find  out.  In  other  words,  there  are  causes  of 
foetal  death  as  yet  unknown. 

The  Consequences  of  Death  of  the  Fcetus. 
A  dead  fcetus  while  retained  in  utero,  and  thus 
protected  from  the  air,  does  not  putrefy,  but  un- 
dergoes a  process  of  maceration.  The  whole 
body  becomes  soft  and  flaccid,  its  tissues  being 
infiltrated  with  fluid  ;  but  it  has  no  putrid  odour. 
The  skin  presents  bullae  filled  with  reddish  serum, 
and  the  epidermis  is  readily  detached  with  slight 
friction.  The  surface  is  of  a  cyanotic  colour, 
which  after  exposure  to  the  air  becomes  of  a 
more  or  less  bright  red;  it  is  not  greenish,  as 
is  seen  in  putrefaction.  The  cellular  tissue  is 
infiltrated  with  bloody  serum.  The  viscera 
have  lost  their  distinctive  tints,  and  become  of 
a  reddish-brown  colour.    The  cranial  bones  are 


abnormally  mobile,  overlapping  one  another  tc 
a  greater  extent  than  normal ;  and  the  periosteum 
may  be  stripped  off  them.  These  appearances 
are  much  the  same,  whatever  be  the  cause  of 
death,  but  they  vary  in  degree  according  to  the 
length  of  time  which  "as  elapsed  since  death. 

Besides  the  diseases  of  the  fcetus  described 
above  there  are  others  which  are  not  fatal,  and 
the  chief  interest  of  which  lies  in  their  course 
and  treatment  after  birth.  These  are  discussed 
in  other  articles,  and  for  that  reason  are  not 
mentioned  here.  G.  E.  Herman. 

FOLIE  CIBCTJLAIBE  (French).  —  This 
term  is  applied  by  the  French  psychological 
physicians  to  a  variety  of  insanity  characterised 
by  alternations  of  excitement  and  depression. 
The  patient  passes  through  an  attack  of  mania 
of  perhaps  an  ordinary  character  but  when  he 
appears  to  have  recovered  he  sinks  into  melan- 
cholia, and  thence  emerges  again  to  become 
maniacal  and  excited.  The  duration  of  each 
stage  may  vary  from  weeks  to  months ;  some- 
times one  state  will  follow  the  other  immediately; 
in  other  cases  a  period  of  convalescence  will 
intervene,  during  which  the  patient  appears 
well,  and  can  hardly  be  considered  insane.  Yet 
the  prognosis  is  extremely  unfavourable  in  all 
such  cases,  and  it  is  of  great  importance  in 
estimating  the  extent  of  recovery  of  a  patient 
that  it  should  be  clearly  ascertained  that  the 
attack  is  not  one  of  a  series  following  one  another 
in  the  manner  mentioned.   G.  F.  Blandfoed. 

FOLLICLES,  Diseases  of  (folliculus,  dim. 
of  follis,  a  bag). — The  name  '  follicle  '  has  been 
applied  to  a  great  variety  of  different  structures, 
which  have  in  common  the  shape  of  a  bag  or 
sac,  whether  circular  or  elongated  in  outline ;  for 
example — the  Graafian  follicles,  the  lymphatic 
(Peyerian)  follicles  of  the  intestine,  and  the  fol- 
licles of  the  mucous  membrane  of  the  stomach, 
intestine,  and  uterus.  The  name  has  been  fur- 
ther extended  to  include  glands  somewhat  more 
complex  in  structure,  such  as  the  sudoriparous 
glands  or  sweat-follicles,  the  sebaceous  follicles, 
and  the  tonsils ;  as  weU  as  the  saccular  depres- 
sions in  which  the  hair  and  the  teeth  take  their 
origin.  The  name  Synovial  Follicles  is  sometimes 
given  to  processes  of  synovial  membrane  inva- 
ginated  in  the  capsule  of  a  joint. 

For  an  account  of  the  diseases  of  these  various 
structures,  the  reader  is  referred  to  the  several 
articles  under  which  they  are  discussed;  but  so 
far  as  the  true  follicles  are  concerned,  the  fol- 
lowing may  be  said  to  be  the  principal  morbid 
changes  to  which  they  are  liable : — Atrophy  ; 
Hypertrophy;  Obstruction,  and  Distension; 
Inflammation;  Ulceration;  Cystic  Disease; 
New  Growths  ;  Tubercle ;  Acute  Specific  pro- 
cesses, such  as  the  typhoid  ;  and  Parasitic  disease. 

FOMENTATION"  (fovea,  I  keep  warm). 
Synon.  :  Fr.  Fomentation;  Ger.  Bahung. 

Definition. — Fomentation  is  the  application 
to  the  surface  of  the  body  of  flannels,  cloths,  or 
sponges  moistened  with  hot  water,  either  pure  or 
containing  some  medicinal  substance  in  solution. 

Action. — The  action  of  a  simple  fomentatioc 
is  the  same  as  that  of  a  poultice.  By  its  warmth 
and  moisture  it  tends  to  relax  the  muscular  fibres 
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af  the  skiu,  and  softeu  the  cuticle,  thus  relieving 
tension,  and  diminishing  pain  and  irritation.  In 
the  early  stages  of  inflammation  it  favours  re- 
solution, by  maintaining  the  temperature  and 
promoting  active  circulation  through  the  area 
which  has  suffered  from  the  injurious  influence 
which  has  started  the  process.  In  the  later 
stages  it  promotes  and  hastens  suppuration,  by 
causing  dilatation  of  the  vessels,  and  hastening 
exudation  and  cell-multiplication.  A  fomenta- 
tion is  superior  to  a  poultice  in  lightness  and 
cleanliness,  but  unless  care  be  taken  it  loses  its 
heat  mora  quickly.  This  disadvantage  may  be 
overcome  by  covering  the  fomentation  with  a 
thick  layer  of  cotton-wool. 

Application  and  Uses. — A  fomentation  is 
thus  applied : — A  piece  of  coarse  flannel,  or  of 
spongio-piline,  sufficiently  large  to  cover  the  af- 
fected part  when  folded  into  two  layers,  is  put 
into  a  basin  and  boiling  water  is  poured  upon  it. 
It  is  then  lifted  from  the  basin  with  a  pair  of  tongs 
or  some  convenient  instrument,  and  dropped  on 
the  wringer.  This  is  a  stout  piece  of  towelling 
with  a  stick  attached  to  each  end.  The  sticks 
then  being  twisted  in  opposite  directions,  as 
much  water  as  possible  is  squeezed  out  of  the 
flannel.  It  is  then  immediately  placed  on  the 
affected  part,  and  covered  with  a  large  piece  of 
oiled  silk  or  indiarubber  sheet  extending  at  least 
one  inch  on  each  side  of  it.  Over  this  may  be 
placed  a  thick  layer  of  cotton-wool,  and  a  bandage. 
If  the  flannel  be  not  squeezed  sufficiently  dry  it 
will  wet  the  bed  or  clothing.  If  not  sufficiently 
eovered  with  oiled  silk  and  wool  it  soon  becomes 
cold.  Whatever  means  may  be  taken  to  retain 
the  heat  of  a  fomentation,  it  can  be  kept  above 
the  temperature  of  the  body  only  for  a  few 
minutes.  If,  therefore,  the  full  effect  of  fomen- 
tation is  desired  to  be  obtained,  the  flannels  must 
be  changed  every  twenty  minutes.  In  many  parts 
a  sponge,  or  a  piece  of  spongio-piline,  wrung  out 
of  boiling  water  forms  a  most  convenient  form 
of  fomentation.  When  the  fore-arm  or  hand  is 
affected,  a  bath  of  hot  water  may  be  substituted 
for  fomentations.  The  temperature  of  the  water 
must  be  maintained  by  the  repeated  addition 
of  small  quantities  of  boiling  water. 

Fomentations  are  especially  useful  in  all  cases 
of  erysipelas  and  diffuse  cellulitis,  and  in  boils. 
In  peritonitis  they  are  borne  more  easily  than 
poultices,  on  account  of  their  greater  lightness. 
Whenever  they  can  be  employed  they  are 
superior  to  poultices  on  account  of  their  cleanli- 
ness. They  are  not  applicable  to  cases  in  which 
there  is  a  discharging  wound  or  abscess,  asunder 
such  conditions  the  cloths  become  foul. 

Varieties. — If  it  is  desired  to  add  some  slight 
counter-irritation  to  the  warmth  and  moisture, 
the  fomentation  may  be  sprinkled  with  turpen- 
tine before  it  is  applied.  This  forms  the  ordinary 
turpentine-stupe.  The  sedative  action  of  the 
fomentation  may  be  increased  by  sprinkling  it 
with  laudanum.  The  ordinary  poppy-fomentation 
is  often  used  with  the  same  intention.  It  is  thus 
prepared  : — Half  a  pound  of  poppy-heads  with 
the  seeds  taken  out  is  boiled  for  ten  minutes  in 
four  pints  of  water,  and  the  liquid  then  strained 
off.  The  decoction  is  kept  warm  over  a  fire  and 
the  flannels  dipped  in  it  and  applied  as  before 
described  about   every  half-hour.    The  term 
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'  dry  fomentation  '  is  sometimes  applied  to  bags 
of  salt,  hot  bran,  or  chamomile  flowers  ;  or  pieces 
of  flannel  toasted  before  a  fire  and  applied  hot. 
These  often  give  relief  in  cases  of  intestinal, 
renal,  or  biliary  colic.  Mahcus  Beck. 

FOMITES  (fomes,  fuel). — Substances  ca- 
pable of  retaining  cortagium-particles,  and  thus 
of  being  the  means  of.  propagating  any  infectious 
disease.  The  most  important  fomites  are  bed- 
clothes, bedding,  woollen  garments,  carpets,  cur- 
tains, letters,  &c.    See  Contagion. 

FOOD.    See  Aliments,  tind  Diet. 

FOOD,  iEtiology  of.— See  Disease,  Causes 
of ;  and  Digestion,  Disorders  of. 

FORAMEN"  OVALE,  Patency  of. — Set 

Heart,  Malformations  of. 

FORCIBLE  FEEDING.— In  the  treat 
ment  of  insanity  it  not  unfrequently  happens 
that  we  are  compelled  to  administer  food  by 
force  to  patients  who,  for  one  reason  or  another, 
refuse  to  take  it.  The  majority  of  them  are  melan- 
cholic persons  who  think  they  ought  not  to  eat, 
or  try  to  commit  suicide  by  starvation,  and  many 
are  in  a  feeble  bodily  condition  when  they  com- 
mence this  refusal.  Such  persons  must  be  fed  by 
force  without  delay.  Strong  patients  may  be 
allowed  a  longer  time,  for  many  refuse  from  whim 
or  obstinacy,  and  hunger  will  soon  overcome  their 
disinclination.  Some  patients  in  a  state  of  acute 
delirium  will  take  no  food ;  they  must  be  fed  at 
once,  and  it  is  important  that  they  should  be 
fed  without  a  protracted  and  exhausting  struggle, 
for  they  will  resist  desperately  unless  completely 
overmastered.  In  almost  every  case  feeding 
should  be  done  early :  the  sooner  it  is  done,  the 
shorter  will  be  the  period  during  which  it  will 
be  required.  What  method  is  to  be  adopted  ? 
The  various  plans  range  from  merely  feeding 
with  a  spoon  as  one  feeds  a  child  to  sending 
food  down  the  oesophagus  with  a  tube  passed 
through  the  mouth  or  nose,  the  patient  being 
restrained  in  a  chair  or  on  a  bed  by  attendants 
or  mechanical  restraint.  The  mode  of  feeding 
varies  according  to  the  resistance,  and  no  one 
method  is  applicable  to  every  case.  There  is  no 
need  to  pass  an  oesophageal  tube  down  the  throat 
of  a  man  whose  resistance  is  passive  and  easily 
overcome;  on  the  other  hand  we  occasionally 
find  patients  of  great  muscular  strength  and 
indomitable  will,  who  can  hardly  be  fed  with 
safety  in  any  way  except  by  the  stomach-tube. 
Of  these  we  may  speak  first.  In  what  position 
are  they  to  be  fed,  sitting  or  lying  down  ?  H 
they  are  to  be  held  by  attendants  no  doubt  the 
recumbent  posture  is  the  one  in  which  the  latter 
can  exercise  most  power.  But  when  a  man  is  so 
strong  that,  as  we  are  told,  five  attendants  must 
hold  him,  a  struggle  will  not  be  unattended  with 
danger,  for  the  five  are  not  all  acting  together, 
and  he  gets  loose  now  a  leg  and  now  an  arm,  to 
the  great  discomposure  of  the  operator :  more- 
over this  struggle  repeated  three  times  a  day 
soon  renders  him  a  mass  of  bruises.  He  should 
be  placed  in  a  strong  wooden  chair,  and  by  sheets 
wound  round  his  body,  arms,  and  legs  he  can  be 
fastened  to  the  chair  so  completely  that  he  is  as 
incapable  of  movement  ns  if  he  were  paralysed. 
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yet  he  get  s  no  bruise,  and  the  operator  acta  upon 
him  tree  from  all  inconvenience.    Some  writers 
advocate  feeding  by  the  nose,  and  prefer  this 
method  to  passing  a  tube  through  the  mouth. 
But  if  a  long  tube  is  used  it  is  apt  to  get.  into 
tho  larynx,  and  if  the  food  is  passed  into  the  noso 
through  a  funnol  or  foedor,  it  is  often  ejected 
again.    The  only  advantage  of  feeding  through 
the  nose  is  that  we  are  not  compelled  to  force 
open  the  mouth.  This  is  a  work  of  difficulty  if  the 
patient  is  strong  and  his  teeth  perfect,  unless  wo 
are  provided  with  the  screw-key  invented  for 
this  purpose :  with  this  there  is  little  difficulty, 
and  only  bungling  will  injure  the  teeth  or  gums, 
if  the  patient  is  properly  secured  and  the  head 
held  by  an  attendant,  not  between  his  knees  but 
in  his  hands.    If  the  oesophageal  tube  be  of  good 
size  it  cannot  enter  the  larynx.    The  wooden 
termination  of  the  tube  must  be  short,  so  as  to 
allow  of  its  curving.    The  operator  standing  in 
front  passes  the  tube  through  the  hole  of  the 
gag,  inclining  it  to  the  patient's  left,  so  as  to 
avoid  the  vertebrae.     It  may  be  held  by  the 
tongue,  but  at  the  first  inspiration  the  hold  is 
relaxed,  and  it  glides  down  the  oesophagus. 
The  food  may  be  poured  down  it  by  a  funnel  or 
pumped  down  by  the  pump.    The  next  class  of 
patients,  making  less  resistance,  may  be  fed  by 
Paley's  feeder,  a  glass  vessel  with  a  flattened  spout 
which  goes  over  the  tongue  :  the  food  is  emitted, 
a  little  at  a  time,  by  means  of  a  spring,  and 
finds  its  way  down  the  gullet.  A  certain  number 
of  patients  may   be  fed  by  getting  a  funnel 
behind  the  teeth  and  pouring  food  into  it ;  and 
others  by  holding  the  mouth  open  by  means  of 
two  spoons,  and  then  pouring  food  in.  The 
objection  to  the  latter  method,  and  to  its  many 
modifications,  is  the  time  taken  up  in  the  opera- 
tion, whereby  great  fatigue  and  exhaustion  are 
produced.  G.  T.  Blandfobd. 

FORMICATION  {formica,  an  ant). — An 
abnormal  subjective  sensation  referred  to  the 
skin,  which  is  described  as  of  a  '  creeping  charac- 
ter, and  as  resembling  the  crawling  of  ants  upon 
the  surface.    See  Sensation,  Disorders  of. 

FOURTH  NERVE,  Diseases  of. — Morbid 
states  of  the  fourth  nerve  are  shown  in  spasm  or 
paralysis  of  the  superior  oblique  muscle  which  it 
supplies.  Little  is  known  of  overaction  of  this 
muscle.  Clonic  spasm  in  it  is  seen  in  rotatory 
nystagmus.  Paralysis  is  not  uncommon.  Its 
usual  causes  are  inflammation  of  the  nerve-sheath 
from  cold  ;  syphilitic  affections  of  the  nerve  or  of 
its  membranes  ;  cerebral  tumours  &c,  pressing 
on  or  injuring  the  nerve  at  its  origin  from  the 
valve  of  Vieussens,  or  in  its  course  around  the 
crus;  aneurism;  exostoses  or  growths  in  the 
orbit;  and  degeneration  of  the  nucleus,  in  common 
with  the  nuclei  of  the  other  nerves  of  the  ocular 
muscles. 

Symptom?. — f.ven  in  complete  paralysis  of  the 
superior  oblique  muscle  there  is  little  obvious 
deviation  of  the  affected  eye.  Movement  down- 
wards is,  however,  defective,  and  therefore  diplo- 
pia exists  when  the  eye  is  moved  below  a  line 
which  runs  obliquely  downwards  from  the  healthy 
to  the  paralysed  side,  through  the  point  of  mid- 
fixation.  Movements  which  necessitate  a  down- 
ward position  of  the  head  are  therefore  chiefly 
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interfered  with,  and  it  is  common  for  the  first 
discovery  of  a  defect  to  be  that  the  patient 
becomes  giddy  when  he  goes  downstairs,  in  con- 
sequence of  seeing  two  flights  of  stairs  before 
him  instead  of  one.    The  chief  visible  defect  in 
movement  of  the  affected  eye  (examined  alone"* 
is  downwards  and  inward*  because  it  is  when  tui 
eyeball  is  moved  in  these  directions  that  the 
superior  oblique  has  moat  influence  on  the  ver- 
tical position  of  the  eyeball.    The  defect  in  the 
rotation  of  the  eyeball  is  greatest  when  it  is  moved 
downwards  and  outwards.    The  diplopia  which 
exists  when  both  eyes  look  down  is  homonymous, 
that  is,  the  image  formed  by  the  affected  eye  is 
on  the  same  side  as  that  eye.   The  left  eye  being 
higher  than  the  right,  its  image  (the  left)  appears 
lower  than  tho  right  image.    The  action  of  the 
superior  oblique  being  to  move  the  upper  end  of 
the  vertical  axis  of  tho  eye  inwards,  there  is  in 
its  paralysis  an  abnormal  divergence  of  the  upper 
ends  of  the  vertical  axes,  and  the  double  images 
(being  always  inverted)  will  converge ;  their  upper 
ends  being  nearer  together  than  the  lower.  This 
is  due  to  the  obliquity  of  the  false  left  image,  and 
this  obliquity  is  greatest  when  the  eyeball  is 
moved  to  the  left  and  downwards,  because  in  this 
position  the  rotatory  power  of  the  superior  oblique 
is  greater,  and  the  obliquity  is  least  in  looking 
inwards  and  downwards.    Thus  the  convergence 
of  the  images  is  greatest  when  the  difference  in 
height  is  least,  and  vice  versa.  When  the  paralysis 
of  the  superior  oblique  has  existed  for  some  time, 
a  secondary  contraction  of  the  inferior  oblique  may 
cause  crossed  diplopia  in  looking  upwards. 

Treatment. — The  treatment  of  paralysis  of 
the  fourth  nerve  is  in  the  main  that  of  its  cause. 
When  due,  as  it  very  commonly  is,  to  syphilis, 
iodide  of  potassium  in  full  doses,  with  or  without 
mercury,  is  necessary.  Smaller  doses  of  iodide 
with  quinine  or  iodide  of  iron  are  also  useful  for 
rheumatic  paralysis.  Blisters  to  the  temple  in 
the  early  stages  are  useful.  A  little,  but  not 
much,  good  may  be  effected  by  applying  the 
constant  current  from  the  eyelid  to  the  forehead 
(Benedikt),  a  few  cells  only  being  used. 

W.  R.  Gowers. 
FRAGILITAS     ORIN-ITJM  {fraailiias, 
brittleness ;  crinis,  the  hair).  See  Hate,  Diseases 
of. 

FRAGILITAS  OSSITJM.  — A  diseased 
condition  of  the  bones  in  which  they  are  ex- 
tremely fragile,  so  that  they  are  liable  to  fracture 
from  very  slight  causes.    Sec  Bone,  Diseases  of. 

FRAMBCESIA  (framboise,  a  strawberry). — 
Synon.  :  Yaws  j  Fr.  and  Ger.  Pian. 

Definition. — Framboesia  consists  of  an  erup- 
tion of  yellowish  or  reddish-yellow  tubercles ; 
which  gradually  develop  into  a  moist  exuding 
fungus  without  constitutional  symptoms,  or  with 
such  only  as  result  from  ulceration  and  prolonged 
discharge,  namely,  debility  and  prostration. 

^Etiology. — This  disease  is  peculiar  to  the 
African  race,  both  in  their  native  country  and 
in  the  West  Indies.  Yaws  are  epidemic;  they 
are  also  contagious  by  actual  contact,  and  conse- 
quently inoculable.  The  period  of  incubation  ol 
the  poison  ranges  from  three  to  ten  weeks,  and, 
except  in  rare  instances,  the  disease  occurs  only 
once  in  a  lifetime. 


FRAMBCESIA. 

Symptoms. — The  tubercles  begin  with  little  or 
no  hypersemia,  and  range  in  size  between  that  of 
a  pin's  head  and  a  prominent  mass  one  or  two 
inches  in  diameter.  Some  subside  without  piercing 
the  cuticle,  and  disappear  without  causing  dis- 
organisation of  the  skin.  When  the  cuticle 
impenetrated,  the  tubercles  assume  the  appear- 
ance of  a  fungous  mass  of  spheroidal  figure, 
yellowish  or  pinkish  in  colour,  and  moistened 
with  a  dirty^yellow,  foetid  secretion.  At  a 
later  period  the  fungus  shrinks  in  size,  and  is 
converted  into  a  yellow  and  brownish  scab ;  at 
other  times  the  ulceration  extends  deeply  and 
widely  into  the  tissues.  The  subsidence  of  the 
eruption  is  succeeded  by  a  pigmented  stain,  and 
the  healing  of  the  ulcers  by  a  pigmentary  cicatrix. 

The  eruption  selects  by  preference  as  the  seat 
of  its  development,  the  face  and  neck,  the  limbs, 
the  feet,  and  the  genital  region,  and  is  frequently 
found  around  the  mouth,  the  apertures  of  the 
nostrils,  the  eyelids  and  the  anus,  where  it  is 
apt  to  present  a  thick  fringe  of  tubercles  or  a 
broad  prominent  band  or  ridge. 

Course  and  Terminations. — The  ordinary 
duration  of  framboesia  extends  from  two  to  four 
months,  but  frequently  this  period  is  prolonged 
to  one  or  several  years.  When  it  is  irregular  in 
its  development  the  constitution  is  apt  to  suffer, 
ulcers  form  around  the  joints,  the  joints  swell, 
the  discharge  from  the  ulcers  is  excessive,  the  ex- 
halations of  the  body  are  highly  offensive,  and 
the  patient  is  crippled  for  life,  or  in  some  in- 
stances relieved  only  by  death. 

Treatment. — The  treatment  of  yaws,  accord- 
ing to  the  best  authorities,  consists  in  cleanliness, 
generous  diet,  the  local  use  of  carbolic  acid 
lotions  and  diluted  nitrate  of  mercury  ointment ; 
and  the  employment  of  constitutional  remedies, 
of  which  the  most  useful  are  mercury,  with  sar- 
8aparilla  or  a  decoction  of  the  woods,  iodide  of 
potassium,  and  tonics.         Erasmus  Wilson. 

PEAKCE,  South  of. — The  eastern  part 
(Mediterranean  Coast)  is  dry  and  bracing,  with  a 
very  clear  atmosphere.  The  chief  resorts  in  it 
are  Cannes,  Mentone,  Hyeres,  and  Nice.  The 
western  part  is  moist  and  mild  but  variable,  the 
principal  places  in  it  being  Arcachon,  Biarritz, 
and  Pau.  See  Climate,  Treatment  of  Disease  by. 

rEANZENSBAD,  in  Austria.— Alkaline 
sulphated  waters.    See  Mineral  Waters. 

FKECKLES. —  Synon.  :  Lentigines;  lenti- 
culiB ;  Fr.  ephelides ;  Ger.  Sommersprossen,  Som- 
merflecJcen. — A  freckle  is  a  pigmentary  discolora- 
tion of  the  skin,  which  has  received  its  Latin  or 
technical  name  from  a  resemblance  in  colour, 
figure,  and  size  to  a  lentil.  It  varies  in  tint  from 
yellow  to  olive,  from  brown  to  black  ;  and  is  met 
with  on  the  exposed  parts  of  the  skin,  particu- 
larly tho  face,  neck,  and  hands,  and  occasionally 
on  the  covered  parts  of  the  body  ('  cold  freckles '). 
It  is  usually  found  in  children  and  women  in  whom 
the  skin  is  sensitive  and  delicate,  and  has  ob- 
tained its  German  synonyms  from  its  greater 
frequency  in  tho  summer  season.  See  Pigmenta- 
tion, Disorders  of.  Erasmus  Wilson. 

FBEMISSEMENT  CATAIEE  (fremisse- 
mcnt,  purring;   cataire,  connected  with  a  cat\ 
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A  physical  sign  felt  on  applying  the  hand  over 
the  region  of  the  heart  or  great  vessels  in  certain 
morbid  conditions  ;  and  compared  to  the  sensa- 
tion conveyed  to  the  hand  by  tb.6  purring  of  a  cat. 
This  sign  is  more  commonly  known  as  '  thrill '  or 
'  purring  tremor.'    See  Physical  Examination. 

FBEMITTJS  (fremitus,  a  loud  noise).— A 
group  of  physical  signs,  elicited  by  placing 
the  hand  over  the  respiratory  organs,  while 
the  patient  speaks  (vocal  fremitus),  or  coughs 
(tussive  fremitus) ;  or  in  certain  morbid  condi- 
tions when  the  patient  simply  breathes  (rhon- 
chal,  and  friction- fremitus).  A  fremitus 
may  sometimes  also  be  felt  over  the  cardiac 
region  in  connection  with  the  movements  of  the 
heart,  when  the  surfaces  of  the  pericardium  are 
much  roughened.  Another  form  of  fremitus  is 
a  peculiar  sensation  called  hydatid  fremitus, 
which  may  be  elicited  by  a  special  mode  of  per- 
cussion over  hydatid  tumours  in  some  cases.  Set 
Physical  Examination. 

FBICTIOET.— Synon.  :  Rubbing ;  Fr.  Fric- 
tion ;  Ger.  Bcibung. 

Definition. — By  friction  we  mean  surface- 
rubbing,  as  distinguished  from  shampooing,  or  as 
it  is  sometimes  called  medical  rubbing,  a  process 
of  manipulation  by  which  deep  pressure  is  made 
upon  the  muscles. 

Applications  and  Uses. — Friction  is  usefully 
employed  over  the  surface  of  a  limb,  or  the  trunk, 
for  a  variety  of  purposes.  It  is  especially  useful 
when  the  circulation  is  enfeebled,  either  by  the  ex- 
ternal application  of  cold,  amounting  when  in  a 
severe  degree  to  frost-bite, or  in  cases  of  paralysis. 
The  effect  is  still  further  increased  by  the  use  of 
various  stimulating  liniments  and  embrocations, 
more  especially  when  it  is  desirable  to  excite  a 
certain  amount  of  counter-irritation  over  a  large 
cutaneous  surface  for  the  relief  of  congestion  or 
inflammation  of  internal  organs. 

Another  object  with  which  friction  is  largely 
employed  in  medicine,  is  to  facilitate  the  ab- 
sorption and  introduction  into  the  system  of 
various  remedial  agents  applied  externally, 
instead  of  being  administered  internally  by  the 
stomach.  By  this  means  gastric  irritation  and 
disturbance  are  avoided,  and  the  effects  of  the 
remedies  upon  the  system  can  be  more  closely 
watched  and  regulated.  In  this  way  mercury 
is  frequently  introduced  into  the  system  by  the 
process  commonly  spoken  of  as  rubbing  in,  and 
salivation  can  be  more  easily  avoided  or  checked 
at  its  commencement  than  when  mercury  is  ad- 
ministered by  the  mouth.  The  part  of  the  body 
selected  for  this  purpose  is  that  along  the  inner 
side  of  the  thigh  up  to  the  groin,  and  mercury, 
rubbed  in,  in  the  form  of  ointment,  every  night 
and  morning,  will  generally  affect  the  system  in 
a  few  days. 

Another  instance  of  friction  is  to  be  found  in 
the  fattening  of  children  by  the  process  of  rub- 
bing in  oil — fresh  neat's-foot  oil  is  the  best — 
every  night  and  morning,  over  the  chest,  abdo- 
men, arms,  and  thighs.  Emaciated  children 
thus  treated  gain  in  weight  by  tho  absorption 
of  the  oil;  and  not  only  do  they  fatten,  but 
their  general  nutrition  and  health  are  im- 
proved, often  with  the  diminution  of  glandular 
swellings  and  the  disappearance  of  coughs,  so 
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that  there  is  some  ground  for  the  belief  in  the 
curative  influence  of  this  method  of  medication 
in  incipient  phthisis.  William  Adams. 

FRICTION-FREMITUS.— The  form  of 
fremitus  produced  by  the  rubbing  together  of 
surfaces  roughened  by  various  morbid  conditions, 
as  of  the  pleura  in  breathing,  or  of  the  pericar- 
dium from  the  movements  of  the  heart.  See 
Fremitus,  and  Physical  Examination. 

FRICTION-SOUND. — A  physical  sign, 
heard  on  auscultation,  and  due  to  the  rubbing 
against  each  other  of  serous  surfaces  that  have 
lost  their  natural  smoothness  and  moistness  from 
any  cause.    Sec  Physical  Examination. 

FRIEDRICHSHALL,  111  Germany. — Sul- 
phated  waters.    See  Mineral  Waters. 

FROST-BITE. — A  local  effect  of  extreme 
cold  upon  any  of  the  tissues  of  the  body.  See 
Cold,  Effects  of  Extreme  or  Severe. 

FUMIGATION  (ficmigo,  I  smother). 

Definition. — This  is  a  mode  of  employing 
certain  medicinal  agents  which  are  capable  of 
being  volatilised  by  heat,  the  vapour  being  then 
allowed  to  escape  into  an  apartment,  or  to  come 
in  contact  with  articles  of  clothing  and  other 
objects,  for  purposes  of  disinfection  (see  Disin- 
fection) ;  or  being  allowed  to  act  upon  the  sur- 
face of  the  body  as  a  whole,  or  upon  certain  parts 
of  it,  for  therapeutic  purposes,  either  local  or 
general,  on  being  absorbed.  The  chief  agents 
which  are  thus  used  are  sulphur  and  mercury. 

Mode  of  Application  and  Uses. — The  mode 
of  using  sulphur  as  a  disinfectant  will  be  found 
sufficiently  explained  under  the  article  Disinfec- 
tion. The  vapour  may  also  be  brought  with  a 
therapeutic  object  into  contact  with  the  body  or 
any  part  of  it  in  the  dry  state,  the  sulphur  being 
burnt  in  a  suitable  apparatus.  As  a  general 
application  it  is  used  for  the  cure  of  itch ;  as 
a  local  application  in  diseases  of  the  throat,  and 
various  other  affections. 

Mercurial  fumigation  is  now  commonly  effected 
by  means  of  the  moist  mercurial  vapour  bath,  in 
which  the  skin  is  exposed  to  the  fumes  of  mer- 
cury volatilized  by  heat  and  mixed  with  steam, 
in  a  suitable  apparatus.  This  process  is  more 
effectual  than  dry  fumigation,  for  the  moistened 
skin  is  more  capable  of  receiving  and  absorbing 
the  mercurial  vapour  which  settles  upon  it.  It 
is  not  desirable  to  produce  profuse  perspiration, 
as  this  exhausts  the  patient,  and  washes  the 
mercurial  film  from  the  body. 

Various  preparations  of  mercury  have  been 
tried,  but  by  far  the  best  is  calomel  as  recom- 
mended by  Mr.  Lee,  which  is  capable  of  being 
more  comple'  aly  volatilized  than  any  other  form 
and  with  ai^ss  degree  of  heat,  whilst  the  amount 
administered  is  more  accurately  known.  The 
quantity  used  for  each  bath  may  be  varied  from 
10  to  SO  grains,  and  given  daily  or  at  such  inter- 
vals as  circumsfcauces  indicate.  The  body  should 
be  protected  from  cold  after  leaving  the  bath, 
and  night  is  the  best  time  for  its  use,  as  the 
patient  can  then  go  to  bed  envoloped  in  the 
cloak  or  blanket  which  has  been  employed  in 
the  process,  and  upon  which  much  of  the  vapour 
has  collected.    Salivation  is  readily  and  often 
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quickly  produced  by  this  method,  so  that  the 
gums  must  be  carefully  watched  and  the  dose 
regulated.  The  time  ordinarily  required  for 
the  bath  is  about  20  minutes,  but  if  headache 
or  lassitude  be  caused,  it  must  not  be  so  pro- 
longed. 

The  advantages  of  this  practice  are  that  mer- 
cury can  be  introduced  into  the  system  without 
giving  rise  to  the  intestinal  derangements,  loss 
of  appetite,  &c,  which  its  exhibition  by  the 
mouth  sometimes  occasions,  and  its  direct  action 
upon  the  skin  often  appears  to  be  of  service. 
There  is,  however,  the  disadvantage  that  in  some 
cases  the  mercurial  fumes  may  cause  a  syphilitic 
eruption  to  inflame  and  spread. 

Mercurial  fumigation  has  been  employed  for 
primary  syphilis,  but  it  answers  best  in  the 
secondary  stage  of  the  disease,  and  especially 
for  the  dry  eruptions.  Sometimes  it  is  useful  for 
the  tertiary  manifestations  which  resist  iodide  of 
potassium,  but  it  should  be  tried  very  cautiously 
in  these  cases. 

In  certain  cases  where,  from  feeble  health  or 
other  causes,  it  is  not  advisable  to  influence  the 
system  with  mercury,  the  calomel  vapour  may 
be  directed  upon  some  local  parts,  such  as  an 
ulcerated  spot.  This  local  application  has  been 
found  serviceable  in  treating  intractable  sores  in 
advanced  syphilis,  in  severe  and  obstinate  ulcera- 
tion of  the  throat,  and  in  some  other  conditions. 

Geo.  G.  Gascoyen. 

FUNCTIONAL  DISEASES.— A  class  of 
diseases  in  which  an  anatomical  change  cannot 
be  detected  to  account  for  their  presence.  See 
Disease,  Classification  of: 

FUNGI,  Diseases  due  to.  See  Parasites, 
Diseases  from  ;  and  Mushrooms,  Poisoning  by. 

FUNGOID  (  fungus,  a  mushroom). — A  term 
applied  to  superficial  granulations  and  morbid 
growths,  especially  those  of  a  malignant  nature, 
when  they  sprout  rapidly  and  assume  an  appear- 
ance somewhat  like  a  mushroom.  See  Cancer, 
and  Ulceration. 

FUNGUS-DISEASE     OF  INDIA.— 

Synon.  :  Madura  Foot,  Mycetoma  ;  Morbus  tu- 
bcrculosus  pedis  ;  Fr.  Begenerescence  endimique 
des  os  du  pied  •  Pirical. 

Definition. — A  diseased  condition  of  the 
hands  and  feet,  occurring  in  India,  characterised 
by  enlargement  and  distortion  of  the  affected 
extremity,  due  to  thickening  of  the  cutaneous 
tissues,  with  degeneration  and  subsequent  frac- 
ture of  the  osseous  structures.  Two  forms  of 
the  malady  are  described— one,  the  pale  or 
ochroid  form,  characterised  by  the  presence  of 
minute  globular  fatty  particles  like  fish-roe, 
and,  though  very  rarely,  by  the  existence  of 
minute  pink  concretions  not  unlike  rod-pepper 
granules  ;  the  other,  the  melanoid  or  dark  form, 
characterised  by  the  existence  of  black  or  dark 
brown  masses,  varying  in  size  from  that  of 
a  grain  of  gunpowder  to  a  walnut,  and  composed 
of  fungoid  filaments,  cells,  and  pigmentary  de- 
posit 

Description. — This  remarkable  disease  of  the 
extremities  does  not  appear  to  have  been  ob- 
served hitherto  beyond  the  limits  of  Hindostan, 


and  has  rarely  been  seen  to  affect  any  but  the 
natives  of  that  country.  No  case  of  a  European 
or  kali-caste  has  been  recorded  as  suffering  from 
a  typical  form  of  the  malady.  Tke  foot  kas  been 
observed  to  be  affected  more  often  tkan  tke 
kand  ;  kence  it  was  common  formerly  to  find  tke 
malady  referred  to  as  one  peculiar  to  tke  foot. 
It  kas  been  recognised  as  a  distinctive  disease 
in  India  for  more  than  thirty  years,  and  was 
described  by  Goodfrey,  of  Madras,  in  the  Lancet 
in  1846,  and  by  Eyre  in  the  Indian  Annals  of 
Medical  Science  in  1860.  It  is  to  Dr.  Vandyke 
Carter,  however,  that  we  are  chiefly  indebted  for 
what  is  known  of  the  malady,  clinically  and 
patkologically,  and  kis  writings  date  as  far  back 
as  1860.  His  recently  publisked  memoir  on  tke 
disease  {Mycetoma,  or  the  Fungus  Disease  of 
India,  1874)  contains  a  summary  of  all  tkat  had 
been  written  regarding  it  up  to  the  period  of 
publication.1  The  foot  or  hand  affected  with  tke 
disease  presents  appearances  not  unlike  wkat 
are  observed  in  some  of  the  forms  of  caries — 
especially  those  of  scrofulous  origin.  When  it 
is  the  foot  that  is  affected,  it  is  found  to  be  con- 
siderably increased  in  circumference,  the  enlarge- 
ment seldom  extending  far  beyond  the  ankle ; 
the  foot  is  prone  to  run  in  a  line  with  the  leg,  and 
may  be  everted  or  inverted.  It  is  not,  however, 
in  the  aspect  presented  by  the  limb  that  the 
leading  peculiarity  consists,  but  in  the  character 
of  tke  discharges  from  tke  sinuses,  tke  openings 
of  wkick  are  scattered  all  over  the  surface  of  the 
affected  tissue.  It  is  this  peculiarity  wkick  led 
Dr.  Carter  to  separate  the  disease  into  two  forms, 
(1)  the  'pale'  or  'ochroid,'  thedisckarge  of  wkick 
consists  of  wkitish-yellow  roe-like  bodies  of 
about  the  size  of  millet-seed  ;  and  (2)  the  '  dark  ' 
or  '  melanoid,'  so  called  from  tke  dark  brown  or 
even  black  granular  bodies  tkat  constantly 
escape  tkrough  tke  sinuses,  not  unlike  grains  of 
coarse  gunpowder.  Tke  first  form  may  be  said 
to  present  two  or  tkree  varieties,  according  to 
tke  modified  ckaracter  of  tke  disckarges  :  these 
will  be  referred  to  more  definitely  farther  on. 
The  malady  would  appear  to  occur  more  fre- 
quently in  Madras,  Bombay,  and  the  more  west- 
erly and  north-westerly  parts  of  India  tkan  in 
Bengal  proper.  Tkis,  kowever,  seems  to  apply 
more  especially  to  tke  dark  variety ;  for,  whilst 
no  well-authenticated  case  of  tkis  form  kas  been 
recorded  as  baving  manifestly  originated  in  the 
last-named  province,  cases  of  tke  pale  variety  are 
not  unfrequent.  So  far  as  tke  foot  is  concerned, 
tke  pale  form  is  manifestly  the  one  most  com- 
monly met  with  all  over  India,  at  least,  if  any 
inference  may  be  drawn  from  tke  fact,  tkat 
wkilst  the  writers  have  had  the  opportunity  of 
examnr.ng  two  or  three  hands  affected  with  tke 

1  Bibl  :  Viarter,  H.  V.  Trans.  Med.  <k  Phys.  Soc.  of  Bombay, 
1860-62.  Tram.  Path.  Soc.  of  London,  vol.  xxiv.  1873.  On 
Mycetoma,  or  the  Fungus-disease  of  India,  London,  1874. 
Carter,  H.  J.  Ann.  and  Mag.  Sat.  Hist. ,  vol.  ix.  1862.  Jour- 
nal Linn.  Soc.  vol.  viiL  1865.  Berkeley,  Intell.  Observ.  No. 
x.,  November,  1862.  Journal  Linn.  Soc,  vol.  viii.  p.  135, 
18C5.  Quart.  Journal  Micr.  Sc.,  New  Series,  vol.  xiv. 
1874.  Sature,  November  9,  1876.  Bristowe,  Trans.  Path. 
Soc,  vol.  xxii.  1871.  Hogg  — ,  Monthly  Micr.  Journal, 
August,  1871,  March,  1872.  Lewis  and  Cunningham, 
Eleventh  Ann.  Report  of  Sanitary  Commissioner  with  the 
Government  of  India,  1875.  Indian  Annals  of  Med.  Sc., 
vol.  xviii.  1876  (Beprint).  Tilbury  Fox  and  Farqumir, 
On  certain  Endemic  Skin  and  other  Diseases  of  India,  &c., 
1876. 
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dark  variety,  tkey  kave  not  seen  one  affected 
witk  tke  pale  ;  nor  can  tkey  find  any  account,  of 
suck  a  case  kaving  been  witnessed.  The  distor- 
tion of  tke  hand  affected  in  this  manner  is  very 
peculiar — it  is  shortened  and  thickened,  owing 
to  the  destruction  of  the  carpus  and  metacarpus, 
and  the  consequent  irregular  tension  of  tke  ex- 
tensor and  flexor  tendons. 

Anatomical  Characters. — ■  On  laying  open 
a  ckaracteristic  specimen  of  tke  disease,  tke 
bones  are  found  to  be  extremely  softened,  so 
tkat  tkey  can  readily  be  divided  by  means  of  a 
common  knife.  The  interior  of  the  hand  or  foot 
is  found  to  be  occupied  by  a  series  of  sharply 
defined  cavities,  some  quite  isolated,  but  the 
majority  communicating  witk  one  anotker  and 
with  tke  exterior  by  a  series  of  complex  channels 
or  sinuses  containing  glairy  fluid  and  solid  con- 
cretions in  various  proportions.  Both  cavities 
and  channels  are  lined  by  a  dense,  glistening 
membrane  composed  of  white  fibrous  and  elastic 
tissue.  Tke  surrounding  tissues  are  generally 
in  a  very  fatty  condition,  and,  wkere  tke  disease 
is  of  long  standing,  are  more  or  less  completely 
blended  into  an  indistinguishable  mass.  So  far 
a  common  description  is  applicable  to  both  forms 
of  the  disease ;  but  on  proceeding  to  the  con- 
sideration of  tke  contents  of  tke  cavities,  great 
differences  present  tkemselves. 

PaleForm. — Tke  pale  or  ochroid  form  is  capable 
of  subdivision  into  several  varieties,  according  to 
the  nature  of  its  morbid  products.  In  the  com- 
monest and  most  characteristic  variety  the  cavi- 
ties and  channels  contain  masses  of  spherical 
bodies  like  fish-roe,  of  a  pinkisk-yellow  or  white 
colour,  surrounded  by  gelatinous  glairy  matter. 
In  certain  cases,  kowever,  tke  roe-like  bodies 
are  almost  or  entirely  absent,  and  tke  gelatinous 
matter  and  liquid  oil  are  generally  diffused 
tkrougkout  tke  tissues.  In  a  third  and  very 
rare  variety  the  section  looks  as  though  be- 
sprinkled witk  grains  of  red-pepper,  from  tke 
presence  of  innumerable  minute  concretions  of 
a  bright  red  hue. 

Bark  Form. — Tke  appearances  presented  in  the 
dark  form  of  tke  disease  are  strikingly  different. 
Here,  in  place  of  tke  roe-like  bodies  of  the  previous 
form,  the  cavities  and  channels  contain  masses  of 
a  dark  brown  or  black  colour.  These  masses  vary 
greatly  in  size,  some  not  being  larger  than  the  nor- 
mal fat-lobules  surrounding  them,  others  attaining 
to  the  size  of  a  small  orange.  The  larger  masses 
greatly  exceed  any  of  the  roe-like  masses  of  the 
pale  variety  in  size,  and  their  consistence  is  also 
much  firmer  than  that  of  the  latter.  They  are 
tuberculated  on  tke  surface,  and  closely  resemble 
truffles  in  appearance.  On  section,  they  present 
a  more  or  less  distinctly  radiating  structure,  and 
the  interior  is  generally  somewkat  lighter  in 
colour  than  the  tuberculated  exterior  coating.  In 
some  cases  they  are  tightly  fitted  into  the  cavi- 
ties in  which  they  lie,  but  in  others  they  lie 
loose  and  are  surrounded  by  a  certain  amount  of 
gelatinous  matter.  Tke  amount  of  tke  latter 
present  is,  kowever,  much  less  than  in  the  pale 
form. 

The  masses  of  morbid  material  in  both  forme 
are  primarily  situated  in  spaces  normally 
abounding  in  fat.  Long  series  of  them  are 
frequently  interpolated  among  the  loculi  in  the 
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subcutaneous  tissue,  between  healthy  fat-lobules  ; 
others  occupy  tho  interior  of  the  bones ;  and  a 
third  series  are  developed  in  the  pads  of  fat 
lying  around  muscles  and  tendons.  The  muscles 
and  tendons  in  such  cases  may  frequently  be 
found  quite  intact,  although  surrounded  by 
raassos  of  tho  morbid  material.  Duo  to  this 
persistence,  fracturo  and  crushing  of  tho  softened 
bones  often  occurs,  and  it  is  on  this  that  the  dis- 
tortion of  the  affected  part  is  in  many  cases 
in  great  measure  dependent. 

Minute  characters  of  the  morbid  products. — The 
roe-like  particlos  are  composed  of  a  nucleus  of 
granular,  waxy  consistence,  surrounded  by  a 
fringe  of  radiating  crystals.  They  appear  to  be 
almost  entirely  composed  of  fatty  matter,  and  no 
traces  of  the  presence  of  parasitic  organisms  of 
any  kind  can  be  detected  in  them.  The  bright 
red  particles  occurring  in  certain  cases  of  the 
ochroid  form  are  concretions,  consisting  in  great 
part  of  phosphates  and  carbonates,  and  contain- 
ing a  considerable  proportion  of  iron.  The  dark 
masses  present  in  the  other  form  of  the  disease 
are  of  much  more  complex  structure.  In  all,  or 
almost  all,  cases  they  contain  septate  fungoid 
filaments  in  greater  or  less  proportion.  These 
are  sometimes  difficult  to  distinguish,  but  may 
generally  be  detected  by  allowing  portions  of  the 
material  to  soak  for  some  days  in  liquor  potassae. 
The  proportion  which  the  filaments  bear  to  the 
entire  mass  when  thus  separated,  is  in  any  case 
very  small,  and  in  some  cases  extremely  so,  for 
on  the  completion  of  the  soaking  only  a  very 
small  quantity  of  colourless  floceuli,  consisting  of 
masses  of  branched  filaments  mixed  with  empty 
cyst-like  cells,  is  left  behind  in  the  fluid.  The 
latter  has  assumed  a  brown  colour  from  the  solu- 
tion of  the  dark  mass.  The  filaments  and  cysts 
{see  the  accompanying  figure)  in  so  far  as  tests 


Pig.  21.— Fungoid  Filaments  and  Capsules  obtained  after 
prolonged  maceration  of  the  black  substance  in  caustic 
potash,    x  500. 

hare  yet  determined,  are  indistinguishable  from 
undoubted  fungal  elements.  They  are,  as  a  rule, 
quite  empty,  and  show  no  signs  of  growth,  or 
indeed  of  life.  The  basis  in  which  they  are  im- 
bedded varies  greatly  in  different  cases.  In  some 
instances  it  is  soft  and  contains  much  oily  matter, 
but  in  the  more  advanced  cases  this  is  almost 
absent.  It  is  then  only  soluble  by  means  of 
alkalis.  The  ash  consists  mainly  of  calcium 
phosphate  and  is  red,  due  to  tho  presence  of 
oxide  of  iron. 

The  fungoid  filaments  have  never  yet  been 
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shown  to  bo  capable  of  any  further  development. 
All  attempts  at  cultivation  have  failed  in  causing 
them  to  assume  any  form  by  which  their  true 
nature  and  relationships  may  bo  determined. 
They  have  never  given  any  unequivocal  signs  of 
life  external  to  the  body,  even  when  exposed  to 
conditions  favourable  to  the  growth  of  fungi  as 
demonstrated  by  the  development  of  various  ex- 
traneous moulds  upon  the  surface  of  the  black 
masses  themselves,  or  on  the  media  in  which 
they  were  immersed. 

Symptoms. — Dr.  Carter  writes:  'As  a  rule  the 
local  indications  of  this  disease  are  the  same  for 
all  its  forms ;  for  commonly  it  is  not  possible  to 
discriminate  the  several  varieties  by  simple  in- 
spection or  bare  clinical  history  of  tho  case.'  The 
statements  made  by  the  patients  as  to  the  mode 
of  origin  and  progress  of  these  complaints  are 
very  various,  but,  taken  generally,  they  seem  to 
imply  that  the  symptoms  are  analogous  to  those 
usually  observed  in  deep-seated  disease  of  the 
osseous  and  adjoining  tissues.  Eventually  a 
more  or  less  hard  lump  is  felt  in  the  sole  of  the 
foot  or  palm  of  the  hand,  or  in  several  places. 
Generally  one  or  more  abscess-like  formations 
occur,  and  ultimately  several  sinuses  are  estab- 
lished, the  latter,  as  a  rule,  presenting  a  peculiar 
mamillated  appearance — the  '  tubercles,'  appa- 
rently, of  earlier  writers.  Along  with  these 
changes,  enlargement  and  distortion  of  the 
affected  member  take  place,  but  unaccompanied 
with  severe  pain.  Discharges  set  in,  more  or 
less  offensive,  according  to  the  nature  of  the  sub- 
jacent degeneration,  and  the  limb  becomes  not 
only  useless,  but  a  burden  to  its  owner.  In  this 
manner  the  sufferer  may  go  on  for  from  one  to 
fifteen  or  more  years,  unless  relief  be  sought  in 
a  surgical  operation. 

Pathology. — The  occurrence  of  the  fungoid 
filaments  in  the  products  of  the  dark  variety  of  the 
disease,  has  caused  many  authors  to  regard  them 
as  the  essential  cause  of  it.  There  are,  however, 
good  grounds  for  rejecting  such  a  conclusion. 
Had  the  dark  form  of  the  disease  been  the  only  one 
with  which  we  were  acquainted,  there  might  have 
been  some  cause  to  regard  it  as  due  to  parasitic 
agency.  When,  however,  we  find  that  the  pale 
form,  whilst  causing  all  the  important  lesions 
present  in  the  other,  shows  a  total  absence  of  all 
fungoid  elements  in  its  products,  we  are  forced  to 
regard  such  elements  as  of  secondary  importance. 
The  only  means  of  overcoming  this  objection 
would  be  a  demonstration  that  the  products  of 
the  pale  form  are  due  to  a  degeneration  of  the 
black  matter,  in  the  course  of  which  the  fungoid 
elements  disappear.  No  such  demonstration  has 
been  given,  and,  on  the  contrary,  it  has  been 
shown  that  each  form  is  capable  of  running  an 
entirely  independent  course,  the  gradual  trans- 
formation of  the  normal  fat  having  been  tracec' 
in  tho  one  case  to  the  production  of  the  roe-like 
particles,  and  in  the  other  to  that  of  the  black 
masses  in  which  the  fungoid  elements  arp  im- 
bedded. "Were  the  pale  form  the  only  one  kuowi 
the  disease  might  be  described  as  a  mere  degene- 
ration of  the  fatty  tissues,  with  tho  results  con- 
sequent on  tho  presence  of  the  morbid  products- 
of  the  process  in  the  surrounding  parts  ;  but 
this  explanation,  although  so  far  applicable  to 
the  dark  form,  throws  no  light  on  the  source  of 
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the  fungoid  elements.  They  are  present  in  masses 
which  are  entirely  isolated  in  the  tissues,  having 
no  communication  'with  one  another  or  with  the 
exterior.  There  is  no  evidence  of  their  passage 
from  one  cavity  to  another — on  the  contrary 
they  are  absolutely  limited  to  the  contents  of  the 
cavities,  the  membranous  walls  of  the  latter  and 
the  intervening  tissues  never  showing  any  traces 
of  a  spreading  mycelium,  or  of  any  other  fungal 
elements. 

Assuming  the  filaments  to  be  of  undoubted 
fungal  origin,  the  facts  point  rather  to  their 
simultaneous  and  independent  development  in 
multiple  centres,  than  to  their  spread  from  one 
to  another.  The  fact  of  the  necessity  of  a  suit- 
able soil  or  nidus,  in  addition  to  the  mere  pre- 
sence of  germs,  in  order  to  secure  the  development 
of  organisms,  is  generally  accepted.  That  germs 
of  most  various  kinds  must  constantly  be  intro- 
duced into  the  blood,  is  a  self-evident  fact. 
Putting  their  introduction  by  means  of  the  lungs 
out  of  the  question,  their  constant  introduction 
from  the  intestinal  canal  can  hardly  be  denied. 
It  can  be  demonstrated  that  the  intestinal  con- 
tents abound  in  vegetable  organisms — spores, 
bacteria,  &c. — in  a  living  condition.  As  it  is  an 
ascertained  fact  that  solid  particles  of  inorganic 
matter  of  far  larger  size  than  many  of  these 
germs  can  enter  the  circulation,  it  can  hardly  be 
denied  that  the  latter  may,  and  indeed  must, 
enter  also.  So  long  as  such  bodies  do  not  meet 
with  conditions  favourable  to  development,  they 
are  no  doubt  destroyed  and  utilised  by  the  living 
matter  of  the  blood  and  other  tissues.  IS,  how- 
ever, they  are  deposited  in  a  medium  favourable 
to  them,  they  will  grow  and  undergo  such  de- 
velopment as  they  are  capable  of.  The  morbid 
products  of  the  disease  here  described  are  practi- 
cally dead  material,  external  and  extraneous  to 
the  body,  and  it  has  been  experimentally  demon- 
strated that  when  removed  from  the  body  they 
form  a  basis  capable  of  supporting  the  growth  of 
fungal  organisms.    Given  these  two  conditions 


— the  constant  presence  of  germs  in  the  circulation 
and  the  possession  of  a  suitable  soil  for  fungi— 
and  the  difficulty  of  accounting  for  the  presence 
of  fungal  elements  in  the  latter  appears  in  great 
part  to  disappear. 

Prognosis. — Both  forms  of  the  disease  run 
a  very  chronic  course,  and  often  without  very 
materially  affecting  the  general  health  of  the 
patient ;  in  some  cases,  however,  great  emaciation 
accompanies  the  disease.  "With  regard  to  the 
duration  of  the  malady,  it  may  be  stated  that 
cases  have  been  recorded  as  having  existed  for 
various  periods  up  to  twenty-six  and  thirty  years. 

Treatment. — There  are  no  instances  recorded 
of  a  spontaneous  cure  having  been  effected,  nor 
have  remedial  applications  proved  of  material 
permanent  value  in  either  form  of  the  disease. 
Removal  of  all  the  diseased  tissue,  by  amputation 
of  the  affected  extremity,  is  the  only  remedy 
which  meets  with  general  approval.  The  subse- 
quent treatment  resolves  itself  into  that  of  an 
ordinary  surgical  operation. 

D.  D.  Cunningham. 
T.  R.  Lewis. 

FUNG-US  H^MATODES  (fungus,  a 
mushroom  ;  dt/xa,  blood,  and  tlSos,  like). — A 
synonym  for  soft  malignant  growths,  which  are 
exuberant  and  highly  vascular,  and  therefore 
peculiarly  liable  to  bleed.  See  Cancer,  and 
Tumours. 

FUBFUB.— Synon.  :    Scurf,  Dandruff. — A 
branlike  desquamation  of  the  skin,  met  with  in 
several  cutaneous  diseases,  more  especially  pity 
riasis,  psoriasis,  and  ichthyosis.    See  Skin,  Dis 
eases  of. 

FUBFUBACEOUS  (furfur,  bran). — A  term 
applied  to  a  condition  in  which  the  epidermis  is 
shed  in  the  form  of  bran-like  scales.  See  Furfur. 

FURUNCULUS  (fervio,!  boil). — A  synonym 
for  boil.    See  Boil. 


G- 


GADFLY. — The  popular  name  for  a  genus 
of  insects  whose  larvae  infest  man  and  the  lower 
animals.    See  (Estrus. 

GALACTAGOGUES  (7c£\o,  milk,  and  £710, 
I  move). 

Definition. — Agencies  which  increase  the  se- 
cretion of  the  mammary  gland. 

Enumeration. — The  most  common  galacta- 
gogues  are  : — Mental  Emotions  ;  Local  Nervous 
Stimulation ;  Warmth  ;  good  Food  ;  Alcohol ;  Ja- 
borandi ;  the  fresh  leaves  of  the  Castor  Oil  plant ; 
Tonics ;  and  Electricity. 

Action. — When  we  consider  how  powerfully 
mental  processes  may  affect  the  activity  of  nerves 
supplying  the  secreting  structure  of  glands,  we 


can  understand  how  these  may  influence  the  secre- 
tion of  milk,  as  of  the  sweat,  the  saliva,  and  the 
tears.  The  maternal  feelings  of  joy,  as  well  as  the 
reflex  stimulation  of  the  infant's  lips,  act  mos; 
rapidly  in  developing  the  functions  of  the  breast. 
Warmth  and  good  diet  also  play  their  part  in  the 
process.  Alcohol  in  the  form  of  malt  liquors,  or 
malt-extract,  is  a  useful  adjunct ;  and  so  are  such 
tonics  as  iron,  which  counteract  in  some  measure 
the  severe  drain  on  the  constitutional  resources. 
Little  use  has  yet  been  made  in  actual  practice 
of  those  drugs  which  are  specially  credited  with 
galactagogue  properties ;  but  we  are  told  on 
good  authority  that  a  poultice  made  of  the  fresh 
leaves  of  the  castor- oil  plant,  aided  by  teaspoon- 
ful  doses  of  a  fluid  extract  preparod  from  tho 
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same,  have  a  markedly  stimulating  influence  on 
the  mammary  secretion.  Belladonna  is  well 
known  to  dry  up  the  milk ;  and  jaborandi,  which 
is  its  antagonist  in  so  many  respects,  has  been 
shown  to  have  here  also  a  directly  opposite  effect, 
and  to  be  a  drug  of  which  further  use  may  yet 
be  made  when  we  wish  to  excite  or  re-establish 
the  proper  functions  -of  the  mammary  gland. 

Robert  Farquharson. 

GALACTIDROSIS  (yd\a,  milk,  and  ISpus, 
perspiration). — A  term  signifying  milky  perspi- 
ration.   See  Perspiration,  Disorders  of. 

GALACTORRHGEA  (ydXa,  milk,  and  pew, 
I  flow). — An  excessive  flow  of  milk.  See  Lac- 
tation, Disorders  of. 

GALL-BLADDER  AND  GALL-DUCTS, 

Diseases  of. — These  affections  may  be  con- 
sidered in  the  following  order : — 

1.  Catarrh  of  the  Bile-passages. — This  dis- 
ease very  rarely  gives  opportunities  for  examin- 
ation after  death.  At  the  time  after  death  that 
it  is  customary  to  make  post-mortem  examin- 
ations in  this  country,  all  redness  of  the  duct 
has  usually  disappeared ;  and  there  are  left  only 
swelling  and  pallor  of  the  mucous  membrane, 
which  is  covered  with  a  tenacious  glassy 
or  purulent  secretion.  By  this  swelling  and 
secretion,  the  bore  of  the  duct  is  often  greatly 
narrowed ;  and  it  can  be  seen  that  no  bile  has 
passed  over  it  for  some  days,  as  all  colour  has 
disappeared  from  the  affected  part  of  the  tube. 
In  judging  of  this,  however,  no  pressure  must 
have  been  made  upon  the  gall-bladder  during 
the  earlier  part  of  the  examination.  These 
appearances  are  most  pronounced  in  the  common 
duct  and  the  gall-bladder ;  they  are  gradually 
lost  in  the  hepatic  duct  and  its  branches  in  the 
liver.  The  process  seems  most  intense  at  the 
duodenal  end  of  the  gall-duct,  and  the  orifice  of 
the  papilla  itself  is  often  found  plugged  by  mucus, 
an  appearance  which  certainly  favours  the  notion 
that  the  catarrh  is  propagated  from  the  stomach 
and  duodenum.  This  is  believed  to  be  the  com- 
monest source  of  catarrh  of  the  bile-ducts. 
It  is  also  seen  in  nutmeg-liver  and  cirrhosis ; 
and  a  tendency  to  chronic  catarrh  is  set  up  by 
the  presence  of  foreign  bodies  in  the  ducts,  such 
as  gall-stones. 

Symptoms. — Jaundice  is  often  the  first  symp- 
tom which  draws  the  attention  of  the  patient  to 
his  health  in  a  case  of  catarrh  of  the  bile-ducts, 
although  in  a  certain  number  of  cases  this  is 
preceded  by  symptoms  of  gastric  disorder,  such 
as  vomiting  or  sense  of  sickness,  loss  of  appetite, 
and  furred  tongue  ;  or,  on  the  other  hand,  by  diar- 
rhoea. The  jaundice  lasts  about  three  weeks, 
sometimes  as  much  as  six  or  eight  weeks.  After 
this,  suspicion  should  be  aroused  whether  some- 
thing more  than  a  simple  catarrh  be  not  present. 

Diagnosis. — The  diagnosis  depends  upon  the 
absence  of  any  physical  signs  indicating  organic 
change  in  the  liver;  and  on  the  presence 
of  gastric  symptoms.  Thus  nearly  all  cases 
of  simple  jaundice  are  diagnosticated  by  some 
physicians  as  cases  of  catarrh  of  the  bile-ducts. 
As  the  greater  number  of  the  patients  recover, 
very  few  opportunities  are  given  for  verifying 
Miis  diagnosis;  but  in  those  which  have  been 
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examined,  plugs  of  mucus  in  the  ducts  have  not 
unfrequently  been  found.    The  catarrh  caused 
by  gall-stones  is  lost  in  the  jaundice  and  pain 
associated  therewith. 

Treatment.— The  treatment  should  at  first 
be  directed  to  the  gastric  symptoms,  beginning 
with  a  purgative,  followed  by  a  course  of  effer- 
vescing alkaline  medicines,  and  restricted  diet. 
Later  on,  dilute  nitro-hydrochloric  acid  taken 
before  meals  is  often  very  useful. 

2.  Inflammation  and  its  Results. — In  some 
cases  of  typhus  and  typhoid  fever,  and  in  other 
typhoid  states,  the  gall-ducts  and  gall-bladder 
become  ulcerated,  or  filled  with  purulent  fluid,  i  r 
covered  with  croupous  exudation.  The  same  thing 
may  happen  when  gall-stones  are  impacted  in  the 
ducts.  The  gall-ducts  are  sometimes  obliterated 
by  fibrous  bands  passing  over  them.  Sometimes 
they  suffer  a  congenital  obliteration  by  the  over- 
growth of  the  fibrous  tissue  around  them. 

3.  Dilatation. — The  gall- ducts  and  gall- 
bladder become  dilated  whenever  there  exists  an 
obstruction,  either  pressing  on  the  ducts  from  the 
outside,  or  formed  within  them.  The  first  result 
is  dilatation  of  the  ducts  behind  the  obstruc- 
tion. The  gall-bladder  becomes  much  dilated, 
often  filled  with  a  thick  green  bile.  If  the 
obstruction  last  long,  the  coloured  part  of  the 
bile  is  absorbed,  and  its  place  taken  by  a  colour- 
less fluid,  either  viscid  or  limpid.  This  fluid 
contains  neither  bile-pigment  nor  bile-acids,  is 
often  albuminous,  and  contains  abundance  of 
mucus.  The  ducts  outside  the  liver  may  be 
enormously  distended.  It  is  common  to  see 
them  as  big  as  the  middle  finger.  Within  the 
liver  they  are  also  dilated,  but  not  to  so  great  a 
degree  ;  and  they  are  more  dilated  on  the  left 
than  on  the  right  side.  The  dilatation  of  the 
ducts  may  become  cystic,  and  sometimes  monili- 
form.  The  writer  has  always  been  able  to  find 
columnar  epithelium  in  these  dilated  ducts.  In 
some  cases  of  long-continued  obstruction,  the 
contents  of  the  bile-ducts  become  colourless; 
in  other  cases,  purulent;  and  small  abscesses 
form  around  the  bile-ducts,  and  open  into  them. 
These  abscesses  may  be  multiple  ;  or,  more  com- 
monly, only  a  single  large  one  is  formed.  The 
abscess  or  the  dilated  gall-ducts  may  rupture 
into  the  peritoneum,  and  cause  fatal  peritonitis. 

4.  Cancer. — Primary  cancer  of  the  gall-ducts 
and  gall-bladder  is  sometimes  met  with ;  or  they 
may  be  affected  secondarily. 

5.  Foreign  bodies  are  occasionally  met  with 
in  the  gall-ducts.  The  most  common  of  all  are, 
of  course,  gall-stones.  Much  less  common  are  en- 
tozoa,  such  as  the  Bistoma  hepaticicm,  hydatids, 
or  the  two  kinds  of  ascarides. 

Symptoms. — In  all  these  different  morbid 
states,  it  is  usually  only  possible  tc  say  at  the 
bedside  that  the  large  bile-ducts  are  obstructed  ; 
a  more  complete  diagnosis  is  commonly  impos- 
sible. Jaundice  is  an  important  symptom,  as 
without  it  disease  of  the  bile-ducts  cannot  be 
diagnosticated.  It  is  commonly  very  intense, 
the  urine  being  deeply- coloured,  and  the  faeces 
quite  colourless.  The  enlargement  of  the  liver, 
if  present,  is  commonly  uniform,  the  surface 
being  smooth,  and  the  edges  well-defined.  The 
gall-bladder  may  often  be  felt  at  the  edge  of 
the  right  lobe  as  a  rounded  tumour ;  this  is 
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fchen  a  sure  sign  of  the  obstruction  of  the  gall- 
ducts.  In  simple  diseases  of  the  gall-ducts  there 
is  an  absence  of  splenic  tumour,  of  ascites,  and  of 
other  symptoms  of  portal  obstruction.  In  many 
cases,  however,  diseases  of  the  liver  and  of  the 
gall-ducts  are  so  intimately  bound  up  together, 
that  they  cannot,  during  life,  be  separated. 

Prognosis. — The  prognosis,  if  simple  catarrh 
of  the  gall-ducts  and  gall-stones  can  be  excluded, 
is  unfavourable. 

Treatment. — The  treatment  must  be  con- 
ducted on  general  principles. 

6.  Enlargement  of  the  Gall-bladder. — 
The  gall-bladder  cannot  be  felt  in  health  during 
life.  But  it  may  often  readily  enough  be  made 
out  where  there  exists  any  obstruction  in  the 
common  or  cystic  duct,  so  that  it  becomes  dis- 
tended with  fluid.  It  may  also  be  felt  when  the 
walls  become  fibrous  or  caleified,  or  the  seat  of 
cancer ;  or  when  its  cavity  is  filled  with  gall- 
stones. A  tumour  may  then  be  felt  under  the 
border  of  the  right  lobe  of  the  liver,  in  the  situ- 
ation of  the  gall-bladder.  When  filled  with  fluid, 
a  rounded,  sometimes  oblong,  sometimes  pear- 
shaped  tumour  is  felt ;  in  other  cases  it  has  an 
irregular  shape,  or  a  somewhat  rounded  outline. 
A  greatly-distended  gall-bladder  has  been  mis- 
taken for  ascites,  and  tapped.  The  diagnosis  de- 
pends chiefly  on  the  situation  of  the  swelling,  and 
even  then  the  distended  gall-bladder  may  be  mis- 
taken for  hydatid-disease  of  the  liver-substance 
or  of  the  omentum,  or  for  a  tumour  of  a  neigh- 
bouring organ  which  has  pressed  against  the  liver. 
The  difficulty  of  the  diagnosis  is  much  increased 
if  the  liver  be  moved  from  its  natural  place, 
for  then  the  position  of  the  gall-bladder  be- 
comes uncertain.  Bamberger  says  he  has  often 
mistaken  a  softened  cancerous  nodule  of  the 
liver  for  a  distended  gall-bladder.  If  it  be 
certain  that  a  fluctuating  tumour  be  the  gall- 
bladder, and  no  jaundice  be  present,  a  diagnosis 
may  safely  be  made  of  hydrops  cystidis  fellese, 
or  dropsy  of  the  gall-bladder ;  but  if  jaundice  be 
present,  or  if  the  tumour  do  not  fluctuate  but 
appear  solid,  there  are  then  no  definite  rules  for 
diagnosis ;  all  depends  upon  the  surrounding 
facts  of  the  case.  Dropsy  of  the  gall-bladder 
is  not  a  dangerous  disorder,  and  requires  no 
treatment ;  while  the  prognosis  and  treatment 
of  the  other  states  depend  entirely  on  their 
respective  causes. 

7.  Perforation.  —  Perforation  of  the  gall- 
bladder or  of  the  gall-ducts  is  generally  the  re- 
sult of  ulceration,  due  to  gall-stones,  inflamma- 
tion, and  other  causes.  Fatal  peritonitis  ensues  if 
the  perforation  occur  into  the  abdominal  cavity. 
Frequently,  however,  previous  adhesions  have 
been  formed  between  the  biliary  reservoir  or 
duct,  and  the  neighbouring  organs  or  the  abdo- 
minal wall,  and  the  result  of  this  is — 

8.  Biliary  Fistula. — This  may  exist  between 
the  gall-bladder  or  gall-ducts  and  the  surface  of 
the  body,  the  stomach,  colon,  or  duodenum.  Very 
rarely  gall-stones  find  their  way  into  the  urinary 
tract.  J.  Wickham  Legg. 

GALL-STONES.— Synon.  :  Hepatic  Cal- 
culi ;  Cholelithiasis ;  Fr.  Calculs  biliaires ;  Ger. 
Grallensteine. 

Description. — Gall-stones  are  seen  in  man  and 
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most  of  the  vertebrate  animals,  and  in  some  mol- 
luscs. They  are  especially  common  in  oxen.  They 
are  found  in  the  biliary  passages  ;  most  usually 
in  the  gall-bladder,  or  the  cystic  and  common 
duct ;  more  rarely  in  the  hepatic  duet,  and  in  its 
branches  within  the  liver.  They  vary  in  size 
from  fine  gravel  to  concretions  five  inches  long. 
The  largest  are  commonly  single,  and  then  they 
are  rounded  or  oval  in  shape.  The  smaller  calculi 
are  usually  numerous,  being  then  tetrahedral  or 
wedge-shaped,  showing  the  facets  or  plane  sur- 
faces caused  by  mutual  pressure.  They  are  never 
lighter  than  water  when  first  removed  from  the 
body.  Only  after  drying  do  they  float.  Their 
consistence  when  raised  to  the  ordinary  tem- 
perature of  the  body  becomes  much  less,  so  that 
they  can  be  moulded  by  the  fingers.  Their 
colour  varies  from  white  to  almost  black ;  most 
commonly  it  is  brown. 

Dr.  Thudichum  thinks  that  the  nuclei  of  gall- 
stones are  mostly  formed  of  casts  of  the  hepatic 
ducts.  There  is  rarely  more  than  one  nucleus. 
Its  chemical  composition  is  a  compound  of  lime 
and  bile-pigment,  or  traces  of  mucus  and  phos- 
phatic  earths.  The  chief  chemical  constituent 
of  human  gall-stones  is  cholesterin  ;  some  gall- 
stones are  wholly  composed  of  this  substance ; 
most  contain  70  or  80  per  cent.  Other  constitu- 
ents of  gall-stones  are  the  bile-pigments,  either 
by  themselves,  or  in  combination  with  lime. 
Very  small  quantities  of  the  bile-acids  are  found, 
and  these  are  also  in  combination  with  lime.  It 
is  rare  to  find  gall-stones  with  any  large  amounts 
of  carbonate  or  phosphate  of  lime,  though  the  ash 
of  nearly  all  gall-stones  shows  a  large  amount  of 
carbonate  of  lime,  the  product  of  the  combustion. 
Traces  of  copper,  iron,  and  manganese  are  found 
in  nearly  all  gall-stones.  Lime-salts  of  the  fatty 
acids  are  likewise  found. 

^Etiology. — Age  has  a  very  great  influence 
in  the  production  of  gall-stones  ;  they  are  ex- 
ceedingly rare  in  infancy  and  childhood,  their 
frequency  increases  after  the  age  of  puberty,  and 
they  become  still  more  common  after  thirty. 
Women  are  thought  to  be  more  liable  than  men 
to  gall-stones.  In  cancer  of  the  liver,  gall-stones 
are  certainly  very  commonly  found,  while  on  the 
other  hand  in  cirrhosis  they  are  scarcely  ever 
seen.  Want  of  physical  exercise  and  indulgence 
in  rich  diet  seem  to  favour  their  production. 

Pathology. — What  is  the  cause  of  the  first 
formation  of  a  gall-stone  ?  It  is  not  simply  con  • 
centration  of  the  bile,  since  the  cholesterin  and 
pigment  remain  in  solution  so  long  as  the  bile 
is  unchanged;  but  the  beginning  of  decompo- 
sition of  the  bile-acids  causes  a  precipitation. 
The  cholesterin  is  likewise  thrown  down  when 
the  reaction  of  the  bile  changes  from  alkaline  to 
acid.  Gorup-Besanez  and  Dr.  Thudichum  have 
kept  bile  several  months,  and  found  the  reaction 
at  the  end  of  that  time  acid,  with  an  abundant 
sediment.  It  is  thus  probable  that  the  retention 
of  bile  in  the  gall-bladder  or  gall-ducts  favours 
the  growth  of  these  concretions.  It  is  also  pro- 
bable that  gall-stones  are  sometimes  dissolved 
spontaneously,  as  erosions  may  sometimes  be 
seen  on  them  ;  or  they  may  break  up,  and  thus 
pass  out. 

Symptoms. — Gall-stones  while  still  in  the 
gall-bladder  rarely  give  any  signs  of  their 
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presence.  They  are  frequently  found  in  the  gall- 
1 'ladders  of  persons  who  during  life  had  no 
symptoms  which  could  be  referred  to  tho  liver. 
It  is  when  thoy  begin  to  leave  the  gall-bladder, 
and  escape  into  the  cystic  and  common  duct,  that 
symptoms  arise  of  gall-stone  colic.    They  often 
begin  with  a  dull  pain  near  the  liver,  with 
vomiting,  rigors,  and  elevation  of  temperature;  or, 
quite  suddenly,  a  severe  pain  in  tho  right  hypo- 
chondrium  comes    on,  describod  as  shooting, 
stabbing,  burning,  &c.    Tho  pain  extends  into 
the  epigastrium,  rarely  to  the  left  hypochon- 
drium,  to  the  right  shoulder,  and,  according  to 
some,  even  into  tho  extremities.   The  pain  is  very 
intense,  and  may  give  rise  to  delirium  and  con- 
vulsions in  nervous  persons,  or  to  hysterical 
attacks  in  women.    Vomiting  is  usually  present ; 
and,  as  the  attacks  most  often  come  on  after 
eating,  at  first  only  the  food  taken  is  thrown  up, 
and  then  a  colourless  mucus.    The  right  hypo- 
chondrium  is  usually  very  tender,  and  the  muscles 
are  rigid.  The  pulse  is  not  increased  in  frequency, 
being  indeed  rather  below  than  above  the  natural 
number.    In  violent  attacks  the  pulse  becomes 
very  frequent  and  small,  or  almost  imperceptible ; 
the  eyes  are  surrounded  with  dark  marks ;  the 
nose  is  pointed ;  the  breath  is  cool ;  and  cold 
sweats  break  out  over  the  body.    In  this  state 
death  may  occur,  but  it  is  a  rare  event.    A  few 
hours  after  the  attack,  the  conjunctivae  may  show 
a  yellow  tinge,  which  will  gradually  spread  from 
the  upper  part  of  the  trunk  all  over  the  body. 
The  jaundice  is  more  or  less  intense  according 
to  the  shape  of  the  gall-stone — whether  com- 
pletely obstructing  the  duct,  or  merely  causing  a 
hindrance  to  the  passage  of  the  bile.    In  some 
cases  jaundice  may  be  altogether  wanting,  as 
when  the  stone  is  in  the  cystic  duct.    The  jaun- 
dice may  last  an  indefinite  time.    The  duration 
of  the  attack  of  colic  itself  varies  ;   usually  not 
lasting  more  than  a  few  hours,  it  may  extend 
over  several  days.    As  soon  as  the  gall-stone 
reaches  the  duodenum  the  attacks  are  over,  the 
stools  become  dark,  and  the  jaundice  begins  to 
disappear.    When  the  gall-stones  reach  the  in- 
testine, they  are  commonly  evacuated  with  the 
faeces ;  some  cases  have,  however,  been  recorded 
in  which  they  were  so  large  that  symptoms  of 
intestinal  obstruction  were  caused  and  death  re- 
sulted. 

Diagnosis. — The  diagnosis  of  gall-stones  is 
often  more  or  less  difficult.  Some  physicians 
think  that  the  diagnosis  should  not  be  made 
unless  the  concretions  be  found  in  the  stools ;  and 
the  search  for  them  should  be  made  by  passing 
the  faeces  through  a  sieve.  It  is  agreed  by  nearly 
all  that  it  cannot  be  made  if  there  be  no  jaun- 
dice present.  Cancer  of  the  head  of  the  pancreas 
may  readily  be  mistaken  for  gall-stones  in  the 
common  duct. 

Prognosis. — It  is  almost  impossible  to  make 
a  trustworthy  prognosis  in  these  cases.  The 
physician  can  never  speak  confidently,  or  feel 
quite  happy  when  treating  a  case  which  he  looks 
upon  as  one  of  gall-stones. 

Treatment. — The  treatment  of  gall-stones 
may  be  discussed  under  two  heads :  during  the 
paroxysm  of  the  colic ;  and  between  the  attacks. 

During  the  paroxysm,  the  great  object  of  the 
physician  is  to  relieve  the  pain.    This  may  best 


be  done  by  full  doses  of  morphia ;  and  if  this  be 
rejected  by  vomiting,  it  may  be  administered 
hypodermically.  The  patient  may  be  put  in  a 
warm  bath  and  kept  there,  the  heat  being  main- 
tained by  the  renewal  of  the  warm  water.  Should 
these  means  fail,  chloroform  or  ether  may  be 
inhaled. 

Between  the  attacks  of  biliary  colic  a  great 
number  of  remedies  have  been  proposed :  the 
most  popular  is  Durande's,  which  consists  of 
three  parts  of  ether  and  two  parte  of  turpentine  ■ 
the  best  plan  is  to  give  10  to  20  minims  of  this 
mixture  three  times  a  day,  enclosed  in  capsules 
or  pearls.  The  German  physicians  have  great 
confidence  in  the  alkaline  mineral  waters,  especi- 
ally Carlsbad.  Some  think  this  due  simply  to 
the  large  amount  of  water  daily  ingested,  causing 
a  large  flow  of  bile.  Others  recommend  purga- 
tives, as  castor  oil,  or  taraxacum  ;  or  aqua  regia. 
Emetics  have  been  employed,  but  they  are  danger- 
ous on  account  of  the  straining  which  they  cause, 
and  which  may  lead  to  the  rupture  of  a  vessel. 

J.  WlCKHAM  LEGG. 

GALLOPING     CONSUMPTION.  —  A 

popular  name  for  phthisis  when  it  runs  an  acute 
or  rapid  course.    See  Phthisis. 

GALVANISM,  Uses  of.    See  Electricity. 

GANGLION  (yayy\tbv,  a  hard  gathering). 
This  term  is  applied  to  a  variety  of  somewhat 
different  affections,  including: — 1.  The  simple 
ganglion.  This  is  a  cystic  tumour  formed  in  con- 
nection with  the  sheath  of  a  tendon.  2.  The  com- 
pound or  diffuse  ganglion,  which  consists  of  a 
chronic  effusion  into  the  common  sheath  of  a 
group  of  tendons,  giving  rise  to  a  fluctuating 
swelling.  One  variety  of  this  contains  the  so- 
called  melon-seed  bodies.  3.  The  term  is  ex- 
tended by  some  writers  to  enlargements  of  the 
bursae  mucosae.    See  Bur&k,  Diseases  of. 

1.  Simple  Ganglion. — Description. — The 
simple  ganglion  forms  a  rounded  tumour,  occa- 
sionally lobulated,  situated  in  the  immediate 
neighbourhood  of  some  tendon.  The  most  com- 
mon situations  are  the  dorsum  of  the  hand,  the 
dorsum  of  the  foot,  the  palm  of  the  hand  at  the 
root  of  a  finger,  and  behind  the  outer  or  inner 
malleolus.  The  tumour  varies  in  size  from  a 
pea  to  a  pigeon's  egg.  It  may  fluctuate  distinctly, 
or  be  so  tense  as  to  seem  absolutely  solid.  It  is 
not  adherent  to  the  skin  or  to  the  tendon  with 
which  it  is  in  relation.  It  is  painless,  but  often 
gives  rise  to  a  sense  of  weakness  in  the  affected 
part.  The  wall  is  composed  of  a  more  or  less 
delicate  fibrous  tissue,  fusing  with  the  surround- 
ing areolar  tissue,  and  lined  by  an  imperfect 
layer  of  endothelial  cells.  Its  contents  are  most 
usually  semi-solid,  like  apple-jelly,  but  sometimes 
fluid.  They  are  said  to  be  neither  albuminous  nor 
gelatinous,  but  colloid  in  character.  As  to  the 
exact  nature  of  the  tumonj-  opinions  differ,  and 
probably  it  is  not  always  the  same.  It  is  said 
to  arise  in  the  following  ways :  1  st.  by  a  hernial 
protrusion  from  the  sheath  of  a  tendon,  the  neck 
of  which  becomes  gradually  contracted  and 
finally  closed,  so  giving  rise  to  a  cy6t  in  intimate 
connection  with  the  sheath.  2nd.  Gosselin  has 
described  small  follicles  or  sub-synovial  crypts, 
which  he  believes  may  become  dilated,  so  as  to 
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form  ganglia.  3rd.  The  tumour  may  be  a  cyst 
of  entirely  new  formation. 

Treatment. — Painting  with  iodine  is  of  little 
or  no  use.  Forcible  rupturo  of  the  cyst  by  a 
blow  or  pressure  sometimes  effects  a  cure  ;  but 
the  best  treatment  is  to  puncture  the  tumour 
with  a  clean  grooved  needle,  and  to  squeeze  out 
the  contents,  afterwards  applying  pressure  or  a 
blister  over  the  collapsed  cyst.  This  treatment 
may  require  to  be  repeated  more  than  once. 

2.  Compound  or  Diffuse  Ganglion. — 
Description. — This  disease  is  almost  exclusively 
confined  to  the  sheath  of  the  common  flexors  of 
the  fingers.  It  may  consist  of  a  simple  dropsy 
of  this  sheath,  forming  an  hour-glass-shaped 
swelling  in  the  front  of  the  wrist,  the  constric- 
tion being  caused  by  the  annular  ligament ;  or, 
in  other  cases,  the  tumour  may  contain  melon- 
seed  bodies,  which  give  rise  to  a  sense  of  soft 
crackling  when  it  is  manipulated.  These  melon- 
seed  bodies  are  smooth,  oval  and  flattish  in 
shape,  and  of  a  pearly- white  colour.  They  are 
of  almost  cartilaginous  toughness,  and  on  sec- 
tion present  an  appearance  of  concentric  lamina- 
tion. Under  the  microscope  they  are  found  to 
be  composed  of  very  imperfect  fibroid  tissue. 
Their  origin  is  somewhat  doubtful.  They  have 
been  supposed  to  be  due,  first,  to  hypertrophy  of 
the  fringes,  normally  found  on  a  synovial  mem- 
brane, the  pedunculated  projections  so  formed 
being  ultimately  broken  loose  by  the  movement  of 
the  tendons  ;  secondly,  to  the  formation  of  pedun- 
culated warty  outgrowths  on  the  synovial  mem- 
brane, which  become  free  in  the  same  way ; 
thirdly,  to  fibrinous  deposits  taking  place  from 
the  fluid  in  the  ganglion ;  and,  fourthly,  to 
the  results  of  accidental  haemorrhage.  When 
these  bodies  are  abundant,  the  fluid  is  usually 
scanty. 

.ZEtiology. — The  cause  of  this  affection  is  un- 
certain, but  it  must  be  remembered  that  in  many 
cases  it  is  due  to  the  irritation  caused  by  the 
earliest  stage  of  disease  of  the  carpus. 

Treatment. — The  treatment  of  compound 
ganglion  is  unsatisfactory.  Iodine  is  useless. 
Aspiration  followed  by  the  injection  of  iodine 
has  occasionally  been  of  service.  An  incision 
made  into  each  end  of  the  tumour,  followed  by 
drainage  under  antiseptic  dressing,  is  often  of 
use.  In  extreme  cases  Syme  recommended  lay- 
ing the  whole  cyst  open,  and  allowing  it  to 
granulate.  This  always  left  much  stiffness  in 
the  tendons.  When  melon-seed  bodies  are  pre- 
sent, they  must  be  removed  by  incision,  and  the 
case  treated  antiseptically.       Makcus  Beck. 

GANGLIONIC  UEBVOUS  SYSTEM, 
Diseases  of.  See  Sympathetic  Nerve,  Diseases 
of. 

GANGRENE  (ypalvw,  I  corrode). — Synon.  : 
Mortification ;  Sphacelus ;  Fr.  Gangrene  ;  Ger. 
der  Brand. 

Definition. — Gangrene  is  the  arrest  of  the 
functions  of  organic  life  in  a  circumscribed  por- 
tion of  the  soft  parts  of  the  body,  leading  to  the 
complete  death  of  the  same. 

The  whole  process  of  death  is  included  under 
the  term  gangrene — the  result  being  mortifica- 
tion, or  necrosis  of  the  invaded  tissue,  organ,  or 
limb. 
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Classification. — Clinically,  gangrene  varies 
greatly  according  to  its  position,  cause,  extent, 
the  powers  of  the  patient,  and  the  existence  of 
complications.  The  disease  may  also  be  classified 
atiologically  and  pathologically,  into  spontaneous 
or  traumatic,  dry  or  moist,  chronic  or  acute 
gangrene,  senile  gangrene,  and  hospital  gangrene 
The  division  into  dry  and  moist  gangrene,  although 
convenient,  has  little  pathological  significance, 
being  founded  on  physical  characters.  Both  dry 
and  moist  gangrene  may  arise  from  similar 
causes,  and  coexist  even,  in  different  parts  of  the 
invaded  structures ;  and  it  cannot  always  be  pre- 
determined whether  a  gangrene  shall  be  of  the 
dry  or  of  the  moist  form.  Dry  gangrene  is  usually 
dependent  on  senile  changes,  limited  in  extent, 
and  chronic  in  progress  ;  the  parts  first  affected 
having  time  to  dry  up  as  the  disease  invades 
thoseadjacent,andbecomingmummified,  hard,  and 
black,  resembling  the  knuckle  of  a  Spanish  ham. 
Moist  gangrene  occurs  when  a  larger  area  of 
living  tissue  suddenly  mortifies,  and  especially  if 
it  have  been  previously  inflamed  or  gorged  with 
fluid  ;  the  dead  parts  becoming  rapidly  trans- 
formed into  a  deliquescent  putrid  mass,  infiltrated 
with  gas.  To  this  type  belong  many  different 
forms  of  gangrene,  for  instance,  that  following 
the  obliteration  of  the  main  artery  of  a  limb 
by  a  ligature,  or  its  becoming  plugged  by  an 
embolus,  or  the  form  called  spreading  traumatic 
gangrene,  or  gangrene  affecting  au  internal 
organ. 

^Etiology. — The  causes  of  gangrene  may  be 
local,  constitutional,  or  a  combination  of  both. 
Amongst  local  causes  we  find  intense  inflamma- 
tion of  some  organ  or  tissue,  such  as  pneumonia, 
noma,  cellulitis,  anthrax,  or  phlegmonous  erysi- 
pelas. Injuries  and  mechanical  violence  of  va- 
rious kinds;  and  extremes  of  heat  or  cold,  as 
seen  in  burns  and  scalds  or  in  frostbite,  also  lead 
to  gangrene.  Gangrene  may  be  produced  either 
as  the  direct  consequence  of  the  long-continued 
application  of  cold,  or  as  the  result  of  the  sub- 
sequent inflammatory  reaction.  Local  arrest  of 
the  circulation,  as  in  a  strangulated  hernia,  an 
intussusception,  or  internal  strangulation,  a  liga- 
tured hsemorrhoid,  a  too  tightly  bandaged  limb, 
or  severe  paraphimosis,  may  lead  to  gangrene.  It 
may  also  occur  from  extravasation  of  urine  or 
faeces.  Continued  pressure  produces  a  variety  of 
gangrene  called  bedsore,  especially  in  lowly  vita- 
lised parts,  and  in  persons  suffering  from  chronic 
diseases,  or  from  certain  lesions  of  the  nervous 
centres.    See  Ulcer  and  Ulcekation. 

One  of  the  most  frequent  constitutional  or 
general  causes  of  gangrene  is  deficient  blood- 
supply,  dependent  upon  disease  of  the  arteries 
and  heart,  the  result  usually  of  systemic  decay, 
whence  the  term  senile  gangrene.  Gangrene  may 
occur  in  the  course  of  certain  severe  diseases, 
as  diabetes,  typhus,  typhoid,  measles,  and  scar- 
latina ;  embolism  being  in  many  cases  the  imme- 
diate cause  of  the  complication.  The  gangrene 
due  to  ergotism  is  probably  induced  by  the  effect 
of  the  poison  on  the  blood-vessels.  A  peculiar 
form  of  gangrene  sometimes  met  with  in  the  ex- 
tremities— thegangrine  symetrique  of  the  French, 
is  one  in  which  no  more  definite  cause  can  be 
found  than  anaemia,  and  an  extremely  feeble  cir- 
culation. And,  finally,  there  is  hospital  gangrene  
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pourriture  d'hopital,  a  disease  seldom  met  with 
now  except  amongst  wounded  soldiers  accumu- 
lated in  great  numbers  in  foul  hospitals  near  a 
battle-field. 

Symptoms. — The  symptoms  of  gangrene  vary 
with  the  species,  the  extent,  and  the  stages  of  the 
disease,  and  with  the  rapidity  of  its  progress; 
and  also  according  as  it  is  dry  or  moist,  incipient 
or  complete.  The  importance  of  the  tissue  or 
organ  invaded,  and  itio  presence  or  absenco  of 
complications,  such  as  renal  or  cardiac  disease, 
or  of  fever,  also  create  differences. 

The  earliest  symptoms  are  those  of  diminished 
circulation,  sensibility,  and  temperature,  together 
with  change  of  colour  in  the  part  affected.  Pain 
is  one  of  the  primary  symptoms,  and  often  pre- 
cedes the  others.  In  dry,  senile,  or  chronic 
gangrene,  there  may  in  some  cases  be  few  symp- 
toms beyond  moderate  local  pain  and  discomfort, 
though  oftentimes  the  pain  is  intense;  whilst, 
when  the  type  is  of  the  moist  or  acute  variety, 
the  symptoms  are  usually  more  severe,  and  have 
a  tendency  to  lapse  into  those  called  the  typhoid 
or  septicemic.  Between  these  two  forms  there 
is  every  intermediate  grade  of  severity.  The 
amount  of  fever  varies  at  the  outset,  but  it 
is  usually  considerable.  The  patient  generally 
suffers  much  from  pain,  restlessness,  and  want 
of  sleep ;  the  appetite  is  bad ;  the  tongue  is 
loaded ;  and  the  pulse  is  feeble  or  intermittent. 
When  the  disease  becomes  arrested,  the  dead  por- 
tion of  tissue  slowly  separates  and  drops  off,  or 
is  removed ;  very  often,  however,  the  disease 
steadily  progresses,  and  the  patient  dies  from 
exhaustion,  or  more  rapidly  from  the  absorption 
of  septic  matter. 

Such  being  the  principal  symptoms  of  gangrene 
in  general,  we  may  next  describe  the  symptoms 
of  the  leading  varieties  of  the  disease. 

Dry  or  Chronic  Senile  Gangrene. — In  the  dry 
form  of  senile  gangrene  the  part  is  gradually 
starved  to  death.  The  disease  generally  occurs  in 
the  toes,  very  rarely  in  the  fingers  ;  and  is  either 
spontaneous  or  excited  by  some  trivial  cause.  A 
discoloured  patch  appears  on  one  of  the  toes, 
of  a  dusky  reddish-brown  colour,  which  soon  be- 
comes dry  and  black  in  the  centre.  The  disease 
spreads  very  slowly  to  the  adjacent  parts.  First, 
a  zone  of  discoloration  appears  from  the  blood 
stagnating  in  them  ;  then  they  become  livid,  red, 
and  inflamed  ;  afterwards  darker ;  and,  finally, 
black  and  dry.  One  or  several  toes  may  be 
involved,  or  the  foot  in  whole  or  in  part.  The 
patient  generally  dies  sooner  or  later,  exhausted 
by  pain,  and  from  general  feebleness  of  the 
vital  powers.  Sometimes  a  line  of  demarcation 
appears,  the  dead  parts  separate,  and  recovery 
follows ;  but  as  a  rule  relapses  take  place. 

Moist  or  Acute  Senile  Gangrene. — This  form  of 
senile  gangrene  is  more  active  in  its  progress, 
and  more  rapidly  fatal.  It  is  often  ascribed  to 
some  slight  local  irritation  or  injury,  such  as  an 
inflamed  corn  or  nail.  The  affected  toe  becomes 
dusky-red,  swollen,  and  extremely  painful;  soon 
after  the  dark  hue  of  absolutely  dead  tissue 
appears,  following  closely  the  zone  of  inflamma- 
tion ;  and  this  gradually  spreads  onwards  till  the 
whole  foot  or  possibly  the  leg,  if  the  patient  sur- 
vive, becomes  implicated.  Beyond  tho  gangre- 
nous area  tho  skin  is  mottled,  and  presents  all 


the  appearances  due  to  impeded  circulation.  Id 
this  type  of  gangrene,  stasis  of  the  blood  and 
coagulation  first  take  place  in  the  capillaries, 
and  extend  thence  to  the  smaller  arteries.  It 
occurs  in  elderly  persons  with  feeble  circulation, 
due  to  fatty  heart  and  atheromatous  arterieB. 

Gangrene  from  Arterial  Obstruction. —  The 
most  common  form  of  moist  gangrene  U  that 
duo  to  sudden  arterial  obstruction — when  the 
collateral  supply  cannot  establish  itself  with 
sufficient  rapidity.  It  is  acute,  and  a  large  part 
of  tho  body  being  at  once  engaged,  the  tissues  do 
not,  as  in  dry  gangrene,  have  time  to  dessicate 
pari  passu  with  the  spread  of  the  disease.  It 
may  happen  after  ligature  of  a  main  trunk  for 
aneurism  ;  or  by  the  formation  of  a  fibrinous  clot 
upon  tho  roughened  wall  of  an  atheromatous 
vessel,  and  consequent  plugging  ;  or  by  embolism 
of  some  artery.  An  entire  limb  may  thus  be 
lost.  Venous  obstruction  per  se  does  not  pro- 
duce gangrene.  In  cases  due  to  embolism — a 
form  rare  in  the  upper  limbs,  but  common  in  the 
lower  extremities,  and  more  especially  in  the 
anterior  tibial  arteries — sudden  and  severe  pain 
marks  the  onset  of  the  disease.  The  tempera- 
ture of  the  part  rapidly  falls ;  livid  discoloration 
and  loss  of  sensibility  ensue  ;  the  veins  if  emptied 
fill  very  slowly;  the  skin  mottles;  bullae  form 
filled  with  turbid  fluid  ;  the  colour  changes  from 
whitish  grey  to  green,  olive,  or  black ;  and  the 
affected  tissue  at  length  becomes  a  deliquescent 
putrid  mass,  often  crepitating  from  gas  impri- 
soned in  the  meshes  of  the  cellular  tissue.  The 
tendons,  blood-vessels,  and  nerves  resist  the  dis- 
integrating process  longest. 

Gangrene  from  Inflammation. — Gangrene  as 
the  result  of  intense  inflammation  is  likewise 
of  the  moist  type.  When  it  supervenes,  the  ten- 
sion, pain,  and  swelling  of  the  inflamed  area  sub- 
side ;  the  part  becomes  soft  and  pasty  ;  the  colour 
changes  into  dusky  violet,  brown,  or  black  ;  and 
all  the  evidences  of  rapid  decomposition,  varying 
with  the  part  affected,  and  the  acuteness  of  the 
inflammation,  make  their  appearance. 

Gangrene  as  a  Complication  of  General 
Disease. — Gangrene  is  occasionally  met  with  in 
the  later  stages  of  typhoid  fever,  or  even  during 
convalescence  ;  and  usually  occurs  in  the  lower 
limbs,  though  sometimes  in  the  lungs,  or  face. 
It  is  of  vascular  origin,  and  is  a  most  grave  com- 
plication. In  form  it  may  be  either  dry  or 
moist,  and  may  be  of  either  of  two  kinds.  One 
is  of  early  occurrence  in  the  progress  of  the 
disease,  and  generally  affects  the  toes  symme- 
trically ;  the  other  occurs  later,  or  during  con- 
valescence, and  is  of  embolic  origin. 

Measles  is  prone  in  some  cases  to  occasion 
gangrene,  generally  affecting  -.be  face,  the  vulva, 
or  the  lungs.  Scarlatina  and  sens  forms  of  ery- 
sipelas are  also  occasionally  followed  by  extensive 
gangrene.  The  disease  has  been  also  observer", 
during  some  epidemics  of  cholera.  Gangrei,!; 
produced  by  the  prolonged  consumption  or 
diseased  rye-bread  chiefly  occurs  in  the  male 
adult,  and  very  rarely  in  women  01  children. 
Othsr  symptoms  of  ergotism  will  then  be  pre- 
sent, gangrene  being  a  late  occurrence.  Gan- 
grene from  ergotism  precisely  resembles  ordinary 
senile  gangrene.  It  almost  invariably  nppearsiil 
tho  lower  limbs  ;  and  when  aline  of  demarcation 
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forms,  this  generally  seems  to  correspond  with  the 
nearest  joint.  In  diabetic  gangrone  no  special 
vascular  deficiency  can  be  traced.  The  vitality 
of  the  tissues  seoms  impaired  by  the  glycosuric 
condition,  and  some  slight  accidental  cause  pro- 
vokes a  gangrenous  inflammation. 

Hospital  Gangrene. — Hospital  gangrene  presup- 
poses a  wound  :  the  lesion  on  invasion,  ceases  to 
discharge,  and  becomes  covered  with  a  grey  tena- 
cious slough  extending  from  the  centre  towards 
the  edges,  which  become  much  inflamed  and 
everted.  The  patient  rapidly  lapses  into  a  typhoid 
condition ;  and  the  issue  is  generally  fatal. 

Acute  Traumatic  or  Spreading  Gangrene. — 
This  form  also  follows  upon  an  injury,  which  may 
be  either  slight  or  severe.  It  is  generally  seen  in 
one  of  the  extremities,  originating  in  a  wound 
and  rapidly  spreading  towards  the  trunk — Gan- 
grbie  foudroyante.  It  is  in  many  cases  inti- 
mately associated  with,  and  probably  induced  by, 
septic  infection  of  the  system.  It  is  usually  fatal, 
and  scarcely  amenable  to  treatment- 

Visceral  Gangrene. — The  gangrene  of  internal 
organs  will  be  found  described  in  connection  with 
the  diseases  of  the  several  organs. 

Progress. — The  progress  of  gangrene  depen- 
dent on  constitutional  causes  is  too  often  from 
bad  to  worse ;  and  a  fatal  issue  may  supervene 
without  any  attempt  at  repair.  The  gangrenous 
inflammation,  preceding  the  actual  death  of  the 
part,  continually  invades  fresh  tissues  ;  the  fever 
increases;  a  sallow  sunken  countenance,  with 
rapid  thready  pulse,  sordes,  muttering  delirium, 
tympanites,  hiccough,  subsultus,  scanty  loaded 
urine  or  even  suppression,  supervene ;  the  weak- 
ness increases ;  and  death,  preceded  by  collapse, 
takes  place. 

In  other  cases,  especially  those  dependent  on 
local  causes,  there  is  a  tendency  to  limitation ; 
and  the  process  by  which  this  is  accomplished  is 
the  same  for  all  kinds  of  gangrene,  in  every  part 
of  the  body.  In  superficial  structures  a  red  band 
of  healthy  inflammation  will  be  observed  at  the 
junction  of  the  living  with  the  dead  part,  called 
the  line  of  demarcation  ;  active  cell-infiltration 
takes  place  ;  and  a  separating  wall  of  fibrin  and 
young  cells  is  established  in  the  layer  of  living 
tissue  nearest  to  the  dead  structures.  This  becomes 
by  degrees  converted  into  an  ordinary  granulating 
surface,  and  the  dead  tissue  is  detached  and  cast 
off.  The  time  required  for  this  separation  varies 
with  the  bulk  of  the  dead  portion,  the  nature  of 
the  tissue,  and  the  vitality  of  the  individual. 
The  risk  of  septicsemic  poisoning  is  present 
throughout  the  entire  course  of  the  disease. 

Diagnosis. — The  diagnosis  of  gangrene  of  ex- 
ternal parts  cannot  be  attended  with  any  dif- 
ficulty ;  the  evidence  of  its  presence  being  readily 
appreciated  when  the  symptoms  already  de- 
scribed make  their  appearance. 

Prognosis. — The  prognosis  of  a  case  of  gan- 
grene will  mainly  depend  on  the  likelihood  of 
the  disease  becoming  limited,  the  strength  of  the 
patient,  and  the  conditions  in  which  he  is  placed  ; 
which  are  all  at  first  difficult  to  determine.  The 
cause  of  the  gangrene,  and  the  presence  or  ab- 
sence of  organic  mischief  elsewhere,  also  exercise 
a  great  influence.  When  the  malady  is  depen- 
dent on  a  constitutional  cause,  thore  will  bo 
little  tendency  to  delimitation,  and  a  bad  pro- 
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spect  of  recovery.  When  the  cause  is  local,  and 
the  destruction  of  tissue  neither  extensive  nor 
invading  a  vital  part,  the  prognosis  will  be  favour- 
able. But  a  local  injury,  when  the  conditions 
are  unfavourable,  may  be  followed  by  a  severe 
and  extensive  gangrene,  or  some  essential  part 
of  the  body  may  become  implicated. 

Treatment. — When  gangrene  is  imminent,  our 
first  care  should  be  to  adopt  means  to  support  the 
vital  warmth  of  the  part,  and  to  encourage  and 
relieve  the  embarrassed  circulation.    When  the 
disease  is  fully  developed,  our  attention  must 
be  directed  to  control  as  far  as  practicable  the 
spread  of  the  disease  ;  to  favour  the  separation 
of  the  dead  tissue  ;  and  to  keep  the  parts  as 
clean  and  harmless  as  possible.    We  must  also 
anticipate  complications,  or  combat  them  when 
they  occur;  and  support  the  patient's  strength 
by  good  food,  stimulants,  and  fresh  air,  togethei 
with  opiates  sufficient  to  allay  pain.  A  limited 
traumatic  gangrene  is  to  be  treated  as  an  or- 
dinary sloughing  wound.    If  a  complete  por- 
tion of  a  limb  be  involved  amputation  should 
be  performed,  as  soon  as  the  line  of  demarca- 
tion is  established.    In  gangrene  due  to  arteria1 
obstruction  the  extremity  should  be  raised  to 
assist  the  return  of  venous  blood;  antiseptic 
dressings  and  cotton-wool  applied  locally ;  and 
plenty  of  bland  food  administered  at  frequent 
intervals.    When  the  whole  limb  is  affected, 
nature  may  be  assisted  by  completing  the  ampu- 
tation of  the  part  as  soon  as  the  limiting  line 
is  distinct.    In  gangrene  caused  by  the  ligature 
or  rupture  of  a  main  artery,  or  the  pressure  of 
an  aneurism,  amputation  close  to  the  sea.t  of  the 
lesion  may  at  once  be  performed,  as  the  gangrene 
cannot  extend  higher  than  this  point ;  but  even 
under  these  circumstances  it  will  often  be  safer 
to  await  indications  of  a  commencing  demarca- 
tion and  then  to  amputate  close  to  it.  In  spread- 
ing traumatic  gangrene  early  amputation  of  the 
affected  limb  has  been  strongly  recommended ; 
but  as  this  cannot  remove  the  already  poisoned 
condition  of  the  blood,  upon  which  in  all  proba- 
bility the  gangrene  depends,  it  is  clearly  a  useless 
measure,  as  the  gangrenous  action  would  invade 
the  stump.    In  cases  where  traumatic  gangrene 
is  localised  and  dependent  merely  upon  the  vio- 
lence of  the  injury,  the  vitality  of  the  individual 
will  be  sufficient  to  overcome  the  mischief,  un- 
less it  be  very  extensive.    A  line  of  demarcation 
will  appear,  and  then,  but  not  before,  will  it  be 
proper  to  amputate,  unless  the  part  be  other- 
wise hopelessly  injured,  or  a  large  articulation 
opened,  when  immediate  amputation  is  indicated. 
For  the  treatment  of  gangrene  occurring  in  inter- 
nal organs  the  reader  is  referred  to  the  articles 
on  diseases  of  the  several  viscera. 

William  Mao  Cormac. 

QAEGLE  (yapyap'tfa,  I  wash  the  throat). — 
Stnon.  :  Fr.  Gargarisme  ;  Ger.  Gurgelmittel. 

Definition.  —  Gargles  are  liquids  employed 
for  the  production  of  local  effects  on  the  throat 
and  pharynx. 

Mode  of  Gargling. — This  consists  in  taking 
about  a  table-spoonful,  more  or  less,  of  the  gargle 
into  the  mouth,  throwing  back  the  head,  and 
agitating  the  liquid  by  the  air  expelled  through 
the  larynx.  With  some  persons  the  gargle  goes 
M  M 
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little  beyond  the  uvula  and  base  of  the  tongue ; 
but  if  the  head  be  thrown  well  back,  the  fluid 
can  be  made  to  pass  into  the  cavity  of  the  pha- 
rynx, anil  may  even  reach  the  larynx  and  vocal 
cords.  The  tension  of  the  muBelos,  in  thus  throw- 
ing back  the  head,  is  apt  to  provoke  efforts 
at  deglutition,  so  that  sometimes  small  portions 
of  the  gargle  may  be  swallowed;  and  occasionally 
the  effort  terminates  abruptly  in  the  patient 
jerking  his  head  forwards,  and  expelling  the  gargle 
forcibly  through  the  nose. 

Dr.  H.  Guinier  of  Cauterets  has  demonstrated 
a  method  of  gargling  the  laryngeal  cavity.  His 
instructions  are  as  follows  : — 1.  Slightly  to  raise 
the  head  ;  2.  To  open  the  mouth  moderately  ;  3. 
To  protrude  the  chin  and  lower  jaw;  4.  To  emit 
the  sound  of  the  double  vowel  x.  These  four 
movements  open  largely  the  back  of  the  mouth, 
lift  the  velum  palati  and  uvula,  separate  the 
base  of  the  tongue  from  the  posterior  wall,  and 
allow  the  liquid  used  for  gargling  to  gravitate 
into  the  cavity  of  the  larynx.  One  expiratory 
act  is  the  only  respiratory  movement  that  is  now 
possible,  deglutition  is  under  control,  and  the 
gargle  bathes  the  pharynx  and  supraglottic  por- 
tion of  the  larynx. 

Uses  and  Composition. — The  use  of  gargles 
is  contra-indicated  in  parenchymatous  inflamma- 
tions of  the  tonsils,  and  in  all  cases  where  move- 
ment of  the  fauces  causes  severe  pain  ;  and  where, 
as  in  some  persons,  an  inability  exists  to  retain 
liquid  beyond  the  anterior  pillars  of  the  fauces, 
for  these  it  is  more  convenient  to  apply  the 
fluid  to  the  fauces  and  pharynx,  either  by  injec- 
tion, or  in  the  form  of  a  medicated  spray,  or  else 
by  aid  of  a  brush  or  sponge. 

Gargles  vary  in  composition  according  to  their 
object.  If  prescribed  with  the  view  of  exercising 
the  muscles  of  the  soft  palate  and  pharynx,  and 
thereby  increasing  their  tone,  cold  or  iced  water 
is  generally  sufficient.  If  with  the  view  of  re- 
ducing and  allaying  local  inflammatory  conditions 
of  the  throat,  solutions  of  chlorate  or  nitrate  of 
potash  or  of  borax  (two  drachms  to  eight  ounces), 
or  of  liquor  ammonias  acetatis  (one  part  in  four), 
•combined  with  decoctum  lini  compositum,  thin 
gruel,  or  water,  and  used  warm,  are  the  best. 
When  it  is  desirable  to  excite  the  mucous 
membrane  and  neighbouring  glands  to  further 
secretion,  and  thus  reduce  local  congestion, 
stimulant  gargles  are  useful,  such  as  the  tinctures 
of  capsicum  (half-drachm  to  eight  ounces),  arnica, 
myrrh,  pyrethrum,  and  eucalyptus  rostrata  (two 
drachms  to  eight  ounces) ;  this  class  of  gargles 
often  relieving  the  deafness  caused  by  obstruction 
of  the  Eustachian  tubes,  by  increasing  the  pha- 
ryngeal secretion.  To  check  excessive  secretion 
astringents,  in  the  form  of  the  salts  of  iron  and 
zinc,  iron-alum,  or  alum  (forty  grains  to  eight 
ounces),  tannin  (half-drachm  to  eight  ounces),  or 
rhatany  infusion,  are  advisable.  If  we  require  to 
cheek  ulceration,  or  to  dilute  and  purify  foul  or 
putrid  secretions  from  the  throat  and  tonsils, 
antiseptic  gargles,  composed  of  the  solutions  of 
permanganate  of  potash  (two  drachms  to  half-a- 
pint),  of  chlorinated  soda  (one  drachm  to  eight 
ounces),  of  sulphurous  acid  (one  part  in  four), 
or  of  glycerine  of  carbolic  acid  (half-ounce  to 
eight  ounces),  will  answer  the  purpose.  In  cases 
of  syphilitic  sore- throat,  a  gargle  of  perchloride 
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of  mercury  (three  grains  to  eight  ounces)  has 
been  recommended.  In  many  cases  combina- 
tions of  different  kinds  of  gargles  are  beneficial. 
Water,  barley-water,  rose  or  orange-flower- 
water,  sweetened  with  a  little  honey,  glycerine, 
or  syrup,  constitute  the  bases  of  most  gargles. 

John  C.  TuoitowGoor 

GASTEIN,  in  the  Austrian  Alpa.  Simple 
thermal  waters.    See  Mineral  Waters. 

GASTRALGIA  (ycuribp,  the  stomach,  and 
&\yos,  pain).— Synon.  :  Gastrodynia ;  Fr.  Gas- 
tralgie;  Ger.  Magen&chmerz. 

Definition. — Pain  in  the  stomach,  which 
occurs  in  various  gastric  disorders,  and  which, 
considered  by  itself,  is  not  much  to  be  relied  on 
as  a  sign  of  disease. 

Symptoms. — In  acute  erythematous  gastritis 
a  burning,  painful  sensation  affecting  the  sto- 
mach, and  not  unfrequently  extending  up  the 
cesophagus,  is  felt  almost  immediately  after 
taking  food  or  a  stimulant  liquid.  In  acute 
catarrhal  gastritis  pain  is  seldom  complained 
of.  In  ordinary  chronic  gastritis  it  is  usually 
absent;  or,  at  most,  only  a  slight  heaviness 
or  fulness  after  food  forms  a  symptom  of  the 
malady.  In  what  the  writer  has  named  '  eczema 
of  the  stomach '  the  pain  is  very  severe,  comes 
on  two  or  three  hours  after  food,  and  is  tem- 
porarily relieved  by  eating.  The  same  kind  of 
pain  may  be  observed  whenever  there  is  pro- 
fuse mucous  secretion,  but  it  is  less  severe  than 
in  cases  where  gastric  disturbance  replaces 
eruptions  of  the  skin.  The  pain  accompanying 
pyrosis  is  of  a  spasmodic  character,  and  is  re- 
lieved by  the  ejection  of  a  tasteless  fluid.  Severe 
pain  is  a  common  accompaniment  of  atonic  dys- 
pepsia, occurring  in  nervous  or  hysterical  persons. 
It  comes  on  when  the  stomach  is  empty,  but  is 
often  aggravated  directly  after  food,  and  is  re- 
lieved by  the  escape  of  flatus,  and  by  stimulants. 
The  most  severe  gastralgia  is  that  accompanying 
ulceration  of  the  stomach.  In  this  disorder  it  is 
referred  to  one  spot,  and  is  likewise  often  felt  in 
the  back.  The  mere  fact  that  a  pain  in  the 
epigastric  region  is  confined  to  one  small  spot 
should  induce  the  practitioner  to  view  the  case 
with  suspicion.  The  pain  in  ulceration  is  usually 
absent  when  the  stomach  is  empty,  but  comes  on 
from  two  to  ten  minutes  after  food.  In  other 
instances  a  longer  period,  such  as  half  an  hour, 
elapses ;  but  it  is  this  definite  relation  to  the 
digestive  process  that  makes  the  pain  of  ulcer- 
ation characteristic  of  the  disease.  It  is  usually 
said  that  when  the  pain  comes  on  directly  after 
food  the  cardiac  region  is  the  seat  of  the  ulcer, 
and  where  a  longer  interval  takes  place  the  sore 
will  be  found  near  the  pylorus.  This,  if  true  as 
a  general  rule,  is,  nevertheless,  open  to  many 
exceptions ;  for,  as  a  patient  observed,  the 
pain  occurred  later  after  taking  food  in  propor- 
tion as  she  improved  in  health,  and  the  first 
evidence  of  a  relapse  was  the  shortness  of  the 
interval  of  ease  after  eating.  In  cancer  the  pain 
is  more  continuous  than  in  simple  ulcer ;  it  is 
less  influenced  by  the  digestive  process,  and  is 
more  diffused.  It  is,  howevor,  no  uncommon 
circumstance  to  find  cancer  of  the  stomach  with- 
out any  complaint  of  pain.  The  softer  kinds  of 
malignant  growth  seem  to  the  writer  least  apt  to 


GASTRALGIA. 

cause  suffering,  probably  because  the  peritoneum 
is  less  liable  in  such  cases,  than  in  the  other 
forms,  to  be  affected  with  inflammatory  action. 
Neuralgia  of  the  stomach  is  a  favourite  disease 
with  some  authors.  There  is  no  doubt  that  the 
normal  sensibility  of  the  stomach  is  vastly  ex- 
aggerated under  some  conditions,  but  the  writer's 
observation  leads  him  to  believe  that  neuralgic 
pain  affecting  the  stomach,  independently  of 
other  disease,  is  a  much  rarer  complaint  than  is 
generally  supposed  (see  Stomach,  Diseases  of). 
The  writer  has  met  with  three  different  forms  of 
pain  in  the  region  of  the  stomach  ascribed  to 
neuralgia,  which  are  evidently  of  a  different  na- 
ture— 1.  Where  severe  pain  has  come  on  at  some 
period  of  the  day  at  a  certain  hour,  at  a  consider- 
able period  after  the  commencement  of  digestion. 
In  many  of  these  cases  it  has  been  evident  on 
inquiry  that  the  apparent  periodicity  was  the 
result  of  the  punctual  disposal  of  the  chief  meal 
of  the  day.  They  were,  in  fact,  cases  of  chronic 
catarrhal  gastritis  attended  with  considerable 
secretion ;  most  of  them  occurred  in  gouty  men, 
and  might  be  classed  under  the  head  of  eczema, 
rather  than  of  neuralgia  of  the  stomach.  2.  Cases 
such  as  the  following : — A  young  lady  had  suf- 
fered for  many  months  from  agonising  pain  in  the 
left  hypochondrium,  coming  on  at  each  menstrual 
period,  and  resisting  all  methods  of  treatment. 
In  this  and  other  similar  cases,  it  will  be  found 
that  the  seat  of  the  pain  is  really  external,  in 
the  intercostal  nerve,  and  not  in  the  stomach 
itself.  3.  Severe  attacks  of  pain  in  the  left  hy- 
pochondrium and  epigastrium  in  females  of  a 
nervous  temperament,  who  had  either  been  born, 
or  had  passed  most  of  their  lives,  in  tropical 
countries.  The  real  seat  of  the  pain  in  such 
cases  appears  to  be  the  colon  ;  there  is  always 
constipation ;  and  a  mild  aperient  and  tonic  treat- 
ment is  usually  effectual  in  removing  or  ame- 
liorating the  complaint.  S.  Fbnwick. 

GASTRIC  FEVER  (yaar^p,  the  stomach). 
A  popular  name  for  a  febrile  condition  attended 
with  prominent  gastric  symptoms ;  as  well  as  for 
typhoid  fever.    See  Typhoid  Fbvek. 

GASTRIC  GLANDS,  Diseases  of  (ycto-i-ty), 
the  stomach).    See  Stomach,  Diseases  of. 

GASTRIC  ULCER  (yaa-r^p,  the  stomach). 
See  Stomach,  Diseases  of. 

GASTRITIS  (too-tV,  the  stomach).— In- 
flammation of  the  stomach.  See  Stomach,  Dis- 
eases of. 

GASTRODYNIA  (yaar^p,  the  stomach, 
and  oSvvt),  pain).  —  A  painful  affection  of  the 
stomach,  generally  considered  as  of  a  neuralgic 
■character.    See  Gastraxgia. 

GASTRO-ENTERIC  (yao-r^p,  the  stomach, 
and  evTtpov,  the  intestine). — This  term  is  applied 
to  those  morbid  states  in  which  the  stomach  and 
the  intestine  are  simultaneously  affected.  The 
continuity  and  similarity  in  structure  of  these  vis- 
cera render  them  peculiarly  liable  to  coincident 
disease;  and  this  is  more  particularly  noticed  in 
affections  of  an  inflammatory  type(gastro-enteri- 
tis),  or  of  a  degenerative  nature.  At  the  same  time, 
as  gastritis  may  occur  and  run  its  course  without 
giving  any  indication  that  the  intestine  is  in- 
volved, bo  enteritis  may  be  developed  with  little 
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or  no  disorder  of  the  stomach.  The  same  causes 
appear  to  determine  similar  diseases  in  the 
stomach  and  in  the  intestine  ;  but  why  at  one 
time  both  should  suffer,  and  at  another  time  one 
should  escape,  is  not  known.  Occasionally  it 
would  seem  that  the  entire  alimentary  canal 
beyond  the  oesophagus  is  attacked  at  once,  and 
the  gastro-intestinal  catarrh  of  children  is  a  good 
example  of  this.  Sometimes  the  disorder  com- 
mences in  one  part  of  the  canal,  and  spreads  until 
both  the  stomach  and  the  intestine  are  involved. 
See  Intestines,  Diseases  of;  and  Stomach, Dis 
eases  of.  W.  H.  Aixchin. 

GASTRORRHCEA  (yaa-r^p,  the  stomach, 
and  pea,  I  flow). — An  excessive  flow  of  mucus 
from  the  lining  membrane  of  the  stomach,  due 
to  catarrh.    See  Stomach,  Diseases  of. 

GELATINIFORM  CANCER— A  syno 
nym  for  colloid  cancer.    See  Cancer. 

GENERAL. — This  word,  as  employed  in 
relation  to  medicine,  has  several  applications. 
Thus  we  speak  of  a  general  disease,  which  is  a  dis- 
ease affecting  the  whole  system,  as  distinguished 
from  a  local  affection.  As  further  examples 
may  be  mentioned  general  debility,  general 
paralysis,  and  general  dropsy.  So,  with  respect 
to  therapeutics,  general  treatment  refers  to  re- 
medial measures  intended  to  affect  the  organism 
as  a  whole.  In  connexion  with  the  sciences  of 
therapeutics,  pathology,  &c,  the  word  general 
is  intended  to  express  the  essential  principles  of 
these  sciences,  as  distinguished  from  their  special 
divisions. 

GENERAL  PARALYSIS  OP  THE 
INSANE. — Synon.  :  General  Paresis  ;  Pr. 
Paralysie  gknkrale  incomplete ;  Periencephalite 
chronique  diffuse ;  Ger.  Allgemeine  progressive 
Gehimldhmung ;  Paralytisoher  Blodsinn. 

Definition. — A  gradual  loss  of  the  power  of 
coordinated  movement,  accompanied  by  gradually 
increasing  mental  disturbance  and  decay. 

^Etiology. — The  subjects  of  general  paralysis 
are  most  frequently  of  the  male  sex,  and  between 
30  and  SO  years  of  age.  It  may  be  brought  on  by 
excessive  mental  labour,  by  severe  anxiety,  by 
alcoholic  or  venereal  excess,  or  by  any  prolonged 
strain  upon  the  mental  organisation.  It  may 
also  be  induced  by  a  blow  or  other  direct  injury 
to  the  head.  Hereditary  predisposition  is  prob- 
ably not  without  influence  upon  its  production  ; 
but  this  is  not  so  frequently  present  as  in  most 
other  forms  of  insanity.  The  disease  most  fre- 
quently attacks  persons  who  have  previously  been 
apparently  in  the  enjoyment  of  vigorous  health. 

Anatomicax  Characters. — Authorities  are  not 
agreed  upon  the  precise  nature  of  the  pathologi- 
cal changes  characteristic  of  this  disease.  The 
most  frequently  described  lesions  are  congestion 
and  thickening  of  the  membranes  of  the  brain  ; 
and  degeneration  of  the  cortical  substance, 
shown  by  a  fatty  or  shrunken  condition  of  the 
nerve-cells,  and  an  augmentation  of  the  connective 
tissue.  The  degeneration  has  been  traced  by 
some  observers  into  the  spinal  cord  and  tho 
sympathetic  ganglia. 

Symptoms. — 1.  Physical.  The  physical  symp- 
toms of  general  paralysis  of  the  insane  are  first 
apparont  in  the  muscles  of  articulation  and  ex- 
pression. Thore  is  an  occasional  thickness  of 
m  m  2 
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utterance,  perhaps  obsorvablo  only  in  the  pronun- 
ciation of  the  more  complex  sounds,  and  a  peculiar 
convulsive  tremor  of  the  upper  lip  accompanying 
the  least  excitement.  A  similar  fibrillar  trem- 
bling may  also  bo  observod  in  the  tongue,  when 
an  attompt  is  made  to  hold  it  out.  This  loss 
of  muscular  control  gradually  spreads  over  the 
whole  systoui,  its  onward  course  being,  however, 
uot  infrequently  interrupted  by  very  remarkable 
though  generally  brief  remissions.  Before  the 
pationt  is  laid  completely  prostrate,  the  affection 
both  of  articulation  and  of  gait  strongly  resembles 
the  failure  of  coordinate  movement  produced  by 
drunkenness.  In  tho  last  stage  the  patient  lies 
quite  helpless ;  the  power  of  articulation  and  every 
kind  of  voluntary  movement  are  lost;  there  is  also 
a  strong  tendency  to  the  formation  of  bed-sores ; 
and  spots  of  ecchymosis  are  apt  to  appear  on 
the  application  of  even  gentle  pressure.  In- 
equality of  the  pupils  is  usual  from  the  com- 
mencement of  the  illness ;  but  they  do  not  often 
remain  long  in  one  condition,  sometimes  one 
pupil  and  sometimes  the  other  being  dilated  or 
contracted.  A  characteristic  feature  of  the 
disease  is  the  occurrence  of  congestive  or  epilep- 
tiform attacks,  but  they  are  very  variable,  both 
in  their  frequency  and  in  the  stage  at  which  they 
are  first  observed. 

2.  Mental.  These  symptoms  generally  pre- 
cede the  physical,  though  some  cases  occur  in 
which  the  condition  of  the  mind  is  not  such  as 
to  attract  attention  till  some  time  after  the 
motor  symptoms  have  become  obvious.  Sleep- 
lessness and  general  restlessness  are  usually  the 
first  indications  of  the  derangement,  and  with 
these  may  be  associated  transient  states  of  de- 
pression and  hypochondriacal  fancies.  Enfeeble- 
ment,  shown  by  forgetfulness  and  incapacity  for 
continuous  thought,  isgenerally  an  earlysymptom; 
and  in  some  cases  a  gradual  increase  of  this 
enfeeblement,  till  absolute  fatuity  is  reached, 
constitutes  the  prominent  mental  symptom.  A 
common  condition  from  the  commencement  is  an 
inordinate  disposition  to  embark  in  any,  even 
the  most  impracticable,  undertaking  that  may 
be  suggested.  There  is  always  observed  a  pe- 
culiar facility  of  disposition,  generally  good- 
humoured,  but  liable  to  be  interrupted  by  fits 
of  passionate  excitement.  Frequently  there  is  a 
very  remarkable  extravagance,  both  in  thought 
and  act.  In  most  cases  acute  maniacal  attacks 
take  place,  in  which  the  excitement  presents  a 
specially  extravagant  character.  The  semblance 
of  probability  and  coherence  found  in  ordinary 
acute  mania  is  generally  absent.  The  prevailing 
ideas  are  of  grandeur,  colossal  size,  infinite 
number,  power,  wealth,  and  rank,  all  heaped 
together  in  wild  confusion.  Every  such  maniacal 
attack  marks  an  appreciable  step  in  the  progress 
of  mental  decay ;  and  the  tendency  is  always 
more  or  less  steadily  to  complete  fatuity.  In 
some  comparatively  rare  cases,  especially  where 
there  is  a  tendency  to  phthisis,  the  mental  con- 
dition is  mainly  one  of  depression.  Remarkable 
remissions  of  all  tbe  symptoms  are  sometimes 
met  with. 

Diagnosis. — The  diseases  from  which  general 
paralysis  of  the  insane  requires  to  be  distinguished 
are  paralysis  due  to  cerebral  haemorrhage,  em- 
bolism, encephalitis,  or  tumour  of  the  brain ;  hys- 


terical and  tonic  paralysis  ;  locomotor  ataxy  ; 
alcoholic  insanity  ;  senile  dementia ;  and  mus- 
cular atrophy.  The  diagnosis  is  generally  easy, 
if  attention  be  paid  to  the  presence  or  ataence  of 
the  convulsive  tremors  in  the  muscles  of  articula- 
tion at  the  commencement ;  the  general  and  pro- 
gressive course  of  the  loss  of  coordination  ;  and 
the  peculiar  mental  facility  and  extravagance. 

Fuoonosis. — Complete  recovery  seldom,  u 
ever,  takes  place  in  general  paralysis  of  the 
insane.  The  ordinary  duration  of  the  disease  is 
from  a  few  months  to  three  or  four  years,  though 
cases  of  ten  years'  duration  occasionally  occur. 

Treatment. — In  ordinary  circumstances  the 
treatment  cannot  be  properly  carried  out  in  a 
private  house  ;  removal  to  an  asylum  will  there- 
fore generally  be  necessary.  Little  benefit  is  to 
be  derived  from  drugs.  The  conditions  of  ex- 
citement are  held  by  some  to  be  moderated  by 
small  doses  of  Calabar  bean ;  and  turpentine 
enemata  are  frequently  useful  in  the  epileptiform 
attacks.  The  diet  ought  to  be  nutritious,  but 
non-stimulating.  The  food  ought  to  be  mince  1 
or  pulpy,  and  care  should  be  taken  to  prevent  an 
accumulation  of  it  in  the  pharynx,  as  fatal  choking 
is  sometimes  produced  in  that  way.  If  this  should 
be  threatened,  the  tongue  should  be  immediately 
pulled  forward,  and  the  bolus  extracted  with  the 
finger.  On  account  of  the  liability  to  bed-sores, 
the  patient  should  as  long  as  possible  be  pre- 
vented from  lying  constantly  in  bed. 

John  Sibbald. 

GERMS  OF  DISEASE.— This  is  a  phrase 
in  common  use,  the  acceptation  of  which  is  va- 
rious, and  often  more  or  less  vague.  So  far  as 
it  refers  to  actual  things  or  objects,  they  also  are 
probably  diverse  in  nature,  though  at  present 
our  knowledge  of  most  of  them  is  based  rather 
upon  conjecture  than  actual  experience. 

As  a  phrase,  '  germs  of  disease '  is  most  com- 
monly used  in  the  following  modes : — 

a.  A  person  may  be  said  to  inherit  the  germs 
of  disease  when  there  is  reason  to  believe  that 
the  constitutional,  general,  or  local  disease  from 
which  he  is  suffering  is  of  a  kind  which  has  been 
common  in  the  family  or  stock  whence  he  has 
descended,  and  when  the  disease  is  one  which 
seems  prone  to  manifest  itself  in  this  way. 
It  may,  in  this  sense,  be  said  that  a  person  in- 
herits tbe  germs  of  gout,  scrofula,  tuberculosis, 
syphilis,  or  cancer  ;  and,  in  either  of  such  cases 
(with  the  possible  exception  of  the  two  latter), 
no  one  would,  on  reflection,  be  able  to  find  that 
he  meant  anything  else  than  that  the  patient 
had  inherited  a  certain  general  disposition, 
habit,  or  bodily  tendency,  in  which,  under  the 
influence  of  slight  exciting  causes,  this  or  that 
morbid  condition  should  be  prone  to  manifest 
itself. 

b.  In  a  still  looser  sense,  the  phrase  is  sometimes 
used  to  signify  the  mere  commencement  or 
initial  stage  of  a  certain  disease,  as  when  it  is 
said  that  the  germs  of  a  phthisical  patient's 
malady  date  from  a  certain  catarrhal  attack,  or 
that  a  patient  now  suffering  from  a  severe  brain- 
affection  contracted  the  germs  of  his  disease  in 
India  or  elsewhere,  on  the  occasion  of  some 
slight  sunstroke.  Here  the  expression  would 
bo  used  in  a  purely  metaphorical  sense. 
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c.  The  phrase  is  most  commonly  employed, 
however,  in  reference  to  the  real  or  supposed 
causes  of  communicable  morbid  processes  or  dis- 
eases, either  local  or  general — those  which  spread 
either  from  part  to  part  in  the  same  person,  or 
from  person  to  person  in  the  same  commu- 
nity. 

In  the  spread  from  part  to  part,  as  during  the 
'  generalization  '  of  some  malignant  new-growth, 
the  agency  of  '  germs  of  disease  '  is,  perhaps,  not 
unfrequently  more  imaginary  than  real.  Results 
are  apt  to  be  ascribed  to '  infection '  where  nothing 
of  the  kind  has  been  in  operation — as  when  si- 
milar perverted  tissue-changes  may  chance  to 
manifest  themselves,  either  simultaneously  or 
consecutively,  in  different  parts  of  the  body,  as 
results  of  some  single  or  similar  underlying 
cause. 

In  the  spread  from  person  to  person  of  local 
or  general  contagious  affections,  the  same  pos- 
sible source  of  fallacy  has  to  be  borne  in  mind. 
We  must  be  upon  our  guard  against  ascribing 
too  general  an  influence  to  'germs  of  disease.' 
In  certain  cases  these  may  have  been  in  the  first 
place  non-existent,  as  when  such  a  disease  has 
been  '  autogenatic,'  and  in  no  sense  a  derivative 
of  antecedent  disease  of  the  same  kind.  This 
caution  is  especially  applicable  in  regard  to  such 
an  affection  as  erysipelas — which,  although  cer- 
tainly contagious,  is  also  on  very  good  grounds 
judged  to  be  '  generable,'  especially  during  cer- 
tain states  of  lowered  health  induced  by  renal 
disease  and  some  other  visceral  affections.  Though 
not  so  certainly  known,  it  is  by  many  deemed 
probable  that  a  similar  caution  may  be  necessary 
in  regard  to  more  general  contagious  affections, 
such  as  diphtheria,  typhoid  and  typhus  fever, 
and  cholera,  which,  though  certainly  contagious, 
may  also  be  autogenetic.  On  this  subject,  how- 
ever, much  doubt  and  uncertainty  still  prevail. 

The  consideration  of  this  third  use  of  the 
phrase  '  germs  of  disease,'  conducts  us  naturally 
to  the  question  as  to  the  nature  of  the  things  or 
objects  which  may  be  included  under  the  same 
name,  and  this  again  to  the  modes  in  which  they 
operate.  As  these  are  questions,  however,  which 
have  already  been  discussed  under  Contagion, 
they  will  only  be  very  briefly  referred  to  here. 

The  different  kinds  of  contagia,  whilst  they 
are  all  of  them  to  be  regarded  as  products 
thrown  off  from  the  body  of  a  person  suffering 
from  a  communicable  affection,  may  in  essence 
be  either  (1)  not-living  chemical  compounds; 
(2)  cast-off  and  altered  tissue-elements  ;  or  (3) 
cast-off  micro-organisms  of  a  low  type,  either 
in  their  '  finished '  condition  or  in  a  germ-stage. 

Whilst  it  cannot  positively  be  said  that  we 
have  as  yet  discovered  contagia  belonging  to  the 
first  category,  our  knowledge  is  a  trifle  more 
definite  in  regard  to  the  existence  of  those  per- 
taining to  the  second  and  third  categories.  In 
what  proportion  these  latter  kinds  of  contagia 
exist,  however,  for  different  communicable  dis- 
eases, still  remains  to  be  discovered. 

Such  different  kinds  of 'germs  of  disease  'might 
take  effect  in  two  distinct  modes,  and  only  in  two, 
Bince  the  probable  modes  of  operation  of  those 
belonging  to  the  first  and  second  varieties  are 
not  at  present  capable  of  being  discriminated 
from  one  another. 
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First,  we  have  the  mode  of  action  of  contagia 
in  the  spread  of  local  affections,  such  as  ophthal- 
mias, gonorrhoeas,  and  erysipelatous  inflamma- 
tions. Chemical  compounds,  or  diseased  tissue- 
elements,  or  both  in  combination,  thrown  off 
from  such  foci  of  disease,  and  falling  upon  suit- 
able situations  in  other  human  beings,  are  capa- 
ble of  determining  inflammations  of  like  kind,  in 
which  multitudes  of  new  contagia,  also  of  like 
kinds, are  'independently'  produced — that  is,  are 
produced  otherwise  than  by  processes  of  organic 
reproduction.  How  far  such  chemical,  or  '  contact 
actions '  (not  necessarily  producing  inflamma- 
tions) may  take  part  in,  and  lie  at  the  root  of 
the  very  complex  group  of  morbid  processes 
constituting  this  or  that  general  contagious  af- 
fection, or  so-called  '  specific  fever,'  is  not  at 
present  known.  The  processes  must  be  some- 
what of  this  kind,  if  the  operating  contagia  are 
not  living  organisms ;  and  even  where  they  are 
of  this  type,  it  is  possible  that  the  same  sort  of 
process  may  obtain. 

Secondly,  where  micro-organisms  (bacilli,  mi- 
crococci, &c.)  are  the  contagia,  they  are  believed 
to  produce  their  effects  by  the  continuous  mul- 
tiplication, or  '  organic  reproduction,'  of  such  in- 
dependent units  in  the  tissues  and  blood  (one  or 
both)  of  the  individual  affected.  The  multipli- 
cation of  such  units,  and  the  chemical  changes 
in  the  tissues  attendant  thereupon,  are  therefore 
believed  to  be  the  sole  and  efficient  causes  of  the 
groups  of  symptoms  and  tissue-changes  consti- 
tuting the  particular  general  or  local  communi- 
cable disease,  and  the  myriads  of  contagious 
elements  produced  during  its  progress  are  re- 
garded as  lineal  descendants  of  those  which  ini- 
tiated the  morbid  symptoms. 

In  the  event  of  its  being  true,  as  some  hold, 
that  such  living  organisms  as  are  met  with  in  the 
blood,  and  are  believed  to  be  at  times  the  causes 
of  certain  of  the  communicable  diseases,  can 
arise  'independently'  within  the  body  (by  'hete- 
rogenesis  '  or  by  '  archebiosis '),  the  second  as- 
sumed mode  of  operation  of  contagia  would  have 
to  be  more  or  less  completely  renounced  in  favour 
of  the  first.  The  contagia,  even  in  this  latter  case, 
might  simply  set  up  morbid  processes,  which,  in- 
stead of  being  simple  (as  in  those  caused  by  the 
pus-corpuscle  and  its  fluids  from  some  seat  of 
virulent  inflammation)  might  be  complex,  pro- 
longed, and  linked  together,  so  as  to  constitute 
the  morbid  processes  typical  of  some  particular 
specific  fever.  At  some  stage  of  this  complicated 
chain  of  processes, and  somewhere  (that  is,  either 
in  some  organ  or  tissue,  or  in  the  blood),  organ- 
isms may  arise  de  novo,  which,  either  alone  or 
with  their  parent  fluids  or  tissue- elements,  are 
again  capable  of  acting  as  contagia.  But  the  or- 
ganisms in  such  a  case  could  not  be  regarded  as 
direct  descendants  of  the  original  contagia,  and 
similarly  no  one  would  think  of  regarding  the 
pus-corpuscles  met  with  in  a  case  of  purulent 
ophthalmia  or  gonorrhoea,  as  direct  lineal  de- 
scendants of  those  which  may  have  taken  part  in 
occasioning  one  or  other  of  such  diseases. 

H.  Charlton  Bastian. 

GIDDINESS  (Sax.  gidig,  turning  or  whirl- 
ing round). — A  synonym  for  vertigo.  See  Ver- 
tigo. 
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GINGIVITIS  (gingiva,  the  gums).— Inflam- 
mation of  the  gums.    See  Moutu,  Diseases  of. 

GLANDERS. — Svnon.  :  Equinia;  Fr.Morve; 
Ger.  Bolz.  Its  associated  condition  is  named 
Farcy ;  Fr.  Farcin ;  Ger.  Wurm  ;  Hautwurm. 

Definition. — A  contagious  febrile  disease, 
communkatod  to  man  from  the  horse,  ass,  or 
mule,  characterised  by  specific  inflammatory 
lesions  of  the  nasal  and  respiratory  mucous 
membranes,  and  of  the  lymphatic  vessels  and 
glands,  with  general  pyrexia,  pains  in  the  joints 
and  muscles,  and  great  prostration,  usually  ac- 
companied by  a  pustular  cutaneous  eruption. 

The  local  manifestations  vary  in  order  of 
appearance,  and  in  comparative  severity  in 
different  cases.  In  those  in  which  the  nasal  and 
respiratory  mucous  membranes  are  earliest  or 
most  severely  affected,  the  disease  is  customarily 
called  Glanders ;  while  to  those  in  which  the 
lymphatic  system  first  and  especially  suffers, 
the  designation  Farcy  is  applied.  But  no  suffi- 
cient reason  exists  for  considering  glanders  and 
farcy  as  distinct  diseases.  They  are  commonly 
associated,  and  whichever  set  of  symptoms  may 
appear  first,  the  other,  as  a  rule,  sooner  or  later 
follows.  Further,  it  has  been  proved  that  the 
same  virus  may  give  rise  to  either  set  of  symp- 
toms, or  to  both.  And  it  would  seem  that  the 
order  of  appearance  is  determined  in  great  mea- 
sure by  the  mode  of  communication  of  the  virus, 
as  well  as  to  some  extent  perhaps  by  the  condi- 
tion and  constitution  of  the  recipient. 

Glanders  in  man  is  a  very  rare  disease  ;  and 
it  is  only  within  the  last  sixty  or  seventy  years 
that  its  occurrence  has  been  clearly  recognised, 
and  its  history  made  out.  "When  it  does  occur, 
it  proves  fatal  in  a  very  large  proportion  of 
cases.  Taking  the  acute  and  chronic  cases  to- 
gether, 208  out  of  245  are  recorded  as  having 
terminated  fatally.  Nevertheless  out  of  2,026,296 
deaths  in  England  and  Wales  during  the  four 
years  1871-1874  only  19  are  registered  as  due 
to  glanders. 

^Etiology. — There  is  no  evidence  to  suggest 
that  glanders  ever  originates  in  man  whatever 
may  be  the  case  with  regard  to  the  lower  animals. 
It  is  always  communicated,  and  almost  always  by 
direct  inoculation  of  virus  from  a  diseased  animal. 
In  some  few  instances  the  disease  has  been  com- 
municated from  man  to  man.  It  is  scarcely  ever 
met  with  except  among  those  who  are  more  or 
less  constantly  employed  among  horses,  and  who 
are  therefore  liable  from  time  to  time  to  come  in 
contact  with  diseased  animals,  or  the  morbid 
discharges  from  them.  The  mode  of  communi- 
cation can  in  most  cases  be  easily  traced.  The 
rarity  of  the  disease  in  man,  considered  in  con- 
junction with  its  comparative  frequency  and  the 
rapidity  with  which  it  spreads  among  horses, 
would  seem  to  indicate  that  the  virus  is  fixed, 
and  not  readily  diffusible  through  the  air,  and 
that  man  is  not  very  susceptible  of  its  influence. 

In  most  cases  the  history  renders  it  clear  that 
the  vims,  in  semi-liquid  or  semi-solid  form,  has 
been  received  through  some  cut  or  abrasion  of 
the  skin  or  mucous  membrane.  In  some  few 
instances  it  appears  probable  that  the  virus  in 
similar  form  may  have  been  absorbed  through 
the  unbroken  mucous  membrane  or  skin.  But 
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there  is  at  present  no  sufficient  evidence  to  show 
that  glanders,  any  more  than  syphilis,  can  bo 
communicated  by  'a  volatile  infecting  principle,' 
although  by  some  it  is  maintained  that  such 
communication  may  take  place,  tf  it  were  so, 
the  disease  would  probably  spread  more  fre- 
quently and  extensively,  and  become  compara- 
tively common. 

Symptoms  and  Couhse. — However  the  virus  of 
glanders  may  have  been  communicated,  a  period 
of  incubation,  varying  from  three  to  eight  days, 
and  in  some  rare  instances  prolonged  even  to  three 
weeks  or  more,  ensues  before  the  symptoms  of 
constitutional  infection  become  manifest.  The 
longer  the  period  of  incubation  the  less  acute,  as 
a  rule,  is  the  course  of  the  disease.  The  duratiou 
of  the  disease,  as  well  as  the  order  of  develop- 
ment of  the  local  affections,  varies  greatly  in 
different  cases.  Hence  the  classification,  on  the 
one  hand,  into  cases  of  acute,  subacute,  and 
chronic  glanders ;  and,  on  the  other,  into  cases  of 
acute  and  chronic  glanders,  and  acute  and  chro- 
nic farcy.  But  nothing  like  clear  lines  of  distinc- 
tion can  be  drawn  between  any  of  these  classes. 

The  earliest  constitutional  symptoms  are  a 
sense  of  general  discomfort,  fatigue,  prostration, 
and  chilliness,  with  headache.and  obscure  pains  in 
the  muscles  and  joints.  As  the  disease  advances 
these  pains  become  more  severe,  and  simulate 
those  of  rheumatism.  Pyrexia,  at  first  but 
slight,  rapidly  becomes  established.  The  pulse 
is  quickened  and  sometimes  full,  the  skin  hot 
and  dry,  the  tongue  foul,  the  urine  scanty  and 
high-coloured ;  and  the  patient  suffers  much 
from  restlessness,  sleeplessness,  and  loss  of  appe- 
tite, often  with  obstinate  constipation.  Some- 
times the  feverishness  is  intermittent,  but  more 
frequently  continued,  or  intermittent  at  very 
irregular  intervals.  Still  later  rigors  occur, 
more  severe  than  such  as  may  have  occurred 
at  an  earlier  period,  followed  by  profuse  sour 
perspirations  and  clamminess  of  skin  ;  the  pulse 
becomes  very  rapid,  weak,  and  compressible  ; 
diarrhoea,  with  very  foetid  stools,  succeeds  the 
constipation  ;  the  thirst  is  excessive  ;  respiration 
becomes  more  and  more  difficult  and  laboured  ; 
low  delirium,  -with  tremors,  is  followed  by  coma ; 
and  death  ensues  from  exhaustion.  In  the  acute 
form,  the  disease  runs  its  course  in  an  average 
period  of  about  sixteen  days;  some  cases  have 
terminated  fatally  within  a  week;  others  have 
been  prolonged  for  four  weeks.  In  the  less  acute 
form  the  duration  may  be  from  six  weeks  to  two 
months.  And  in  the  most  chronic  form,  in 
which  all  the  symptoms  are  less  severe,  the 
duration  may  extend  over  several  months,  and  in 
some  cases  recovery  ultimately  takes  place. 

Local  Manifestations.  —  In  association  with 
the  constitutional  symptoms  thus  indicated,  the 
following  local  manifestations  present  themselves, 
but,  ns  already  stated,  somewhat  differently  iD 
different  cases. 

The  wound  or  abrasion  through  which  the 
virus  has  been  introduced,  or  the  spot  at  which 
it  has  been  applied  (for  the  wound  may  have 
healed),  becomes  inflamed,  tense,  painful,  and 
surrounded  by  spreading  erysipelatous  redness. 
The  ulcer  which  appears  enlarges,  assumes  an 
unhealthy,  corroded,  chancroid  aspect,  and  dis- 
charges dirty  sanious  and  often  offensive  matters. 


The  lymphatic  vessels  of  the  part  become  in- 
flamed, and  present  a  knotted,  cord-like,  and  sub- 
sequently irregularly  nodulated  condition — the 
farcy-buds  in  the  humaD  subject.  The  glands 
are  infiltrated  and  enlarged,  and  the  whole  part 
is  swollen  and  cedematous.  The  lymphatic 
glands  and  vessels  of  other  parts  subsequently 
become  affected,  but  not  perhaps  to  the  same 
extent  as  in  the  horse.  Resolution  and  absorp- 
tion to  a  greater  or  less  extent  sometimes  take 
place;  but  much  more  frequently  suppuration 
of  low  type,  abscess-formation,  and  the  pro- 
duction of  foul,  ulcerating  cavities,  with  hard 
irregular  edges,  and  fistulse  follow.  At  a 
variable  period  in  the  course  of  the  disease, 
from  within  forty-eight  hours  to  the  end  of 
three  or  four  weeks,  an  eruption,  regarded  as 
characteristic,  appears  on  the  skin.  This  first 
shows  itself  as  scattered  collections  of  red  spots, 
'  which  are  very  small  and  resemble  fleabites, 
and  soon  acquire  a  papular  elevation,  subse- 
quently rising  above  the  level  of  the  surface, 
like  small  shot,  assuming  a  yellow  colour.  They 
lie  in  a  kind  of  hole  in  the  corium,  as  if  the  latter 
had  been  punched  out '  (Virchow).  They  appear 
to  be  due  to  the  deposit  of  some  neoplastic 
material,  which  subsequently  softens  and  breaks 
down.  By-and-by  they  become  vesicular  (some 
say  from  the  first  they  are  vesicular),  and  then 
rapidly  sero-purulent,  with  inflamed  livid  bases. 
"When  close  together  these  pustules  become 
confluent,  and  give  rise  to  irregular  ulcerated 
surfaces,  with  soft,  brownish,  sloughy  coating. 
Large  collections  of  similar  deposit  in  the  sub- 
cutaneous tissue  give  rise  to  hard,  painful,  boil- 
like formations,  which  breaking  down  lead  to 
extensive  sloughing  of  the  skin  and  deeper 
structures,  with  thick,  dirty  white,  or  san- 
guineous offensive  discharge. 

The  mucous  membranes — and  first,  and  es- 
pecially that  of  the  nose — are  sooner  or  later 
affected  by  specific  inflammation  and  ulceration. 
Whether  the  inflammatory  process  beginsin  them 
or  in  the  skin  is  not  clearly  made  out.  It  probably 
does  so  in  many  instances,  but  in  some  cases  in 
man,  as  commonly  in  the  horse,  the  disease  is  pro- 
bably communicated  by  application  of  virus  to 
the  mucous  membrane  of  the  nose  or  other  part 
of  the  respiratory  passages,  which  thus  becomes 
primarily  affected. 

When  the  nose  is  affected  (as  is  always  the 
case  in  the  form  of  the  disease  especially  called 
glanders),  there  is  first  a  discharge  of  compara- 
tively thin,  colourless,  '  catarrhal '  mucus.  This 
soon  becomes  thicker  and  coloured;  and  there  is 
considerable  pain,  heat,  redness,  and  cedematous 
swelling  about  the  nose  itself  and  the  adjacent 
parts  of  the  face.  Ultimately  the  discharge 
becomes  thick,  sticky,  tenacious,  and  semi-puru- 
lent, of  a  dirty  yellow  or  brownish  colour,  and 
often  stained  with  blood.  In  all  cases  probably 
there  is  ulceration  of  the  mucous  membrane, 
following  tubercle-like  deposits  in  it,  and  the 
ulceration  sometimes  extends  so  deeply  as  to 
lead  to  perforation  of  the  septum,  or  partial 
destruction  of  the  turbinated  or  palate  bones. 
The  ulceration  often  occurs  only  in  the  upper 
part  of  the  nose,  and  the  mucous  membrane  of 
the  frontal  and  other  sinuses  is  liable  to  be 
similarly  affected.    When  the  lymphatic  and 


cutaneous  systems  suffer  first  and  especially,  the 
nasal  mucous  membrane  is  not  affected  until 
towards  the  termination  of  the  case  ;  and  in  some 
instances  death  has  occurred  before  this  affection 
of  the  nose  has  taken  place. 

Bronchial  catarrh  with  rhonchi  heard  all  over 
the  chest,  accompanied  by  severe  cough  witb 
profuse  expectoration,  indicates  the  implication 
of  other  parts  of  the  respiratory  mucous  mem- 
brane. The  conjunctiva  and  the  mucous  mem- 
brane of  the  mouth,  gums,  fauces,  and  especially 
the  tonsils,  are  often  affected  to  a  serious  extent ; 
so  also  is  the  larynx,  hoarseness,  pain,  and 
difficulty  in  speaking  resulting  therefrom. 

Anatomical  Characters. — The  pathological 
lesions  found  on  post-mortem  examination  are 
such  as  might  be  anticipated  from  the  signs  and 
symptoms  manifested  during  life.  To  these, 
however,  may  be  added  fluidity  of  the  blood ; 
softness  and  rottenness  of  the  muscles,  with 
haemorrhagic  abscesses  in  them  (considered  by 
Billroth  as  characteristic) ;  patches  of  grey  hepati- 
zation in  the  lungs,  or  lobular  pneumonia  ;  ab- 
scesses in  the  parotid,  submaxillary,  and  cervical 
glands,  &c. 

Diagnosis. — The  diagnosis  of  glanders  in  man 
may  be  difficult  in  the  early  stage,  particularly 
if  the  history  be  defective,  and  no  external  wound 
appear.  But  when  the  disease  is  fully  developed, 
the  signs  and  symptoms,  especially  if  taken  in 
conjunction  with  the  occupation  and  history  of 
the  sufferer,  are  sufficiently  characteristic.  In 
some  rare  instances,  however,  in  which  the  con- 
stitutional symptoms  have  been  slight,  and  the 
local  manifestations  have  very  slowly  developed 
themselves,  great  difficulty  has  arisen,  and  the 
true  nature  of  the  disease  has  not  even  been  re- 
cognised until  after  death.  Rheumatism,  typhoid 
fever,  and  pyaemia,  and,  in  regard  to  the  more 
chronic  cases,  syphilis  and  tuberculosis,  are  the 
diseases  with  which  it  is  said  that  glanders 
may  possibly  be  confounded. 

Prognosis. — The  prognosis  in  glanders  must 
be  extremely  unfavourable.  Two  or  three  cases 
only  are  on  record  in  which  recovery  has  taken 
place  from  the  more  acute  form  of  the  disease. 
In  the  more  chronic  forms,  however,  the  deaths 
have  been  only  about  fifty  per  cent.  The  more 
slowly  and  less  severely  the  symptoms  develop 
themselves,  and  the  longer  the  patient  survives, 
the  better  is  the  chance  of  ultimate  recovery. 

Treatment.  —  The  constitutional  treatment 
should  be  supporting,  stimulating,  and  soothing, 
and  varied  from  time  to  time  according  to  the 
indications  afforded.  Quinine  in  large  doses  and 
perchloride  of  iron  may  be  useful.  But  at 
present,  although  very  many  drugs  have  been 
tried,  none  has  been  found  having  any  marked 
specific  effect  on  the  course  of  the  disease. 
Locally  auy  suspicious  wound  should  be  freely 
cauterized  as  soon  as  attention  is  directed  to  it. 
All  abscesses  and  collections  of  morbid  material 
should,  as  far  as  possible,  be  freely  incised,  and 
their  contents  thoroughly  evacuated.  The  re- 
sulting cavities  and  fistulse  should  be  frequently 
and  thoroughly  washed  out  with  disinfectants, 
and  poultices  should  be  applied.  The  operator, 
and  those  who  dress  the  wounds,  should  wear 
indiarubber  gloves.  Inhalations  of  iodine  or  car- 
bolic acid  vapour  should  be  frequently  practised  ; 
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and  the  nose  thoroughly  syringed  from  time  to 
time  with  disinfectant  solutions,  as  carbolic  acid, 
iodized  water,  or  Condy's  solution. 

AliTHUIt  E.  DOHHAM. 

GLANDULAR  DISEASES. — A  general 
denomination  for  diseases  of  glands  of  all  kinds. 
See  Bronchial  Glands,  Lymphatic  Glands, 
and  Mesenteric  Glands,  Diseases  of;  also  the 
several  spocial  glands. 

GLAUCOMA  (yKavKhs,  sea-green).— In  its 
modorn  acceptation,  this  word  is  used  to  include 
all  the  conditions,  whether  acute  or  chronic,  pri- 
mary or  secondary,  which  are  produced  by  heigh b- 
ened  tension  or  increased  fluid-pressure  within 
the  eyeball.  The  word  was  originally  applied 
only  to  those  cases  ol  heightened  tension  in  which 
there  is  a  greenish  opaque  appearance  behind 
the  pupil.  See  Eye  and  its  Appendages,  Diseases 
of. 

GLEET. — Synon. :  Fr.  Goutte  militaire  ; 
Ger.  Nachtripper. 

Definition. — A  urethral  discharge,  milky, 
viscid,  scant  in  quantity,  appearing  as  a  drop 
at  the  meatus  urinarius,  or  as  shreds  floating  in 
the  urine. 

^Etiology  and  Symptoms. — The  causes  of  gleet 
are  : — (1)  Chronic  inflammation  of  patches  of 
the  mucous  membrane  of  the  urethra,  remaining 
after  acute  gonorrhoea ;  (2)  Chronic  congestion 
(inflammatory  or  other)  of  the  prostate  ;  (3) 
Granular  patches  and  warts ;  and  (4)  Follicular 
sinuses. 

1.  Chronic  inflammation  of  the  urethra. 
In  the  first  form,  which  is  by  far  the  most 
common,  the  interior  of  the  urethra,  naturally 
pale-pink  where  unaffected,  is  dull  red,  or  pur- 
plish red,  or  pale  and  streaky.  These  red 
patches  are  less  elastic  than  the  unaffected  parts, 
and  frequently,  in  course  of  time,  develop  into 
bands  of  stricture-tissue  leading  to  more  or  less 
contraction.  The  most  common  positions  in  order 
of  frequency  are,  first,  the  first  inch  from  the 
meatus ;  then  at  2  to  3  inches ;  lastly  at  4£  to  6 
inches,  cr  in  the  bulbous  portion  of  the  urethra. 
Several  months,  probably  always  over  six,  are 
needed  to  develop  the  patches  of  inflammation 
into  fibrous  bands. 

Clap  has  preceded  the  present  discharge  some 
months,  or  even  a  year  or  two,  apparently  subsid- 
ing altogether  for  one  or  two  months,  and  return- 
ing again  without  obvious  cause.  Pain  is  either 
absent ;  or  slight  smarting  or  tickling  is  felt  at  the 
parts  chronically  inflamed,  during  mieturitionor 
at  other  times.  The  precise  situation  of  the  in- 
flamed patches  is  ascertained  by  passing  a  bullet- 
sound  or  bougie  (No.  14  or  16,  English)  along  the 
passage,  or  the  urethrometer,  if  the  meatus  urina- 
rius be  too  small  to  admit  such  a  bougie.  As  the 
bullet  reaches  an  inflamed  spot,  slight  resistance 
is  noted ;  and  the  patient  feels  pain  when  itpasses 
over  the  inflamed  or  rigid  patch.  Both  resistance 
and  pain  cease  when  the  patch  is  left  behind. 
Should  tho  chronic  inflammation  have  existed 
long  enough  to  produce  fibrous  bands,  the  on- 
ward passage  of  tho  bullet-sound  is  checked,  or 
arrested  wholly  if  the  bands  be  too  short  to 
permit  the  bullet  to  slip  past.  A  smaller  bullet 
or  diminution  of  the  urethrameter's  bulb  allows 


GLEET. 

the  obstruction  to  be  passed,  and  denotes  the 
degree  to  which  the  normal  expansile  capacity 
of  tho  urethra  has  been  contracted. 

2.  Chronic  congestion  of  the  prostate. — 
Prostatic  gleets  are  caused  by  (a)  extension  of 
gonorrhoeal  inflammation  to  the  prostatic  urethra 
— chronic  prostatitis;  or  (6)  irritation  and  con- 
gestion of  a  sympathetic  kind,  excited  by  mastur- 
bation, excessive  coitus,  stone  in  the  bladder,  or 
piles — the  '  irritable,'  or  '  relaxed  '  prostate. 

(a)  In  chronic  prostatitis,  with  a  history  of 
preceding  gonorrhoea,  there  is  a  scanty  dis- 
charge, seen  only  at  the  meatus  when  several 
hours  have  elapsed  since  micturition  ;  or  there 
are  shreds  in  the  urine.  The  pain  consists  of  a 
sensation  of  heat  extending  along  the  whole 
urethra,  often  radiating  to  tho  buttocks,  bu* 
felt  most  after  micturition.  At  other  times 
there  is  dull  pain  in  the  perinaeum,  a  sense 
of  weight  or  fulness  of  the  rectum,  rather 
worse  when  lying  down,  and  by  night  than  by 
day.  Micturition  is  performed  once  or  twice, 
or  more  times,  by  night.  "When  micturition 
is  attempted,  the  urine  is  often  slow  to  come, 
and  usually  a  few  drops  dribble  off  after  the 
stream  ceases.  Walking  fatigues  easily,  and 
brings  on  the  sense  of  fulness  in  the  rectum. 
The  finger  in  the  rectum  generally  finds  no  en- 
largement, but  slight  tenderness  of  the  prostate. 
A  bullet-bougie  or  sound,  bent  one  inch  from 
the  point  at  an  angle  of  135°,  traverses  the 
urethra  without  causing  pain  till  the  bulbo- 
membranous  part  is  reached.  The  instrument 
is  there  grasped  for  a  few  seconds,  to  pass  on 
again  to  the  neck  of  the  bladder ;  here,  again, 
pain  is  felt  and  resistance  made ;  the  latter 
ceases  suddenly  as  the  sound  enters  the  bladder, 
though  the  pain  still  remains.  As  the  instrument 
is  withdrawn,  it  is  expelled  rapidly  until  it  is 
beyond  the  bulb,  where  it  lies  quietly  enough, 
and  all  pain  ceases.  The  urine  withdrawn  from 
the  bladder  through  a  catheter  is  normal,  and 
free  from  muco-pus. 

(b)  The  '  relaxed,'  or  '  irritable,'  prostate  is 
caused  most  often  by  masturbation,  or  by  un- 
satisfied sexual  excitement,  which  lead  to  frequent 
determination  of  blood  to  the  prostate,  without 
also  obtaining  that  speedy  evacuation  of  the  blood 
which  follows  the  sedative  influence  of  the 
natural  gratification.  The  gland  is  turgid,  very 
sensitive,  and  tender,  the  crypts  and  follicles 
secreting  an  abnormal  quantity  of  mucus.  The 
swelling  of  the  gland  may  be  sufficient  to  alter 
the  shape  of  the  urethra ;  hence  micturition 
may  be  impeded,  and  occasionally  accompanied 
by  smarting  pain.  A  dull  heavy  sensation,  hardly 
amounting  to  pain,  is  referred  to  the  anus  or 
perinaeum  ;  and  the  pressure  of  hard  faeces  during 
defaecation  is  often  distinctly  painful.  The  pas- 
sage of  a  bougie  along  the  urethra  causes  little 
pain  till  the  prostate  is  reached,  when  the  patient 
may  even  scream  with  exaggerated  expression 
of  the  pain  he  feels.  The  instrument  is  grasped 
by  spasm  for  a  few  seconds,  when  it  passes  into 
the  bladder,  and  no  more  pain  is  felt.  The  dis- 
charge observed  by  the  patient  is  transparent, 
colourless,  glutinous,  scanty,  except  when  he 
strains,  or  is  excited  by  erotic  desire,  when 
several  drops  may  come  away  at  a  time.  In 
middle-aged  men  urethral  stricture  is  sometimes 


also  present,  and  aggravates  the  prostatic  irrita- 
tion. The  reflex  and  sympathetic  derangements 
attract  more  attention  than  the  local  condition. 
An  almost  invariable  accompaniment,  if  not  a 
consequence,  is  dyspepsia  with  its  various  symp- 
toms ;  very  common,  also,  are  aches  and  pains 
in  the  lower  extremities,  loins,  and  other  parts. 
Thers  is  often  great  weariness,  especially  after 
sexual  intercourse.  Intellectually  and  morally 
the  patient  is  much  affected.  Dread  of  impo- 
tence, of  loss  of  memory,  of  insanity,  or  even  of 
paralysis,  is  often  a  leading  symptom. 

3.  Warts  and  granular  patches. — Warts, 
which  are  most  commonly  situated  just  within 
the  meatus,  may  stud  the  whole  length  of  the 
urethra.  Near  the  meatus  they  are  arboriform, 
lower  down  sessile  or  only  slightly  peduncu- 
lated. Identical  in  structure  with  the  warts  on 
the  glans  or  furrow  of  the  penis,  they  are  ordi- 
narily papillomata. 

4.  Follicular  sinuses. —  Follicular  sinuses, 
inflamed  during  acute  gonorrhoea,  often  secrete 
discharges  long  after  the  gonorrhoea  is  ended. 
In  the  anterior  urethra  rarely  more  than  one  or 
two  crypts  are  thus  chronically  inflamed ;  but 
in  the  prostatic  portion  several  crypts  secrete  a 
thin  translucent  fluid,  and  this  form  may  be 
looked  on  as  one  of  chronic  prostatitis.  In  cases 
of  hypospadias,  at  the  extreme  end  of  the  ex- 
posed urethra,  there  is  in  many  persons  on  each 
side  of  the  orifice  a  natural  crypt  three-quarters 
of  an  inch  long.  These  often  continue  to  dis- 
charge thin  muco-pus  long  after  gonorrhoea  has 
subsided.  Other  sinuses,  but  shorter  ones,  open 
in  the  situation  of  the  lacuna  magna  of  the 
normal  urethra.  None  of  these  follicular  sinuses 
ever  form  indurated  patches  in  the  substance  of 
the  urethra  ;  hence  they  never  cause  stricture. 
This  may,  however,  sometimes  result  from  the 
bursting  of  an  inflamed  and  suppurating  sub- 
mucous gland,  which  before  its  evacuation  may 
have  projected  on  the  wall  of  the  urethra,  and 
thus  temporarily  produced  a  narrowing.  The 
discharge  from  such  a  cavity  is  much  more 
copious  than  from  a  simple  follicle,  and  very 
slow  to  dry  up,  though  that  usually  happens 
spontaneously  if  there  be  no  stricture  to  prevent 
the  easy  outflow  of  the  urine. 

Treatment.  —  1.  Inflammatory  patches.  — 
When  the  pain  experienced  from  passage  of  the 
exploring  sound  is  acute,  the  resistance  small, 
and  the  discharge  white  and  thick,  the  condition  is 
mainly  one  of  congestion  ;  and  the  injection  of 
three  or  four  minims  of  a  solution  of  ten  to 
twenty  grains  of  nitrate  of  silver  to  the  ounce, 
by  means  of  a  Guyon's  bullet-catheter  and  syringe 
at  the  places  where  pain  is  felt,  is  then  a  useful 
measure.  This  may  be  repeated  in  three  or  four 
days,  if  needed.  If  there  be  cling  or  hitch  as  the 
bullet  passes  along  the  urethra,  the  passage  of  a 
fall-sized  (No.  25  or  26,  French)  metal  sound  twice 
weekly  is  requisite.  When  no  cling  exists,  the  last 
remains  of  the  discharge  may  be  dried  up  by 
using  soluble  bougies  at  night  ('  Porte  rcmcde 
Beynal ')  for  ten  to  fourteen  nights.  When  con- 
gestion has  become  induration,  or  even  contrac- 
tion, which  does  not  yield  to  gradual  dilatation, 
the  fibrous  band  should  be  divided  by  a  urethra- 
tome  of  suitable  shape,  until  the  urethramoter, 
expanded  to  the  largest  size  in  which  it  moves 
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freely  along  the  unaffected  parts,  travels  without 
hitch  or  cling  past  the  contracted  patches. 

2.  Chronic  prostatitis. — Usually  the  cure  is 
slow,  and  depends  much  on  regimen  and  diet ; 
with  abstinence  from  alcohol,  fatigue,  lascivious 
thoughts,  and  sexual  excitement.  To  relieve 
pain  and  irritation,  mild  belladonna  and  opium 
suppositories  may  be  employed ;  when  the  die- 
charge  is  opaque  and  tolerably  copious,  two 
minims  of  copaiba  in  essence  of  cinnamon  and 
water,  or  a  drachm  of  solution  of  sandal- wood 
oil,  with  buchu  and  cubebs.  are  useful.  Locally, 
when  the  prostatic  tenderness  has  subsided,  cool 
hip-baths  for  five  minutes  night  and  morning, 
beginning  at  85°  F.,  and  gradually  lowering  the 
temperature  to  50°  F.,  are  beneficial.  After  a 
week  or  two  the  bath  may  be  taken  at  50°  F., 
and  lowered  by  ice  to  40°  F.,  with  advantage. 
The  sitting  should  not  exceed  five  minutes,  but 
the  baths  should  be  continued  for  several  weeks. 
Counter-irritation  is  most  useful  when  there  is 
pain  and  considerable  irritation.  It  should  be 
applied  over  a  large  surface  by  the  caustic  solu- 
tion of  iodine.  It  is  at  best  an  uncertain  remedy. 

The  '  relaxed'  prostate  requires  great  tact 
and  perseverance  for  its  cure.  Regulation  of 
the  digestion,  prescription  of  suitable  occupa- 
tion, and  encouragement  of  the  patient  to  throw 
off  his  mental  despondency,  comprise  the  general 
treatment.  Locally,  if  the  prostate  be  not 
extremely  sensitive,  the  passage  of  the  steel 
sound  on  alternate  days  is  most  beneficial. 
Dreaded  as  is  the  first  passage  of  the  sound,  the 
relief  that  follows  is  so  satisfactory  that  the 
patient  seldom  objects,  and  generally  demands 
its  repetition.  When  the  passage  of  the  instru- 
ment is  really  agonising,  the  patient  should  be 
anaesthetised,  his  bladder  emptied  by  catheter, 
and  ten  to  twenty  minims  of  a  twenty-grain  to 
the  ounce  solution  of  nitrate  of  silver  thrown 
into  the  prostato-membranous  urethra  by 
Thompson's  prostatic  injector.  This  may  be 
followed  by  a  subcutaneous  injection  of  one- 
third  of  a  grain  of  morphia  before  the  patient 
recovers  his  consciousness.  He  should  keep  his 
bed  for  one  or  two  days  afterwards,  and  his 
room  three  or  four  days  more.  Repetition  is 
seldom  required,  as  the  sound  is  then  well  borne. 
As  a  completion  of  the  cure,  a  long  voyage  and 
a  year  spent  in  Australian  or  New  Zealand 
sheep-farming  are  most  useful. 

3.  Granular  patches. — These  are  best  treated 
by  passing  along  the  urethra  a  bougie,  which 
has  been  dipped  for  three  inches  or  more  into 
an  ounce  of  melted  cacao  butter  holding  sus- 
pended in  it  five  to  ten  grains  of  peroxide  of 
mercury  or  nitrate  of  silver.  When  cold,  this 
bougie  may  be  inserted  into  the  urethra  for  ten 
or  fifteen  minutes,  till  the  warmth  of  the  body 
has  melted  off  the  cacao  butter,  by  which  plan 
the  stimulant  is  directly  applied  to  the  granular 
patch.  Again,  twenty  drops  of  a  thirty-grain 
to  the  ounce  solution  of  nitrate  of  silver  may 
be  thrown  on  to  the  granulations  by  a  bulbous 
syringe.  These  strong  injections  should  be 
made  only  when  the  patient  can  rest  in  his 
room  for  twenty-four  hours  afterwards.  The 
pain  is  sometimes  severe,  and  needs  hot  baths, 
opium,  and  other  anodynes,  to  allay  it. 

Warts  should  be  exposed  by  an  aural  specu- 
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lum  or  endoscope,  and  touched  by  a  wire  armed 
with  lunar  caustic. 

4.  Follicles.— Tho  follicles  can  also  be  reached 
through  the  speculum,  and  a  slender  wire  armed 
with  caustic  run  into  the  mouth  of  the  follicle. 
Usually,  when  the  discharge  is  due  solely  to 
follicles,  it  is  better  lot  alono.  Tho  long  sinuses 
met  with  at  the  end  of  the  urethra  in  hypospa- 
dias may  bo  first  cauterised  ;  and  then,  if  caustic 
be  not  suffieiont,  slit  up  with  a  fino  knife  and 
canalieulus-director.  Bkrkhlhy  Hill. 

GLEICHENBBEG,  in  Austria.  Muri- 

ated  alkaline  waters.    See  Mineral  "Waters. 

GLOBUS  HYSTERICUS  (globus,  a  ball ; 
hystericus,  connected  with  hysteria). — Synon.  : 
Fr.  globe  hysterique ;  Ger.  hysterische  Kugel. — A 
subjective  sensation  experienced  by  hysterical 
patients,  as  of  choking,  or  of  a  ball  rising  in 
the  throat.    See  Hysteria. 

GLOSSALGIA  (y\G)<T<Ta,  the  tongue,  and 
6.\yos,  pain). — Pain  in  the  tongue.  See  Tongue, 
Diseases  of. 

GLOSSITIS  (yKuaa-a,  the  tongue). — Inflam- 
mation of  the  tongue.    See  Tongue,  Diseases  of. 

GLOSSO- PHARYNGEAL  NERVE, 
Diseases  of. — The  glosso-pharyngeal  nerve  is 
the  special  nerve  of  taste  for  the  back  of  the 
tongue  and  the  soft  palate,  and  of  common  sensa- 
tion for  the  same  region,  and  in  part  for  the  upper 
portion  of  the  pharynx,  the  eustachian  tube,  and 
the  tympanum.  It  is  also  the  motor  nerve  for 
the  stylo-pharyngeus,  the  middle  constrictor  of 
the  pharynx,  the  levator  palati,  and  the  azygos 
uvulae  muscles.  It  is  doubtful  whether  the  fibres 
for  the  two  latter  muscles  arise  from  the  roots 
of  the  glosso-pharyngeal. 

Paralysis. — Very  little  is  known  of  the  pre- 
cise effects  of  paralysis  limited  to  the  glosso- 
pharyngeal nerve,  since  it  is  very  rarely  paralysed 
alone.  Sensation  in  the  fauces  is  certainly  lost, 
and  also  taste  in  the  back  of  the  tongue  and 
palate,  perhaps  also  to  a  slight  extent  in  the 
front  of  the  tongue.  The  middle  constrictor  of 
the  pharynx  is  paralysed,  and  perhaps  also  certain 
movements  of  the  palate  and  the  uvula.  From 
their  position,  the  fibres  of  origin  are  commonly 
damaged  in  conjunction  with  fibres  of  the  hypo- 
glossal, spinal  accessory,  and  pneumogastric.  The 
common  causes  of  damage  in  this  situation  are 
meningitis,  syphilitic  and  other  growths,  and  bone- 
diseases.  The  nerve  may  also  be  paralysed  from 
disease  of  its  nucleus  of  origin  in  the  medulla 
oblongata,  and  then  commonly  in  association  with 
the  nerves  to  the  larynx,  the  tongue,  and  often 
the  lips  (see  Labio-glosso-laryngeal  Paralysis). 
The  sensory  part  of  the  nerve  may  then  escape, 
and  only  the  motor  part  be  paralysed.  The 
causes  of  paralysis  from  disease  of  the  nucleus 
are  slow  degeneration,  softening,  haemorrhage, 
and  probably  the  effects  of  diphtheria.  In  diag- 
nosing paralysis  of  the  levator  palati  and  azygos 
uvulae,  care  must  be  taken  to  remember  how  often 
the  arches  of  the  palate  are  unequal,  and  the 
uvula  is  oblique,  under  normal  conditions.  De- 
fects of  movement  must  be  looked  for,  and  especi- 
ally the  unequal  dimpling  of  the  base  of  the  uvula 
in  the  pronunciation  of  'ah!' 

Spasm.— Nothing  is  known  of  separate  spasm 
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in  the  muscles  supplied  by  the  glosso-pharyngeal 
nerve.  In  conjunction  with  the  othor  motor  and 
sensory  nerves  to  the  pharynx,  it  takes  part  in 
the  production  of  the  spasm  of  hydrophobia,  and 
in  some  hysterical  phenomena.  For  over-action 
in  the  special  sensory  function  of  the  nervo,  see 
Taste,  Disorders  of. 

Treatment. — Tho  treatment  of  disorders  of 
the  glosso-pharyngeal  nervo  is  never  special,  but 
always  that  of  the  cause,  and  is  sufficiently  de- 
scribed in  the  several  articles  which  deal  with 
the  above-mentioned  aetiological  conditions. 

W.  R.  Gowers. 

GLOSSO-PHARYNGEAL  PARALY- 
SIS.— A  synonym  for  Labio-glosso-laryngeal 
paralysis.  See  Labio-glosso-laryngeal  Paraly- 
sis. 

GLOSSY  SKIN  is  the  name  given  to  a 
peculiar  atrophic  condition  of  the  skin,  seen  prin- 
cipally in  the  hands,  in  consequence  of  irritative 
lesions  of  the  nerves  of  the  forearm.  The  skin 
of  the  back  of  the  hand,  fingers,  and  even  that  of 
the  palm  is  thin,  smooth,  shining,  without  fur- 
rows, and  redder  than  natural — either  uniformly 
or  in  patches.  The  skin  seems  as  if  it  were  stretched 
over  subjacent  parts,  which  are  firmer  than  natu- 
ral. It  may  be  more  or  less  fissured,  or  even 
denuded  of  epidermis  in  patches.  Secretion  of 
sweat  may  be  increased  or  altered  in  quality. 
The  parts  may  or  may  not  be  the  seat  of  neuralgic 
pains.  It  was  thought  by  Paget  (who  described 
this  condition  in  the  Medical  Times  and  Gazette  for 
May,  1864)  to  be  a  very  rare  affection,  but  it  was 
observed  by  Weir-Mitchell  and  his  colleagues,  in 
the  late  American  war,  no  less  than  19  times  in  50 
cases  of  partial  division  of  the  nerves  of  the  fore- 
arm. It  may  occur  also  as  a  sequence  of  disloca- 
tions of  the  wrist,  where  the  median  nerve  is 
compressed  or  otherwise  damaged. 

GLOTTIS,  Diseases  of.  —  See  Lary>x, 
Diseases  of. 

GLYCOSURIA  (y\vKvs,  sweet,  and  olpov, 
urine). — A  condition  of  urine  in  which  sugar  is 
present ;  generally  used  as  a  synonym  for  dia- 
betes.   See  Diabetes. 

GOiTRE. —  Synon.  :  Bronchoeele  ;  Derby- 
shire Neck  ;  Fr.  Goitre ;  Ger.  Kropf ;  Struma. 

Definition. — Simple  hypertrophy,  or  cystic, 
fibroid,  or  fibro-cystic  enlargement  of  the  thyroid 
gland. 

^Etiology. — a.  Locality.  Goitre  is  prevalent 
in  magnesian-limestone  districts,  for  example, 
Derbyshire — hence  the  name  '  Derbyshire  neck.' 
Amongst  the  continental  countries  it  prevails  in 
are  :  France,  mostly  in  Savoy  ;  Germany,  mostly 
in  the  Black  Forest;  Austria,  mostly  in  Styria  ; 
Northern  Italy,  mostly  about  the  Alps;  Switzer- 
land, mostly  in  the  Valais  ;  and  Russia,  mostly 
about  the  Altai  mountains  in  Siberia. 

b.  Water-supply. — Whenever  goitre  has  arisen 
without  being  inherited  the  cause  in  far  the 
greater  number  of  cases  can- be  traced  to  some 
impurity  in  the  potable  water.  What  this  im- 
purity is,  has  not  as  yet  been  satisfactorily  de- 
termined, although  it  has  been  proved  that  the 
water  used  in  goitrous  districts  has  percolated 
through  a  soil  which  contains  an  impurity,  which 
is  the  cause  of  the  malady.    Snow-water  was  in 


former  days  considered  to  be  the  cause,  but  this 
opinion  is  met  by  the  statement  that  goitre  does 
not  exist  in  Greenland  or  Lapland,  and  that  it 
is  prevalent  in  Sumatra,  where  there  is  never 
any  snow.    The  impurity  is  stated  by  many  to 
be  due  to  an  excess  of  lime  and  magnesia,  which 
theory  seems  borne  out  by  a  geological  examina- 
tion of  the  localities  in  which  goitre  is  indige- 
nous in  England.    In  the  Indian  Punjaub,  where 
goitre  affects  60  per  cent,  of  the  population,  59 
grains  of  lime  have  beeufound  in  a  gallon  of  water, 
'  10  grains  being  an  undesirable  proportion  '  (Pro- 
fessor Frankland).    The  latest  authorities  on 
the  cause  of  goitre  believe  the  impurity  to  be  of 
a  metallic  nature  (probably  some  form  of  iron), 
and  have  shown  that  metalliferous  earths,  it 
may  be  said  almost  without  exception,  are  to  be 
found  in  the  neighbourhood  of  the  magnesian 
limestone  districts,  where  goitre  prevails.  In 
many  limestone  localities  also  bronchocele  is 
entirely  absent.    Scotland,  Ireland,  Norway,  and 
Sweden  are  comparatively  exempt  from  the 
disease,  although  mountain  limestone  is  found 
largely  present  in  their  geological  formation. 
Why  potable  water  is  the  cause  of  goitre  has 
yet  to  be  definitely  determined. 

c.  Other  causes. — Epidemics  of  goitre  have 
been  notified, aschieflyoccurring amongst  soldiers 
in  France,  probably  the  result  of  forced  marches 
through  goitrous  districts,  combined  with  scarcity 
of  food.  In  such  districts  the  practice  of  carry- 
ing loads  on  the  head  seems  largely  to  increase 
the  ratio  of  the  disease.  The  notion  that  goitre 
is  indigenous  to  mountainous  districts  only  is 
set  aside  by  the  fact  that  in  some  plains,  those  of 
Lombardy  for  instance,  goitre  is  present.  Many 
other  theories  have  been  suggested. 

Women  in  this  country  are  much  more  liable 
to  suffer  from  bronchocele  than  men,  perhaps  on 
account  of  their  being  more  frequently  water- 
drinkers,  for  in  India  it  has  been  noticed  that 
both  sexes  suffer  alike.  During  the  time  of 
puberty  the  disease  commonly  first  appears, 
although  it  may  occur  from  any  time  of  life  up 
to  forty  years  of  age,  children  having  even  been 
born  with  a  thyroid  enlargement. 

Anatomical  Characters. — The  whole  of  the 
thyroid  gland,  or  both  lobes,  or  one  lobe  only, 
may  be  the  seat  of  the  goitrous  enlargement. 
The  isthmus  is  rarely  affected  by  itself.  In  ex- 
ceptional cases  an  accessory  lobe  is  present,  and 
becomes  enlarged.  The  enlargement  may  be 
simple  soft  hypertrophy  of  the  gland,  cystic,  or 
fibroid ;  or  cysts  may  be  found  interspersed  in 
the  substance  of  a  fibroid  enlargement.  Cysts 
are  formed  from  the  normal  follicles  of  the  thy- 
roid., by  their  distension  with  colloid  material, 
the  epithelial  lining  degenerating  as  the  cysts 
increase  in  size.  The  cyst-wall  is  formed  by  the 
inter-lobular  septa  and  capsule  of  the  gland.  In 
pure  cysts  the  serous  fluid  which  is  secreted 
from  the  walls  replaces  the  colloid  contents.  In 
the  fibroid  form  the  connective  stroma  increases 
at  the  expense  of  the  follicles,  and  tough  bands 
of  nucleated  fibrous  tissue  traverse  the  organ  in 
all  directions,  the  change  generally  commencing 
centrally  and  oxtending  peripherally.  The  fol- 
licles mostly  atrophy,  but  some  may  persist  in 
the  form  of  small  cysts. 

Goitres  in  some  countries  are  allowed  to  reach 
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dimensions  that  the  inhabitants  have  to 
support  them  in  bags.  A  cystic  goitro,  as  a  rule, 
projects  externally,  but  often  the  fibroid  variety 
does  not. 

Symptoms  and  Complications. — The  appear- 
ance of  the  swelling,  and  a  sense  of  fulness  iu  the 
neck,  are  often  the  only  symptoms  of  goitre. 
Added  to  the  sense  of  fulness,  there  may  be  a 
feeling  of  dragging  or  constriction  about  the 
throat.  More  serious  symptoms  are  sometimes 
present,  namely,  dysphagia  and  dyspnoea.  The 
former  is  rarely  present  except  when  the  tumour 
has  reached  an  immense  size,  or  when  it  presses 
on  the  oesophagus,  as  happens  when  the  lateral 
lobes  meet  behind  the  gullet.  Dyspnoea,  a  more 
common  symptom,  may  be  due  to  pressure  from 
the  goitre  on  the  front  and  sides  of  the  trachea 
(found  more  commonly  in  young  people,  before 
the  tracheal  rings  have  gained  much  power  of 
resistance),  or  on  both  recurrent  laryngeal  nerves, 
causing  partial  paralysis  of  the  abductors  of  the 
vocal  cords  (crico-arytenoidei-postici  muscles)  ; 
or  to  a  portion  of  the  gland  passing  behind  the 
trachea,  or  becoming  enlarged  beneath  the  ster- 
num. There  is  often  a  temporary  enlargement 
of  a  goitre  during  the  c-itamenial  period  and 
pregnancy  ;  and  flooding  in  childbirth  is  not  un- 
common. A  tendency  to  the  lisemorrhagic  dia- 
thesis has  been  noted.  Exophthalmos,  with 
palpitation  of  the  heart,  may  accompany  goitre. 
See  Exophthalmic  Goitre. 

Cretinism  is  met  with,  but  rarely,  in  the 
goitrous  districts  of  this  country.  More  than 
half  the  number  of  cretins  are  born  of  goitrous 
parents,  but  a  goitrous  enlargement  need  not 
necessarily  be  present  in  a  cretin,  for  instances 
of  cretinism  have  been  reported  in  which  the  glanc 
has  been  entirely  absent ;  still  they  have  the  same 
serological  connection.  When  the  thyroid  gland 
is  absent  and  cretinism  prevails,  Dr.  Hilton 
Fagge  believes  that  fatty  tumours  will  be  found, 
almost  without  exception,  in  the  posterior  tri 
angles  of  the  neck. 

Diagnosis. — A  soft  hypertrophy  of  the  thyroid 
gland  can  be  diagnosed  by  its  general  diffusive 
ness,  and  the  want  of  consistent  hardness. 

The  presence  of  a  cystic  goitre  can  be  ascer- 
tained by  the  fluctuation  of  fluid  within  its  walls. 
Illumination  of  the  sac  for  the  purpose  of  dia- 
gnosis is  of  no  use.  Any  doubt  can  be  cleared  up 
by  passing  a  very  fine  trochar  into  its  centre. 
Owing  to  the  fact  that  some  cystic  goitres  con- 
tain a  large  amount  of  soft  trabecular  structure, 
the  fluid  withdrawn  is  likely  to  be  mixed  with 
blood.  When  the  fluid  has  been  entirely  with- 
drawn from  a  pure  cyst,  it  often  happens  that 
blood  will  be  freely  discharged  from  the  mucous 
walls. 

A  fibroid  enlargement  of  the  thyroid  gland  can 
be  diagnosed  by  the  consistency  and  hardness  ol 
its  substance.  In  some  cases,  fibroid  nodules  lie 
scattered  in  a  general  hypertrophy  of  the  gland, 
and  may  be  of  stony  hardness.  Some  difficulty 
may  be  experienced  in  distinguishing  between  a 
globular  fibroid  and  a  small  cystic  goitre  that 
has  thick  walls,  both  of  which  lie  deeply  in  the 
neck ;  but  if  the  exploratory  examination  be 
made,  as  recommended  above,  the  difference  can 
at  once  be  recognised. 

The  diseases  which  simulate  goitre  are  cancer 
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of  the  thyroid  gland;  calculus  imbedded  in  its  sub- 
stance; lymphadenoma;  aneurism;  and  fatty  and 
othor  tumours  of  the  neck.  A  leading  point  in 
making  a  diagnosis  is  to  ascertain,  by  directing 
the  patient  to  swallow,  whether  the  swelling  is 
attached  to  the  trachea.  In  the  cases  of  cancer 
and  lymphadenoma,  the  history  and  general  con- 
dition of  the  patient  will  give  a  leading  clue.  In 
connection  -with  cancer,  it  must  bo  borne  in  mind 
that  a  fibroid  enlargement  of  the  gland  may  be- 
come the  seat  of  carcinomatous  change.  "When 
a  fibrous  goitre  closely  overlies  the  carotid  artery, 
a  forcible  pulsation  is  conveyed  through  the  tu- 
mour, simulating  an  aneurism. 

Prognosis.— The  prognosis  in  goitre  is  very 
favourable.  The  occurrence  of  death  from  suffo- 
cation, due  solely  to  the  effects  of  a  goitrous  en- 
largement, is  extremely  rare.  It  occurs  in  those 
countries  where  little  or  no  treatment  is  tried,  the 
tumours  being  allowed  to  attain  an  immense  size 
— their  weight  sometimes  reachingseveral  pounds. 
The  disease  is  more  likely  to  endanger  life  when 
the  gland  passes  behind  the  trachea  and  com- 
pletely embraces  it.  All  the  varieties  of  goitre 
are  amenable  to  treatment,  but  especially  the 
cystic.  Goitres  have  been  known  to  disappear 
without  any  treatment.  This  result  may  be  due 
to  the  removal  of  the  affected  person  from  en- 
demic influences;  or  it  may  happen  when  the 
enlargement  has  arisen  during  pregnancy. 

Treatment. — The  general  rules  requiring  at- 
tention are  removal  of  the  patient  from  a  goitrous 
district,  or  complete  abstinence  from  drinking 
water,  unless  it  has  been  ascertained  to  be  per- 
fectly pure.  General  medicinal  remedies  are  only 
of  service  when  the  gland  is  enlarged  by  fibroid 
change,  and  then  iodide  of  potassium  (two  to 
three  grains  twice  a  day),  with  or  without  iron, 
may  be  tried.  When  the  hypertrophy  is  of  the 
simple  soft  form,  blistering,  or  painting  the  sur- 
face with  the  tincture  of  iodine,  or  the  use  of 
iodine  ointment,  will  be  sufficient.  If  the  enlarge- 
ment is  fibroid  and  of  some  consistence,  then  in- 
jections of  the  tincture  of  iodine  into,  or  setons 
passed  through,  the  substance  of  the  gland,  are 
most  useful.  Fluoric  acid  has  been  given  inter- 
nally, with  or  without  the  injections  {Lancet, 
March  19,  1881).  The  injection  of  mxv  to  5j 
of  tincture  of  iodine  should  be  used  twice  a 
week,  then  weekly,  and  afterwards  fortnightly. 
The  greater  number  of  cases  answer  well  to  this 
treatment,  whilst  on  others  no  impression  can 
be  made.  The  time  the  treatment  takes 
depends  on  the  size  of  the  goitre  ;  a  month 
is  the  minimum  required  for  the  cure  of  a  very 
small  goitre.  The  process  to  be  followed  when 
injecting  is  as  follows  : — Having  frozen  the  skin 
over  the  portion  decided  upon  for  injection,  by 
means  of  the  ether  spray,  and  care  being  taken 
to  avoid  transfixing  any  vein  or  the  trachea,  the 
needle  of  the  syringe  is  pushed  into  the  substance 
of  the  goitre,  and  the  fluid  injected  slowly.  The 
best  form  of  syringe  for  the  purpose  is  one  similar 
to  that  used  for  hypodermic  injection,  made  with 
a  screw-piston.  Pain  in  the  course  of  neigh- 
bouring nerves  is  sometimes  felt  during  the  injec- 
tion, for  instance  in  the  ear  or  at  the  root  of  a 
tooth.  When  the  operation  is  finished,  the  needle 
should  be  rapidly  withdrawn,  and  the  skin  where 
the  puncture  has  been  made  rolled  between  the 


finger  and  thumb,  to  prevent  any  escape  of  the 
iodine.  If  the  needle  be  passed  well  into  the  sub 
stance  of  the  goitre,  no  fear  need  bo  entertained 
of  the  formation  of  an  abscess.  In  favourable 
cases  there  will  be  a  gradual  enlargement  of  the 
tumour,  with  a  slight  degree  of  pain,  for  soma 
eight  or  twelve  hours;  after  that  time  the  bron- 
chocele  will  very  slowly  decrease  il  size.  As  a 
rule,  in  two  or  three  weeks'  timeit  will  be  evident 
whether  the  injection  is  to  prove  effective.  By 
this  form  of  treatment  all  scars  are  avoided.  The 
length  of  time  required  for  its  adoption  is  often 
an  objection,  even  when  improvement  is  noted; 
a  case  occurred  in  the  writer's  experience  in  which 
the  time  needed  for  the  completion  of  the  cure 
was  over  a  year,  the  neck  being  reduced  from  1 7| 
to  13£  inches.  Setons  made  of  from  two  to  eight 
lengths  of  silk  form  a  very  serviceable  plan  for 
the  treatment  of  fibrous  goitres.  In  employing 
either  injections  or  setons  it  is  not  necessary  for 
the  patient  to  discontinue  his  usual  employment. 

Biniodide  of  mercury  smeared  over  the  en- 
largement, the  patient  being  then  made  to  sit 
with  his  neck  exposed  to  the  rays  of  the  sun  for 
many  hours,  has  proved  an  effectual  remedy  in 
India.  A  Captain  Cunningham,  the  originator  of 
this  plan,  treated  gratuitously  about  60,000 
natives  in  two  years.  He  is  said  to  have  never 
produced  salivation,  and  to  have  rarely  failed  in 
effecting  a  cure.  Ligature  of  the  thyroid  arteries 
has  only  proved  of  temporary  benefit.  Division 
of  the  isthmus  has  been  advised  when  dyspnoea 
is  present.  A  goitre  may  be  removed  when  it 
endangers  life  or  keeps  the  patient  from  work. 
The  operation  is  one  of  comparative  safety  under 
the  antiseptic  system,  and  when  each  vessel  is 
divided  between  ligatures. 

The  treatment  of  cystic  goitre  is  of  one  kind, 
and  is  always  successful.  The  plan  consists  in 
emptying  the  cyst  with  a  trochar  and  canula,  and 
then  injecting  a  solution  of  iron  (two  drachms 
of  the  tincture  to  an  ounce  of  water)  sufficient  to 
expand  the  cavity  again.  The  patient  should  be 
kept  in  bed  on  account  of  the  rise  of  temperature, 
after  a  successful  injection,  with  the  canula 
plugged,  until  the  third  or  fourth  day,  when  a 
suppurative  discharge  should  have  been  set  up. 
The  metal  canula  should  then  be  replaced  by  an 
india-rubber  one  (made  with  a  middle  layer  of 
webbing),  the  canula  being  cut  shorter  as  the 
cyst  becomes  smaller,  and  poultices  applied  until 
the  goitre  has  disappeared.  A  cure  will  be 
effected  in  one  month  to  four  or  five  months. 

During  the  injection  of  the  iron-solution  into 
cystic  goitres,  it  may  happen  that  air  passes  into 
a  vein  which  has  been  wounded  by  the  trochar. 
As  this  accident  has  been  followed  by  instan- 
taneous death,  the  writer,  to  prevent  this  acci- 
dent, uses  conjointly  the  two  following  plans, 
taking  care  to  avoid  superficial  veins  : — 1.  A  tape 
is  passed  round  the  neck  under  the  base  of  the 
goitre,  and  held  tightly  by  an  assistant  standing 
behind  the  patient,  whilst  the  injection  is  going 
on,  and  for  two  or  three  minutes  after.  2.  The 
nozzle  is  fixed  at  right  angles  to  the  body  of  the 
syringe,  enabling  the  injection  to  be  made  with- 
out holding  the  syringe  below  the  level  of  the 
opening  into  the  cyst,  and  preventing  the  injec- 
tion of  air.    See  Thyroid  Gland,  Diseases  of. 
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GONAGRA. 

GONAQEA,  (y6vv,  the  knee,  and  &ypa,  a  sei- 
zure).— An  attack  of  gout  in  the  knoe.  See  Gout. 

GONAKTHBITIS  (y6vv,  the  knee,  and 
&p6pov,  a  joint).  —  Inflammation  of  the  knee- 
joint.    See  Joints,  Diseases  of. 

GONORBHCEA  (70^,  seed,  and  pia>,  I 
&  jw). — Synon.  :  Clap,  Blenorrhagia  ;  Fr.  Chaude- 
pisse ;  Ger.  Tripper. 

Definition. — A  contagious  purulent  inflamma- 
tion, affecting,  in  men,  the  urethral  mucous  mem- 
brane and  its  continuations ;  in  women,  the 
vaginal  mucous  membrane  and  its  continuations. 
Occasionally  the  conjunctival  and  rectal  mucous 
membranes,  to  -which  the  nasal  has  been  added 
on  doubtful  evidence,  are  attacked  by  gonorrhoea. 
Certain  rheumatoid  affections  and  other  compli- 
cations, to  be  hereafter  mentioned,  also  attend 
the  disease. 

^Etiology.  —  The  causes  of  gonorrhoea  are 
predisposing  and  exciting.  The  chief  predispos- 
ing causes  are  the  lymphatic  temperament ; 
great  sexual  excitement  and  other  fatigue  ;  alco- 
holic excess ;  gout ;  previous  attacks,  especially 
an  uncured  gleet :  and  lastly,  a  peculiar  proneness 
to  urethritis  in  certain  persons.  The  exciting 
causes  include: — (1)  Contagion  with  («)  gonor- 
rhoeal  pus,  or  (J)  acrid  discharges  not  generated 
by  gonorrhoea  ;  (2)  excessive  irritation  of  the  ure- 
thra by  prolonged  or  repeated  coitus  ;  (3)  mas- 
turbation ;  (4)  instrumentation;  and  (5)  the  use 
of  injections  after  coitus. 

Gonorrhoea  differs  so  considerably  in  the  two 
sexes,  owing  to  the  diversity  of  seat  of  the  dis- 
order, that  its  description  may  be  conveniently 
divided  into  two  parts. 

(A.)  Gonorrhoea  in  the  Male. — 

Anatomical  Characters. — Theses  of  urethri- 
tis is  at  first  the  mucous  membrane  of  the  fossa 
navicularis,  whence  it  travels  onwards,  commonly 
not  extending  further  than  to  the  bulbous  or 
membranous  portion  of  the  urethra.  The  inflam- 
mation then  dies  away  gradually,  leaving  patches 
of  the  mucous  surface  here  and  there  still  in- 
flamed. But  the  inflammation  may  extend  to  the 
submucous  tissue,  to  the  glands  about  the  urethra, 
to  the  prostate,  to  the  neck  of  the  bladder,  and  to 
the  epididymis  in  one  direction,  or  to  the  bladder 
or  even  to  the  kidneys  in  another.  Renal  inflam- 
mation nevertheless  is  most  frequently  excited 
by  sympathetic  irritation,  when  the  neck  of  the 
bladder  is  attacked,  and  only  with  excessive 
rarity  by  continuous  extension  along  the  bladder 
and  ureters.  As  the  inflammation  localises  itself 
in  the  urethra,  it  penetrates  more  deeply,  reach- 
ing the  follicles  and  submucous  tissue,  and  may 
thus  cause  thickening  and  induration  of  the  ure- 
thra at  these  points. 

In  the  acute  stage  there  is  general  uniform 
congestion  ;  as  inflammation  subsides,  the  gene- 
ral redness  becomes  patchy,  arborescent,  and 
punctiform.  The  swelling  disappears,  leaving 
areas  of  thickened  mucous  membrane,  fine  gra- 
nulations which  develop  occasionally  into  warts, 
and  a  plugged  condition  of  the  ducts  of  the  sub- 
mucous and  mucous  glands,  which  possibly  may 
cause  peri-urethral  abscess  or  subsequent  gleet. 
After  a  lapse  of  time  the  indurated  patchos  may 
contract,  and  thereby  cause  irregularity  and  stric- 
ture of  the  urethra. 
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Symptoms. — The  length  of  the  interval  be- 
tween contagion  and  the  development  of  the 
symptoms  in  gonorrhoea  varies  from  twelve  hours 
to  eight  days ;  but  the  great  majority  of  claps  are 
evident  on  the  fourth  or  fifth  day  aftor  inter- 
course. Usually  early  manifestation  of  inflamma- 
tion denotes  a  severe  attack.  Urethritis  from 
contagion  diners  in  no  respect  from  inflammation 
otherwise  excited,  and  has  no  necessary  period 
of  incubation. 

In  the  first  stage,  redness,  scanty  sticky  dis- 
charge, and  smarting  in  micturition  are  the 
leading  symptoms.  Febrile  disturbance  at  this 
early  period  is  most  rare.  On  the  other  hand, 
the  discharge  in  many  cases  precedes  all  other 
symptoms.  Towards  the  end  of  the  first  week, 
swelling  generally  of  the  penis,  especially  of  the 
urethra,  sets  in,  accompanied  by  copious  yellow- 
ish-green discharge,  smarting  in  the  urethra, 
and  aching  in  the  penis,  perinseum,  and  groins. 
Painful  micturition  and  erections  at  night  are 
frequent  (see  Chordee)  ;  and  general  febrile  dis- 
turbance is  sometimes  present.  Naturally  the 
disorder  subsides  in  four  or  six  weeks,  by  gradual 
cessation  of  the  symptoms ;  but  it  is  frequently 
prolonged  or  brought  back  to  its  first  intensity 
by  neglect  of  the  precautions  necessary  against 
irritation. 

The  patients'  habits  often  induce  variations 
from  the  ordinary  course,  as  regards  the  amount 
of  discharge  and  the  severity  of  the  symptoms. 
In  all  cases  relapses  or  re-kindling  of  the  acutely 
inflammatory  stage  are  common.  The  acute  stage 
of  the  disorder  terminates  in  one  of  three  ways  : 
— Cessation  of  pain  and  discharge  ;  cessation  of 
pain,  with  diminution  of  the  still  purulent  dis- 
charge ;  cessation  of  all  symptoms,  except  a  mi- 
nute quantity  of  thin  whitish  discharge  or  gleet. 
This  scanty  discharge  is  most  commonly  caused 
by  chronic  inflammation  at  one  or  two  places, 
continued  after  the  inflammation  has  ceased  else- 
where. Sometimes  a  stricture,  a  small  wart,  or 
a  relaxed  prostate  secretes  shreds  of  mucus,  and 
thus  causes  gleet.    See  Gleet. 

Thus  the  course  of  gonorrhoea  has  been  di- 
vided into  four  stages : — Preliminary  congestion, 
lasting  three  or  four  days ;  acute  increasing 
inflammation,  lasting  ten  to  twenty  days  ;  station- 
ary stage,  of  uncertain  duration ;  and,  lastly, 
subsiding  stage,  also  of  uncertain  duration.  The 
discharge  varies  from  its  usual  form  of  yellow 
pus,  being  in  some  cases  viscid,  like  mucus, 
in  others  serous  and  very  liquid ;  in  rare  in- 
stances it  is  rosy  or  pinkish  for  some  days. 

Diagnosis.  —  The  distinction  of  urethritis 
caused  by  contagion  from  that  excited  by  other 
causes  is  impossible  when  the  history  of  the 
patient's  antecedents  is  wanting.  Certain  com- 
plications of  gonorrhoea  are  said  to  follow 
urethritis  only  when  that  is  excited  by  contagion. 
This  proposition  is  not  so  clearly  established 
that  it  may  serve  to  decide  the  origin  of  a  given 
case  to  be  contagious  or  non-contagious.  Tc 
distinguish  urethritis  from  urethral  chancre  is 
easy :  urethral  chancre  is  never  more  than  one 
inch  from  the  meatus,  nearly  always  situate  just 
within  the  entry,  and  the  ulcerated  surface  can 
be  seen  if  the  lips  of  the  urethra  be  separated, 
or  a  short  aural  speculum  be  introduced.  The 
discharge  also  from  a  chancre  is  not  creamy,  but 
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shreddy.  The  paiu  in  micturition  is  stinging, 
but  limited  to  one  spot.  Syphilis  may  accompany 
urethritis,  but  the  disease  has  its  proper  initial 
sore  or  other  characteristic  symptoms.  Occasion- 
ally a  slight  muco-purulout  discharge  without 
pain  or  much  swelling  is  present  during  the 
period  of  the  initial  lesion  in  syphilis.  This  always 
Bubsides  spontaneously  in  ono  or  two  weeks.  In 
balanoposthitis  (gonorrhoea  externa)  there  is  no 
urethral  discharge.  When  the  free  border  of 
the  prepuce  is  exceedingly  small,  it  may  be  most 
difficult  to  be  certain  that  the  discharge  does 
not  como  from  the  meatus  urinarius  as  well  as 
from  the  surfaces  of  the  prepuce  and  glans. 
Usually,  a  thorough  syringing  under  the  fore- 
skin will  wash  away  the  pus,  and  permit  the 
meatus  urinarius  to  be  watched  while  the  urethra 
is  pressed ;  if  pus  oozes  forth  it  is  secreted  in 
the  urethra.  Abscess  of  the  prostate  or  peri- 
nseurn  may  cause  urethral  discharge,  which  is 
distinguished  from  gonorrhoea  by  the  history 
and  condition  of  the  patient. 

Prognosis. — The  prognosis  of  gonorrhoea  is 
favourable  if  proper  precautions  be  taken  early. 
But  in  spite  of  precaution,  the  disease  is  sometimes 
most  severe,  especially  in  young  lads  of  lymphatic 
temperament,  or  in  men  of  nervous  irritable 
constitution.  Gonorrhoea  is  said  also  to  be 
liable  to  run  a  severe  course  in  persons  who 
suffer  from  acne.  During  its  continuance  any 
of  the  complications  hereafter  mentioned  may 
arise.  Further,  gonorrhoea  has  caused  death 
through  pyaemia ;  and  more  often  still  it  origi- 
nates anchylosis  or  destruction  of  joints,  or  other 
painful  disablements;  while  it  is  the  predomi- 
nating cause  of  stricture. 

Treatment. — The  treatment  of  urethritis  may 
be  (1)  abortive ;  and  (2)  systematic.  Abortive 
treatment  is  intended  to  cut  short  the  disease  by 
large  doses  of  specifics,  or  by  caustic  injections, 
before  acute  inflammation  arrives.  It  is  always 
dangerous,  and  rarely  successful.  Systematic 
treatment  consists  in  at  first  removing  all  sources 
of  irritation  and  allaying  acute  inflammation. 
Abstinence  from  alcoholic  liquors,  sexual  excite- 
ment, and  severe  exercise  is  necessary.  Tepid 
baths  and  great  cleanliness,  with  support  for  the 
penis  and  testes,  are  useful.  Painful  micturition 
is  often  relieved  by  immersing  the  penis  in  ice- 
cold  water  during  the  act.  A  light  diet  of  fish, 
milk,  and  vegetables,  with  salines  and  laxa- 
tives, should  be  ordered.  When  the  acute  stage 
is  passed,  the  continuance  of  the,  congestion  is 
shortened  by  astringent  injections  and  the  ad- 
ministration of  copaiba,  sandal  oil,  and  cubebs. 
But  these  should  be  withheld  while  there  is 
smarting,  copious  greenish  discharge,  and  dull- 
red  congestion  of  the  urethra. 

Complications  and  Sequeub. — The  compli- 
cations of  gonorrhceal  urethritis  are — (1)  Ba- 
lano-posthitis ;  (2)  Phimosis  or  paraphimosis ; 
(3)  Pretention  of  urine;  (4)  Lymphangitis  and 
Adenitis  (Sympathetic  bubo) ;  (5)  Haemorrhage 
from  the  urethra ;  (6)  Peri-urethral  abscess  (a)  near 
the  glans,  (b)  between  the  layers  of  the  perinaeal 
fascife,  (c)  Cowperitis ;  (7)  Inflammation  of  the 
neck  of  the  bladder  ;  (8)  Prostatitis  ;  (9)  Inflam- 
mation of  the  spermatic  cord,  epididymitis,  and 
orchitis  ;  (10)  Inflammation  of  the  rectal  mucous 
membrane;  (1 1)  Conjunctivitis  by  contact;  (12) 


Sclerotitis  and  irit.s;  (13)  Rheumatism  of  the 
fasciae,  great  nerves,  or  joints ;  acute  synovitis, 
bursitis,  abscess,  pyasinia;  (14)  Stricture;  and 
(15)  Warts.  Several  of  these  complications  are 
described  in  special  articles,  to  which  the  reader 
is  referred ;  but  a  few  of  them  require  brie! 
notice  hero. 

Stricture,  or  the  development  of  tough  fibrout 
bands  in  the  submucous  tissue  in  limited  areas 
of  the  urethra,  which  prevent  the  canal  from 
expanding  during  the  flow  of  urine,  is  caused 
by  long-lasting  congestion  and  inflammation ; 
the  most  common  seat  being  the  penile  portion  of 
the  canal,  and  especially  the  inch  nearest  the  mea- 
tus urinarius,  whilst  those  causing  most  trouble 
are  commonly  at  the  bulbo-membranous  portion. 
Slowly  produced,  these  contractions  seldom 
attract  attention  till  two  or  three  years  have 
elapsed,  and  very  frequently  not  until  eight  or 
ten  years  have  passed  away. 

Easily  curable,  in  the  early  6tages,  these  con- 
tractions, by  exciting  reflex  irritation,  first  of 
the  bladder,  subsequently  of  the  kidney,  in- 
directly cause  parenchymatous  induration  and 
atrophy  of  the  secreting  tissue  of  the  latter,  and 
thus  seriously  affect  the  nutrition  of  the  body, 
thereby  generating  a  long  chain  of  morbid 
changes,  which  not  infrequently  end  in  death. 

Retention  of  urine  is  produced  by  gonorrhoea  in 
two  ways: — (1)  During  the  acute  inflammatory 
stages  by  muscular  spasm  closing  the  congested 
mucous  membrane  at  the  bulbo-membranous  por- 
tion. This  is  of  course  a  temporary  evil,  though 
often  very  painful  while  it  lasts.  The  bladder 
should  at  once  be  emptied  by  passing  a  small 
(No.  6  or  7  English  scale)  flexible  catheter,  and 
the  recurrence  of  the  spasm  prevented  by  saline 
purges,  rest,  warm  baths,  and  opiates.  (2)  In 
the  tightly-narrowed  urethra,  when  stricture  has 
formed,  a  small  amount  of  local  swelling  or 
spasm  may  block  the  passage.  The  immediate 
treatment  consists  in  passing  a  catheter  fine 
enough  to  get  through  the  contraction  with  the 
adjuvants  just  mentioned,  and  subsequently  di- 
lating the  contracted  parts  by  one  of  the  various 
methods  employed  by  surgeons  for  that  purpose 

Hemorrhage  from  the  urethra  is  caused  by 
rupture  of  the  blood-vessels  of  the  corpus  spon- 
giosum during  the  violent  erections  of  chordee 
Rarely  copious  or  serious,  in  some  cases  it  has. 
like  haemorrhage  from  other  trivial  causes,  been 
dangerous  from  its  obstinacy..  Ice-cold  wrap- 
pings, notably  the  india-rubber  coil  with  ice- 
cold  water  flowing  through  it,  generally  arrest 
the  bleeding  speedily.  If  requisite,  a  catheter 
may  be  passed,  and  the  penis  compressed  by  a 
bandage  tightly  wound  round  the  organ. 

Inflammation  of  the  neck  of  the  bladder,  or,  as 
it  is  often  called,  inflammation  of  the  bladder, 
though  real  cystitis  is  rare  in  gonorrhoea,  con- 
sists of  extension  of  the  mucous  inflammation  to 
the  neck  of  the  bladder,  and  is  a  tedious,  often 
very  harassing  accompaniment  of  gonorrhoea.  It 
seldom  occurs  until  the  gonorrhoea  has  lasted 
two  or  three  weeks,  and  it  may  develop  at  any 
time  during  the  continuance  of  that  disease.  It 
is  denoted  by  very  frequont  calls  to  micturate  ; 
great  pain  during,  and  especially  scalding  at  the 
end  of  micturition,  caused  by  muscular  spasm  of 
the  deeper  peri-urethral  muscles  ;  with  extrusion 


along  with  the  Inst  drops  of  urine  of  a  small 
quantity  of  rauco-pus  or  blood.  The  usual 
gonorrhoeal  disehargo  ceases  almost  entirely 
during  the  attack,  but  usually  returns  when  the 
inflammation  of  the  neck  subsides.  Never  dan- 
gerous, this  affection  derives  its  importance 
wholly  from  the  great  amount  of  distress,  mental 
and  bodily,  which  it  causes.  It  is  best  com- 
bated by  rest,  warm  baths,  anodynes,  and  very 
light  diet.    It  is  very  prone  to  relapse. 

Prostatitis,  that  is,  inflammation  of  the  sub- 
stance of  the  prostate,  is  a  severe  complication. 
It  causes  swelling  of  the  prostate  ;  painful,  slow 
micturition,  and  often  complete  retention  ;  a  sense 
of  fulness  or  weight  at  the  anus;  and  sometimes 
great  irritation  of  the  bowel,  with  constant  de- 
sire to  defecate.  Prostatitis  may  cause  abscess, 
and  usually  leaves  enlargement  of  the  organ.  If 
suppuration  takes  place,  pain  increases  till  matter 
■escapes  ;  then  sudden  relief  follows.  The  abscess 
most  commonly  opens  into  the  urethra,  and  the 
pus  comes  away  with  the  urine  ;  but  it  may  open 
into  the  rectum,  the  perinaeum,  or  the  bladder. 

The  treatment  consists  mainly  in  allaying 
irritation  and  pain  by  hot  baths,  fomentations, 
and  opium  ;  and  when  retention  occurs,  the  regu- 
lar passage  of  a  catheter  is  requisite.  When 
fluctuation  is  evident,  abscesses  must  be  opened 
in  the  rectum  or  perinseum.  When  the  abscess 
has  burst  spontaneously,  it  usually  closes  in 
course  of  time.and  the  discharge  ceases  altogether 
or  dwindles  to  a  scanty  gleet  of  no  importance. 
Should  the  discharge  continue  copious  without 
abatement  after  several  weeks,  or  the  patient 
suffer  much  distress,  an  incision  through  the 
perinseum  is  proper,  through  which  to  drain  and 
close  the  abscess. 

(B.)  Gonorrhoea  in  the  Female — "Vaginitis. 
This  may  be  acute  or  chronic.  The  inflamma- 
tion begins  at  the  fore  part  of  the  vagina,  extend- 
ing to  the  uterus  in  one  direction,  and  to  the 
urethra  in  the  other.  When  attacking  the  vulva, 
it  causes  occasionally  abscess  of  accessory  parts, 
for  instance,  of  Bartholini's  gland,  or  of  the 
lymphatic  glands.  In  the  cervix  uteri  and  in  the 
urethra  it  becomes  very  obstinate. 

Symptoms. — These  consist,  in  the  acute  stage, 
of  swelling  of  the  genitals,  heat,  or  itching,  smart- 
ing on  making  water,  and  aching  pains  in  the 
back  and  loins.  The  mucous  membrane  becomes 
dry  and  bright  red.  At  first  the  mucus  is  thin 
and  transparent,  but  soon  becomes  thick,  creamy, 
and  copious.  The  mucous  membrane  is  more  or 
less  studded  with  little  eminences  (vaginitis 
granulosa).  The  inflammation  becomes  chronic 
in  from  six  to  ten  or  twelve  days  ;  the  pain, 
swelling,  and  congestion  diminish  or  cease ;  the 
discharge,  less  creamy,  remains  plentiful.  It  is 
usually  secreted  in  the  cul-de-sac,  or  in  the  cer- 
vix, or  seme  other  part  less  easily  cleared  than 
the  anterior  part  of  the  vagina.  These  parts, 
while  inflamed,  retain  a  brighter  red  colour 
than  the  rest  of  the  mucous  membrane.  Not  in- 
frequently, when  the  inflammation  has  ceased  in 
the  vagina,  pus  can  still  be  squeezed  from  the 
meatus  urinarius  or  some  of  the  crypts  opening 
round  that  orifice,  if  the  finger  be  drawn  for- 
wards along  the  under  surface  of  the  urethra. 

The  duration  is  extremely  variable  ;  if  assidu- 
ously treated,  so  that  extension  to  the  cul-de-sac 
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or  cervix  uteri  is  prevented,  the  disease  has  a 
duration  of  about  three  weeks.  But  when  these 
parts  or  the  urethra  are  invaded,  the  duration 
is  most  uncertain,  the  disease  lasting  often  for 
months  or  even  years.  The  length  of  time  that 
the  discharge  remains  contagious  is  also  most 
uncertain.  Probably  any  discharge,  however 
scanty  and  serous  it  may  have  become,  may 
cause  disease  if  increased  by  accidental  irritation. 

Diagnosis. — This  depends  on  the  swelling  and 
red  congestion  in  the  acute  stage,  and  on  partial 
excoriation  and  copious  discharge  in  the  chrouic 
stage.  The  distinction  between  vaginitis  from 
contagion  and  vaginitis  from  non-specific  irrita- 
tion is  always  difficult,  and  sometimes  impossible, 
being  mainly  determined  by  collateral  evidence. 
It  generally  has  a  contagious  origin  if  there  be 
pus  in  the  urethra. 

Prognosis. — This  is  favourable.  Sometimes 
the  disorder  is  cured  before  it  becomes  chronic ; 
and  dangerous  complications  are  very  uncommon. 

Treatment. — The  treatment  of  vaginitis  in  the 
acute  stage  consists  in  allaying  irritation  by  rest 
in  bed,  warm  baths,  frequent  injections  of  warm 
water,  or  warm  but  very  weak,  astringent  solu- 
tions, and  moderate  purgation.  The  habits  and 
health  of  the  patient  must  be  regulated,  and  all 
causes  of  excitement  withdrawn.  When  conges- 
tion has  subsided,  stronger  astringent  injections 
should  be  efficiently  applied,  so  that  the  whole 
mucous  surface  of  the  vagina,  especially  that  of 
the  cul-de-sac,  is  thoroughly  laved.  Alum  or 
tannin  should  be  applied  in  powder,  by  means 
of  the  speculum,  to  the  deeper  parts  of  the  canal. 

Complications. — The  complications  of  gonor- 
rhoeal vaginitis  are  various.  Among  the  earliest  is 
vulvitis.  The  labia  and  clitoris  grow  red,  swell, 
and  a  foetid  discharge  is  secreted.  The  patches  of 
epithelium  peel  from  the  mucous  surfaces,  pro- 
ducing excoriation  and  occasionally  ulceration  of 
the  mucous  follicles.  Usually,  if  the  parts  are 
kept  clean,  the  irritation  subsides  in  a  few  days. 

Urethritis  is  the  most  constant  accompaniment 
of  gonorrhoea.  Rarely  so  acute  as  to  cause  much 
irritation,  it  may  produce  severe  suffering.  It 
begins  with  itching  and  smarting  at  the  meatus, 
which  is  red  and  swollen.  A  purulent  or  mucous 
discharge  oozes  from  the  passage,  unless  the 
patient  have  just  micturated  ;  even  then  a  little 
can  be  found  in  the  mouths  of  two  follicles 
which  open  close  to  the  meatus.  This  discharge 
is  very  persistent,  and  is  probably  a  source  of 
contagion  long  after  the  disease  is  cured  else- 
where. The  treatment  of  urethritis  consists  oi 
frequent  baths,  astringent  injections,  and  copaiba 
internally.  Obstinate  chronic  discharges  maybe 
arrested  by  caustic  solutions,  carefully  applied. 

Acute  inflammation  of  the  cervix  and  os  uteri 
is  a  frequent  consequence  of  gonorrhoea.  The 
neck  of  the  uterus  is  swollen,  red,  and  often 
excoriated  about  the  os,  whence  a  copious  dis- 
charge issues,  at  first  clear  and  viscid,  then 
purulent.  This  subsides  to  a  thin  mucus,  and 
either  shortly  ceases,  or  more  commonly  passes 
into  chronic  catarrhal  flux,  which  lasts  an  indefi- 
nite time,  and  long  retains  its  contagious  quality. 
The  acute  inflammation  is  best  treated  by  com- 
plete rest,  warm  baths,  warm  injections,  and 
saline  aperients.  In  the  chronic  stago  its  treat- 
ment is  that  of  uterino  catarrh. 
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Metritis,  perimetritis,  and  ovaritis  may  also 
result  from  gonorrhoea,  See  Ovaky,  Diseases  of; 
and  Womb,  Diseases  of.        Berkeley  Hill. 

GONORRHEAL  RHEUMATISM.— An 

affection  of  the  joints  associated  with  gonorrhoea. 
See  Rheumatism,  Gonokrhgbal. 

GOOSE-SKIN. — A  condition  of  the  skin  in 
which  this  structure  is  rough  and  wrinkled,  like 
that  of  the  gooso.  It  is  of  a  transient  character, 
being  due  to  contraction  of  the  muscular  fibres  of 
the  skin,  producing  wrinkling  of  the  integuments, 
and  prominence  of  the  hair-follicles  ;  and  is  ob- 
served as  the  result  of  the  direct  application  of 
cold,  or  of  a  shock,  and  in  the  early  stages  of  fevers. 

GOUT  {gutta,  a  drop). — Synon.  :  Podagra, 
Chiragra,  Gonagra  (when  the  disease  affects  the 
foot,  hand,  or  knee  respectively);  Fr.  Goutte; 
Ger.  Gicht.  The  name  gout  is  supposed  to  have 
originated  in  the  idea  of  the  dropping  of  a  morbid 
fluid  into  the  joints,  and  is  of  very  ancient  date. 

Definition. — Gout  is  a  general  or  constitu- 
tional disease,  probably  depending  upon  the 
presence  in  the  system  of  excess  of  uric  acid, 
the  complaint  being,  in  fact,  a  manifestation  of 
the  lithic  or  uric  acid  diathesis,  lithiasis,  or  lithm- 
mia.  It  may  be  hereditary  or  acquired;  and  is 
characterised  ordinarily  by  a  peculiar  inflam- 
mation of  the  joints — articular  or  regular  gout, 
attended  with  the  deposit  of  urates  in  their  struc- 
tures, affecting  usually  and  especially  the  smaller 
joints,  and  at  first  more  particularly  the  meta- 
tarsophalangeal articulation  of  the  great  toe,  but 
afterwards  extending  to  other  joints.  Similar 
deposits  of  urates  may  occur  in  other  tissues  in 
course  of  time ;  and  certain  organs  of  the  body 
are  liable  to  become  the  seat  of  functional  dis- 
orders, or  of  pathological  changes,  during  the 
progress  of  the  disease — non-articular  or  irre- 
gular gout ;  while  it  is  also  often  attended  with 
general  symptoms.  Gout  in  the  early  part  of  its 
course  is  usually  an  acute  affection,  occurring  in 
periodic  attacks  or  '  fits ' ;  but  subsequently  it 
tends  to  become  more  or  less  chronic  and  per- 
manent, though  even  then  generally  presenting 
exacerbations  from  time  to  time.  The  gouty 
diathesis  may,  however,  be  present  without  giving 
rise  to  any  joint-affection  or  other  evident  organic 
mischief. 

.iEtiolooy  and  Pathology. — The  aetiology 
and  pathology  of  gout  are  intimately  associated, 
and  must  be  considered  in  their  mutual  relations ; 
and  there  are  certain  definite  points  which  re- 
quire to  be  noticed  in  this  connection. 

L  It  is  necessary  to  determine  the  immediate 
pathological  cause  of  the  gouty  diathesis  and  its 
accompanying  phenomena.  Many  views  have 
been  advanced,  but  they  all  belong  to  either  of 
two  groups,  namely,  the  humoral  or  anti-humoral, 
the  former  attributing  the  complaint  to  some 
morbid  condition  of  the  blood  and  secretions ; 
the  latter  to  some  functional  disorder  or  organic 
change  affecting  certain  systems  of  the  body, 
and  especially  the  nervous,  vascular,  or  digestive 
systems.  Loss  of  nervous  tono.atropho-neurosis, 
venous  and  capillary  congestion,  and  plethora  of 
the  chylo-poietic  viscera,  are  among  the  con- 
ditions to  which  gout  has  thus  been  attributed. 
In  the  writer's  opinion  an  essential  elomcnt 
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in  the  development  of  gout  consists  in  the  pre- 
sence of  some  special  morbific  agent  in  the 
system ;  and  it  is  now  almost  universally  ad- 
mitted that  this  agent  is  uric  or  lithic  acid,  which 
accumulates  in  the  body  in  abnormal  quantity. 
A  variable  amount  of  this  substance  is  being 
constantly  formed  in  the  system  during  the  pro- 
cesses connected  with  nutrition,  but  within  cer- 
tain limits,  which  probably  differ  in  different 
persons  and  under  different  circumstances,  it  is 
capable  of  being  eliminated  by  the  kidneys  or  of 
being  destroyed,  and  only  when  the  acid  accumu- 
lates beyond  such  limits  are  the  gouty  phenomena 
developed.    In  short,  gout  may  be  regarded  as 
a  manifestation  of  the  so-called  lithic  acid  dia- 
thesis, lithiasis,  or  lithamia.    The  acid  exists  in 
the  body  as  urate  of  6oda,  and  in  the  gouty 
diathesis  this  salt  is  present  not  only  in  the 
serum  of  the  blood,  but  also  in  the  fluid  that 
diffuses  from  it  into  all  the  vascular  and  non- 
vascular structures  of  the  body  (Bence-Jones). 
There  are  several  arguments  in  support  of  thie 
view: — (1)  Gout  occurs  under  circumstances- 
which  are  known  to  induce  in  various  way6 
the  presence  of  excess  of  uric  acid  in  the  sys- 
tem ;  and,  further,  the  causes  which  are  most 
liable  to  bring  on  a  gouty  paroxysm  are  those 
which  temporarily  increase  this  excess.  (2) 
While  in  the  blood  of  healthy  persons  the  quan- 
tity of  uric  acid  present  is  so  minute  that  it 
cannot  be  detected  by  any  ordinary  tests,  in 
gout  this   substance  may  be  obtained  from 
blood-serum,  even  in  a  crystalline  form,  either 
before   or  during  an  acute  attack  in  early 
cases,  or  at  any  time  in  chronic  cases.    It  has 
also  been  found  in  the  fluid  contained  in  blebs 
raised  by  blisters,  provided  they  are  applied  at 
a  distance  from  the  seat  of  any  acute  gouty  in- 
flammation ;  in  inflammatory  effusions  in  serous 
cavities ;  and  in  dropsical  fluids,  such  as  ascites. 
(3)  Along  with  these  indications  of  the  presence 
of  excess  of  lithic  acid  in  the  system,  during  an 
attack  of  acute  gout  the  absolute  quantity  dis- 
charged in  the  urine  is  considerably  diminished ; 
while  in  chronic  cases  of  the  disease  it  is  habi- 
tually more  or  less  deficient,  and  at  times  may 
be  almost  entirely  absent.     (4)  Deposits  of 
urates,  especially  of  urate  of  soda,  are  formed 
in  the  joints  and  other  structures  in  gout,  and 
this  is  the  only  disease  in  which  such  for- 
mations are  found.    Every  attack  of  gouty  in- 
flammation is  attended  with  the  deposit  of  urates 
in  the  affected  tissues,  but  the  quantity  is  not 
in  proportion  to  its  intensity,  and  therefore  can- 
not be  merely  the  effect  of  such  inflammation. 

Assuming  this  view  of  the  essential  nature  of 
the  gouty  diathesis  to  be  correct,  different 
theories  are  held  to  account  for  the  excess  of 
lithic  acid  in  the  system,  and  they  are  probably 
all  more  or  less  true  in  different  cases,  in  some 
instances  the  accumulation  being  explicable  in 
more  ways  than  one.  Undoubtedly  uric  acid  is 
often  formed  in  excess,  so  that  it  cannot  be 
adequately  got  rid  of  by  elimination  or  in  any 
other  way.  This  excessive  formation  occurs  in 
many  cases  without  giving  rise  to  the  pheno- 
mena of  gout,  because  so  long  as  the  kidneys 
are  in  good  condition,  and  the  nutritive  processes 
are  satisfactorily  carried  on,  the  acid  is  elimi- 
nated or  destroyed.    Agz'  1,  it  is  supposed  that 
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lithic  acid  may  undergo  imperfect  oxidation 
and  destruction  in  the  body.  Both  these  dis- 
orders have  been  attributed  by  some  -writers 
to  a  supposed  influence  of  the  nervous  sys- 
tem. Others  attach  considerable  importance 
to  hepatic  derangements  in  the  causation  of 
gout ;  and  here  it  may  be  remarked  that  a 
distinct  connection  has  been  traced  in  some  in- 
stances between  this  complaint  and  diabetes. 
Furthermore,  the  presence  of  an  undue  quantity 
of  other  acids  in  the  blood  may  in  some  instances 
account  for  lithaeinia.  If,  from  various  causes, 
such  as  deficient  action  of  the  skin,  excessive 
consumption  of  acids  or  acid-producing  food,  or 
the  formation  of  acids  in  undue  quantity  during 
the  process  of  digestion,  these  acids  are  present 
in  excess  in  the  blood,  from  their  greater  affinity 
they  combine  with  the  alkalies  in  this  fluid,  and 
diminish  the  alkalinity  of  the  blood-serum,  so 
that  it  is  less  able  to  hold  uric  acid  or  urate  of 
soda  in  solution.  Deficient  elimination  is  an 
important  cause  of  lithiasis,  and  is  often  asso- 
ciated with  other  causes.  It  has  been  proved 
experimentally  that  in  birds,  if  the  ureters  are 
tied,  uric  acid  is  deposited  all  through  the 
tissues,  but  especially  in  the  kidneys.  It  has 
been  suggested  that  in  some  cases  of  the  gouty 
diathesis  the  kidneys  are  congenitally  small, 
and  therefore  cannot  properly  excrete  even  a 
normal  quantity  of  uric  acid,  but  especially  any 
excess  of  this  substance.  Functional  disturb- 
ances o"f  the  kidneys  are  also  liable  temporarily 
to  interfere  with  their  eliminating  power,  being 
often  associated  with,  and  probably  due  to,  ex- 
cessive formation  of  urates ;  while  in  course  of 
time  these  organs  become  the  seat  of  serious 
organic  mischief  in  gouty  cases,  which  gravely 
limits  their  excretory  power,  and  in  extreme 
cases  arrests  it  entirely. 

2.  We  are  now  in  a  position  to  discuss  the 
circumstances  under  which  the  gouty  diathesis 
is  developed,  and  the  more  obvious  causes  with 
which  this  condition  is  associated.  There  are 
certain  causefc  which  may  be  regarded  as  more  or 
less  predisposing,  and  these  will  be  subsequently 
considered  ;  but  serologically  cases  of  gout  may 
be  conveniently  arranged  into  three  main  groups, 
according  as  the  disease  arises  from  : — a.  Heredi- 
tary transmission,  b.  Certain  errors  in  regard 
to  food  and  drink  ;  often  associated  with  deficient 
exercise,  c.  Impregnation  of  the  system  with 
lead.  In  not  a  few  instances,  however,  it  must 
be  remembered  that  these  causes  are  more  or  less 
combined. 

a.  Hereditary  transmission.  Gout  is  one  of 
the  most  striking  examples  of  a  hereditary  dis- 
ease, and  once  established,  it  may  be  trans- 
mitted for  several  generations,  even  when  every 
endeavour  is  made  to  eradicate  it ;  but  as  the  con- 
trary is  generally  the  case,  the  malady  being  as  a 
rule  more  or  less  intensified  by  pernicious  habits, 
it  becomes  in  most  cases  a  permanent  legacy, 
handed  down  from  one  generation  to  another. 
Garrod  found  that  in  more  than  half  his  cases 
hereditary  taint  could  be  traced  distinctly ;  and 
the  proportion  is  much  greater  in  the  upper 
classes.  It  sometimes  happens  that  when  gout 
becomes  developed  de  novo  in  an  individual, 
children  born  previously  are  free  from  the  com- 
plaint, while  thoBo  born  subsequently  are  liable 


to  be  affected.  Hereditary  influence  may  be  so 
powerful  that  gout  arises  without  any  other 
cause  whatever;  but  most  commonly  thi6  is 
aided  by  indulgence  in  certain  habits  to  be  pre- 
sently mentioned,  perhaps  not  to  an  extent  which 
would  be  considered  excessive  for  people  in 
general,  but  which  is  excessive  for  persons  pro- 
disposed  to  gout.  This  complaint  sometimes  ex- 
emplifies the  so-called  '  law  of  atavism,'  but  this 
is  usually  due  to  the  fact  that  in  the  generation 
free  from  gout  every  precaution  is  taken  to  avoid 
causes  which  tend  to  originate  a  gouty  paroxysm, 
these  precautions  being  subsequently  neglected. 
The  hereditary  nature  of  gout  is  shown  not  un- 
frequently  in  the  age  at  which  the  disease  reveals 
itself.  Should  the  predisposition  be  powerful, 
the  complaint  may  appear  even  in  children  ;  and 
the  younger  the  subject  who  is  attacked  with  gout, 
the  more  likely  is  there  to  be  an  hereditary  taint. 
The  explanation  of  the  transmission  of  gout  in 
this  manner  is  a  mere  matter  of  theory,  and  the 
excess  of  uric  acid  in  the  system  has  been  ac- 
counted for  in  all  the  ways  already  mentioned. 

b.  Errors  relating  to  food,  drink,  and  exercise. 
In  a  considerable  number  of  cases  gout  is  origi- 
nated de  novo,  in  consequence  of  certain  errors 
affecting  the  diet  and  habits  ;  or  an  inherited  ten- 
dency to  the  disease  is  considerably  aggravated 
and  promoted  in  this  way.  In  general  terms 
these  errors  may  be  summed  up  as  excessive 
eating,  especially  of  particular  articles  of  food ; 
undue  indulgence  in  alcoholic  drinks ;  and  in- 
dolent habits,  with  deficient  exercise.  They 
are  frequently  associated  in  the  production  of 
gout,  and  not  a  few  persons  who  eat  and  drink 
to  excess,  are  saved  from  becoming  gouty  because 
they  are  of  active  habits,  work  hard,  and  take 
a  considerable  amount  of  exercise. 

Although  all  kinds  of  food  may  assist  more 
or  less  in  developing  the  gouty  diathesis,  those 
elements  which  aro  rich  in  nitrogen  are  most 
injurious,  and  especially  meat.  Beef  is  believed 
by  many  to  be  particularly  baneful.  The  writer 
has  heard  vegetarians  affirm  that  meat  is  the 
great  cause  of  gout,  and  that  it  never  occurs  when 
a  vegetable  diet  is  adhered  to,  but  for  such  a 
statement  there  is  no  adequate  proof.  At  the 
same  time  it  must  be  acknowledged  that  this 
complaint  is  often  in  no  small  degree  attributable 
to  the  amount  of  meat  which  is  consumed.  Many 
articles  of  diet,  either  from  their  own  nature,  or 
from  the  manner  in  which  they  are  cooked,  may 
help  in  the  production  of  gout,  by  giving  rise 
to  digestive  disorders. 

The  relation  of  intemperance  in  the  use  of  al- 
coholic drinks  to  the  gouty  diathesis  is  highly 
important,  and  is  abundantly  proved  by  every- 
day experience,  The  more  potent  wines  have 
the  greatest  influence  in  causing  gout,  and  port- 
wine  has  proverbially  been  regarded  as  the  most 
injurious  of  all.  Burgundy,  madeira,  sherry, 
and  marsala  are  also  undoubtedly  capable  of 
developing  gout,  or  of  keeping  up  the  disease. 
The  lighter  wines  are  much  less  injurious,  but 
champagne,  and  especially  sweet  champagne, 
certainly  often  promotes  the  gouty  condition. 
Hock,  sauterne,  moselle,  and  light  claret  seem 
to  be  least  injurious,  but  even  these,  if  in- 
dulged in  to  excess,  may  in  course  of  time 
set  up,  or,  at  any  rate,  intensify  the  gouty  dia- 
N  N 
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thesis.  Mult-liquors  stand  next  to  wines  as 
originators  of  gout,  and  undoubtedly  those  who 
partake  very  freely  of  this  class  of  alcoholic 
beverages  are  not  uncommonly  affected.  In 
this  way  the  disease  may  be  usually  accounted 
for  when  it  occurs  among  the  labouring  and 
pooror  classes,  but  it  must  be  remembered  that 
in  those  persons  an  inherited  tendency  to  the 
complaint  may  exist.  Brewer's  draymen  espe- 
cially drink  largo  quantities  of  ale  or  porter, 
and  tho  writer  has  met  with  instances  in  which 
the  habitual  daily  consumption  has  been  ac- 
knowledged as  averaging  from  two  to  four 
gallons.  Spirits  are  comparatively  feeble  in 
their  power  of  producing  gout,  as  is  proved 
by  the  rarity  of  the  disease  in  those  countries 
where  this  class  of  drinks  are  chiefly  used,  such 
as  Scotland.  Eum  is  said  to  form  an  exception 
to  this  statemont.  Cider  and  perry  may  unques- 
tionably set  up  gout,  if  taken  to  excess,  but  they 
are  much  more  powerful  when  sweet  and  not 
properly  fermented.  Excessive  indulgence  in  a 
mixture  of  alcoholic  drinks  is  probably  more  de- 
leterious than  if  one  is  adhered  to.  The  expla- 
nation of  the  differences  in  the  tendency  to 
develop  gout  exhibited  by  the  various  kinds  of 
beverages  is  not  very  clear.  They  do  not  depend 
directly  upon  the  amount  of  alcohol  which  they 
severally  contain,  but  the  admixture  of  certain 
other  ingredients  with  the  alcohol  renders  it  far 
more  potent  in  producing  this  effect,  and  the 
more  alcohol  then  present,  the  greater  is  the  like- 
lihood of  gout  being  originated.  It  is  not,  how- 
ever, definitely  known  what  these  ingredients 
really  are.  At  the  same  time  it  may  be  affirmed, 
as  regards  wines,  that  their  quality  has  much 
to  do  with  their  tendency  to  induce  gout.  Fac- 
titious wines  and  others  of  inferior  quality,  as 
well  as  those  which  are  very  sweet,  or  which 
contain  much  tannin,  are  most  liable  to  produce 
this  complaint.  Drinks  which  cause  a  marked 
diuretic  action  are  less  capable  of  inducing  the 
gouty  state  than  those  which  have  but  little  of 
such  an  action. 

The  modes  in  which  the  errors  as  regards 
food  and  drink  induce  lithiasis  are  probably 
various.  They  often  directly  lead  to  the  for- 
mation of  excess  of  nitrogenous  products,  and 
especially  of  uric  acid,  more  than  can  be  elimi- 
nated or  destroyed  in  the  system.  Again,  over- 
eating and  drinking  frequently  cause  undue  pro- 
duction of  other  acids  during  digestion,  which 
take  the  place  of  uric  acid,  and  prevent  its 
elimination.  Moreover,  these  habits  disorder  the 
digestive  functions,  cause  congestion  of  the  chylo- 
poietic  viscera,  interfere  with  the  hepatic  func- 
tions, and  ultimately  set  up  a  permanent  dyspeptic 
condition,  all  of  which  assist  in  the  develop- 
ment of  the  gouty  diathesis.  It  has  been  sup- 
posed that  indigestion  from  any  cause  might 
originate  this  condition,  but  according  to  the 
writer's  experience  this  is  certainly  not  the  case. 
Persons  who  are  hereditarily  gouty  often  suffer 
from  dyspepsia,  but  the  disease  may  appoar  in 
such  individuals  when  digestion  has  always  been 
carried  on  without  the  slightest  discomfort. 
Those  who  indulge  in  the  habits  which  originate 
gout  de  novo  are  generally  dyspeptic,  as  the 
result  of  these  very  habits.    See  Dikt. 

"With  respect  to  deficient  exercise,  this  un- 


doubtedly promotes  the  development  of  gout  in 
many  cases.  Persons  who  follow  sedentary  occu- 
pations, or  who  live  indolent  and  lazy  lives,  are 
certainly  more  liable  to  the  disease  ;  and  not  a 
few  become  gouty  because  they  are  able  to  '  keep 
a  carriage,'  and  thus  are  deprived  of  the  exer- 
cise which  they  were  previously  accustomed  to 
take.  This  cause  probably  acts  by  limiting  the 
conversion  of  uric  acid  into  other  waste  products, 
which  can  be  more  easily  got  rid  of ;  and  also  by 
increasing  dyspepsia,  in  consequence  of  the  organs 
which  are  concerned  in  the  process  of  digestion 
doing  their  work  slowly  and  imperfectly. 

o.  Another  group  of  cases  of  gout  which  origi- 
nate de  novo,  are  those  which  occur  in  connection 
with  lead-impregnation  of  the  system.  Dr.  Garrod 
found  among  his  hospital  patients,  that  about  30 
per  cent,  of  those  suffering  from  gout  had  been 
subjected  to  the  influence  of  lead  in  their  various 
occupations  ;  and  in  the  writer's  experience,  not 
only  has  the  relation  between  lead-poisoning  and 
gout  been  frequently  exemplified,  but  some  of  the 
worst  cases  of  this  disease  in  its  chronic  forms 
occurred  in  persons  who  were  distinctly  under 
the  influence  of  lead.  This  metal  docs  not 
appear,  however,  to  originate  the  gouty  diathesis, 
unless  aided  by  more  or  less  indulgence  in 
alcoholic  drinks,  though  the  amount  of  the 
latter  consumed  is  usually  far  less  than  would 
alone  account  for  the  condition.  It  has  also  been 
found  that  gouty  persons  are  remarkably  sus- 
ceptible to  the  influence  of  lead ;  and  that  when 
this  metal  is  given  to  such  persons  for  medicinal 
purposes,  it  is  very  liable  to  bring  on  a  severe 
attack  of  acute  gout.  Garrod's  observations 
seem  to  show  that  lead  acts  by  diminishing 
the  excretion  of  uric  acid  by  the  kidneys  ;  and 
this  authority  states  that  the  blood  of  individuals 
suffering  from  lead-paralysis  always  contains  an 
abnormal  amount  of  uric  acid,  and  that  tho  same 
probably  holds  good  in  all  cases  of  lead-colic. 

3.  Predisposing  causes. — It  is  next  requi- 
site to  notice  briefly  the  predisposing  causes 
of  gout.  Beginning  with  age,  distinct  gouty 
attacks  in  a  large  majority  of  cases  make  their 
first  appearance  in  persons  between  thirty  and 
thirty-five  or  forty  years  old.  Those  which 
occur  under  thirty  are,  with  rare  exceptions, 
more  or  less  hereditary.  Well-marked  gout  is 
exceedingly  rare  under  twenty,  but  it  may  occur 
even  in  children, being  then,  however,  invariably 
strongly  hereditary.  The  complaint  usually 
appears  before  fifty,  and  becomes  progressively 
less  frequent  in  its  manifestation  for  the  first  time 
after  this  period  of  life.  It  is  quite  exceptional 
for  gout  to  commence  aftor  sixty-five,  but  it 
may  begin  even  in  extreme  old  age.  The  cases  in 
which  the  disease  is  developed  during  or  after 
middle  life  mainly  originate  de  novo,  and  one  of 
the  reasons  assigned  for  the  less  frequent  appear- 
ance of  the  complaint  as  ago  advances  is,  that 
then  people  usually  become  more  careful  in 
their  mode  of  living,  and  more  temperate  in 
their  habits.  With  regard  to  sex,  males  are  far 
more  commonly  the  subjects  of  well-marked  gout 
than  females.  This  is  mainly  accounted  for  by 
the  difference  in  the  habits  of  the  two  sexes. 
It  has  also  been  partly  attributed  to  the  occur- 
rence of  menstruation  in  females,  which  acts 
to  some  extent  as  a  safeguard,  and  in  these 
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subjects  gout  generally  appears  after  the  cessa- 
tion of  this  function.  When  strongly  heredi- 
tary, gout  may  appear  even  in  young  females, 
of  which  the  writer  has  seen  some  well-marked 
examples. 

Bodily  conformation  and  temperament  have 
been  credited  with  a  predisposing  influence,  per- 
sons of  a  sanguine  temperament,  and  of  corpulent, 
full-blooded,  plethoric  habit  of  body,  being  sup- 
posed to  be  most  subject  to  this  disease,  and  to 
have  it  iu  its  most  acute  form.  These  conditions 
are  often  produced  by  the  very  habits  which  origi- 
nate gout,  and  certainly  persons  who  are  gouty 
by  inheritance  often  do  not  present  any  of  these 
characteristics,  while  those  presenting  marked 
contrasts  in  appearance  and  temperament  seem  to 
be  equally  the  subjects  of  the  complaint.  It  is 
not  uncommon  in  individuals  of  a  nervous  tem- 
perament, thin  and  wiry  in  frame,  and  they  are 
•said  to  be  more  subject  to  the  irregular  and 
asthenic  forms  of  the  disease.  Social  position 
and  occupation  materially  influence  the  occur- 
rence of  gout.  Formerly  the  complaint  was  met 
with  almost  entirely  among  the  higher  classes, 
and  it  was  looked  upon  as  an  aristocratic  disease. 
Now,  however,  it  is  common  enough  among  the 
middle  classes,  chiefly  those  who  are  in  affluent 
circumstances ;  while  there  are  several  occupa- 
tions in  connection  with  which  the  disease  is  very 
prevalent,  such  as  butlers,  coachmen,  butchers, 
publicans  and  barmen,  coal-heavers,  porters,  hair- 
cutters,  and  painters,  or  others  who  have  to  do 
with  lead.  It  was  at  one  time  believed  that 
high  mental  endowments  predisposed  to  gout ; 
this  was  obviously  a  mistake,  although  ex- 
cessive mental  labour,  prolonged  worry,  and 
other  causes  which  exhaust  and  depress  the 
nervous  system,  do  seem  to  predispose  to  the 
disease.  As  regards  climate,  those  climates 
which  are  cold  or  temperate,  and  especially  at 
the  same  time  damp  and  changeable,  present  by 
far  the  greatest  number  of  cases  of  gout,  and  in 
most  tropical  countries  this  complaint  is  un- 
known. This  depends  partly  upon  the  differences 
in  the  nature  and  amount  of  the  alcoholic  drinks 
employed ;  partly  upon  the  effect  of  climate  as 
regards  the  functions  of  the  skin. 

4.  Thus  far  we  have  been  concerned  with  the 
pathology  and  aetiology  of  the  gouty  diathesis. 
Now  we  have  to  discuss  briefly  these  points  in 
relation  to  the  local  manifestations  of  the  disease, 
and  especially  to  the  occurrence  of  acute  attacht. 
Athougb  the  presence  of  excess  of  uric  acid  in  the 
system  is  an  essential  element  in  the  pathology 
of  gout,  such  excess  is  often  present,  and  yet 
none  of  its  more  characteristic  phenomena  are 
observed.  An  individual  in  this  condition  is, 
however,  at  any  time  liable  to  an  attack  of  dis- 
tinct gout,  from  the  action  of  certain  causes 
which  would  have  no  such  effect  upon  other  per- 
sons. If  from  any  cause  the  amount  of  lithic  acid 
in  the  blood  is  suddenly  or  rapidly  increased,  an 
acute  attack  of  articular  gout  may  be  expected, 
or  some  internal  manifestation  of  the  disease. 
This  is  believed  to  be  directly  due  to  the  action 
of  the  urate  upon  the  tissues  of  the  joint,  which 
is  bupported  by  the  fact  that  even  after  the  first 
attack  a  distinct  deposit  of  lithates  is  found 
in  them,  which  increases  with  each  subsequent 
attack.    Two  views  are  held  as  to  the  explana- 
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tion  of  its  mode  of  action.  According  to  one 
view  the  urate  merely  acts  as  a  local  irritant,  it 
being  supposed  that  different  morbific  agents  in 
the  system  affect  different  tissues,  and  that  this 
one  acts  specially  upon  the  structures  which  are 
found  in  joints,  setting  up  an  inflammatory  pro 
cess.  The  degree  of  inflammation  is,  however,  by 
no  means  in  proportion  to  the  amount  of  lithates 
which  are  deposited ;  indeed,  the  contrary  is 
usually  the  case,  for  as  a  case  of  gout  becomes 
more  and  more  chronic,  the  deposit  often  becomes 
very  abundant,  though  the  paroxysms  pro- 
gressively diminish  in  intensity;  while  it  is  often 
found  in  other  structures  besides  those  connected 
with  articulations,  without  causing  any  evident 
inflammation.  The  second  view  is  that  the  acute 
paroxysm  is  the  result  of  an  attempt  on  the 
part  of  the  articular  structures  to  eliminate  the 
morbid  material,  a  chemical  process  of  oxida- 
tion being  set  up  in  the  parts  where  urates  are 
most  able  or  liable  to  accumulate,  by  which  they 
are  converted  into  urea,  carbonates,  &c,  and  so 
got  rid  of.  This  process  gives  rise  to  congestion, 
followed  by  inflammation  and  its  attendant  phe- 
nomena. It  has  been  proved  that  the  inflam- 
matory process  does  destroy  the  urate  in  the 
blood  of  the  affected  parts,  and  probably  the  salt 
which  has  actually  been  thrown  out  is  also  partly 
destroyed.  No  uric  acid  can  be  detected  in  the 
fluid  of  a  blister  placed  directly  over  an  articula- 
tion which  is  the  seat  of  acute  gout.  According 
to  this  theory  the  gouty  paroxysm  is  to  some  de- 
gree salutary,  as  it  helps  to  get  rid  of  the  excess 
of  uric  acid  in  the  system. 

It  is  a  well-known  fact  that  gout  tends  spe- 
cially to  attack  the  smaller  joints,  and  above  all 
the  metatarso-phalangeal  joint  of  the  great  toe, 
which  is  the  one  usually  first  affected.  This  is 
explained  in  the  following  way :  in  gout  it  is 
believed  that  those  tissues  are  chiefly  attacked 
which  are  either  non-vascular,  or  which  are  sup- 
plied with  but  few  vessels,  and  through  which 
the  fluids  pass  with  difficulty,  especially  cartila- 
ginous, fibrous,  and  ligamentous  tissues.  Such 
tissues  are  found  in  large  proportion  in  the 
smaller  joints.  These  are  also  distant  from  the 
centre  of  circulation,  and  the  blood  passes 
through  them  in  a  comparatively  feeble  and 
languid  stream.  They  are,  moreover,  much  ex- 
posed to  the  influence  of  cold  and  wet.  And, 
lastly,  with  reference  to  the  metatarso-phalan- 
geal joint  of  the  great  toe  more  particularly, 
this  joint  is  peculiarly  liable  to  injury  from 
pressure,  supporting  the  weight  of  the  body, 
sudden  shocks,  &c.  Another  point  observed  in 
the  history  of  gout  is,  that  during  an  acute 
paroxysm  several  joints  are  often  attacked  in 
succession,  while  the  inflammation  subsides  in 
those  first  affected,  often  with  striking  sudden- 
ness. This  is  accounted  for  by  the  deposit  of 
urates  in  different  joints  successively,  and  when 
inflammation  is  thus  excited  in  them,  it  tends 
to  subside  in  those  previously  affected.  Not  un- 
commonly corresponding  joints  on  opposite  sides 
of  the  body  are  implicated  alternately,  probably 
through  their  nervous  connection  in  the  spiual 
cord.  As  gout  advances  in  its  progress,  the 
articulations  become  more  and  more  involved 
with  each  attack,  because  those  first  involved 
become,  as  it  were,  saturated  with  urates,  and 
n  n  2 
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therefore  now  tissues  of  the  same  class  are  in- 
Viuleil. 

An  acute  paroxysm  of  gout  may  come  on 
without  any  ovident  exciting  cause  whatever, 
especially  if  the  disease  is  strongly  hereditary, 
or  has  been  long  established.  Under  thoso  cir- 
cumstances outbreaks  of  the  complaint  seem  to 
become  habitual  at  certain  seasons,  or  they  ariso 
from  very  slight  causes,  which  need  to  be  loss  and 
less  obvious  as  the  case  progresses.  Often,  how- 
ever, some  distinct  oxciting  cause  can  be  made 
out,  affecting  the  digestive  organs,  the  vascular 
or  nervous  systems,  the  functions  of  the  skin  or 
kidneys,  or  disturbing  the  system  in  other  ways. 
The  most  important  are  eating  or  drinking  too 
much,  either  on  some  particular  occasion,  or 
habitually  for  a  longer  or  shortor  period,  until 
at  last  a  fit  of  gout  terminates  the  indulgence, 
it  being  borne  in  mind  that  even  apparent 
moderation  may  b>-  excessive  for  a  gouty  person; 
indigestible  articles  of  food ;  neglect  of  the  act 
of  defsecation,  or  constipation ;  undue  physical 
work  or  exertion ;  exposure  to  cold  or  wet, 
or  suppression  of  perspiration ;  excessive  men- 
tal work  or  worry ;  emotional  causes,  sudden, 
powerful,  or  depressing,  such  as  sudden  joy, 
a  fit  of  rage,  or  deep  grief ;  haemorrhage,  acute 
illness,  or  other  debilitating  causes;  or  in- 
jury. The  implication  of  a  particular  joint 
may  be  also  due  to  injury,  which  may  be 
very  slight,  such  as  the  pressure  of  a  boot,  or 
the  toe  being  trodden  upon.  Injury  to  the  knee 
has  caused  that  articulation  to  be  first  affected. 
As  predisposing  causes  of  acute  gouty  attacks, 
climate  and  season  are  highly  important.  Their 
characteristics  have  already  been  indicated,  and 
undoubtedly  gouty  paroxysms  may  often  be 
averted  by  residence  in  a  warm  climate,  either 
permanently  or  during  the  colder  seasons  of  the 
year.  Early  attacks  seem  to  be  most  frequent 
in  the  spring ;  then  they  occur  also  in  the 
autumn ;  and  subsequently  they  become  more 
frequent  and  irregular  in  their  onset.  One 
seizure  predisposes  to  another,  and  it  is  a  special 
feature  of  gout  that  it  tends  to  recur,  this  ten- 
dency increasing  with  each  succeeding  paroxysm, 
until  finally,  in  many  cases,  the  patient  cannot  be 
said  to  be  ever  free  from  tha  complaint.  The 
occupation  of  an  individual  may  predispose  to 
the  occurrence  of  gout  in  particular  joints  ;  thus 
butlers  have  it  in  the  feet,  coachmen  and  washer- 
women in  the  hands. 

It  is  found  in  process  of  time  that  gouty  con- 
cretions form  in  other  parts  besides  in  the  joints. 
This  is  easily  explained  by  the  fact  that  urates 
tend  to  deposit  in  certain  other  structures  which 
are  but  slightly  vascular,  besides  those  forming 
part  of  the  articulations.  Vascular  tissues  seem 
to  destroy  urates  in  their  passage  through  them, 
and  thus  they  are  prevented  from  doing  any 
harm  to  these  tissues.  The  presence  of  urates 
in  the  blood  will  account,  not  only  for  the  chronic 
gouty  state,  but  also  for  acute  attacks  affecting 
internal  organs,  or  so-called  irregular  gout.  It 
has  been  maintained  that  the  development  of  gout 
in  other  structures  besides  the  joints  is  influenced 
by  the  diathesis  and  habits  of  the  individual, 
but  it  is  doubtful  how  far  this  is  borne  out  by 
actual  experience. 

Anatomical  Charactbrs.—  In  its  most  typical 


manifestations  gout  is  characterised  anatomi- 
cally by  the  occurrence  of  a  peculiar  form  of 
inflammation  affecting  certain  joints,  this  being 
invariably  attended  with  the  deposit  of  urate 
in  connection  with  their  structures.  Taking  an 
individual  articulation,  this  is  at  first  the  seat  of 
an  acute  inflammatory  process,  indicated  by  the 
usual  signs-of  increased  vascularity  and  redness, 
tumefaction,  and  serous  effusion  into  the  interior 
of  the  joint,  as  well  as  into  the  surrounding 
tissues.  The  results  of  post-mortem  examina- 
tion show  that  even  in  the  very  earliest  period 
a  deposit  of  urate  takes  place  ;  and  as  the  attacks 
become  repeated  agai n  and  again,  the  signs  of  in- 
flammation become  less  and  less  prominent,  while 
the  deposit  increases,  until  at  last  it  may  form 
considerable  masses,  and  infiltrate  extensively  all 
the  structures  entering  into  the  formation  of  the 
articulation.  The  joint  then  becomes  perma- 
nently enlarged  and  distorted,  while  the  liga- 
ments are  thickened  and  more  or  less  stiff  or 
quite  rigid,  and  ultimately  complete  anchylosis 
may  be  produced.  The  deposit  seems  to  com- 
mence in  the  substance  of  the  cartilage  covering 
the  ends  of  the  bones,  starting  near  its  superficial 
or  free  surface,  and  gradually  extending  more 
deeply,  though  for  a  time  a  thin  layer  of  carti- 
lage lies  between  it  and  the  cavity  of  the  joint. 
This  deposit  at  first  forms  a  whitish  opacity,  but 
as  it  becomes  more  abundant  it  encrusts  the  car- 
tilages, and  also  the  inner  surface  of  the  liga- 
ments, and  the  surfaces  of  fibro-cartOages  where 
these  exist.  More  or  less  extensive  spots  or 
patches  become  in  time  distinctly  visible,  and 
even  the  entire  surfaces  of  the  bones  forming  a 
joint  may  be  covered  with  a  chalky-looking  sub- 
stance. The  synovial  membrane  may  also  pre- 
sent white  points,  but  the  synovial  fringes  at 
their  margins  seem  to  escape,  on  account  of  their 
vascularity.  In  the  larger  articulations  the 
synovial  fluid  may  be  thickened,  and  may  even 
contain  separate  crystals  or  tufts  of  the  urate. 
Subsequently  the  ligaments  and  adjoining  struc- 
tures are  infiltrated,  and  it  is  to  this  cause  that 
the  stiffness  or  rigidity  of  gouty  joints  is  mainly 
due.  Distinct  masses  of  deposit  may,  however, 
form,  and  these  also  interfere  with  movement. 
They  are  known  as  tophi  or  chalk-stones.  In 
course  of  time  the  tissues  covering  a  gouty  joint 
may  be  destroyed,  including  the  skin,  the  chalky- 
looking  substance  being  thus  exposed,  and  un- 
healthy suppuration  and  ulceration  set  up. 

The  opaque  white  substance  characteristic  of 
gouty  inflammation  is  found  on  microscopic  exa- 
mination to  consist  of  fine  crystals,  in  the  form 
of  needles  or  prisms.  They  are  chiefly  arranged 
in  minute  clusters,  radiating  from  a  centre ; 
and  in  the  cartilages  they  form  a  more  or  less 
compact  network.  Chemical  examination  shows 
that  they  are  composed  of  urate  of  soda. 

With  reference  to  the  joints  which  are  affected 
in  gout,  as  has  been  already  indicated,  the  meta- 
tarso-phalangeal  articulation  of  the  great  toe  is 
the  one  primarily  attacked  in  a  large  majority  of 
cases.  In  rare  instances,  where  an  opportunity 
has  been  afforded  of  making  a  post-mortem  ex- 
amination after  only  one  or  two  gouty  fits  have 
occurred,  this  joint,  on  one  or  both  sides,  has 
alone  presented  any  change,  even  after  many 
years  have  elapsed  since  the  occurrence  of  the 


attacks.  As  usually  seen,  however,  the  disease 
has  progressively  involved  many  joints.  In  the 
feet  it  may  implicate  all  the  articulations,  but  it 
is  a  curious  fact  that  the  tarso-metatarsal  and 
the  phalangeal  joints  of  the  great  toe  generally 
escape,  or  are  but  little  affected.  Similarly  all 
the  joints  of  the  hands  and  fingers  are  often  in- 
volved. The  gouty  change  not  uncommonly 
extends  to  the  larger  joints,  more  especially 
those  of  the  legs,  but  the  shoulder  and  hip- 
joints  are  but  little  liable  to  be  attacked.  In 
exceptional  cases  other  articulations  are  found 
involved,  such  as  the  temporo-maxillary,  those 
of  the  spinal  column,,  of  the  pelvis,  or  even  of 
the  larynx. 

Coming  now  to  other  structures,  deposits  of 
urate  may  occur  in  various  parts  of  the  body,  in 
connection  with  bursae,  tendons  and  aponeuroses, 
sheaths  of  muscles,  the  sclerotic  coat  of  the  eye, 
the  cartilages  of  the  external  ear,  eyelids,  nose, 
or  larynx,  or  under  the  skin.  More  or  less 
effusion  may  be  present  in  bursse  at  the  same 
time.  In  a  case  which  came  under  the  writer's 
notice,  and  in  which  there  was  not  the  slightest 
hereditary  taint,  in  addition  to  numerous  tophi 
in  the  auricles,  there  was  a  mass  in  the  bursa 
over  the  right  olecranon  as  large  as  an  egg,  a 
smaller  one  over  the  left  elbow,  several  distinct 
deposits  over  both  patellae,  and  others  in  con- 
nection with  the  tendons  of  the  hands,  especially 
the  right. 

As  regards  bone,  the  periosteum  is  often 
affected,  and  some  writers  have  described  a  de- 
posit of  urate  in  bone  itself;  but  Garrod  has 
not  found  evidence  of  its  having  originated  in 
this  tissue.  He  considers  that  the  periosteal 
formations  sometimes  acquire  sufficient  size  to 
press  on  the  osseous  tissue,  and  to  cause  its  ab- 
sorption. 

The  condition  of  the  kidneys  induced  by  the 
gouty  diathesis  is  of  great  importance,  and  these 
organs  probably  begin  to  be  diseased  at  a  very 
early  period  in  the  history  of  a  case  of  gout,  for 
they  may  be  found  distinctly  affected  when  there 
have  been  little  or  no  external  manifestations  of 
the  complaint.  In  the  first  instance  a  deposit  of 
urate  of  soda  takes  place,  probably  within  the 
renal  tubuli,  which  afterwards  involves  their 
walls,  and  penetrates  to  the  intertubular  tissue. 
This  is  seen  in  the  form  of  white  streaks  in  the 
course  of  the  tubuli,  and  of  white  points  at  the 
extremities  of  the  papillae.  The  deposit  goes 
on  increasing,  and  a  chronic  inflammatory  pro- 
cess is  set  up,  ending  ultimately  in  the  production 
of  the  '  granular  contracted  kidney'  (see  Bright' s 
Disease).  Other  morbid  states  in  connection 
with  the  urinary  organs  observed  in  some  cases 
of  gout  are  the  presence  of  calculi,  consisting  of 
uric  acid,  urates,  or  oxalates ;  chronic  cystitis  ; 
or  urethritis. 

In  the  course  of  gout  morbid  changes  of  other 
kinds  often  arise,  affecting  different  structures 
and  organs,  and  either  occurring  as  acute  events, 
which  may  even  prove  fatal,  or  beingof  a  chronic 
nature.  These  need  be  only  mentioned  here,  and 
they  mainly  include  congestion,  catarrh,  or  severe 
inflammation  of  somepart  of  the  alimentary  canal ; 
catarrh  of  the  air-passages,  chronic  bronchitis, 
and  emphysema  of  the  lungs  ;  fatty  disease  of  the 
Uver;  meningitis,  neuritis,  cerebral  haemorrhage; 
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cardiac  changes,  including  chronic  valvulitis  and 
degeneration  of  the  valves,  and  hypertrophy, 
followed  by  degeneration,  of  the  cardiac  walls'; 
atheromatous  changes  in  the  vessels,  hypertrophy 
of  the  muscular  coat  of  the  small  arteries,  or 
arterio-capillary  fibrosis ;  and  various  diseases  of 
the  skin,  such  as  erythema,  urticaria,  eczema, 
psoriasis,  &c.  How  far  some  of  these  conditions 
can  be  attributed  to  the  gouty  diathesis,  or  are 
merely  the  result  of  the  same  causes  which  have 
induced  this  diathesis,  may  be  fairly  disputed. 
It  is  worthy  of  remark  that  acute  inflammation 
in  connection  with  the  heart  is  not  met  with  in 
cases  of  gout,  and  this  has  been  attributed  to 
the  great  vascularity  of  the  endocardium  and 
other  cardiac  tissues,  for  which  consequently  the 
urate  has  no  affinity,  or  it  is  destroyed  in  its 
passage  through  them. 

The  condition  of  the  blood  in  gout  may  be 
here  noticed.  In  early  cases  the  chief  deviation 
from  the  healthy  state  presented  by  this  fluid 
is  that  during  the  acute  paroxysms  the  serum 
contains  a  distinct  excess  of  uric  acid,  in  the 
form  of  urate  of  soda  ;  and  this  can  be  obtained 
in  appreciable  quantity,  even  in  a  crystalline 
form.  In  the  intervals  the  blood  is  quite  nor- 
mal. When  the  gouty  condition  becomes  chronic, 
the  excess  of  uric  acid  is  constant,  and  oxalic 
acid  can  also  be  frequently  detected.  In  course 
of  time  the  serum  becomes  lowered  in  its  specific 
gravity,  its  albumen  is  deficient,  and  its  re- 
action is  less  alkaline,  in  extreme  cases  be- 
coming almost  neutral,  owing  to  the  presence  of 
excess  of  acids.  When  the  kidneys  are  impli- 
cated, urea  also  tends  to  accumulate  in  the  blood, 
and  may  be  obtained  in  variable  quantity.  The 
red  corpuscles  often  diminish  in  number;  and 
the  blood  deteriorates  in  quality  as  a  whole  in 
many  cases  of  chronic  gout. 

Symptoms. — The  clinical  history  of  gout  is  a 
very  varied  one,  and  the  symptoms  observed  in 
different  cases  which  are  regarded  as  of  a  gouty 
nature  are  exceedingly  numerous  and  diverse. 
Whether  the  phenomena  attributed  to  this 
disease  are  always  fairly  explicable  by  the  pre- 
sence of  excess  of  uric  acid  in  the  system  is,  to 
say  the  least,  a  matter  of  considerable  doubt.  It 
must  ever  be  borne  in  mind  that  the  habits  which 
generate  gout  often  give  rise  to  symptoms,  and 
even  to  definite  morbid  changes,  which  cannot 
justly  be  looked  upon  as  part  of  this  com- 
plaint. Again,  the  custom  which  some  practi- 
tioners adopt,  of  looking  upon  every  acute  illness, 
particularly  inflammation  of  organs,  occurring  in 
gouty  subjects,  as  being  due  to  the  lithaemic 
condition,  and  of  a  special  nature,  and  applying 
the  term  'gouty'  to  every  such  complaint,  is 
certainly  going  too  far,  though  it  may  be 
acknowledged  that  gout  does  often  modify  their 
clinical  history.  It  is  not  easy  within  a  limited 
space  to  give  even  a  sketch  of  the  various 
clinical  phases  of  gout,  but  before  considering 
the  symptoms  in  detail,  it  may  be  well  to  in- 
dicate their  general  Dature.  1.  In  its  typical 
form  gout  is  in  its  early  stages  attended  with 
acute  symptoms  referable  to  certain  joints,  and 
these  tend  to  recur  at  intervals,  constituting 
'  fits  of  gout,'  the  intervening  periods  becoming 
shorter  and  shorter  as  the  case  progresses — Acute 
Articular  or  Regular  Gout.    2.  These  attacks 
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culminate  in  obvious  chronic  changes  in  the 
affected  joints,  with  corresponding  symptoms — 
Chronic  Articular  Gout — but  even  then  acute 
paroxysms  aro  liable  to  arise  from  time  to  time. 
3.  In  connection  with  the  acute  attacks,  and 
sometimes  preceding  them,  general  or  constitu- 
tional symptoms  are  usually  observed ;  and 
symptoms  bolonging  to  this  class  become  per- 
manent in  most  cases  of  chronic  gout.  4.  When 
gout  affects  other  organs  and  structures  besides 
the  joints,  corresponding  symptoms  aro  devoloped, 
according  to  the  part  implicated.  In  general 
terms  these  may  be  grouped  as  cases  of  so-called 
Non-articular,  Irregular,  Misplaced,  or  Anomalous 
Gout ;  and  when  such  symptoms  are  acute  in 
their  charactor,  affecting  some  internal  organ, 
and  coming  on  during  the  course  of  an  attack 
of  acute  articular  gout,  the  joint-symptoms  at 
the  same  timo  subsiding,  this  constitutes  what 
is  termed  Retrocedent  gout.  It  is  supposed  to  be 
due  to  exposure  to  cold  or  other  causes  checking 
the  articular  inflammation,  the  elimination  of  uric 
acid  being  thus  interrupted,  so  that  it  accumu- 
lates in  the  system.  The  symptoms  thus  grouped 
together  may,  however,  be  conveniently  sub- 
divided as  follows : — (a)  Those  indicating  more 
or  less  functional  disorder  of  certain  organs, 
varying  much  in  intensity,  and  either  being  con- 
stantly present,  or  only  coming  on  at  intervals. 
(b)  Those  due  to  acute  inflammatory  affections 
of  organs,  (c)  Those  resulting  from  the  chronic 
changes  in  tissues  and  organs  induced  by  gout, 
and  from  the  deposit  of  urates  in  different  parts. 
Having  given  this  outline,  we  may  now  discuss 
the  symptoms  of  gout  in  some  detail,  but  it  will 
be  convenient  in  doing  so  to  adopt  a  somewhat 
different  arrangement  from  that  just  sketched. 

1.  Premonitory  Symptoms. — There  are  cer- 
tain symptoms,  of  a  somewhat  indefinite  char- 
acter, and  not  of  any  marked  intensity,  which 
are  often  met  with  in  gouty  subjects,  or  even  in 
persons  who  have  never  actually  suffered  from 
declared  gout,  but  which  distinctly  depend  upon 
the  lithsemic  condition.  These  may  be  regarded  as 
premonitory  symptoms,  for  they  frequently  give 
warning  that  the  gouty  condition  is  in  process  of 
development,  and  if  duly  recognized,  enable  the 
patient  so  to  regulate  his  mode  of  living  as  to 
ward  off  the  disease.  Indeed,  it  will  be  found 
on  careful  inquiry  that  gouty  phenomena,  which 
may  be  very  marked,  are  commonly  noticed  from 
time  to  time  before  the  first  actual  fit  of  gout 
occurs,  and  there  may  even  be  suspicious  twinges 
or  uncomfortable  sensations  about  the  toes  or 
fingers  now  and  then.  In  a  large  number  of 
cases,  however,  no  definite  premonitory  symptoms 
immediately  precede  the  first  gouty  paroxysm  ; 
but  in  connection  with  subsequent  paroxysms, 
prodromata  are  usually  marked,  so  that  confirmed 
gouty  patients  can  predict  when  an  attack  is 
imminent.  As  to  the  nature  of  these  symptoms, 
they  vary  in  different  persons,  and  this  is  sup- 
posed to  depend  upon  individual  predisposition. 
The  most  obvious  are  digestive  and  hepatic 
disorders,  attended  with  marked  flatulence  and 
oructations,  heartburn,  acidity,  and  constipation 
or  diarrhoea,  with  unhealthy  stools,  the  tongue 
being  often  large,  flabby,  and  much  furred ; 
palpitation  or  uncomfortable  sensations  about 
the  heart ;  catarrh  of  the  throat  and  respiratory 


passages,  violent  fits  of  sneezing,  or  asthmatic 
attacks  ;  derangements  of  the  nervous  system, 
indicated  by  a  liability  to  headaches,  giddi- 
ness, noises  in  the  ears,  disorders  of  vision, 
marked  irritability  of  temper  and  fretfulncss  or 
lowness  of  spirits,  languor,  impairment  of  mental 
vigour  and  intellectual  hebetude,  heaviness  or 
drowsiness,  sleep,  however,  being  restless,  dis- 
turbed, attended  with  unpleasant  dreams,  and 
often  with  grinding  of  the  teeth,  numbness  or 
tingling  in  the  limbs,  especially  in  the  fingere  or 
toes,  neuralgia  in  various  parts,  twitchings, 
startings  in  the  limbs,  or  muscular  cramps, 
especially  in  the  calves  of  the  legs  ;  profuse 
perspirations  ;  certain  skin-affections  ;  and 
changes  in  the  urine.  This  excretion  usually 
tends  to  become  high-coloured,  deficient,  and  to 
deposit  lithates  abundantly,  or  even  lithic  acid 
crystals,  though  at  the  same  time  the  quantity 
of  this  acid  eliminated  within  the  twenty  four 
hours  is  below  the  normal.  In  advanced  cases 
of  gout,  however,  the  urine  presents  very  differ- 
ent characters  from  those  just  stated,  as  will  be 
hereafter  pointed  out,  and  when  habitually  de- 
positing urates,  it  may  become  pale,  watery,  and 
clear  immediately  before  an  acute  attack  super- 
venes. Some  patients  are  warned  of  the  approach 
of  a  gouty  fit  by  feeling  unusually  well,  both 
physically  and  mentally. 

2.  Acute  Articular  Gout. — It  is  only  with 
the  occurrence  of  the  first  acute  attack  of  gout 
that  the  disease  is  usually  regarded  as  estab- 
lished. The  paroxysm  as  a  rule  comes  on  during 
the  night,  while  the  patient  is  asleep  in  bed,  and 
it  is  said  to  commence  usually  between  2  and 
5  a.m.  The  patient  is  disturbed  out  of  his  sleep  by 
uneasiness  or  pain,  generally  referred  to  the  ball  of 
the  great  toe  on  one  side,  and  the  corresponding 
joint  is  found  to  be  inflamed,  the  inflammation 
increasing  in  intensity,  until  it  usually  becomes 
extremely  severe.  In  some  instances  the  cor- 
responding joints  on  both  sides  are  attacked 
simultaneously,  in  rapid  succession,  or  alter- 
nately. Although,  however,  in  the  majority  of 
cases  gout  first  attacks  the  metatarso-phalangeal 
articulation  of  the  great  toe,  it  must  not  be  for- 
gotten that  it  may  start  in  any  of  the  smaller 
joints  of  the  foot  or  hand,  or  even  in  the 
middle-sized  joints,  especially  the  knee  or  ankle. 
Indeed,  exceptional  cases  have  come  under  the 
writer's  notice,  which  there  was  every  reason  to 
believe  were  of  a  gouty  nature,  and  in  which  the 
disease  implicated  several  joints  at  a  very  early 
period  of  its  course,  the  feet,  however,  being 
free.  In  such  instances  it  may  be  that  there  is 
a  true  combination  of  rheumatism  and  gout. 

Proceeding  now  to  notice  the  clinical  charac- 
ters of  the  joint-affection,  severity  of  the  pain  is 
certainly  a  striking  feature  in  the  majority  of 
cases  of  acute  gout,  especially  in  early  attacks. 
When  the  foot  is  affected,  any  attempt  to  stand 
causes  much  pain  from  the  first,  and  the  suffer- 
ing speedily  increases,  until  it  becomes  very  in- 
tense, in  some  instances  almost  unbearable.  In. 
character  it  varies,  and  is  described  in  different 
cases  as  burning,  throbbing,  aching,  tearing, 
plunging,  boring,  piercing,  &c.  The  pain  pre- 
vents sleep  during  the  night,  but  towards  morn- 
ing it  tends  to  diminish,  and  during  the  d:iy 
there  is  usually  comparative  ease,  an  exacerba- 
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tion  again  taking  place  as  evening  approaches, 
which  goes  on  increasing  towards  night.  Ten- 
derness is  very  marked,  and  is  often  so  exquisite 
that  the  patient  dreads  to  be  touched,  and  can- 
not bear  the  least  movement  or  jarring  of  the 
affected  part,  or  sometimes  even  the  weight  of 
the  bedclothes,  or  the  slightest  shaking  of  the 
room.  The  objective  signs  of  inflammation  in  con- 
nection with  a  gouty  joint  also  soon  become  very 
prominent  as  a  rule.  These  are  marked  redness, 
which  may  be  very  deep  and  sometimes  tends  to 
lividity,  while  the  veins  are  often  enlarged  and 
turgid ;  considerable  local  heat,  as  evidenced  to 
the  touch  and  by  the  thermometer ;  and  much 
swelling,  the  skin  covering  the  part  assuming  a 
tense  and  shining  appearance,  or  even  a  con- 
siderable extent  of  the  limb  beiDg  cedematous. 
When  several  joints  in  the  foot  or  hand  are 
affected,  diffused  redness  and  swelling  are  no- 
ticed. The  tumefaction  is  not  only  due  to  effu- 
sion into  the  interior  of  the  articulation,  but 
also  into  the  surrounding  tissues,  oedema  being 
a  marked  feature  in  connection  with  gouty 
inflammation.  This  can  be  better  appreciated 
when  the  acute  symptoms  subside,  so  that  pres- 
sure can  be  borne,  which  shows  the  pitting 
characteristic  of  oedema,  and  this  may  hold  on 
for  some  time  after  the  other  signs  have  dis- 
appeared. However  intense  the  objective  signs  of 
inflammation  may  be,  acute  gout  never  ends  in 
suppuration.  As  they  subside,  marked  desqua- 
mation of  the  skin  usually  takes  place,  which  is 
partly  due  to  the  intensity  of  the  inflammation, 
partly  to  the  oedema,  the  vitality  of  the  epi- 
thelium being  thus  destroyed.  As  the  swelling 
increases,  the  subjective  sensations  generally 
diminish  in  severity;  but  during  the  progress 
towards  recovery,  intense  itching  is  apt  to  super- 
vene. 

An  acute  attack  of  gout  is  almost  always 
attended  with  more  or  less  general  symptoms; 
but  it  is  an  important  fact  that  their  severity 
depends  upon  the  extent  and  intensity  of  the 
local  manifestations  of  the  disease,  and  upon  the 
accompanying  symptoms.  Chills  or  even  actual 
rigors  may  be  felt  at  the  outset,  followed  by 
febrile  phenomena,  sometimes  slight,  in  other 
cases  considerable,  the  pyrexia  being  as  a  rule 
strictly  secondary  or  symptomatic.  The  skin 
feels  hot,  and  usually  perspires,  but  not  pro- 
fusely ;  the  temperature  is  moderately  raised, 
presenting  no  definite  variations,  though  marked 
remissions  are  generally  observed  towards  morn- 
ing ;  the  pulse  is  increased  in  frequency;  and  the 
digestive  organs  are  much  disordered,  as  evi- 
denced by  anorexia,  thirst,  furred  tongue,  and 
constipation.  The  urine  is  generally  deficient 
in  quantity,  and  may  be  very  scanty,  high- 
coloured,  and  concentrated ;  its  acidity  is  in- 
creased ;  and  on  standing  an  abundant  deposit 
of  amorphous  lithates  often  forms,  varying  in 
colour  according  to  circumstances,  being  pale- 
buff,  yellowish-red,  dark  or  brick-red,  or  intense 
pink  if  the  fever  is  high.  The  relative  quantity 
of  uric  acid  in  a  particular  specimen  of  urine  is 
often  increased,  but  the  absolute  amount  dis- 
charged within  the  twenty-four  hours  is  much 
diminished.  The  patient  is  usually  exceedingly 
restless,  and  cannot  lie  with  comfort  in  any 
position  ;  Bleep  is  much  disturbed  or  altogether 


prevented  ;  and  cramps  of  the  calves  of  the  legs 
or  of  other  muscles  may  still  further  increase  his 
sufferings.  All  these  symptoms  tend  to  increase 
the  constitutional  disorder.  The  temper  is 
generally  very  irritable,  or  may  even  be  violent. 

The  duration  of  the  first  fit  of  gout  vanes 
according  to  circumstances,  such  as  the  severity 
of  the  attack,  the  diet  and  regimen  adopted,  and 
probably  the  kind  of  treatment  which  is  em- 
ployed. It  usually  ranges  from  four  or  five  days 
to  a  week  or  ten  days,  but  may  last  two  or  three 
weeks  or  more,  there  being  then  commonly 
intermissions  or  remissions,  and  several  joints 
being  involved  in  succession.  The  termination 
of  the  gouty  paroxysm  may  be  attended  with 
critical  phenomena,  such  as  free  perspiration, 
diarrhoea,  or  a  very  abundant  discharge  of  urates. 
After  the  attack  the  patient  may  not  recover  his 
former  state  of  health  for  some  time  ;  but  not 
uncommonly  he  feels  better  than  before,  and  as 
if  the  system  had  got  rid  of  some  deleterious 
element.  As  a  rule  the  affected  joints  are  appa- 
rently quite  restored  after  early  attacks  of  gout ; 
but  it  must  be  remembered  that  even  after  a 
single  fit  they  are  the  seat  of  permanent  morbid 
changes,  and  these  may  be  distinctly  evidenced 
by  more  or  less  deformity  or  stiffness.  (Edema 
may  also  remain  for  a  considerable  time,  especi- 
ally if  the  inflammatory  condition  has  been  pro- 
longed. 

One  of  the  characteristic  features  of  gout  is 
the  tendency  which  it  exhibits  to  recurrence  in 
its  acute  form.  This  may  not  happen  if  the 
patient  is  sufficiently  careful,  but  such  an  event 
is  of  rare  occurrence.  The  rule  is  for  the  attacks 
to  be  repeated,  and  to  recur  with  ever- increasing 
frequency.  In  not  a  few  instances  the  second  fit 
does  not  occur  until  an  interval  of  two  or  three 
years  or  more  has  elapsed,  but  in  most  this  is 
not  prolonged  beyond  a  year.  The  same  in- 
terval may  be  noticed  between  the  next  few 
paroxysms,  but  as  the  disease  progresses  they 
return  twice  a  year,  then  more  frequently,  and  at 
last  become  more  or  less  constant.  At  the  same 
time  the  mischief  extends  as  regards  the  joints.  It 
may  be  limited  to  the  great  toe  for  some  time,  but 
in  successive  fits  spreads  to  the  other  articula- 
tions of  the  foot,  to  the  hands,  the  ankles  and 
knees,  the  wrists  and  elbows,  and  occasionally  even 
to  the  hips  and  shoulders.  In  short,  gout  tends 
in  time  to  involve  nearly  all  the  joints  indiscrimi- 
nately, and  several  may  be  implicated  during  a 
fit.  Moreover,  those  articulations  which  are  re- 
peatedly attacked  become  more  and  more  dis- 
abled and  deformed,  until  a  condition  of  chronic 
gout  is  set  up.  The  symptoms  in  connection  with 
a  particular  joint  tend  to  diminish  in  intensity 
the  more  often  it  is  affected.  As  additional 
articulations  become  involved,  however — and 
many  may  be  implicated  at  the  same  time — the 
general  symptoms  often  increase  in  severity,  and 
the  patient  does  not  recover  in  the  intervals.  The 
duration  of  the  attacks  becomes  longer  as  their 
frequency  increases.  The  rapidity  of  the  pro- 
gress of  gout  is  very  different  in  different  cases  ; 
and  the  time  taken  to  produce  permanent  mis- 
chief in  the  joints  varies  considerably. 

It  must  be  borne  in  mind  that  variations  in 
the  intensity  and  exact  characters  of  the  symp- 
toms of  acute  gout  are  observed  in  some  cases. 
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In  feeble  persons  the  subjective  and  objective) 
symptoms  may  bo  comparatively  slight,  tbe  in- 
flammation assuming  an  asthenic  character,  but 
then  the  ultimate  effects  upon  the  joints  are 
often  much  worse.  Again,  the  pain  in  connection 
with  a  particular  joint  depends  considerably  on 
its  structuro,  being  usually  much  more  marked  if 
its  ligaments,  or  the  parts  around,  are  rigid  and 
unyielding.  Previous  injury  or  disease  affecting 
a  joint  may  likewise  modify  the  symptoms. 
Some  individuals  suffer  much  more  than  others, 
being  more  susceptible  of  painful  impressions. 

3.  Chronic  Articular  Gout.— In  course  of 
time  more  and  more  of  the  joints  become  per- 
manently and  obviously  changed,  ;md  prevented 
from  fulfilling  their  functions  properly,  so  that 
a  condition  of  chronic  articular  gout  is  esta- 
blished, exacerbations  still  occurring,  however — 
indeed  with  much  greater  frequency — but  being 
much  less  acute  in  their  intensity  than  in  the 
early  stages  of  the  disease,  and  longer  in  dura- 
tion. It  need  hardly  be  remarked  that  there 
is  no  distinct  line  of  demarcation  between 
acute  and  chronic  gout.  The  hands  are  par- 
ticularly liable  to  be  much  altered  by  the 
effects  of  gouty  inflammation.  The  permanent 
changes  are  indicated  by  the  articulations 
becoming  enlarged,  deformed,  and  irregular  in 
shape,  often  presenting  nodulations  or  bulg- 
ings,  -which  may  attain  a  large  size,  owing  to  the 
abundance  of  the  deposited  urates.  They  are 
also  stiff  and  crippled  in  their  movements,  at 
last  becoming  quite  immovable  and  rigid,  or  even 
completely  anchylosed  ;  and  being  either  perma- 
nently flexed,  extended,  or  sometimes  even  bent 
backwards.  The  interference  ■with  movement 
and  the  deformity  do  not  bear  any  necessary 
proportion  to  each  other,  the  one  or  the  other 
predominating  according  to  the  mode  in  which 
the  deposit  of  urate  of  soda  has  taken  place. 
The  more  this  infiltrates  the  ligaments  and  sur- 
rounding tendons,  the  greater  becomes  the  im- 
pediment to  movement.  Gouty  concretions  in 
connection  with  joints  feel  hard,  and  by  their 
mere  mechanical  and  irritative  effects  they  are 
liable  to  cause  damage  to  the  adjoining  struc- 
tures. They  may  be  seen  stretching  or  shining 
through  the  skin,  and  causing  it  to  assume  a 
bloodless  appearance,  or,  on  the  other  hand, 
rendering  it  congested  and  bluish,  the  veins 
also  being  enlarged.  Ultimately  a  gouty  ab- 
scess may  form  around  the  concretions,  which 
opens  externally ;  or  the  skin  may  merely  give 
way  from  the  continued  pressure.  Thus  the 
chalk-stones  are  exposed,  and  come  away  either 
in  a  liquid  form  or  as  solid  particles  or  masses, 
or  occasionally  there  is  a  free  discharge  of  pus 
as  well.  Ulcers  are  left,  of  an  unhealthy  and 
atonic  character,  and  usually  presenting  no  dis- 
position to  heal.  There  may  be  a  number  of 
these  ulcers  in  the  same  individual,  on  the 
hands  and  feet.  When  bursse  are  involved, 
much  deformity  is  produced.  They  are  easily 
felt,  usually  presenting  a  combination  of  hard- 
ness and  fluctuation,  due  to  the  presence  of 
concretions  and  of  fluid  in  the  bursal  cavity. 
These  signs  are  chiefly  noticed  in  the  bursa 
ever  the  olecranon.  Abscesses  may  also  form 
in  connection  with  these  deposits,  and  the  latter 


may  thus  bo  completely  got  rid  of,  the  nbsces.s 
subsequently  healing  rapidly. 

In  cases  of  chronic  articular  gout  the  general 
system  necessarily  tends  to  become  affected.  The 
patients  are  generally  more  or  less  feeble  and 
wanting  in  tone;  they  may  be  thin  and  pale  or 
sallow-looking;  or  plethoric,  but  with  flabby 
tissues,  and  presenting  figns  of  languid  circula- 
tion, with  enlarged  capillaries  about  the  face. 
They  often  suffer  from  disorders  of  digestion  ai.d 
other  symptoms  already  described;  but  not  un- 
commonly, as  gout  assumes  a  more  chronic  form, 
patients  feel  better,  becoming  habituated  to  the 
morbid  condition  of  the  blood.  It  is  remark- 
able that  those  suffering  from  numerous  gouly 
abscesses  often  exhibit  but  little  general  dis- 
turbance, probably  because  the  system  is  thus 
rid  of  the  morbid  materials.  The  urine  in  chronic 
gout  generally  becomes  abundant,  very  watery 
and  pale,  of  low  specific  gravity,  deficient  in  solid 
ingredients,  especially  in  uric  acid,  which  at 
times  may  be  almost  completely  -wanting,  or  it 
maybe  thrown  out  in  an  intermittent  manner. 
Deposits  of  urates  are  not  often  observed  in 
cases  of  advanced  chronic  gout,  except  perhaps 
before  the  occurrence  of  an  acute  exacerbation. 

4.  Irregular  Gout. — Tbe  clinical  pheno- 
mena which  are  recognised  as  irregular  manifes- 
tations of  gout  may  assume  either  an  acute  or 
chronic  form.  They  may  be  observed  in  persons 
who  are  distinctly  subject  to  articular  gout ;  or 
in  those  in  whom  the  disease  is  not  so  obviously 
revealed.  Moreover,  their  intensity  is  often  in 
an  inverse  ratio  to  that  of  the  joint-affection, 
and  the  two  classes  of  symptoms  may  exhibit  a 
remarkable  tendency  to  alternation,  when  the 
articular  symptoms  are  prominent  those  con- 
nected with  other  parts  being  slight  or  absent, 
and  vice  versd.  This  may  be  noticed  with  both 
acute  and  chronic  symptoms,  and  the  former  are 
particularly  liable  to  arise  when,  from  any  cause, 
during  the  progress  of  a  gouty  fit  the  joint- 
inflammation  is  suppressed  suddenly  or  rapidly 
— rctrocedent  gout.  At  other  times  the  internal 
symptoms  seem  to  be  due  to  a  want  of  develop- 
ment of  the  external  phenomena — suppressed  gout, 
and  when  the  latter  appear,  the  former  subside. 

It  must  suffice  to  indicate  here  the  general 
nature  of  the  symptoms  of  irregular  gout.  The 
acute  symptoms  are  mainly  associated  either 
with  the  alimentary  canal,  the  vascular  system, 
the  respiratory  organs,  or  the  nervous  system. 
In  connection  with  the  alimentary  canal,  acute 
dysphagia  may  occur,  attended  with  spasm  of  the 
pharynx  and  oesophagus.  The  most  important 
symptoms  belonging  to  this  group  are,  however, 
those  due  to  some  gastric  disturbance.  This  may 
be  of  the  nature  of  severe  cramp  or  gastralgia, 
characterised  by  a  sudden,  acute,  spasmodic  pain 
in  the  epigastrium,  relieved  by  pressure,  and 
accompanied  with  a  sense  of  great  weight  and 
oppression  ;  the  patient  presenting  an  aspect  of 
much  suffering,  distress,  and  anxiety ;  or  being 
even  more  or  less  collapsed  and  prostrated.  In 
other  cases  the  symptoms  are  those  of  acute 
gastritis,  bilious  vomiting  being  prominent. 
Intestinal  colic,  or  oven  muco-enteritis,  may  also 
occur  in  connection  with  gout.  The  vascular 
system  is  not  uncommonly  implicated.  The 
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heart  is  liable  to  be  disturbed  in  its  action 
during  the  attacks  of  gastralgia,  but  this  dis- 
turbance may  also  be  observed  independently. 
It  is  usually  of  nervous  origin,  and  may  be 
evidencod  in  various  ways.  Thus  there  may  be 
severe  palpitation,  the  action  of  the  heart  being 
very  rapid,  irregular,  or  even  intermittent,  this 
being  accompanied  with  most  unpleasant  sensa- 
tions over  the  cardiac  region,  precordial  anxiety, 
often  a  feeling  of  oppression  or  constriction,  dys- 
pnoea or  a  sense  of  suffocation,  and  much  distress, 
anxiety,  and  dread  of  death  ;  the  pulse  tends  to 
be  weak  and  small,  or  may  be  irregular  ;  some- 
times the  attacks  aro  attended  with  signs  of 
collapse.  In  other  instances  the  cardiac  disorder 
is  evidenced  by  very  feeble  or  slow  action,  with 
a  tendency  to  syncope.  Again,  there  may  be  all 
the  phenomena  of  a  severe  anginal  attack,  this 
probably  partly  depending  upon  the  circulation 
in  the  vessels  being  impeded.  It  must  be 
once  more  noted  here  that  there  is  no  true 
gouty  acute  inflammation  connected  with  the 
heart,  although  certain  chronic  changes  some- 
times observed  at  post-mortem  examinations  have 
been  attributed  to  such  a  condition.  Irregu- 
lar gout  affecting  the  respiratory  system  is 
mainly  indicated  by  asthmatic  attacks.  In 
some  cases  there  is  a  marked  liability  to  acute 
catarrh  of  the  air-passages.  Pulmonary  con- 
gestion is  also  supposed  to  be  a  manifestation 
of  retrocedent  gout  in  some  cases,  but  there  is 
no  such  special  disease  as  gouty  pneumonia. 
In  connection  with  the  nervous  system  gout  may 
give  rise  to  attacks  of  severe  headache  ;  delirium 
or  even  acute  mania  ;  epileptiform  fits  ;  cerebral 
or  spinal  meningitis ;  acute  neuralgia,  either 
external  or  internal,  and  especially  sciatica, 
probably  due  to  neuritis;  or  severe  muscular 
cramps.  Apoplexy  from  cerebral  haemorrhage 
has  been  often  attributed  to  suppressed  or  retro- 
cedent gout,  and  if  the  vessels  of  the  brain  are 
diseased,  it  is  possible  that  there  may  be  some 
connection  between  them.  Cerebral  congestion 
might  also  occur  in  gout,  and  give  rise  to  a 
temporary  apoplectic  attack.  Among  the  acute 
forms  of  irregular  gout  are,  for  example,  skin- 
affections,  eczema,  erythema,  or  urticaria  ;  affec- 
tions of  mucous  membranes,  such  as  the  conjunc- 
tivae and  lachrymal  passages ;  functional  renal 
disorder,  with  albuminuria,  or  irritability  of  the 
bladder ;  and  local  signs  of  inflammation,  associ- 
ated with  the  deposit  of  urates. 

Many  of  the  more  chronic  symptoms  asso- 
ciated with  gout  have  already  been  pointed  out, 
when  speaking  of  its  premonitory  symptoms,  and 
only  certain  phenomena  need  be  alluded  to  here. 
Chronic  skin-diseases  are  of  frequent  occurrence, 
namely,  psoriasis,  chronic  eczema,  prurigo, 
either  local  or  general,  and  acne.  These 
may  alternate  very  distinctly  with  articular 
gout,  and  they  are  often  intensified  by  causes 
which  increase  the  lithaemic  condition.  In 
some  gouty  subjects  daily  paroxysms  of  heat 
and  redness  of  the  nose,  attended  with  severe 
itching  and  irritation,  cause  considerable  annoy- 
ance or  distress.  Many  of  these  individuals  are 
also  liable  to  chronic  catarrh,  affectiug  the 
throat  and  the  air-passages ;  and  in  time  they 
often  become  permanently  asthmatic,  the  lungs 
being  emphysematous,  and  dry  bronchial  catarrh 
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being  established.  Gravel  or  urinary  calcu- 
lus gives  rise  to  symptoms  referred  to  the 
urinary  organs  ;  and  those  indicative  of  chronic 
urethritis  or  cystitis  may  be  present,  espe- 
cially in  persons  advanced  in  years.  Perma- 
nent disorders  of  sensation,  or  slight  local 
paralysis  may  be  observed  in  gout,  owing  to 
chronic  changes  involving  particular  nerves. 
Gouty  persons  are  usually  very  sensitive  to 
pain.  Tophi  can  be  seen  or  felt,  provided  they 
are  superficial.  Those  connected  with  the 
helix  of  the  external  ear  are  most  common ; 
but  they  should  also  be  looked  for  in  the 
sclerotic  or  eyelids,  in  the  nose,  and  under  the 
skin,  in  the  region  of  tendinous  aponeuroses,  es- 
pecially in  the  leg  or  thigh.  The  writer  had  the 
opportunity  of  observing  a  case  in  which  an  ex- 
tensive formation  of  urates  occurred  in  the  outer 
part  of  the  thigh,  apparently  associated  with  the 
fascia  lata.  These  gouty  concretions  are  origi- 
nally liquid,  and  if  one  is  punctured  at  an  early 
period,  an  opalescent  or  milky  fluid  escapes, 
which  on  microscopic  examination  is  found  to 
contain  an  abundance  of  delicate,  acicular  crys- 
tals ;  subsequently  they  become  more  consistent, 
and  ultimately  quite  solid  and  hard,  being  then 
made  up  entirely  of  these  crystals,  which  are 
closely  aggregated  together  and  interlaced. 
Taking  the  ear  as  an  illustration,  at  first  a  small 
elevation  appears  under  the  skin  of  tbe  helix, 
like  a  vesicle,  having  a  soft  feel.  This  gradually 
hardens,  until  finally  a  little  bead -like  or  pearl- 
like body  is  formed,  presenting  a  whitish  colour 
as  seen  through  the  skin.  In  course  of  time 
the  cutaneous  covering  may  be  destroyed,  leaving 
the  little  chalk-stone  exposed ;  or  this  may  even 
become  detached,  so  that  only  a  small  depres- 
sion is  left. 

5.  Symptoms  due  to  chronic)  organic 
diseases. — In  addition  to  what  has  been  stated 
under  the  preceding  heading,  it  is  desirable  just 
to  notice  separately  certain  diseases  of  organs 
which  may  be  associated  with  the  gouty  diathesis. 
Disease  of  the  kidney  is  indicated  mainly  by  the 
changes  in  the  urine,  which  may  be  slightly  albu- 
minous, or  even  contain  a  few  casts.  Other  symp- 
toms of  chronic  Bright's  disease  may  be  present, 
but  it  must  be  remembered  that  in  the  form  of 
renal  disease  associated  with  gout  the  symptoms 
are  often  very  obscure.  The  chronic  cardiac 
diseases  observed  in  gout  are  revealed  mainly 
by  their  respective  physical  signs  ;  and  there 
may  be  symptoms,  first  of  excessive  cardiac  action 
from  hypertrophy,  and  subsequently  of  cardiac 
failure.  The  vascular  changes  are  evidenced  by 
examination  of  the  arteries  ;  and  by  their  effects 
upon  the  circulation.  Fatty  liver  can  only  be 
discovered  by  physical  examination. 

Diagnosis. — The  degree  of  difficulty  expe- 
rienced in  arriving  at  a  diagnosis  with  respect 
to  gout,  is  very  variable  in  different  cases, 
whether  in  definitely  fixing  upon  this  disease,  or 
in  distinguishing  it  from  other  affections.  Often 
the  diagnosis  is  perfectly  clear,  but  in  some 
instances  it  may  be  extremely  difficult  to  form  a 
positive  opinion.  It  must  be  remembered  that 
there  may  be  a  distinct  gouty  diathesis  present, 
and  symptoms  resulting  therefrom  may  arise, 
which  it  is  important  to  recognise,  while  the 
joints  are  quite  free  from  any  apparent  mis- 
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oliief.  It  ia  also  desirable  to  be  able  to  mako 
out  any  tendency  to  tho  development  of  this 
diathesis.  In  most  cases,  however,  the  diagnosis 
has  to  deal  with  the  nature  of  an  articular 
affection,  and  to  determine  whether  this  is  gouty 
or  not.  The  chiof  diseases  from  which  gout  has 
thus  to  be  distinguished  are  acute  or  chronic 
rheumatism,  and  rheumatoid  arthritis.  The 
data  upon  which  a  conclusion  has  usually  to  be 
formed  with  regard  to  a  first  attack,  are  tho 
presence  or  absouce  of  a  hereditary  tendency  to 
gout,  as  well  as  its  intensity ;  the  ago  and  sex  of 
the  pationt;  his  social  position,  occupation,  and 
previous  habits ;  the  presence  or  absence  of  any 
obvious  cause  for  the  attack,  or  of  premonitory 
symptoms  ;  the  localisation  and  characters  of 
the  joint-affection  ;  the  general  symptoms  ;  the 
characters  of  the  urine ;  the  duration  of  the  ill— 
noss;  and  the  condition  of  the  heart.  These 
different  points  have  already  been  sufficiently 
discussed  in  their  relation  to  gout,  but  the  dis- 
tinctions presented  by  acute  rheumatism  may  be 
briefly  indicated.  The  absence  of  any  hereditary 
tendency  to  gout  in  any  doubtful  case  may  be  in 
favour  of  rheumatism,  and  possibly  this  com- 
plaint may  be  hereditary.  It  occurs  most  fre- 
quently for  the  first  time  in  early  life,  from  sixteen 
to  twenty  years  of  age,  and  is  not  uncommon  even 
in  young  children.  Rheumatism,  though  more 
common  among  males,  often  attacks  females.  This 
complaint  is  not  favoured  by  the  habits  which 
generate  or  promote  gout,  and  affects  all  classes 
of  persons,  but  especially  those  who  from  their 
occupation  are  liable  to  be  exposed  to  cold  and 
•wet.  Such  exposure,  or  some  other  definite 
cause  originating  '  a  cold,'  usually  accounts  for 
an  attack  of  acute  rheumatism,  and  it  is  not  pre- 
ceded by  any  particular  premonitory  symptoms. 
The  joints  involved  are  the  middle-sized  or  the 
larger  ones,  several  of  which  are  generally  im- 
plicated in  succession  during  the  illness,  the 
rheumatic  inflammation  exhibiting  an  erratic 
character  ;  the  local  symptoms  tend  to  be  less 
severe  than  in  gout;  there  is  less  marked  cedema 
about  the  joints,  and  no  enlargement  of  the  veins 
or  subsequent  desquamation  are  observed.  It  must 
not  be  overlooked,  however,  that  gout  may  attack 
the  middle-sized  joints.  Pyrexia  is  high  as  a 
rule,  and  is  often  quite  out  of  proportion  to  the 
extent  of  the  articular  affection  ;  while  profuse 
acid  perspiration  is  almost  always  a  prominent 
phenomenon.  The  urine  is  simply  febrile.  The 
attack  lasts  a  considerable  time,  perhaps  several 
■weeks,  if  it  is  at  all  severe ;  while  during  its 
course  some  acute  cardiac  inflammation  is 
liable  to  supervene,  and  this  may  happen  even 
when  the  joint-affection  is  but  slight.  The 
subsequent  progress  of  gout  is  important  in 
diagnosis,  for  its  tendency  to  periodic  recurrence 
is  a  marked  feature  in  its  history,  and  if  the 
metatarso-phalangeal  joint  of  the  great  toe  is 
alone  inflamed  several  times  in  succession,  or 
oven  if  only  the  smaller  joints  of  the  feet  and 
hands  are  implicated,  the  diagnosis  of  gout  is 
tolerably  certain.  The  permanent  articular 
changes  induced  by  gout  also  become  evident  in 
time ;  as  woll  as,  perhaps,  tophi  in  other  parts, 
which  should  be  carefully  searched  for  in  any 
doubtful  case,  especially  in  connection  with  tho 
external  ear,  the  nose,  and  bursae.  Moreover, 


the  urine  presents  peculiar  changes  as  tho  disease 
progresses,  and  may  give  evidence  of  renal 
mischief.  In  very  doubtful  cases  it  might  be 
desirable  to  raise  a  blister,  or  even  to  take  a 
little  blood  from  the  patient,  and  endeavour  to 
obtain  crystals  of  uric  acid  from  ttie  6erum. 

Rheumatoid  arthritis  is  usually  met  with  in 
females  between  twenty  and  forty  years  old. 
There  is  no  hereditary  taint,  or  a  history  of  any 
such  habits  as  generate  gout,  but,  on  the  contrary, 
tho  patients  are  generally  poor,  hard-worked,  and 
badly-fed,  and  consequently  weak  and  wanting  in 
tone ;  all  joints  seem  to  be  equally  liable  to  be 
affected,  both  large  and  small,  and  the  symptoms 
are  not  of  a  very  acute  character,  though  the  pain 
may  he  very  severe,  but  they  tend  to  continue  for 
a  long  period  ;  the  general  symptoms  are  mainly 
those  of  debility  and  anaemia.  Rheumatoid 
arthritis  is  a  disease  which  tends  to  progress, 
involving  joint  after  joint,  but  it  presents  no 
periodicity  in  its  attacks,  and  often  advances 
■without  any  intermission,  as  a  subacute  or  chronic 
disease.  Ultimately  it  often  causes  much  defor- 
mity and  crippling  of  the  articulations,  but  this 
results  from  a  very  different  pathological  change 
from  that  which  takes  place  in  gout,  for  there 
is  not  the  slightest  deposit  of  urates,  either  in 
the  joints  or  elsewhere ;  nor  in  the  most  extreme 
cases  can  any  uric  acid  be  obtained  from  the 
serum.  The  urine  presents  no  special  characters  ; 
and  the  kidneys  are  not  diseased. 

As  exceptional  points  bearing  upon  the  diag- 
nosis of  gout  in  joints,  the  following  may  be 
mentioned.  It  has  happened  that  pyaemia  be- 
ginning in  the  great  toe  has  been  mistaken  for 
gout,  but  the  progress  of  the  case  would  soon 
clear  up  any  doubt  under  such  circumstances. 
Again,  articular  inflammation  from  injury  might 
resemble  gout ;  and,  moreover,  it  must  be  borne 
in  mind  that  such  an  injury  may  really  set  up 
gouty  inflammation  for  the  first  time,  so  that  the 
joint  may  not  recover  properly.  In  some  indi- 
viduals the  ends  of  the  phalanges  of  the  fingers 
are  enlarged,  especially  terminal  ones,  and  cause 
modulations— digitorum  nodi — which  resemble 
those  of  gout,  and  are  by  some  regarded  as  being 
of  a  gouty  nature. 

The  importance  of  recognising  the  signs  of  the 
gouty  diathesis,  apart  from  the  joint-affection, 
has  already  been  alluded  to.  Equally  important 
is  it  to  be  prepared  for  the  acute  symptoms  in 
connection  with  internal  organs  which  occur  in 
this  diathesis,  whether  along  with  or  indepen- 
dent of  articular  disease.  Lastly,  in  any  gouty 
case  the  detection  of  the  organic  diseases  liable 
to  be  set  up  in  its  course  is  of  great  moment  in 
diagnosis,  especially  renal  disease  ;  and  also  the 
association  with  their  proper  cause  of  catarrhal 
affections,  skin-diseases,  and  other  complaints, 
when  these  are  due  to  gout. 

Prognosis. — The  first  point  relating  to  the 
prognosis  of  gout  which  calls  for  notice  refers  to 
the  immediate  dangers  in  any  particular  case. 
A  simple  acute  attack  of  articular  gout  rarely, 
if  ever,  kills  the  patient.  'When,  however,  in- 
ternal organs  are  implicated,  the  matter  becomes 
much  more  serious,  and  a  fatal  result  may  occur, 
so  that  the  prognosis  must  be  a  guarded  one 
under  such  circumstances.  The  danger  then 
becomes  much  greater  if  the  complaint  has  been 
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long-established,  and  if  the  kidnoys  or  other 
organs  have  become  structurally  diseased.  Indeed 
those  diseases  of  organs  themselves  are  attended 
■with  grave  dangers,  and  may  give  rise  to  fatal  con- 
sequences at  any  time.  Again,  any  acute  inflam- 
mation occurring  in  a  confirmed  gouty  subject 
is  the  more  serious  on  this  account ;  and  the 
same  remark  applies  to  injuries  and  shocks  of  all 
kinds,  so  that  in  such  cases  the  prognosis  is  less 
favourable  than  it  otherwise  would  be. 

In  the  nest  place  the  future  of  a  gouty  patient 
has  to  be  considered,  as  regards  the  prevention 
of  subsequent  attacks,  or,  indeed,  the  cure  and 
eradication  of  the  disease.  It  must  always  be 
recognised  that  gout  is  a  recurrent  affection,  and 
complete  immunity  can  never  be  guaranteed, 
once  the  complaint  has  declared  itself.  At  the 
same  time  undoubtedly  not  a  few  cases  have 
occurred  in  which  there  has  been  but  one 
attack,  but  this  can  only  be  expected  under  cer- 
tain conditions.  In  giving  an  opinion  on  this 
point,  the  prognosis  in  any  individual  case 
will  depend  upon: — 1.  The  degree  of  hereditary 
tendency  to  gout.  2.  The  age  of  the  patient ; 
for  the  earlier  the  period  at  which  the  disease 
begins,  the  less  hopeful  is  the  prospect  of  a 
cure.  3.  The  time  the  complaint  has  lasted 
from  its  commencement ;  and  the  frequency  and 
duration  of  the  gouty  fits.  If  gout  has  become 
established,  and  especially  if  distinct  chalk-stones 
have  formed,  it  is  quite  impossible  to  eradicate 
it.  4.  The  habits,  mode  of  living,  and  occupa- 
tion of  the  patient.  It  is  only  when  the  patient 
is  prepared  to  adhere  strictly  to  proper  rules  of 
living  that  a  cure  can  be  hoped  for.  Those  who 
in  their  occupation  are  liable  to  drink  much, 
or  'who  are  exposed  to  cold  or  wet,  are  less 
likely  to  be  cured.  It  may  be  remarked  here 
that  gouty  subjects  are  less  able  than  others  to 
resist  exposure. 

Another  point  bearing  upon  prognosis  refers 
to  the  duration  of  life  in  gouty  persons.  If  the 
disease  comes  on  late  in  life,  and  the  paroxysms 
only  occur  at  long  intervals,  while  the  organs  are 
free  from  any  organic  mischief,  gout  may  not 
appreciably  shorten  life,  and  the  patients  may 
even  enjoy  good  health  up  to  an  extreme  old  age, 
provided  they  are  sufficiently  careful  in  their 
mode  of  living,  and  no  accidental  complications 
arise.  Chronic  gout  unquestionably  does  tend  to 
shorten  the  duration  of  life,  to  a  greater  or  less 
degree  in  proportion  to  its  severity,  and  more 
especially  to  the  indications  present  that  the 
kidneys,  heart,  or  other  important  organs  are 
organically  diseased.  This  tendency  is  now  re- 
cognised by  most  life-insurance  companies. 

It  has  been  supposed  that  gout  is  a  protection 
against  certain  other  diseases,  such  as  phthisis 
and  diabetes,  and  therefore  its  presence  has 
been  in  some  instances  regarded  as  a  benefit, 
but  how  far  there  is  any  real  foundation  for  this 
belief  is  a  matter  of  considerable  doubt. 

Treatment. — It  is  important  at  the  outset  to 
lay  stress  upon  the  fact  that,  although  there  are 
certain  well-defined  principles  applicable  to  the 
treatment  of  gout  in  its  various  phases,  it  is  a 
great  mistake  to  follow  a  regular  routine  method 
under  all  circumstances,  and  every  case  must  bo 
considered  on  its  own  merits,  both  as  regards 
the  patient  himself  and  his  surroundings.  It 
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will  be  convenient  to  discuss  this  subject  under 
certain  general  headings,  premising  that  the 
administration  of  medicines  is  often  the  leus't, 
important  part  of  the  treatment,  and  that  the 
habits  of  life  of  the  patient  always  need  thorough 
supervision  in  all  their  details. 

1.  Preventive  and  Curative  Treatment. — 
In  a  number  of  cases  the  primary  object  which 
should  be  aimed  at  is  to  prevent  the  develop- 
ment of  gout ;  or  to  eradicate  the  tendency  to 
subsequent  attacks,  if  it  has  once  declared  itself, 
and  to  rid  the  system  of  the  conditions  which 
induce  this  complaint.  These  objects  have  espe- 
cially to  be  kept  in  view  in  dealing  with  indi- 
viduals who  have  a  marked  hereditary  pre- 
disposition to  gout;  in  cases  where  it  has 
appeared  at  a  comparatively  early  period  of  life, 
whether  as  a  hereditary  or  acquired  complaint, 
or  where  it  is  in  an  early  stage;  and  in  persons 
who,  from  their  occupation,  known  habits,  or 
the  symptoms  they  present,  are  likely  to  be- 
come gouty.  Moreover,  even  when  confirmed 
gout  has  been  established,  preventive  treatment 
may  be  carried  out,  with  the  view  of  diminish- 
ing the  number  of  acute  attacks,  or  even 
possibly  of  averting  them  altogether ;  and  of 
obviating  the  implication  of  organs  essential 
to  the  well-being  of  the  economy.  In  order  to 
carry  out  these  objects  in  any  particular  case, 
the  patient  must  intelligently  recognise  the  fact 
that  success  in  treatment  mainly  depends  upon 
himself,  and  upon  his  willingness  constantly  to 
regulate  his  modeof  living  according  to  principles 
suitable  to  his  condition,  which  need  to  be  more 
or  less  strict  in  different  instances.  The  general 
nature  of  the  rules  to  be  adopted  will  be  evident 
from  a  consideration  of  what  has  been  stated  in 
discussing  the  aetiology  and  pathology  of  gout, 
but  they  require  to  be  briefly  noticed  here.  The 
ends  sought  in  carrying  out  these  rules  are  to 
prevent  an  undue  formation  of  urates  in  the  sys- 
tem ;  to  maintain  the  digestive  and  assimilative 
organs  in  a  condition  of  healthy  activity ;  and  to 
promote  the  elimination  of  urates  by  the  kidneys, 
especially  if  at  any  time  there  appears  to  be  a 
tendency  to  their  accumulation  in  the  body. 

(a)  Diet. — Moderation  in  the  quantity  of  food 
is  the  first  point  to  be  attended  to  in  the  treat- 
ment of  the  gouty  diathesis.  It  is  not  neces- 
sary or  desirable  to  restrict  persons  who  are 
gouty  to  a  very  low  diet,  as  is  sometimes  done, 
especially  if  they  are  in  any  way  weak,  but  an 
amount  sufficient  for  proper  nourishment  in  each 
individual  case  must  be  consumed,  and  at  no 
meal  should  the  stomach  be  uncomfortably  filled. 
The  meals  must  be  taken  at  regular  times,  and 
not  hurriedly,  so  as  to  avoid  bolting  of  the  food. 
Very  late  dinners,  as  well  as  suppers,  should  be 
prohibited,  but  it  suits  many  persons  better  to 
dine  at  six  or  half-past  six  o'clock  than  at  mid- 
day. The  nature  of  the  food  is  highly  important. 
It  is  quite  unnecessary,  and  probably  would  be 
in  most  instances  injurious,  to  restrict  the  pa- 
tient to  a  vegetable  diet,  but  a  due  proportion 
of  animal  and  vegetable  substances  should  be 
allowed.  At  the  same  time,  in  persons  who 
have  any  tendency  to  gout,  an  essential  part  of 
the  treatment  often  consists  in  diminishing  the 
amount  of  meat  which  they  consume,  this  being 
far  in  excess  of  what  is  needed,  or  can  bo  got 
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rid  of  by  the  system  without  injuring  it.  In- 
deed, the  aim  must  be  to  reduce  all  kinds  of 
nitrogonized  food,  whether  animal  or  vegetable, 
to  such  an  amount  as  the  system  can  satis- 
factorily dispose  of,  due  regard  being  had  to 
the  propor  nutrition  and  strength  of  the  body, 
aud  thus  to  diminish  the  waste  products  result- 
ing therefrom.  As  regards  the  kinds  of  animal 
food  which  are  suitable  for  gouty  subjects,  white 
fish,  chicken  or  fowl,  game,  and  mutton  are 
the  best  forms.  Tender  and  underdone  beef  may 
be  taken  in  moderation  from  time  to  timo.  Pork 
or  veal,  dried  and  salted  meats,  and  rich  dishes 
ot  nil  kinds,  had  better  be  avoided.  Such  vege- 
tables should  bo  partaken  of  as  are  known  to  be 
digestible,  but  those  which  contain  much  woody 
fibre,  or  which  create  flatulence,  must  not  be 
indulged  in.  There  is  a  notion  that  celery 
is  beneficial  in  gouty  cases,  and  the  writer  has 
recently  met  with  an  intelligent  person,  who  has 
long  been  a  martyr  to  gout,  and  he  strenuously 
affirms  that  he  has  derived  much  benefit  from 
taking  celery  freely,  both  in  an  uncooked  form 
and  stewed.  Gouty  subjects  should  either  ab- 
stain altogether  from,  or  only  take  a  very  limited 
quantity  of,  sugar  and  saccharine  articles  of  diet. 
Hence,  although  digestible  fruits  may  often  be 
taken  with  advantage  in  moderation,  those  which 
are  very  sweet  must  be  used  with  particular 
caution.  Stewed  and  baked  fruits  often  agree 
well,  but  fruit-tarts,  and,  indeed,  pastry  of  all 
kinds,  should  be  interdicted.  The  juice  of  oranges 
or  lemons  is  considered  beneficial  for  gouty  per- 
sons, and  perhaps  with  good  reason.  It  may  be 
laid  down  as  a  rule  to  be  invariably  followed, 
that  such  persons  should  always  limit  themselves 
to  simple  meals,  and  not  indulge  in  a  number  of 
courses  ;  and  that  they  should  avoid  everything 
which  their  experience  tells  them  is,  in  their 
case,  indigestible.  It  has  been  recommended 
that  salt  should  be  avoided  by  gouty  subjects, 
so  as  not  to  add  sodium  to  the  system,  for  com- 
bination with  uric  acid. 

(b)  Brink. — The  question  of  drink  demands 
the  most  careful  consideration  and  attention  in 
every  case  in  which  gout  is  either  threatened  or 
has  become  established.  It  may  be  affirmed 
that  no  strict  rules  can  be  laid  down,  applicable 
to  all  cases,  but  there  are  certain  broad  prin- 
ciples which  have  to  be  borne  in  mind.  An 
abundance  of  good  and  pure  drinking-water  is  to 
be  commended,  but  it  should  be  taken  mainly 
between  meals.  It  is  a  good  plan  for  the  sub- 
jects of  lithiasis  to  take  a  tumblerful  of  water 
before  retiring  to  rest  at  night.  Effervescing 
potass-  or  lithia-water  may  be  substituted  for 
ordinary  water  with  advantage,  the  dissolved 
salts  forming  soluble  compounds  with  uric  acid, 
but  soda-water  must  be  avoided.  Tea  and  coffee 
may  be  taken  in  moderation,  provided  they  do 
not  disagree.  With  reference  to  alcoholic  drinks, 
in  a  considerable  number  of  instances  one  of 
the  first  objects  in  the  treatment  of  the  gouty 
diathesis  should  be  the  regulation  of  the  use  of 
this  class  of  beverages.  This  indication  is  ob- 
vious enough  when  the  condition  is  evidently  due 
mainly  to  excessive  indulgence  in  these  bever- 
ages ;  but  even  when  the  patient  is  temperate,  it 
may  be  that  in  his  case  the  amount  consumed 
needs  to  bo  reduced  or  total  absti nonce  enforced, 


especially  if  there  should  be  a  strong  hereditary 
predisposition  to  gout,  or  if  the  complaint  appears 
in  early  life.  Some  patients  are  undoubtedly 
better  if  they  take  no  stimulants  whatever; 
others,  however,  can  take  proper  kinds  in  mode- 
ration with  advantage.  It  may  be  laid  down  as 
a  general  rule  that  malt  liquors  and  all  stronger 
wines  are  injurious,  and  should  be  interdicted. 
Those  which  are  most  suitable  are  good  claret 
hock,  moselle,  cbablis,  or  sauterne.  Even  the>e 
must,  however,  be  only  indulged- in  in  strici 
moderation.  A  small  quantity  of  good  dry  sherry 
suits  some  gouty  patients  very  well.  A  little 
brandy,  well-diluted,  often  agrees  better  than 
any  other  kind  of  alcoholic  liquor;  or  in  some 
cases  whisky  or  gin  may  be  substituted.  What- 
ever stimulant  is  selected,  it  should  only  be  taken 
at  meal-times,  and  the  habit  of  drinking  between 
meals  is  strongly  to  be  deprecated.  Persons  who 
are  distinctly  gouty  should  avoid  any  excess  on 
every  occasion ;  and  even  if  they  do  not  abso- 
lutely abstain,  they  may  find  it  beneficial  to  do 
so  from  time  to  time,  especially  if  there  should 
be  an  abundant  deposit  of  lithates  in  the  urine, 
or  if  symptoms  should  occur  which  the  patient 
recognises  as  being  of  a  gouty  nature.  It  is 
highly  important  that  any  alcoholic  drink  em- 
ployed by  gouty  subjects  should  be  sound  and  of 
good  quality,  There  can  be  no  doubt  but  that 
due  attendance  to  the  rules  just  sketched  will 
prevent  the  development  of  gout  where  it  is 
threatened,  and  will  also  check  its  progress,  and 
avert  the  occurrence  of  acute  attacks.  The 
difficulty  is  to  persuade  patients  to  carry  them 
out  properly. 

(c)  General  hygiene. — Inadequate  exercise  is 
a  hygienic  error  which  has .  frequently  to  be 
rectified  in  the  treatment  of  the  gouty  state. 
Sedentary  habits  must  be  combated,  whether 
due  to  the  occupation  or  to  indolence  ;  and  it 
must  be  insisted  upon  that  a  due  amount  of 
out-door  exercise  is  taken  daily,  though  violent 
exertion,  tending  to  cause  fatigue  and  exhaus- 
tion, must  be  avoided.     Walking  and  horse- 
exercise  are  highly  beneficial,  especially  in  the 
case  of  those  who   live   rather   too  freely. 
Even  carriage-exercise  is  useful,  so  that  the 
patient  may  have  the  benefit  of  the  fresh  air. 
General  active  habits  should  be  encouraged,  and 
any  disposition  to  undue  luxuriousness  in  the 
mode  of  living  checked.    The  patient  should 
retire  to  rest  and  get  up  early.    Another  point 
of  importance,  more  particularly  with  reference 
to  the  vocation  of  the  patient,  whether  profes- 
sional or  other,  is  that  he  should  as  much  as 
possible  avoid  excessive  mental  labour,  or  any 
great  strain   upon  the  mental  faculties,  but 
especially  worry  and  anxiety  of  all  kinds.  The 
writer  has  at  present  under  observation  a  case 
in  which  the  influence  of  these  causes  in  bring- 
ing out  eczema  and  other  irregular  symptoms  of 
gout  is  strikingly  illustrated.    It  is  also  im- 
portant to  pay  attention  to  the  cutaneous  func- 
tions, and  to  protect  the  surface  of  the  body 
from  the  injurious  effects  of  cold.   Warm  cloth 
ing  should   be  worn,   in   keeping  with  the 
weather,  and  those  who  can  bear  it  may  wear 
flannel  next  the  skin.    With  regard  to  baths, 
many  persons  are  decidedly  the  better  for  using 
a  cold  or  tepid  bath  every  morning,  followed 


by  energeiic  friction  ;  in  other  cases  the  employ- 
ment of  the  -warm  bath  at  proper  intervals,  or 
even  of  the  Turkish  bath,  answers  best.  It  is 
certainly  beneficial  in  some  instances,  either  for 
those  who  are  already  afilicted,  or  those  who  are 
threatened  with  gout,  to  go  through  a  course  of 
treatment  in  a  hydropathic  establishment  from 
time  to  time,  under  due  medical  supervision. 
Climate  demands  attention,  whenever  the  cir- 
cumstances of  the  patient  allow  a  choice  to  be 
made.  It  may  be  advisable  for  gouty  patients 
to  reside  permanently  in  some  warm  and  equable 
climate,  or  at  any  rate  during  the  winter  and 
early  spring.  In  this  way  attacks  may  often  be 
warded  off,  and  the  disease  thus  prevented  from 
making  progress.  Those  who  are  obliged  to 
remain  in  this  climate  during  the  inclement 
seasons  should  avoid  exposure  to  wet  and  cold, 
as  well  as  sudden  changes  of  temperature,  and 
night  air.  Their  bedrooms  should  be  warm  and 
well-ventilated  ;  and  during  cold  weather  it  may 
be  desirable  to  keep  a  small  fire  burning  during 
the  night.  Heated  and  badly-ventilated  rooms, 
as  weU  as  crowded  places  of  public  resort,  must 
be  eschewed. 

(d)  Medicinal  treatment. — There  can  be  no 
doubt  but  that  the  judicious  use  of  certain 
medicines  may  assist  materially  in  warding  off 
or  mitigating  the  gouty  condition,  and  in  pre- 
venting the  occurrence  of  acute  paroxysms.  Those 
which  are  specially  called  for  in  cases  of  estab- 
lished chronic  gout  will  be  presently  considered. 
In  the  meantime,  it  may  be  stated  that  the 
digestive  functions  require  particular  attention, 
and  medicines  which  promote  these  functions  are 
often  of  the  greatest  service,  if  they  should  be 
disordered,  and  especially  if  there  should  be  a 
tendency  to  undue  formation  of  acids  in  the 
stomach.  A  course  of  alkalies  or  acids,  accord- 
ing to  the  indications  in  each  case,  may  prove  most 
serviceable,  combined  with  some  simple  bitter  in- 
fusion or  tincture.  Certain  alkalies  and  alkaline 
earths  are  also  valuable  on  account  of  their 
power  in  promoting  elimination  of  lithic  acid, 
by  forming  soluble  salts  with  this  acid,  which 
pass  away  in  the  urine,  and  some  of  them  pro- 
bably act  beneficially  in  other  ways.  Those 
which  are  most  useful  for  this  purpose  are  salts 
of  potash  and  lithia,  but  some  practitioners 
prefer  magnesia  or  lime.  The  best  alkaline 
salts  are  the  citrate  or  carbonate,  or  bromide 
of  lithium  may  be  employed,  the  urate  of 
lithia  being  the  most  soluble  of  all.  Soda-salts 
should  not  be  used,  except  when  it  is  desired 
merely  to  influence  the  digestive  functions. 
Either  of  the  salts  above-mentioned  may  be  em- 
ployed from  time  to  time,  and  they  must  be 
taken  well-diluted,  and  on  an  empty  stomach. 
Magnesia  or  its  carbonate  may  be  given  with 
advantage  if  there  is  much  acidity,  and  if 
the  bowels  »re  habitually  constipated,  Saline 
aperients  are  often  of  great  service,  and  they 
may  be  beneficially  administered  in  small  doses, 
freely  diluted,  and  regularly  repeated,  when 
they  also  act  on  the  other  excreting  organs.  In 
many  cases  other  aperients  may  be  employed 
at  intervals  with  advantage,  but  strong  pur- 
gatives must  only  be  used  with  much  caution, 
and  this  especially  applies  to  mercurial  prepa- 
rations, which,  if  taken  too  freely,  may  prove 
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highly  injurious  to  patients  who  have  any  ten- 
dency to  gout.  The  administration  of  chola- 
gogues  from  time  to  time  may  be  of  considerable 
service.  Medicines  may  be  given  to  assist  the 
action  of  the  skin,  if  this  should  be  defective,  such 
as  liquor  ammonise  acetatis. 

(e)  Mineral  Waters  and  Baths.  —  Certain 
mineral  waters  are  of  the  greatest  value  in  the 
treatment  of  the  gouty  diathesis,  and  they  offer 
the  advantage  that  patients  will  often  use  them, 
habitually  or  at  intervals,  when  they  will  not 
undergo  a  course  of  regular  medicinal  treatment; 
while  the  water  thus  taken  internally  is  itself  of 
service.  Many  of  these  agents  must,  however, 
be  employed  only  under  proper  medical  super- 
vision, otherwise  they  may  do  considerable  harm. 
Space  will  not  permit  any  lengthy  discussion  of 
this  subject  here,  and  it  must  suffice  to  mention 
that  in  different  cases  the  kind  of  mineral  water 
employed  must  be  varied  according  to  the  object 
desired  to  be  accomplished,  and  according  to 
the  indications  presented  by  the  patient,  for 
what  suits  one  may  be  highly  injurious  to 
another.  These  waters  are  employed  both  in- 
ternally and  in  the  form  of  baths,  some  of  them 
belonging  to  the  class  of  thermal  waters.  Those 
chiefly  used  in  gouty  conditions  are  the  waters 
of  Bath,  Buxton,  Harrogate,  Leamington,  and 
Cheltenham  in  this  country;  Strathpeffer  and 
Moffat  in  Scotland  ;  and  Carlsbad,  Vichy,  Wies- 
baden, Baden-Baden,  Ems,  Eoyat,  Aix-la-Cha- 
pelle,  Aix-les  Bains,  Friedrichshall,  Hunyadi 
Janos,  Pullna,  Seidlitz,  Homburg,  Kissingen, 
Wildbad,  Bagatz,  Gastein,  Elster,  Tarasp,  Apol- 
linaris,  and  similar  waters  from  foreign  countries. 
Some  of  these  may  be  taken  regularly  or  at  in- 
tervals, for  the  purposes  which  they  respectively 
fulfil ;  or  if  circumstances  permit,  a  systematic 
course  of  treatment  from  time  to  time,  at  certain 
of  the  places  mentioned,  may  be  recommended. 
See  Mineral  Waters. 

Before  leaving  the  subject  of  the  preventive 
treatment  of  gout,  it  needs  to  be  insisted  upon 
that  those  who  are  particularly  liable  to  this 
disease,  whether  from  their  occupation  or  any 
other  cause,  should  pay  special  attention  to 
preventive  measures ;  and  also  that  those  in 
whom  the  disease  has  already  manifested  itself 
must  take  every  precaution  to  avoid  the  known 
causes  of  acute  attacks,  for  each  attack  tends 
to  make  matters  worse. 

2.  Treatment  of  A.cute  Gout. — When  a 
fit  of  acute  articular  gout  sets  in,  it  is  on  no 
account  to  be  permitted  to  run  its  course  unmodi- 
fied by  treatment,  else  serious  mischief  is  liable 
to  arise.  At  the  same  time  it  is  requisite  to 
refrain  from  adopting  too  active  measures.  Our 
objects  should  be  to  shorten  the  attack  ;  to  restore 
the  affected  parts  to  their  normal  condition  ;  and 
to  relieve  symptoms.  In  the  first  place,  atten- 
tion must  be  paid  to  the  diet.  The  aim  should 
be  to  make  this  as  low  as  is  compatible  with 
the  condition  of  the  patient,  especially  if  the 
attack  presents  an  acute  and  sthenic  type. 
In  young  and  strong  patients  the  diet  should 
at  first  consist  of  farinaceous  substances,  a 
little  milk,  and  abundance  of  water,  barley- 
water,  or  toast-and-water.  Those  who  are 
advanced  in  years,  weak,  or  broken-down  in 
health,  or  who  have  long  suffered  from  gout, 
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require  a  more  nutritious  diet,  but  it  should 
be  easily  digestible,  consisting  of  beof-tea  and 
good  soups,  milk,  eggs  beaten  up,  and  such 
articles,  the  quantities  being  regulated  by 
the  requirements  of  each  case.  As  the  symp- 
toms subside,  the  food  must  be  gradually 
improved,  fish,  fowl,  and  meat  being  allowed 
in  succession,  but  in  strict  moderation,  and 
due  care  must  be  exercised  subsequently.  If 
possible,  all  kinds  of  alcoholic  stimulants 
should  be  interdicted,  but  it  may  not  be 
desirablo  to  cut  them  off  entirely  in  seme  cases, 
either  on  account  of  the  previous  habits  or 
present  condition  of  the  patient,  and  then  it  is 
best  to  give  a  definite  quantity  of  brandy  or 
whisky,  well-diluted,  with  the  food.  For  those 
who  cannot  take  spirits,  the  writer  has  found  a 
little  good  hock  or  sauterne  answer  well. 

As  regards  medicinal  agents,  colchicum  has 
long  held  the  most  prominent  place  in  the  treat- 
ment of  acute  gout,  and  is  regarded  almost  as  a 
specific.  There  can  be  no  doubt  as  to  the 
influence  of  this  drug  in  relieving  the  inflam- 
matory symptoms,  and  shortening  the  paroxysms 
of  gout,  although  it  is  by  no  means  settled  ho*w 
it  acts.  Its  effects  must  be  watched,  however, 
for  it  does  not  agree  in  every  case.  It  has  been 
alleged  that  colchicum  renders  the  patient 
more  liable  to  subsequent  attacks  of  gout,  but 
for  this  notion  there  does  not  seem  to  be  any 
real  foundation.  The  tincture  or  wine  of 
colchicum  maybe  given  in  doses  of  ten  to  twenty 
or  even  twenty-five  minims  every  four  or  six 
hours,  and  either  of  these  may  be  combined 
with  the  citrate  or  carbonate  of  potash  or 
lithia,  these  salts  being  also  of  great  service  in 
the  treatment  of  acute  gout.  It  is  necessary  to 
keep  the  bowels  acting  freely  by  means  of 
suitable  aperients,  and  saline  purgatives  are 
of  considerable  value  for  this  purpose.  Other 
aperients,  such  as  compound  rhubarb  pill, 
colocynth,  podophyllin,  or  even  calomel  or  blue 
pill,  may  be  employed  in  appropriate  cases. 
Diluents  may  be  given  freely,  in  order  to  promote 
the  action  of  the  kidneys  ;  and  if  the  cutaneous 
functions  appear  to  be  defective,  some  mild  dia- 
phoretic may  be  administered,  or  it  may  even  be 
desirable  to  employ  the  hot-air  or  vapour-bath. 
Medicines  may  be  needed  for  the  relief  of  symp- 
toms, especially  pain  and  sleeplessness,  for 
which  Dover's  powder  or  other  preparations 
of  opium,  chloral,  or  bromide  of  potassium  may 
be  indicated.  In  very  severe  cases  hypodermic 
injection  of  morphia  is  of  much  service. 

Venesection  ought  never  to  be  practised  in  the 
treatment  of  acute  articular  gout ;  for  although 
immediate  improvement  may  perhaps  be  thus 
produced,  the  ultimate  results  are  highly  unsatis- 
factory. Even  the  local  removal  of  blood,  by 
means  of  leeches  applied  near  an  affected  joint, 
is  dangerous,  and  had  better  be  avoided,  on 
account  of  the  permanent  local  mischief  which 
such  a  measure  is  liable  to  induce. 

Local  treatment. — The  affected  parts  in  acute 
gout  should  be  kept  entirely  at  rest,  and  placed 
in  a  comfortable  position,  supported  by  pillows, 
and  either  horizontal  or  elevated,  according  to 
tho  feelings  of  the  patient.  In  ordinary  cases 
it  is  sufficient  to  wrap  up  the  joints  in  llnnnel, 
or  to  surround  them  with  cotton- wool  completely 


covered  with  oil-silk  or  other  impervious  mate- 
rial, by  which  means  a  kind  of  local  vapour-bath 
is  kopt  up.  If  the  pain  is  considerable,  local 
applications  must  be  used,  of  which  the  most 
useful  are  warm  fomentations,  to  which  tincture 
of  opium  or  belladonna  may  be  added,  poppy 
fomentations,  localised  steaming,  belladonna 
liniment,  tincture  of  aconite,  oleate  of  morphia, 
or  a  solution  containing  morphia  and  atropine. 
Those  last-mentioned  may  besmeared  or  painted 
over  the  surface,  or  applied  by  means  of  lint 
covered  with  oil-silk.  A  blister  in  the  neigh- 
bourhood of  a  gouty  joint  may  be  of  service,  if 
the  attack  be  asthenic,  and  also  if  effusion 
or  much  stiffness  remain.  During  recovery, 
benefit  may  be  derived  from  careful  friction 
with  some  stimulating  liniment,  shampooing, 
gentle  passive  movements,  douching  with  salt 
and  water,  or  the  application  of  a  light  bandage 
or  elastic  support,  should  there  be  a  tendency  to 
permanent  thickening  and  stiffness,  or  to  oedema 
and  enlargement  of  the  veins. 

The  acute  forms  of  irregular  gout  must  be 
treated  according  to  their  nature,  and  here 
it  must  suffice  to  offer  a  few  general  remarks 
on  the  subject.  If  serious  internal  symptoms 
arise,  which  are  distinctly  of  a  gouty  nature,  and 
especially  if  they  occur  as  retrocedent  pheno- 
mena, it  is  important  to  try  to  excite  inflam- 
mation in  the  joints,  by  means  of  local  heat, 
friction,  and  sinapisms.  Colchicum  may  be  of 
service  in  the  non-articular,  as  well  as  in  the 
articular  form  of  gout.  In  painful  affections 
opium  or  other  anodynes  are  called  for;  and 
frequently  the  administration  of  alcoholic  and 
other  stimulants  is  indicated,  with  anti-spas- 
modics,  such  as  ammonia,  ethers,  camphor, 
musk,  or  belladonna,  especially  when  the  sto- 
mach or  heart  is  affected.  In  conditions  at- 
tended with  signs  of  much  depression  or  collapse, 
external  heat  may  be  applied  over  the  body,  or 
sinapisms  to  the  limbs  and  over  the  cardiac 
region.  In  the  treatment  of  inflammatory  dis- 
eases associated  with  gout  much  care  is  required, 
especially  in  resorting  to  depletory  measures. 
The  existence  of  the  diathesis  must  always  bs 
borne  in  mind. 

3.  Treatment  of  Chronic  Gout. — When 
gout  becomes  an  established  chronic  disease,  the 
same  general  rules  of  treatment  are  to  be  observed 
as  in  the  prevention  or  attempted  cure  of  the  com- 
plaint, but  they  often  need  modification  in  par- 
ticular cases,  according  to  the  conditions  present. 
Similar  medicines  are  also  indicated,  and  lithia 
is  particularly  valuable,  and  may  even  aid  in 
removing  gouty  deposits ;  but  others  may  be 
added  to  the  list,  which  are  suitable  in  different 
cases.  Thus,  colchicum  is  often  of  much  service, 
taken  habitually  or  from  time  to  time,  in  the 
form  of  extract  at  night,  or  a  few  minims  ot 
tincture  or  wine  two  or  three  times  a  day,  com- 
bined with  other  medicines.  Among  the  many 
therapeutic  agents  employed  in  the  treatment  of 
chronic  gout  under  different  circumstances  may 
be  mentioned  benzoic  acid  or  benzoate  of  ammo- 
nia, phosphate  of  ammonia,  phosphate  of  soda, 
iodide  of  potassium,  bromide  of  potassium,  car- 
bonate of  alumina,  lime-juice,  guaiacum,  ammo- 
niacum,  and  tonics,  especially  quinine,  tincture 
or  infusion  of  cinchona,  or  mild  ferruginous 
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preparations.    Undoubtedly  most  of  these  aro 
of  use  in  appropriate  cases  of  chronic  gout, 
to  serve  their  special  purposes.    Symptoms  con- 
nected with  various  organs  frequently  call  for 
attention  in  this  disease,  and  they  must  be  treated 
by  appropriate  remedies.    It  may  be  remarked 
that  if  diarrhoea  should  set  in  in  gouty  cases,  it 
should  not  be  hastily  arrested,  as  this  may  bo  a 
mode  of  relief  to  the  system.    "With  regard  to 
the  local  conditions  in  chronic  gout,  it  is  affirmed 
that  the  prolonged  use  of  some  of  the  mineral 
waters  previously  mentioned,  both  internally  and 
in  the  form  of  baths,  such  as  those  of  Aix-la- 
Chapelle,  Aix-les-Baius,  and  Baden-Baden,  may 
succeed  in  removing  to  some  extent  deposits  of 
urates,  and  in  diminishing  stiffness  and  thicken- 
ing of  joints.  For  these  purposes  local  measures 
may  also  be  of  service  in  some  instances,  pro- 
vided the  morbid  changes  are  not  too  far  ad- 
vanced, namely,  occasional  blistering  or  appli- 
cation of  iodine ;  the  prolonged  use  of  wet  ban- 
dages ;  friction  with  liniments ;  shampooing  and 
passive  movements  ;  or  systematic  compression 
by  means  of  some  plaster.  Solutions  of  alkalies  or 
alkaline  carbonates,  and  especially  of  carbonate 
of  lithia,  have  been  kept  applied  to  gouty  joints 
and  other  parts  for  a  long  time,  under  the  belief 
that  deposits  of  urates  may  be  thus  dissolved. 
In  the  writer's  experience  no  such  effect  has  ever 
been  thus  produced,  although  the  constant  ap- 
plication of  moisture  may  be  useful.  Superficial 
accumulations  of  urates  should  not  be  interfered 
with  unless  they  become  troublesome,  when  it 
may  be  desirable  to  puncture  the  skin,  and  let 
the  contents  out.    The  propriety  of  removing 
large  masses  by  operation  may  come  up  for  con- 
sideration, but  this  should  only  be  attempted  if 
there  is  every  probability  that  they  can  be  en- 
tirely removed  without  any  difficulty,  and  if  the 
patient  is  in  a  fit  state  for  the  operation.  When 
abscesses  or  ulcers  form,  they  come  under  the 
treatment  of  the  surgeon ;  but  it  may  be  observed 
that  simple  dressings  usually  answer  best  in 
these  cases,  and  they  may  sometimes  be  advan- 
tageously dressed  with  solution  of  carbonate  of 
potash  or  lithia.    It  must  not  be  attempted  to 
heal  them  up  too  rapidly,  as  the  discharge  may 
be  a  relief  to  the  system,  and  it  may  even  be 
necessary  to  enlarge  the  opening  of  an  abscess. 
Under  any  treatment  it  is  by  no  means  an  easy 
matter  to  induce  gouty  sores  to  heal. 

The  treatment  of  the  various  chronic  organic 
diseases  which  are  liable  to  arise  in  the  course 
of  gout  must  always  be  kept  in  mind,  but  the 
reader  is  referred  to  other  appropriate  articles 
for  a  consideration  of  this  part  of  the  subject. 

Frederick  T.  Roberts. 

GRAND  MAL.  (Fr.) — A  term  applied  to 
epilepsy  when  it  assumes  the  form  of  a  severe 
convulsive  attack.    See  Epilepsy. 

GRANULAR  KIDNEY.— A  morbid  con- 
dition of  the  kidney,  in  which  this  organ  is 
the  seat  of  fibroid  change,  and  as  a  result 
becomes  contracted,  hard,  and  granular.  See 
Bhight's  Disease. 

GRANULAR  LIVER. — A  synonym  for 
•cirrhosis  of  the  liver,  in  which  the  organ  presents 


GRAVEL.  653 
a  granular  appoarance,  on  its  surface  and  on 
section.    See  Liver,  Diseases  of. 

GRANULATION  (granulum,  a  little  grain). 
In  medical  pathology,  granulation  is  synonym- 
ous with  tubercle  in  its  isolated  form,  the  indi- 
vidual tubercles  being  called  '  grey '  or  '  yellow ' 
granulations,  according  to  their  appearance.  See 
Tubercle.  In  surgical  pathology,  the  term 
granulations  is  applied  to  small  vascular  pro- 
minences, consisting  of  embryonic  tissue,  growing 
on  the  surface  of  wounds  or  ulcers,  and  by  which 
the  healing  process  is  carried  on — whence  the 
expression  1  healing  by  granulation.'  When  granu- 
lations assume  the  appearance  of  an  exuberant 
growth  they  constitute  what  is  called  'proud 
flesh '  (see  Cicatrization,  and  Ulcer.) 

GRANULIE  (French). — A  synonym  for 
tuberculosis.    See  Tuberculosis. 

GRAVED  O,  [gravis,  heavy). — A  synonym  for 
common  catarrh ;  so  applied  on  account  of  the 
sensation  of  weight  in  the  head  present  in  that 
affection.    See  Catabrh. 

GRAVEL.  —  Definition. — The  deposit  in, 
and  escape  from  the  urinary  passages  of  gritty 
particles  with  the  urine. 

jEtiology. — The  same  causes  which  produce 
dyspepsia  are  frequently  productive  of  lithic 
acid  gravel,  such  as  indolent  habits,  excess  of 
food  and  drink — especially  of  nitrogenous  and 
saccharine  articles,  and  the  too  free  indulgence 
in  the  use  of  fermented  liquors.  Endemic  causes 
connected  with  climate  and  the  nature  of  the 
drinking  water,  hereditary  predisposition,  and 
many  slight  or  serious  organic  diseases,  may 
explain  the  appearance  of  gravel  in  those,  and 
especially  in  women,  who  commit  no  dietetic 
excess,  or  who  are  total  abstainers.  See  Oxalic 
Acld  Diathesis,  Phosphatic  Diathesis,  and 
Uric  Acid  Diathesis. 

Varieties. — Gravel  may  be  composed  of  (1) 
lithic  acid  and  its  compounds ;  (2)  oxalate  of 
lime;  (3)  phosphate  of  lime;  or  (4)  the  triple 
phosphate  of  lime,  magnesia,  and  ammonia. 
By  far  the  most  common  form  of  gravel,  and 
that  'which  alone  need  now  be  considered,  is  the 
lithic  acid.  This,  owing  chiefly  to  its  great 
insolubility,  is  frequently  deposited  in  the  kid- 
ney and  bladder,  and  is  seen  in  the  newly- 
passed  urine  in  the  form  of  the  well-known 
reddish-brown  crystals,  often  described  as  re- 
sembling Cayenne  pepper  grains.  The  super- 
natant urine  is  generally  clear,  rather  dark  in 
colour,  and  of  a  distinctly  acid  reaction. 

Symptoms. — The  passage  of  uric-acid  crystals 
or  gravel  frequently  causes  no  subjective  symp- 
toms, and  is  consistent  with  perfect  health. 
Sometimes,  however,  it  gives  rise  to,  or  is 
accompanied  by,  both  general  and  local  dis- 
turbance of  function.  The  general  symptoms 
are  those  of  dyspepsia,  namely,  flatulence  and 
heartburn  after  meals,  eructations,  headache, 
muscular  cramp,  depression  of  spirits,  and  a 
sense  of  malaise.  Locally,  there  is  dull  aching 
in  the  lumbar  region,  not  increased  by  move- 
ment ;  frequent  micturition ;  a  sense  of  heat 
and  irritation  at  the  neck  of  the  bladder  and 
along  the  urethra,  especially  during  and  after 
voiding  water ;  and  sometimes  the  appearance 
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GUINEA-WORM. 


of  a  faint  cloud  of  mucus  or  a  slight  tinge  of 
blood  in  the  urine. 

Treatment. — From  what  has  been  said,  it 
follows  that  the  most  important  points  in  the 
treatment  of  gravel  are  strict  limitation  as  to 
tho  quantity  of  food;  the  avoidance  of  highly- 
seasoned,  very  rich,  or  sweet  dishes;  the  pro- 
feronce  for  vegetable  rather  than  for  animal 
food;  abundant  exerciso  in  country  air;  and 
the  absence  or  very  sparing  use  of  alcoholic 
liquors.  Medicinally  thero  may  be  given  diuretics, 
to  increase  tho  quantity  of  tho  urine  and  facilitate 
the  escape  of  gravel ;  pure  water,  alkalis,  and 
alkaline  waters  freely  diluted,  to  act  as  solvents 
of  uric  acid;  and  saline  aperients  and  saline 
waters,  to  promote  digestion  and  assist  in  ensuring 
the  free  action  of  the  liver  and  alimentary  canal. 

W.  Cadge. 

GRAVES'  DISEASE. — A  synonym  for 
exophthalmic  goitre,  to  which  the  late  Dr.  Graves 
of  Dublin  called  special  attention.  See  Exoph- 
thalmic Goitee. 

GREEN-SICKNESS.— A  popular  synonym 
for  chlorosis,  applied  on  account  of  the  greenish 
colour  of  the  skin  sometimes  present  in  that  dis- 
ease.   See  Chlorosis. 

GRIPPE  (Fr.) — A  French  synonym  for  in- 
fluenza.   See  Influenza. 

GROWTH,  Disorders  of. — See  Ateophy, 
Hypertrophy,  and  Malformations. 

GRTTTTJM. — A  term  applied  to  small,  hard, 
white  globules  developed  from  the  epidermis, 
and  commonly  met  with  on  the  face,  especially 
on  the  eyelids,  cheeks,  and  temples.  They  are 
called  grutum,  from  bearing  some  resemblance 
to  oatmeal  grits  ;  and  have  likewise  been  named 
milium,  as  comparing  them  in  size  and  roundness 
of  figure  to  millet-seeds.  Other  of  their  syno- 
nyms are  miliary  tubercles  and  pearly  tubercles. 

Eeasmtjs  Wilson. 

GUINEA-WORM. — Synon.  :  Dracunculus  ; 
Filaria  medinensis.  Supposed  by  some  persons 
to  be  the  '  fiery  serpent '  of  Mosaic  history. 

Description. — The  Guinea-worm  is  a  nema- 
toid  parasite,  usually  measuring  from  one  to  three 
feet  in  length,  and  having  a  breadth  of  about  one- 
tenth  of  an  inch.  Examples  have  been  described 
as  reaching  six  feet  in  length.  In  the  adult  con- 
dition it  infests  the  feet  and  legs,  as  well  as  other 
parts  of  the  body  that  are  much  exposed.  The 
female  only  is  known,  but  its  more  or  less  finely 
pointed  and  subulate  tail  has  often  caused  it  to 
be  described  as  the  male  parasite  (by  Owen  and 
others).  The  anatomy  of  the  worm  has  been  de- 
scribed by  Busk,  Carter,  and  Leuckart,  and  more 
particularly  by  Bastian,  who  has  also  thrown 
much  light  upon  the  structure  and  development 
of  the  embryos  as  they  are  found  within  the  body 
of  the  parent  worm  {Linn.  Trans.  1863,  p.  101  et 
seq.)  The  discovery  of  the  viviparous  mode  of 
reproduction  of  the  dracunculus  is  probably  due 
to  Jacobson  .whose  observations  were  subsequently 
verified  by  Owen,  Busk,  Bastian,  the  writer,  and 
also  by  Robin,  Carter  Davaine,  and  Moquin- 
Tandon.  As  regards  the  development  of  the  worm 
outside  the  body  of  tho  parent,  the  only  obser- 
vations of  importance  are  those  of  the  Russian 


traveller,  Fedschenko.  According  to  the  deceased 
tavant  (as  verbally  communicated  to  the  writer 
during  his  visit  to  England),  the  escaped  em- 
bryos of  the  Guinea-worm  perforate  the  skin  of 
minute  aquatic  crustaceans  (Cyclops).  Here, 
after  a  period  of  only  twelve  hours,  the  embryos 
undergo  a  first  change  of  skin,  parting  with  their 
long  fine  tails,  which  eventually  become  compara- 
tively blunt  and  forked.    At  the  expiration  of 
one  month  and  six  days  thoy  acquire  their  highest 
larval  stage  of  growth  within  the  Cyclops,  traces 
of  the  reproductive  organs  being  already  seen  ; 
and  thus,  along  with  the  intermediate  hosts,  as 
young  .males  and  females,  they  are  transferred  to 
the  human  stomach.    Fedschenko  expressed  his 
belief  that  it  was  either  in  the  stomach  or  in  the 
intestine  that  they  subsequently  copulated,  pro- 
ducing a  progeny  after  the  manner  of  Trichina  ; 
the  males  perishing  and  passing  away  per  anum, 
whilst  the  females  migrated  through  the  tissues 
towards  the  surface  of  the  body.  Whether  or  no: 
this  view  be  correct,  Fedschenko's  discovery  of 
the  fact  that  the  dracunculus  needs  to  pass  through 
the  body  of  an  intermediary  bearer  loses  none  of 
its  practical  and  scientific  interest.  In  Dr.  Ba^- 
tian's  opinion  the  young  dracunculi  are  the  pro- 
duct of  a  non-sexual  process.    It  should  not  be 
forgotten  that  Dr.  Carter,  who  is  a  great  authority 
on  all  matters  connected  with  the  natural  history 
of  the  guinea-worm,  has  stated  that  in  a  school 
of  fifty  boys  bathing  in  a  pond,  the  sediment  of 
which  swarmed  with  microscopic  tank-worms 
(  Urobales  pahcstris),  no  less  than  twenty-one  were 
attacked  with  dracunculus   during  the  year; 
whilst  the  boys  of  other  schools,  bathing  else- 
where on  the  island  of  Bombay,  were,  with  one  or 
two  individual  exceptions,  not  affected.  Facts 
of  this  kind  long  led  the  writer  and  others  to 
suppose  that  sexual  maturity  was  attained  prior 
to  the  entrance  of  the  worms  into  the  human 
bearer.    Thus,  the  writer  has  stated  it  to  be 
probable  {Entozoa,  1864,  p.  388)  that  '  the  sexes 
associate  in  muddy  waters  during  the  monsoon, 
after  which  act  the  males  perish,  whilst  the 
females  are  left  to  find  their  opportunity  for  a 
mode  of  direct  entrance  into  and  further  develop- 
ment within  the  human  body.'    It  is  clear  that 
some  waters  are  more  infested  by  young  guinea- 
worms  than  others.    It  is  also  tolerably  certain 
that  human  infection  is  due  to  the  passive  immi- 
gration of  the  parasites.  We  fear,  however,  that 
the  notion  of  ingress  in  a  direct  manner  through 
the  ducts  of  the  skin  must  now  be  abandoned. 
Its  former  acceptance  appeared  to  be  in  entire 
harmony  with  the  data  supplied  by  Indian  army 
surgeons  and  other  observers. 

The  geographical  distribution  of  the  guinea- 
worm  is  limited  to  inter-tropical  climates,  being, 
for  the  most  part,  confined  to  certain  districts  of 
Asia  and  Africa.  It  occurs  also  in  the  island  of 
Curacoa  and  in  Brazil.  [On  this  subject  see  Dr. 
J.  F.  daSilva  Lima's  Memoir  in  The  Veterinarian 
for  February,  1879.1  It  is  endemic  in  its  action  ; 
all  races  of  mankind,  without  reference  to  age  or 
sex,  being  liable  to  be  attacked  in  the  guinea- 
worm  districts. 

Treatment. — Clinically  speaking,  the  mode  of 
treatment  pursued  at  the  present  day  does  not 
differ  materially  from  the  old  method  adopted 
by  tho  Persian  surgeons,  who  extracted  the  worm 


GUINEA-WORM, 
by  gentle  and  continuous  traction,  winding  the 
exposed  end  of  the  worm  round  a  small  stick  of 
ivory,  bone,  or  wood.  If  the  parasite  be  rup- 
tured, local  and  even  severe  constitutional  mis- 
chief is  apt  to  ensue.    See  Dracunculus. 

T.  S.  Cobbold. 

GUMMA  (Lat,  gum). — A  growth  occurring 
in  syphilis,  so  named  on  account  of  its  supposed 
superficial  resemblance  to  gum.    See  Syphilis. 

GUMS,  Diseases  of, — See  Mouth,  Diseases 

of. 

GURGLING. — A  physical  sign  heard  on 
auscultation  of  the  chest  or  abdomen  in  certain 
conditions,  due  to  the  movement  of  gas  and  fluid 
within  a  cavity,  whether  normal  or  abnormal. 
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A  gurgling  sensation  may  also  be  felt  at  times  in 
the  intestines,  as  over  the  caecum  in  typhoid 
fever.    See  Physical  Examination 


GUTTA  ROSACEA  (outta,  a  drop;  rosa- 
cea, rosy). — A  synonym  for  Acne  rosacea.  See 
Acne. 

GYMNASTICS  (yv^ds,  naked).  See  Exer- 
cise. 

GYNECOLOGY  (yuri,,  a  woman,  and 
K6yos,  a  word).— This  term  in  its  literal  sense 
means  a  doctrine  or  discourse  concerning  women. 
In  medical  language,  it  comprehends  the  study 
of  the  diseases  peculiar  to  women.  See  Wome>", 
Diseases  Peculiar  to. 


H 


HABIT  OF  BODY. — This  expression  sig- 
nifies the  sum  of  the  physical  qualities  of  an 
individual,  and  is  sometimes  used  synonymously 
with  constitution.  Thus  we  speak  of  a  full  habit, 
a  spare  habit,  and  an  apoplectic  habit. 

HABITS.  See  Disease,  Causes  of ;  and 
Personal  Health. 

HEMACYTOMETER  (aTfia,  blood,  kvtos, 
a  cell,  and  liirpov,  a  measure). — Definition. — 
An  instrument  by  the  aid  of  which  the  number 
of  corpuscles  contained  in  a  given  volume  of 
blood  can  be  ascertained. 

Description. — All  methods  employed  for  this 
object  consist  in  making  a  definite  dilution  of  a 
certain  quantity  of  blood,  and  counting  the  number 
of  blood-corpuscles  in  a  certain  volume  of  this 
dilution.  Vierordt,  who  originated  the  method, 
drew  uniform  lines  of  diluted  blood  upon  a 
slide,  and,  after  it  was  dry,  counted  the  cor- 
puscles in  a  certain  length  of  line.  Cramer 
substituted  for.  these  lines  what  may  be  termed 
a  capillary  cell ;  and  Potain  and  Malassez  em- 
ployed a  capillary  tube,  and  a  microscope  pro- 
vided with  an  eyepiece  ruled  in  squares.  Hayem 
substituted  for  the  tube  a  cell,  the  depth  of 
which  gave  one  dimension  of  the  volume  of  dilu- 
tion, while  the  lines  upon  the  eyepiece  furnished 
the  others.  The  writer's  instrument  is  an  adapta- 
tion of  Hayem's,  with  certain  modifications;  the 
diluting  apparatus  is  similar,  but  of  different 
capacity,  and  the  lateral  dimensions  of  the  vo- 
lume of  dilution  are  obtained,  not  by  a  micro- 
scope-eyepiece, but  by  lines  engraved  upon  the 
glass  slide  at  the  bottom  of  the  cell.  The  in- 
strument can  thus  be  used  with  any  microscope, 
an  important  convenience  in  practical  use.  The 
alteration  in  the  capacity  of  the  diluting  mea- 
sures facilitates  the  counting,  and  provides  a 
much  simpler  mode  of  statement  of  the  result. 
The  apparatus,  which  is  made  by  Hawksley, 
consists  of  (1)  a  pipette  graduated  to  996  cubic 


millimeters  for  measuring  the  diluting  solution , 
(2)  a  capillary  tube  for  msasuring  the  blooc 
containing  five  cubic  mm. ;  (3)  a  small  glass  jai 
and  stirrer  for  making  the  dilution ;  and  (4)  the 
cell  for  counting,  -2  mm.  deep,  and  ruled  at  the 
bottom  in  squares,  each  -1  mm.  in  length  and 
breadth.  The  slide  bearing  the  cell  is  fixed  on 
a  small  metal  plate,  to  which  two  springs  are 
attached  ;  these  keep  the  cover-glass  in  position 
•yhen  applied. 

Various  solutions  have  been  employed  for 
making  the  dilution.  That  which  the  writer  has 
found  to  answer  best,  as  differentiating  most 
clearly  the  red  and  white  corpuscles,  consists  of 
sulphate  of  soda,  104  grains ;  acetic  acid,  1 
drachm  ;  distilled  water,  6  ounces. 

In  using  the  haemacytometer,  a  drop  of  the 
dilution  is  placed  in  the  centre  of  the  cell ;  the 
cover-glass  and  springs  are  applied ;  and  in  a  few 
minutes  the  corpuscles  have  sunk  to  the  bottom  of 
the  cell,  and  are  seen  lying  within  the  squares. 
The  dilution  of  5  cmm.  of  blood  in  995  cmni.  of 
solution  is  1  in  200 ;  each  square  contains  the 
corpuscles  from  a  volume  of  dilution  -2  mm.  in 
one,  and  -1  mm.  in  each  of  the  other  dimensions 
— that  is,  2  cubic  •!  mm.,  or  the  -002  part  of  a 
cubic  mm.    But  the  dilution  being  1  in  2J0  this 
volume  of  dilution  contains  just  -00001  cm.  ot 
blood.    The  number  of  corpuscles  in  a  sq'iare 
multiplied  by  100,000,  is  thus  the  number  in  a 
cubic  millimeter  of  blood — the  common  mode  of 
statement.    In  order  to  limit  error,  the  number 
of  corpuscles  in  ten  squares  should  be  counted, 
and  this  number  multiplied  by  10,000  is  the 
number  per  cubic  millimeter.     The  average 
number  in  health  is  about  5,000,000.    Blood  of 
normal  richness,  then,  contains  about  50  corpus- 
cles per  haemacytometer  square.    Therefore  the 
number  in  two  squares  of  the  instrument  will 
always  represent  the  proportion  of  the  corpus- 
cular richness  to  normal  blood(  =  100) — that  is. 
the  percentage  proportion  to  normal.  Jt  is,  there^ 
O  O 
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fore,  conveniont  to  take  the  volume  of  blood 
represented  by  the  two  squares  (-00002  cubic 
millimeter)  as  the  standard  volume,  or  'uremic 
unit.'  For  instance,  it  is  found  that  the  blood 
diluted  presents  in  ten  squares  375  corpuscles 
or  76  in  two  squares  ('haemic  unit')— that  is,  75 
por  cout.  compared  with  the  normal.  To  learn 
tho  number  per  cubic  millimeter  we  have  only 
to  multiply  375  by  10,000,  =  3,750,000.  In 
counting  the  white  corpuscles,  if  they  are  not  in 
considerable  excess,  it  is  most  convenient  first 
to  ascertain  the  number  of  red  corpuscles  per 
square,  and  note  how  many  squares  are  con- 
tained in  a  fiold  of  the  microscope.  If  then  the 
focus  is  raised  so  that  the  corpuscles  are  becom- 
ing indistinct,  the  white  ones,  from  their  higher 
refracting  power,  will  appear  like  bright  points, 
and  the  number  in  a  series  of  fields  can  easily 
be  counted.  For  example,  the  number  of  red 
corpuscles  per  square  has  been  found  to  be  40, 
and  the  field  contains  15  squares,  that  is,  600 
corpuscles  per  field.  Ten  fields  contain  1 5  white 
corpuscles ;  the  proportion  of  white  to  red  will, 

therefore,  be  1  to  600  x  10»=  1  to  400. 
15 

With  this  apparatus  we  may  readily  ascer- 
tain, within  a  small  limit  of  unavoidable  error, 
the  corpuscular  richness  of  the  blood,  an  impor- 
tant element  in  many  morbid  states,  such  as 
anaemia ;  and  we  can  thus  ascertain  the  indi- 
cations for,  and  observe  the  effect  of,  therapeutic 
agents.  It  is,  however,  very  desirable  in  these 
cases  to  ascertain  also  the  richness  of  the  cor- 
puscles in  haemoglobin  (sec  Hjemoglobinometer). 
The  instrument  may  also  be  employed  for  ascer- 
taining the  globular  richness  of  milk  or  other 
liquids.  W.  E.  Qowbrs. 

HAEMATEMESIS  (aTfia,  blood,  and  6>e'ou,  I 
vomit). — Synon.  :  Fr.  Hematemese  ■  Ger.  Blut- 
brechen. 

Definition. — Vomiting  of  blood,  dependent 
on  a  variety  of  morbid  conditions. 

JEtiology  and  Pathology. —  Haemorrhage 
into  the  stomach  may  arise — 1.  From  the  laying 
open  of  an  artery.  2.  From  venous  or  capillary 
congestion  of  the  mucous  membrane.  3.  From 
causes  affecting  the  blood  itself,  so  that  it  tends 
to  transude  through  the  vessels  under  pressure 
of  the  circulation. 

1.  The  most  frequent  cause  of  haematemesis  is 
an  ulcer  of  the  stomach.  It  occurs,  according  to 
the  late  Dr.  Brinton,  in  about  one-third  of  all 
the  cases  of  gastric  ulcer  that  come  under  treat- 
ment. The  bleeding  usually  takes  place  shortly 
after  a  meal,  and  the  quantity  rejected  varies 
greatly.  In  some  cases,  it  is  so  small  that  it 
may  require  careful  examination  to  discover  it ; 
whilst  in  others  enormous  quantities  are  vo- 
mited, and  often  also  passed  through  the  bowels. 
The  splenic  artery  is  most  frequently  the  source 
of  the  bleeding,  but  it  may  arise  from  the 
coronary,  the  superior  pyloric,  or,  more  rarely, 
from  the  blood-vessels  of  some  of  the  neigh- 
bouring organs,  such  as  the  pancreas,  liver,  or 
spleen,  to  which  the  stomach  has  become  at- 
tached, and  which  may  happen  to  form  the  base 
of  the  ulcer.  It  is  not  necessary  that  the  ulcer 
should  be  of  large  size  to  produce  haemorrhage. 
Although  it  is  most  apt  to  occur  in  chronic 
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cases,  instances  have  been  recorded  in  which  a 
large  vessel  had  been  laid  open  by  an  ulcer  bo 
small  as  to  require  careful  search  for  its  detec- 
tion. It  must  be  borne  in  mind  that  extensive 
bleedings  may  take  place  without  any  vomiting, 
and  the  source  of  the  fatal  illness  be  overlooked. 
Such  cases  are  not  of  infrequent  occurrence,  and 
warn  the  practitioner  that  he  should  be  on  the 
alert,  whenever  signs  of  haemorrhage  present 
themselves,  and  that  he  should  not  rely  too  much 
on  the  absence  of  pain  and  vomiting.  In  cancer 
of  the  stomach  profuse  haemorrhage  is  less  com- 
mon than  in  simple  ulcer;  the  larger  vessels  being 
probably  compressed  by  the  new  growth,  which 
ordinarily  commences  in  the  submucous  tissue 
immediately  above  them.  But  a  constant  oozing 
of  blood  is,  on  tho  contrary,  more  common  than 
in  simple  ulceration.  This  blood,  acted  on  by 
the  gastric  j uice,  constitutes  the  '  coffee  ground' 
vomiting  of  the  older  authors.  Its  occurrence 
used  to  be  looked  upon  as  pathognomonic  of 
malignant  disease,  but  it  is  now  known  that  its 
presence  only  shows  that  the  bleeding  has  taken 
place  slowly  and  in  small  quantities  at  a  time. 
Occasionally  profuse  haemorrhage  takes  place 
from  the  rupture  of  an  aneurism  into  the 
stomach  ;  and  in  a  case  which  came  under  the 
writer's  notice  at  the  London  Hospital,  fatal 
vomiting  of  blood  resulted  from  the  perforation 
of  the  aorta  by  a  fish-bone  that  had  become  im- 
pacted in  the  oesophagus. 

2.  Congestion  of  the  portal  system  is  a  very 
frequent  cause  of  haematemesis.  The  most 
marked  and  fatal  cases  of  this  kind  occur  along 
with  plugging  of  the  vena  portae  or  its  large 
branches  -with  blood-clots  or  cancerous  matter. 
Such  cases  are  very  rare,  and  vomiting  of  blood, 
arising  from  venous  congestion,  ordinarily  results 
from  cirrhosis,  chronic  congestion,  and  other  dis- 
eases of  the  liver,  in  which  the  portal  circu- 
lation is  obstructed.  More  rarely  the  like  oc- 
currence is  observed  in  persons  suffering  from 
diseased  heart,  especially  where  there  is  narrow- 
ing of  the  mitral  orifice.  In  such  cases,  there 
is  generally  a  co-existence  of  chronic  catarrhal 
gastritis,  and  in  all  probability  the  bleeding 
takes  place  from  the  haemorrhagic  erosions  so 
common  in  that  condition.  In  one  form  of  thic 
disease  enormous  quantities  of  mucus  are  dis- 
charged. Sometimes  there  is  considerable  bleed- 
ing in  these  cases,  but  they  are  distinguishable 
from  ulcer  by  the  absence  of  pain  ;  by  the  vomit- 
ing being  only  occasional;  and  also  by  the  fact 
that  the  blood-stained  vomit  generally  follows  a 
profuse  evacuation  of  colourless  mucus,  and  is 
always  of  a  dark  colour.  In  females  thus  af- 
fected the  catamenial  discharge  is  generally  pro- 
fuse ;  and  the  attacks  of  vomiting  do  not  neces- 
sarily coincide  with  the  menstrual  periods.  It 
has  always  been  held  that  haematemesis  may  re- 
place the  menstrual  discharge.  Without  denying 
this,  the  writer  has  never  met  with  a  well-marked 
case  of  the  kind.  Haematemesis  due  to  acute 
congestion  is  also  a  constant,  result  of  irritant 
poisoning. 

3.  Haematemesis  also  arises  from  causes  affect- 
ing the  blood,  and  predisposing  it  to  ooze  through 
the  walls  of  the  veins  or  capillaries.  It  occurs 
in  this  way  in  purpura,  yellow  fever,  and  in  some 
cases  of  typhus.    In  jaundice,  where  bleeding 
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from  the  gums  and  other  mucous  membranes  is 
bo  often  observed,  life  may  be  suddenly  destroyed 
by  haematemesis.  Occasionally  a  haemorrhagic 
tendency  manifests  itself  suddenly,  without 
apparent  cause,  as  in  a  case  observed  by  the 
writer,  in  which  a  woman,  about  fifty  years  of 
age,  was  affected  with  severe  bleeding  from 
the  nose,  followed  by  excessive  menstrual  dis- 
charge, on  the  cessation  of  which  profuse  haema- 
temesis took  place,  from  which  she  sank.  She 
had  no  jaundice  nor  other  apparent  cause  for  her 
illness,  and  after  death  the  most  careful  scrutiny 
failed  to  detect  disease  in  any  organ.  To  this 
class  of  causes  we  should  probably  refer  the 
hsematemesis  occurring  in  acute  atrophy  of  the 
liver,  and  in  pysemia,  as,  in  all  probability,  the 
oozing  of  blood  through  the  vessels  arises  from 
changes  effected  in  its  chemical  or  physical  com- 
position. 

Symptoms. — Generally  the  patient  in  hasmate- 
mesis  is  suddenly  attacked  with  faintness,  accom- 
panied by  a  feeling  of  weight  at  the  pit  of  the 
stomach,  the  countenance  is  pale,  the  pulse  feeble 
and  compressible,  and  in  some  cases  actual  syncope 
occurs.  This  state  terminates  by  vomiting,  and  a 
greater  or  less  quantity  of  blood  is  rejected  from 
the  stomach.  When  a  large  blood-vessel  has 
been  laid  open,  and  the  bleeding  has  taken  place 
rapidly,  the  blood  may  be  florid  ;  but  generally 
the  haemorrhage  goes  on  so  slowly  that  time  is 
given  for  the  action  of  the  gastric  juice  upon  it, 
and  consequently  it  is  of  a  dark  colour.  It  is 
not  often  that  the  stomach  is  completely  emp- 
tied, or  perhaps  the  bleeding  persists  in  small 
quantities  after  the  vomiting  has  ceased,  so 
that  the  stools  are  generally  of  a  dark  or  pitchy 
character,  from  the  admixture  of  blood  that 
has  passed  into  the  intestines.  The  haemorrhage 
may  cease  soon  after  the  stomach  has  been  emp- 
tied, or  the  vomiting  of  blood  may  recur  from 
time  to  time,  or — and  this  is  very  apt  to  occur  in 
gastric  ulcer — months  or  years  may  elapse  before 
it  again  takes  place. 

Diagnosis. — In  some  cases,  when  the  blood  has 
been  slowly  effused  into  the  stomach,  there  may 
be  difficulty  in  determining  whether  the  dark 
colour  arises  from  bile  or  blood.  The  micro- 
scope or  spectroscope  will  be  enough  to  settle 
this  point ;  or  the  liquid  may  be  boiled  with  alco- 
hol, and  tested  for  the  biliary  salts.  It  is  not 
always  easy  to  ascertain  whether  the  blood  has 
come  from  the  lungs  or  from  the  stomach,  as  the 
patient  is  sometimes  so  much  alarmed  that  he 
cannot  say  whether  it  was  brought  up  by  cough- 
ing or  vomiting.  As  a  general  rule,  the  blood 
from  the  lungs  is  florid,  mixed  with  mucus, 
alkaline,  and  frothy;  that  from  the  stomach  of 
Larker  colour,  intermixed  with  particles  of  food, 
and  in  masses.  Again,  haemoptysis  is  generally 
preceded  by  symptoms  referable  to  heart  or 
lu  ngs,  such  as  cough,  expectoration,  and  dyspnoea ; 
hiematemesis  by  the  symptoms  indicative  of 
gastric  or  hepatic  disease,  such  as  those  de- 
scribed above. 

Prognosis. — As  a  general  rule  this  is  favour- 
able in  haematemesis,  more  especially  in  first 
attacks.  Dr.  Brinton  calculated  that  death  re- 
sulted from  this  cause  in  only  3  to  5  per  cent, 
of  the  cases  of  gastric  ulcer ;  and  it  is  still  loss 
frequently  fatal  where  it  proceeds  from  hepatic 
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congestion  or  cirrhosis.  Still,  the  possibility  of 
the  bleeding  arising  from  flooding  of  the  portal 
vein,  from  the  opening  of  a  large  artery,  or  from 
the  bursting  of  an  aneurism,  should  be  kept  in 
view,  and  the  patient  carefully  watched. 

Treatment. — Wher3  a  large  quantity  of  blood 
has  been  ejected  from  the  stomach,  the  treatment 
must  be  prompt  and  decided.  The  patient  should 
be  maintained  in  a  recumbent  posture,  and  kept 
perfectly  quiet.  All  food  must  be  forbidden,  and 
pieces  of  ice  placed  in  the  mouth  to  suck.  If  faintr 
ness  be  present,  it  is  better  not  to  give  brandy, 
which  almost  always  brings  on  vomiting,  but  to 
apply  ammonia  to  the  nostrils  ;  or,  if  necessary 
an  enema  containing  brandy  may  be  given. 

The  best  styptics  are  gallic  acid,  alum,  and 
acetate  of  lead.  The  gallic  acid  may  be  given  in 
10-grain  doses,  along  with  10  or  15  minims  of 
dilute  sulphuric  acid,  and  should  be  repeated 
frequently.  Alum  may  be  prescribed  in  infusion 
of  roses;  and  the  acetate  of  lead  in  2-grain  doses 
in  the  shape  of  a  pill,  or  combined  with  acetic 
acid.  Oil  of  turpentine  is  also  used.  Where  the 
bleeding  is  slight,  and  there  is  good  reason  to 
believe  it  arises  from  portal  congestion,  the  best 
treatment  is  to  give  a  small  dose  of  calomel,  fol- 
lowed by  sulphate  of  magnesia  and  dilute  sulphuric 
acid  in  infusion  of  roses  every  three  or  four  hours, 
until  purging  is  produced. 

For  some  days  after  severe  haematemesis,  the 
strictest  quiet  should  be  maintained ;  and,  in  the 
case  of  ulcer  of  the  stomach,  opium  should  be 
used,  and  the  diet  most  carefully  regulated ;  if 
rendered  necessary  by  persistent  bleeding,  nutri- 
tive enemas  should  be  substituted  for  food  by 
the  mouth,  and  all  purgatives  avoided.  When  the 
haemorrhage  has  arisen  from  portal  congestion,  a 
free  action  on  the  intestinal  canal  should  be  com- 
menced in  a  few  days  after  the  cessation  of  the 
haemorrhage,  so  as  to  diminish  the  amount  of 
blood  in  the  venous  system  of  the  alimentary 
organs.  S.  Fenwick. 

H-&JMATHIDROSIS  (aT/xa,  blood,  and 
FSpcSs,  sweat). — Bloody  sweat.  See  Perspira- 
tion, Disorders  of. 

HJEMATHORAX.    See  Hjemato-thorax. 

HJEMATIN. — See  Hemoglobin. 

HUE  M  ATITtf  TTRI  A,  PAROXYSMAL 

(haematin  ;  and  olpov,  the  urine).  —  Stnon.  : 
Haemoglobinuria. 

Definition. — A  paroxsymal  affection  of  the 
system;  manifesting  itself  by  changes  in  the 
urine  ;  caused  sometimes  by  malaria,  and  some- 
times by  other  conditions  not  yet  determined ; 
consisting  in  no  anatomical  change  as  yet  recog 
nised  ;  and  characterised  by  the  occasional  occur- 
rence of  constitutional  disturbance,  with  discharge 
of  dark,  blood-stained  urine.  _ 

./Etiology. — The  most  important  extrinsic 
cause  of  the  tendency  to  this  disease  is  malarious 
poison,  the  most  important  cause  of  the  parox- 
ysm is  exposure  to  cold  or  wet ;  but  the  tendency 
may  exist  without  malarial  poison,  and  the  attack 
may  occur  apart  from  any  special  exposure. 
Amongst  intrinsic  causes,  sex  is  evidently  im- 
portant, for  the  disease  is  almost  confined  to 
males.  It  may  occur  in  children,  and  may  occa- 
I  sionally  rocur  during  a  period  of  years. 
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Anatomical  Characters, — The  disease  not 
being  fatal,  there  is  no  evidence  as  to  the  exist- 
ence of  any  anatomical  change  in  the  kidneys. 

Symptoms.— Hsematinuria  is  paroxysmal,  but 
not  distinctly  periodic.  It  may  commenco  in  child- 
hood or  during  adult  lifo.  The  attacks  may  occur 
once,  twice,  or  thrice  a  day,  on  alternate  days, 
ones  a  week,  or  quito  irregularly.  The  paroxysm 
may  commence  abruptly  without  any  premonitory 
symptom,  bat  is  more  commonly  ushered  in  by 
a  feeling  of  uneasiness  in  the  loins  and  limbs, 
by  shivering,  and  general  chilliness.  Sometimes 
it  is  preceded  by  slight  jaundice,  furred  tongue, 
and  other  symptoms  of  gastric  catarrh;  and 
sometimes  albuminuria  precedes  by  a  few  hours 
or  a  day  the  occurrence  of  hsematinuria.  The 
more  abrupt  attacks  frequently  terminate  by  the 
discharge  of  the  peculiar  urine,  and  the  next 
urine  is  normal,  or  nearly  so.  In  some  cases  albu- 
minuria lingers  for  a  time  after  the  discoloration 
h  as  passed  off.  The  characters  of  the  urine  are  very 
peculiar.  Its  colour  is  like  porter,  or  like  muddy 
port  wine  ;  its  specific  gravity  ranges  from  1015 
to  1035;  it  is  acid,  or  faintly  alkaline;  highly 
albuminous ;  sometimes  it  contains  excess  of  urea ; 
and  throws  down  a  copious  sediment.  This  con- 
tains very  few  or  no  blood-corpuscles,  but  an 
immense  amount  of  granular  blood-pigment,  with 
numerous  tube-casts — hyaline  or  epithelial,  often 
loaded  or  coated  with  amorphous  granular  matter, 
and  with  minute  crystals  of  oxalate  of  lime. 
The  colour  is  not  due  to  blood-corpuscles,  and  it 
is  said  not  to  be  due  to  haematin,  but  to  haemo- 
globin. In  some  cases  the  urine  is  less  affected, 
being  merely  albuminous,  and  not  depositing  pig- 
ment. It  may  be  doubted  whether  this  condition 
should  be  admitted  to  the  same  category  as  the 
disease  under  discussion,  but  cases  which  have 
come  under  the  writer's  observation  seem  to  show 
that  it  is  entitled  so  to  rank. 

Diagnosis. — The  only  diseases  with  which  in- 
termittent hsematinuria  is  likely  to  be  confounded 
are  haematuria,  and  renal  calculus  or  gravel.  From 
the  former  it  is  distinguished  by  the  abundance  of 
the  blood-pigment,  and  the  extreme  rarity  of 
blood-corpuscles;  from  the  latter  by  the  short 
duration  of  the  attacks,  the  presence  of  the  cha- 
racteristic deposit,  with  the  fact  that  the  pains 
affect  both  loins,  not  merely  one.  It  is  some- 
times important  to  distinguish  the  milder  forms, 
in  which  merely  albuminuria  occurs,  from  conges- 
tion or  from  commencing  inflammatory  Bright's 
disease.  It  is  not  always  possible  to  distinguish 
these  during  the  early  hours  of  the  attack ;  but 
the  amount  of  general  disturbance,  the  state  of 
the  tongue,  the  slight  jaundice,  the  suddenness 
of  the  onset,  and  the  absence  of  dropsy,  generally 
suffice  to  make  it  clear. 

Prognosis. — The  prognosis  is  good  in  paroxys- 
mal haematinuria,  as  to  the  individual  par- 
oxysm. The  tendency  to  the  disease  is  also 
aot  unfrequently  got  rid  of.  It  has  not  proved 
fatal  in  any  case.  But  it  appears  sometimes  to 
usher  in,  or  to  constitute,  an  early  symptom  of 
Bright's  disease — the  cirrhotic  form. 

Treatment. — As  the  paroxysm  is  spontane- 
ously recovered  from,  little  need  be  done,  excepts 
ing  with  the  view  of  alleviating  the  discomfort 
of  the  patient.  He  should  go  to  bed  and  be 
kept  warm,  and  have  abundance  of  warm  drinks. 


HEMATOCELE. 
In  respect  of  diminishing  or  removing  the  ten- 
dency to  the  malady,  various  remedies  have  been 
found  useful,  among  which  may  be  mentioned 
quinine,  tincture  of  cinchona,  iron,  arsenic,  and 
chlori'la  of  ammonium. 

T.  Grainger  Stewart. 

HAEMATOBIUM  (ulua,  the  blood,  and  filot, 
life). — A  synonym  for  haanatczoon.  See  Hema- 
tozoa. 

1 1  HEMATOCELE  [pl/ut,  blood,  and  h^Atj,  a 
tumour). — Synon.  :  Fr.  Hematocele  ;  Ger.  Bbit- 
ffesckwulst. — Definition. — The  swelling  occa- 
sioned by  effusion  of  blood  in  the  sac  of  the  tunica 
vaginalis,  or  in  a  cyst  connected  with  the  testicle. 

^Etiology  and  Symptoms. — The  extravasa- 
tion of  blood  in  hematocele  may  take  place 
in  a  healthy  state  of  the  parts,  or  it  may  suc- 
ceed or  be  combined  with  hydrocele.  In  both 
cases  it  may  be  occasioned  by  a  blow,  or  by  vio- 
lent efforts  made  in  straining,  especially  in  old 
persons,  or  when  the  blood-vessels  are  diseased. 
It  may  happen  also  from  the  accidental  wound  of 
a  vessel  in  tapping  a  hydrocele.  The  blood 
effused,  if  small  in  quantity,  mixes  with  the  fluid 
of  the  hydrocele,  occasioning  slight  enlargement 
without  disturbance.  H  it  be  large  in  quantity, 
coagula  are  formed  ;  inflammation  is  excited  in 
the  tunica  vaginalis ;  and  plastic  exudation  occurs 
on  its  inner  surface,  sometimes  forming  layers, 
and  rendering  the  sac  extremely  dense  and  firm. 

The  testicle  preserves  the  same  relation  to  the 
remainder  of  the  tumour  as  in  hydrocele,  being 
situated  at  its  posterior  part.  Its  position,  how- 
ever, is  liable  to  similar  alterations  as  occur  in 
hydrocele,  which  are  very  difficult  of  detection, 
owing  to  the  great  thickening  of  the  parts. 

Diagnosis. — A  hematocele  may  be  distin- 
guished from  a  hydrocele  by  the  absence  of  trans- 
parency ;  the  obscure  character  of  the  fluctuation ; 
the  heavy  feel  of  the  tumour  when  balanced  in 
the  hand ;  and  the  sudden  and  accidental  mode 
of  its  occurrence.  In  old  chronic  cases,  in  which 
the  tunica  vaginalis  and  its  envelopes  have  be- 
come much  thickened  and  indurated,  the  tnmour 
possesses  so  firm  a  character,  and  feels  so  heavy 
and  solid,  that  it  is  very  liable  to  be  mistaken 
for  a  chronic  enlargement  of  the  testicle  ;  and  the 
diagnosis,  at  all  times  difficult,  in  some  instances 
cannot  be  satisfactorily  made  out  by  the  most 
experienced  hands.  The  records  of  surgery  fur- 
nish many  cases  in  which  castration  has  been 
performed  owing  to  a  mistaken  diagnosis.  When 
doubt  exists,  it  should  be  removed  by  the  intro- 
duction of  a  trochar  or  by  an  incision  before  any 
serious  operation,  such  as  castration,  is  under- 
taken. 

Treatment. — "When  haematoeele  succeeds  a 
hydrocele,  the  blood,  if  small  in  quantity,  mixes 
with  the  fluid  of  the  hydrocele  without  producing 
irritation.  The  tinged  fluid  may  be  removed  by 
tapping,  and  the  operation  can  bo  repested  after- 
wards at  intervals  until  the  fluid  is  free  from 
discoloration.  Even  when  inflammation  arises,  if 
the  sac  be  tapped  and  tension  removed,  and  the 
patient  bo  kept  at  rest,  with  ice  applied  to  the 
part,  the  inflammation  may  subside.  When, 
however,  the  blood  effused  is  large  in  quantity, 
and  when  the  inflammation  is  acute  and  threatens 
suppuration,  the  tumour  should  be  punctured  at 
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its  upper  part,  n  director  introduced,  and  the  sac 
freely  laid  open  by  incision.  This  must  be  done 
with  care,  so  as  to  avoid  wounding  the  testicle. 
A  chronic  haematocele  with  a  very  thickened  sac 
must  be  cut  into  in  the  same  way  ;  and  lateral 
portions  of  the  sac  may  be  excised,  so  as  to  lessen 
the  wound  for  healing.  The  practitioner  must 
bear  in  mind  that  the  testicle  is  sometimes 
situated  in  front,  as  in  cases  of  inversion,  and  is 
then  very  liable  tq  injury  in  the  operation  of  in- 
cision, and  even  in  tapping. 

Encysted  haematocele. — Encysted  haemato- 
cele  implies  an  effusion  of  blood  in  the  sac  of  an 
encysted  hydrocele ;  and  the  treatment  is  the 
same  as  that  required  for  ordinary  haematocele. 

Haematocele  of  the  Cord. — Blood  may  also 
be  effused  in  the  areolar  tissue  of  the  spermatic 
cord,  constituting  diffused  haematocele  of  the 
cord  ;  or  in  a  cyst  in  the  cord,  constituting  en- 
cysted hsematocele  of  the  cord.  Such  cases  are 
very  rare.  T.  B.  Cdklino. 

H2EMATOIDIW. — See  Hemoglobin. 

HEMATOMA  (afjUOT(ia>,  I  fill  with  blood). — 
A  peculiar  form  of  bloody  tumour,  or  a  collection 
of  extravasated  blood  that  has  undergone  cer- 
tain changes.  It  is  observed  more  especially  in 
connection  with  the  ear,  the  scalp,  and  the 
meninges.  See  Cephalhematoma  ;  Hematoma 
Aubis  ;  Meninges,  Cbeebrax,  Haematoma  of ; 
and  Tumours.  The  term  is  sometimes  also  ap- 
plied to  fungus  haematodes. 

HEMATOMA  ATJBIS  (ai>aTo&>,  I  fill 
with  blood  ;  auris,  of  the  ear). — Synon.  :  The 
Insane  ear ;  Fr.  Othematome ;  Hematome  de 
1' oreille  des  alienes  ;  Ger.  Othamatoma  ;  Okrblut- 
geschxuulst  von  GeisteskranJcen. 

Definition. — An  affection  of  the  auricle,  which 
occurs  almost,  if  not  quite  exclusively,  in  the 
insane,  and  consists  in  the  effusion  of  blood  or 
bloody  serum  between  the  cartilage  and  its  peri- 
chondrium, to  such  an  extent  as  to  form  a  distinct 
tumour. 

Etiology. — In  most  of  the  few  cases  of  haema- 
toma auris  which  have  been  published  to  show 
that  this  disease  may  occur  in  the  sane,  the  de- 
scription given  of  the  patients  rather  points  to 
their  insanity  than  otherwise.  It  is  most  com- 
mon in  cases  of  general  paralysis  and  mania  (acute 
and  chronic),  but  also  occurs  in  melancholia, 
dementia,  and  idiocy.  It  is  about  four  times 
as  frequent  in  men  as  in  women ;  and  more  often 
affects  the  left  ear  than  the  right.  Sometimes 
both  ears  are  affected,  but  seldom  at  the  same 
time.  There  would  seem  to  be,  in  many  or  all 
of  the  insane,  a  morbid  condition  of  the  vessels 
or  other  tissues  of  the  auricle,  which  predisposes 
to  the  occurrence  of  haematoma.  If  this  condition 
be  present  to  a  sufficient  degree,  the  disease  may 
arise  spontaneously ;  in  other  cases  a  very  slight 
injury  may  be  sufficient  to  cause  it;  whilst  in 
others  very  considerable  violence  is  necessary  for 
its  production. 

Symptoms  and  Course.— The  disease  first 
makes  itself  evident  by  the  appearance  of  a 
swelling  of  about  the  size  of  a  horse-bean  ;  this 
is  almost  always  upon  the  anterior  surface  of 
the  pinna,  and  usually  in  the  neighbourhood  of 
the  fossa  of  the  antiholix.  The  skin  over  the 
tumour  is  generally  of  a  reddish  or  bluish- 
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red  colour,  but  may  be  unaltered  at  first ;  the 
temperature  of  the  ear  is  sensibly  raised;  the 
swelling  is  very  painful  and  tender ;  there  is  no 
extravasation  of  blood  from  the  cutaneous  vessels; 
and  the  tumour  is  not  cedomatous.  At  this  stage, 
the  effusion  which  has  taken  place  between  the 
cartilage  and  its  perichondrium  consists  of  dark 
red  fluid  blood.    In  rare  cases  the  swelling  does 
not  increase  further ;  the  inflammatory  symptoms 
subside  after  about  a  week ;  absorption  gradually 
takes  place  ;  and  only  a  slight  thickening  remains. 
More  usually  the  tumour  increases  and  may  at- 
tain the  size  of  a  hen's  egg ;  it  becomes  tense,  elas- 
tic, distinctly  fluctuating,  and  hot ;  and  is  often 
of  a  bright  red  colour.     Its  prominent  interior 
wall,  consisting  of  skin,  cellular  tissue,  and  peri- 
chondrium, is  felt  to  be  thinner  and  less  resisting 
than  the  posterior,  which  contains  the  ear-car- 
tilage.   In  certain  cases,  however,  owing  to  the 
brittle  cartilage  having  split  up.  and  portions  of 
it  having  adhered  to  either  wall,  both  walls 
present  irregularly  alternating  characters.  The 
time  which  a  haematoma  takes  to  attain  its 
largest  size  varies  from  a  week  to  a  month ;  it 
then  generally  involves  the  whole  of  the  concha, 
occluding  the  external  auditory  meatus ;  the 
folds  of  the  auricle  are  lost,  with  the  exception 
of  the  helix  (which  appears  as  a  band  running 
round  the  tumour),  and  the  dependent  lobule. 
The  weight  of  the  tumour  causes  the  whole  ear 
to  fall  somewhat  forwards  and  outwards.  Some- 
times, especially  in  the  presence  of  constant  or 
repeated  irritation,  the  inflammatory  stage  may 
last  many  weeks,  and  the  deformity  which  always 
results  from  the  affection  is  thereby  greatly  in- 
creased.   Unless  subjected  to  violence,  it  very 
rarely  happens  that  the  tumour  opens  spontane- 
ously, although  its  tense  and  inflamed  appearance 
often  seems  to  indicate  that  such  an  occurrence 
is  imminent.    If  rupture  does  take  place,  suppu 
ration  ensues  ;  portions  of  cartilage  come  away, 
the  cavity  closes  very  slowly ;  and  great  defor- 
mity results.    The  most  common  course  is  for 
the  inflammatory  symptoms  gradually  to  subside. 
The  anterior  wall  becomes  firmer,  owing  to  a 
new  deposit  of  cartilage  upon  its  inner  surface ; 
the  sense  of  fluctuation  is  gradually  lost ;  and 
the  tumour  slowly  diminishes  in  size,  often  yield- 
ing a  somewhat  doughy  sensation  to  the  touch. 
Occasionally,  at  this  stage,  some  gaseous  contents 
have  been  observed  in  the  cavity.    The  colour 
of  the  skin  over  the  tumour  becomes  gradually 
more  dusky ;  it  then  passes  into  yellow  and, 
later  on,  into  an  unnatural  pallor.    As  the  fluid 
contents  become  absorbed,  the  tumour  becomes 
harder  and  smaller;  folds  again  appear  in  the 
auricle,  but  do  not  correspond  to  the  original 
ones;  and  the  pinna  remains  permanently  thick- 
ened, puckered,  and  often  nodular. 

Anatomical  Characters. — Many  of  these  have 
been  given  above  in  explanation  of  symptoms, 
and  do  not  requite  to  be  repeated.  A  shrivelled 
auricle,  which  has  previously  been  affected  by 
haematoma,  presents,  on  section,  two  distinct 
layers  of  cartilage  ;  these  are  of  varying  thick- 
ness, and  separated  from  each  other  by  vascular 
fibrous  tissue,  which  often  contains  within  it 
other  small  isolated  plates  of  cartilage,  and  some 
times  also  small  portions  of  bone.  The  fibrous 
tissue  is  the  organised  product  ol  the  original 


66G  HEMATOMA  AURIS. 


HEMATURIA. 


effusion  ;  the  two  layers  of  cartilage  have  been 
developed  upou  the  inner  surfilfces  of  the  peri- 
chondrium ;  the  loose  portions  of  cartilage  and 
bone  which  are  occasionally  seen,  are  developed 
from  "he  fibrous  tissue.  It  used  to  bo  supposed 
that  the  bone  (which  is  soft,  vascular,  and  con- 
tains well-devolopod  Haversian  systems)  resulted 
from  ossification  of  the  ear-cartilage ;  but  the 
writer  has  shown  elsewhere  (Brit.  Med.  Jour- 
nal, Oct.  1873)  that  this  is  not  the  case. 

Prognosis.— The  local  affection  js  in  no  way 
dangerous,  but  it  always  leaves  behind  it  a  per- 
manent characteristic  deformity  of  the  auricle. 
The  sense  of  hoaring  is  only  affected^  by  the  oc- 
clusion of  the  auditory  meatus ;  but  this  condition 
very  rarely  persists  after  the  acute  stage.  The 
occurrence  of  hsematoma  auris  affects  the  prog- 
nosis of  the  mental  disease  unfavourably,  but 
does  not  necessarily  indicate  the  approach  of 
a  fatal  termination  to  the  case. 

Treatment.—  Protection  of  the  part  from 
injury  is  usually  all  that  is  necessary.  Cooling 
applications  might  be  useful  if  inflammation  were 
excessive.  The  tumour  should  not  be  opened ;  nor 
should  a  portion  of  the  anterior  wall  be  removed, 
as  has  been  recommended;  these  procedures  only 
lead  to  suppuration.  It  is  useless  to  empty  the 
cavity  by  aspiration,  as  it  fills  again  with  great 
rapidity.  The  treatment  by  pressure  is  very 
painful,  and  yields  no  good  result. 

Chas.  S.  W.  Cobbold. 

HLffiMATO-PEEICABDIUM  (aT/ia,  blood ; 
irepl,  about ;  and  icap?la,  the  heart). — An  extra- 
vasation of  blood  into  the  sac  of  the  pericardium. 
See  Pericardium,  Diseases  of. 

HLS3MATO-THOBAX  (afca,  blood,  and 
0&Spa|,  the  chest). — An  extravasation  of  blood 
into  the  pleural  cavity.  See  Pleura,  Diseases  of. 

H51MATOZOA  (aTfia,  blood,  and  (uov,  an 
animal). — This  term  is  of  general  application 
to  all  kinds  of  animal  parasites  dwelling  in  the 
blood  and  blood-vessels ;  but  its  employment 
is  often  restricted  to  certain  of  the  nematoid 
entozoa,  which  display  this  habit  iv  a  more 
marked  degree  than  the  other  parasites  are  wont 
to  do.  All  classes  of  helminths  are  liable,  at 
some  time  or  other  in  the  course  of  their  life- 
time, to  take  up  their  residence  in  the  blood,  but 
in  the  case  of  the  Tonics,  or  rather  of  their  prosco- 
lices,  this  period  is  of  very  short  duration.  One 
or  two  species  only  of  fluke-worms  or  trematodes 
play  a  similar  role  in  man,  the  most  important 
being  the  Bilharzia,  which  gives  rise  to  an  en- 
demic haematuria  at  the  Cape,  and  elsewhere  in 
Africa  (see  Bilharzia).  Our  knowledge  of  the 
nematoid  hsematozoa  dates  at  least  as  far  back  as 
the  time  of  Ruysch  (1665)  who  was  acquainted 
with  the  strongyks  which  produce  aneurism  in 
the  horse  and  other  solipeds;  whilst  more  than 
half  a  century  later  the  subject  received  additions 
from  the  writings  of  Schulze  (1725)  and  Chabert 
(1782);  and  subsequently  from  che  memoir  by 
Raycr  (1843).  About  the  latter  period  also 
the  observations  by  Grube  and  Delafond  '  on  a 
verminiferous  condition  of  the  blood  of  dogs, 
caused  by  a  great  number  of  haematozoa  of  tho 
genus  Filaria,'  excited  much  attention  ;  but  until 
quite  recently  it  was  not  so  much  as  suspected 


that  similar  microscopic  filariae  infested  the 
human  body.  In  1872  Dr.  LewiB  announced  the 
important  dincovery  of  the  existence  of  nematoid 
worms  in  the  living  human  subject  also.  See 
Ciiyluria  ;  and  Filaria  Sanguinis-Hominis. 

T.  8.  Cobbold. 

H-ZEMATURIA  (oT/xo,  blood,  and  olpoy, 
urine). — Stnon.:  Fr.  Himaturie;  Ger.  Blutharn>n. 

Description. —  Haematuria  is  a  symptom  of 
many  different  morbid  conditions  of  the  system, 
and  of  the  urinary  tract.  The  quantity  of  blood 
discharged  in  the  urine  varies  greatly,  and  the  ap- 
pearance of  the  urine  corresponds.  Sometimes  it 
is  dark,  loaded  with  clots ;  sometimes  it  is  merely 
smoky,  or  of  a  faintly  pink  hue.  It  is  albuminous, 
and  corpuscles  (often  altered  by  soaking  in  the 
urine)  may  be  discovered  by  the  microscope,  some- 
times becoming  swollen,  sometimes  shrunken. 
The  following  are  the  best  tests"  for  detecting 
the  presence  of  blood  in  the  urine. — 1.  Guaiacum. 
When  equal  parts  of  tincture  of  guaiacum  and 
oil  of  turpentine  are  shaken  together  to  make 
an  emulsion,  and  the  urine  is  cautiously  added, 
an  intense  blue  colour  is  produced  if  blood  be 
present.  2.  Spectrum  analysis.  Very  minute  quan- 
tities of  blood  in  the  urine  show  absorpt'on-lines 
between  Frauenhofer's  lines  D  and  E  in  the  yellow 
and  green  of  the  spectrum.    See  Spectroscope. 

The  blood  in  haematuria  may  be  derived  from 
the  urethra.  If  so,  it  precedes  the  stream  of 
urine,  sometimes  forms  a  long  thin  clot,  and  may 
escape  in  the  intervals  of  micturition.  Sometimes 
it  is  derived  from  the  prostate  gland  or  the 
bladder.  When  it  has  lain  in  the  bladder  and 
been  poured  out  in  considerable  quantity,  it  is 
often  in  clots ;  and  when  the  urine  is  voided,  the 
first  part  is  frequently  clear,  the  last  loaded 
with  blood.  Blood  may  also  be  derived  from 
the  ureter  or  the  pelvis  of  the  kidney.  Some- 
times clots  in  the  form  of  moulds  of  these  struc- 
tures may  be  recognised.  At  other  times  the 
blood  is  derived  from  the  substance  of  the  kidney, 
and  then  is  intimately  mixed  up  with  the  urine, 
which  frequently  exhibits  bloody  tube-casts. 

.iEtiology  and  Pathology. — Urethral  haemor- 
rhage is  due  to  local  inflammation  or  rupture  of 
vessels.  Prostatic  haemorrhage  may  be  due  to 
malignant  disease,  to  tumours,  to  inflammation, 
or  to  scrofulous  affection  of  that  organ.  Vesical 
haemorrhage  results  from  malignant  disease,  from 
simple  villous  growth,  inflammation,  ulceration, 
tubercular  disease,  or  the  irritation  of  calcu- 
lus. Haemorrhage  from  the  ureters  or  pelvis 
of  the  kidney  may  be  due  to  the  presence  of  calculi, 
or  to  unexplained  causes.  Haemorrhage  from  the 
kidney  may  be  due  to  cancer,  tubercle,  suppura- 
tive nephritis,  or  to  the  irritation  of  crystals  or 
amorphous  concretions  within  the  uriniferous 
tubules.  Haemorrhage  occurs  also  in  all  the 
forms  of  Bright's  disease,  especially  in  the  early 
stage  of  the  inflammatory  form,  and  the  advanced 
stage  of  the  cirrhotic.  It  results  moreover  from 
over-doses  of  turpentine  and  cantharides,  and  from 
rupture  of  the  kidney.  Sometimes  it  is  a  manifes- 
tation of  purpura  hemorrhagica,  more  rarely  of 
scorbutus;  and  occasionally  it  occurs  in  the  course 
of,  it  as  a  sequel  of  eruptive  or  continued  fever6. 
It  is  also  occasionally  vicarious.  Renal  haemorrhage 
occurs  in  Egypt,  Mauritius,  and  other  localities. 
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in  consequence  of  the  presence  in  the  pelvis  of 
the  kidney  of  a  minute  parasite,  the  Bilharzia 
heematobia ;  or  of  the  presence  in  the  blood  of 
the  Filaria  sanguinis-hominis.  See  Bilharzia  ; 
Chyluria  ;  and  Filaria  Sanguinis-Hominis. 

Treatment. — The  treatment  of  hematuria 
must  vary  according  to  the  lesion  to  which  the 
haemorrhage  is  due,  but  where  the  symptom  is  so 
urgent  as  to  demand  treatment  for  itself,  the 
most  important  points  to  be  attended  to  are  rest ; 
free  relief  of  the  bowels  ;  the  application  of  ice- 
bags  over  the  source  of  the  haemorrhage  ;  along 
with  the  internal  administration  of  astringents, 
especially  gallic  acid,  ergot  of  rye,  perchloride 
or  pernitrate  of  iron,  turpentine,  or  acetate  of 
lead,  with  or  without  opium.  If  these  do  not 
succeed,  the  subcutaneous  injection  of  ergotine 
is  often  efficacious.  Surgical  interference  may 
be  required  for  relief  of  symptoms  due  to  co- 
agula.  T.  Grainger  Stewart. 

HEMIC  ASTHMA. — A  form  of  asthma, 
dependent  upon  an  abnormal  condition  of  the 
blood.    See  Asthma. 

HEMIC  MURMUR. — A  murmur  connected 
with  the  condition  of  the  blood,  as  in  anaemia. 
See  Anemia  ;  and  Physical  Examination. 
HEMIN. — See  ILemoglobin. 
HEMOGLOBIN"  (al>a,  blood,  and  globus, 
a  ball).  Synon.  : — Haematoglobulin  ;  Haemato- 
crystallin  ;  Cruorin  (Stokes). — This  substance, 
which  is  of  great  physiological  interest,  is  of  an 
extremely  complex  nature,  being  a  compound  of 
two  bodies,  the  one  a  proteid  known  as  globulin 
or  globin  ;  and  the  other  a  nitrogenous  derivative 
called  haematin.  These  two  substances  are  com- 
bined in  the  proportion  of  87"5  per  cent,  of 
globulin  to  12-41  per  cent,  of  haematin  (Schmidt)  ; 
and  the  provisional  formula  of  haemoglobin,  ac- 
cording to  Hoppe-Seyler,  is  C600  H060  N154  Fe  Sa 
O1'9.  If  we  estimate  the  red  corpuscles  as  form- 
ing about  32  per  cent,  of  ordinary  blood,  haemo- 
globin may  be  considered  as  forming  13  to  14 
per  cent,  of  the  same  blood. 

Haemoglobin  presents  a  singular  exception  to 
the  general  law  of  diffusion,  inasmuch  as,  though 
it  readily  crystallises,  it  will  not  diffuse  through 
membrane  as  such  without  decomposition.  A 
considerable  variety  in  the  shape  of  the  crystals 
is  met  with  in  different  animals ;  in  man  they 
occur  as  elongated  prisms. 

The  most  important  property  of  this  compound 
is  its  affinity  for  oxygen.  In  some  obscure  man- 
ner this  gas  enters  into  a  loose  combination  with 
haemoglobin,  forming  oxy-hcemoglobin;  and  is 
then  conveyed  by  the  red  corpuscles  through- 
out the  body;  separating  again  from  its  con- 
veyer in  the  tissues.  The  haemoglobin  thus 
deprived  of  its  oxygen  is  known  as  reduced 
hemoglobin,  and  is  of  a  purplish  colour,  whilst 
the  oxy-haemoglobin  is  of  a  scarlet  tint.  It  is 
thus  that  the  difference  in  colour  between  arte- 
rial and  venous  blood  is  mainly  to  be  accounted 
for.  It  is  to  be  noted  that  whatever  be  the 
nature  of  the  combination  that  exists  between 
the  oxygen  and  its  carrier,  it  is  such  that  the  gas 
retains  its  properties  as  a  gas,  and  the  union  may 
be  roughly  compared  to  a  mere  solution  of  the  gas 
in  a  fluid.  The  recent  experiments  of  Malassez, 
llayem,  Gowers,  and   othors  have  furnished 
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us  with  moans  of  estimating  within  very  reason- 
able limits  thequantity  of  red  corpuscles  contained 
in  any  sample  of  blood  (see  Hemacytometer)  ; 
and  further  by  a  comparison  of  its  colour  with 
that  of  a  solution  of  known  strength  the  per- 
centage of  hremoglobin  in  it  may  be  ascertained 
with  tolerable  accuracy  (&/e  Hjemoglobinomb- 
ter).  We  are  as  yet  unacquainted  with  the  varia- 
tion in  its  amount  in  the  majority  of  diseases,  but 
a  very  considerable  diminution,  even  to  the  extent 
of  25  per  cent.,  has  been  met  with  in  chlorosis. 
Whether  with  the  alteration  in  quantity  of  haemo- 
globin there  is  any  change  in  its  composition  is 
uncertain  ;  from  the  improvement  following  the 
administration  of  iron  in  certain  cases  of  anaemia 
it  would  seem  that  there  may  be.  As  regards  the 
iron-constituent  of  this  compound,  amounting  to 
•4  or  -5  per  cent.,  it  has  been  suggested,  although 
on  no  very  good  grounds,  that  the  oxygen-carry- 
ing property  is  due  to  this  element.  It  is  notice- 
able that  in  some  of  the  lower  animals  copper  has 
been  met  with,  taking  the  place  of  iron. 

From  a  pathological  point  of  view,  haemo- 
globin is  chiefly  of  interest  in  respect  to  its 
derivatives,  which  are  easily  obtained  by  the 
action  of  heat,  acids,  alkalies,  &c,  and  also  on 
account  of  the  relationship  that  exists  between 
this  substance  and  the  various  pigments  met  with 
in  the  body.  The  chief  derivativesof  haemoglobin, 
namely,  haematin,  haematoidin,  and  haemin,  will 
now  be  described. 

Hsematin— C68  H'°  N8  Fe5  O10  (Hoppe-  Seyler). 
Haematin  may  be  obtained  from  red  blood  cor- 
puscles by  treatment  with  alcohol,  acidulated 
with  sulphuric  acid. 

Haematin  is  an  amorphous  dark-brown  powder. 
A  solution  gives  a  characteristic  absorption-band 
in  the  spectrum,  different  from  those  produced 
by  haemoglobin.  It  gives  a  green  solution  when 
boiled  with  caustic  potash. 

Heematoidin  (aT^to,  blood,  and  tTSos,  appear- 
ance). (C"  H'8  N2  O3). — Haematoidin  may  be  pre- 
pared from  haematin  by  the  action  of  acids,  which 
remove  the  iron.  This  substance  is  crystalline 
(rhombic  prisms  or  needles),  and  of  a  red  or 
gre  enish-red  colour  ;  a  fact  which  shows  that  the 
colour  of  haemoglobin  is  not  dependent  on  the  iron. 
It  is  of  considerable  pathological  interest,  being 
frequently  found  in  old  clots,  and  in  the  cavity  of 
ruptured  Graafian  follicles ;  it  is  the  cause  also 
of  the  staining  so  often  seen  in  the  neighbour- 
hood of  extravasations  of  blood,  varying  from 
lemon-yellow  up  to  reddish  black. 

Haemin  (C68  H'°  N8Fe2  O10  2  HC1).— Haemin, 
which  may  be  prepared  from  dried  haemoglobin 
by  treatment  with  glacial  acetic  acid,  in  V.ne  pre- 
sence of  an  alkaline  chloride,  is  a  hydrochlorate 
of  hoematin.  It  crystallises  tolerably  readily  in 
needles  or  rhombic  plates,  and  thus  becomes  an 
easy  means  of  detecting  the  presence  of  blood  in 
stains  of  a  doubtful  nature. 

The  relationship  of  haemoglobin,  haematin, 
hsematoidin,  and  haemin  to  the  pigments  of  the 
body  is  of  the  greatest  interest.  It  would  seem 
that  the  haemoglobin  is  the  source  of  all— biliary, 
urinary,  &c.  Bilirubin  is  closely  allied  to,  if 
not  identical  with,  haematoidin;  and  a  play  of 
colours — the  result  of  oxidation — may  be  ob- 
tained from  the  latter  when  treated  with  nitric 
acid,  similar  to  that  .produced  by  the  bile-pig- 
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nients  undor  the  same  condition.  The  injection 
of  haemoglobin  into  the  blood  is  followed  by 
the  presence  of  bile-pigments  in  the  urine,  and 
an  increase  of  bilirubin  in  the  bile.  Melanin, 
the  black  pigment  often  found  in  connection 
with  new-growths,  especially  with  those  of  a 
malignant  character,  also  appears  to  be  directly 
drawn  from  hnemoglohin.  The  colouring  matter 
of  the  blood  iB  obviously  associated,  in  some 
way  othorthan  that  of  its  oxygen-carrying  func  - 
tion, with  the  nutrition  of  the  tissues,  in  con- 
nection with  the  obscure  but  unquestionable 
influence  of  pigments.  W.  H.  Allchin. 

H2EMOGLOBIlfOMETEB.(Haernoglobin; 
and  utTpov,  a  measure). — Definition. — An  in- 
strument for  the  clinical  estimation  of  the 
amount  of  haemoglobin  in  blood. 

Description. — The  promotion  of  haemoglobin 
may  be  ascertained  by  estimating  the  amount  of 
iron  in  the  blood,  or  the  amount  of  dilution 
necessary  to  obscure  a  certain  absorption-band  in 
the  spectrum  (see  Spectroscope).  Neither  of  these 
methods  is,  however,  available  for  clinical  use. 
Simpler  methods  have  therefore  been  contrived, 
which  proceed  by  comparing  the  colour  of  diluted 
blood  with  that  of  solutions  of  carmine  and  piero- 
carmine.  By  this  combination  the  tint  of  blood 
and  even  its  spectrum  may  nearly  be  obtained 
(Malassez).  Coloured  discs  have  been  employed 
for  the  same  purpose  (Hayem).  In  these  methods 
a  given  dilution  of  blood  is  made,  and  this  is  com- 
pared with  the  tint  of  the  standards.  In  the 
haemoglobinometer  designed  by  the  writer  (and 
made  by  Hawksley)  the  blood  is  progressively 
diluted  until  it  reaches  the  tint  of  a  standard  the 
colour  of  which  corresponds  to  a  dilution  of  1  part 
of  healthy  blood  in  100  of  water.  The  degree  of 
dilution  necessary  to  make  the  two  correspond 
represents  the  amount  of  haemoglobin.  The 
apparatus  consists  of  two  tubes  of  exactly  equal 
diameter,  and  a  capillary  pipette,  holding  20 
cubic  mm.,  for  measuring  the  blood.  One  tube 
is  filled  with  a  standard,  consisting  of  glycerine 
jelly  coloured  to  the  required  tint.  The  other  is 
graduated,  each  division  being  equal  to  the  vo- 
lume of  blood  taken  (20  cubic  mm.),  so  that  100 
divisions  equal  100  times  the  volume  of  blood. 
The  dilution  is  made  by  a  pipette  stopper,  and 
the  number  of  degrees  of  dilution  necessary  in- 
dicates the  percentage  proportion  of  the  haemo- 
globin of  the  blood  examined  to  normal  blood. 
For  example,  the  blood  of  a  patient  being  pro- 
gressively diluted,  is  found  to  reach  the  tint  of 
the  standard  when  the  amount  of  water  added  cor- 
responds to  45  degrees  of  dilution  ;  the  blood  ex- 
amined therefore  contains  45  per  cent,  of  the  nor- 
mal quantity  of  haemoglobin.    W.  E.  Gowees. 

HJEMOPERICABDIUM.    See  ILbmato- 

PERICARDIUM. 

HEMOPHILIA  (al/ia,  blood,  and  <pi\la, 
predisposition  for). — Stnon.  :  Haemorrhaphilia  ; 
Haemorrhagic  diathesis ;  Bleeders ;  Fr.  Ekma- 
philie;  Ger.  Blutcrkrank'tieit. 

Definition. — A  congenital  disease,  often  he- 
reditary, characterised  by  a  tendency  to  immo- 
derate bleedings,  whether  spontaneous  or  trau- 
matic, and  to  obstinate  swellings  of  the  joints. 

AEtiolooy. — Men  are  far  more  liable  than 
women  to  this  disease  ;  the  proportion  being 


about  eleven  to  one.  Women  who  suffer  from 
haemophilia  show  much  less  typical  specimens 
of  the  disease  than  men,  and  rarely  die  from 
haemorrhage,  although  floodings  and  profuse 
menstruation  are  common. 

The  best-ascertained  cause  of  haemophilia  if, 
hereditary  predisposition.  No  other  cause  it 
known  with  anything  like  certainty.  In  a  bleeder 
family,  the  disease  descends  to  the  boys  through 
the  mothers,  the  women  remaining  quite  healthy 
and  apparently  free  from  all  disease.  The 
fathers  do  not  seem  to  transmit  the  disease  to 
their  sons  ;  at  least,  instances  of  this  are  rare. 
The  women  of  bleeder  families  are  remarkably  fer- 
tile. Some  have  thought  this  disease  to  be  more 
common  in  Germany,  but  this  is  probably  owing 
to  the  greater  attention  paid  to  the  disease  in 
that  country.  Cases  have  been  met  with  in  the 
Indian  Archipelago,  North  America,  the  Scan- 
dinavian kingdoms,  and  elsewhere.  The  disease 
ifl  not  limited  to  the  Aryan  races,  as  the  Jews, 
a  Semitic  nation,  are  singularly  liable  to  it. 

Anatomical  Characters. — No  morbid  ap- 
pearances have  yet  been  found  after  death  with 
any  constancy.  The  blood-vessels  examined  with 
the  microscope  have  shown  no  change.  The 
blood  is  apparently  unaltered.  Yet  it  is  most 
probably  the  vessels  which  are  at  fault;  as 
in  most  of  the  other  haemorrhagic  diseases  about 
which  much  is  known,  the  vessels  have  been 
found  diseased.  The  swellings  of  the  joints 
appear  to  be  due  to  the  extravasation  of  blood 
within  the  articulation. 

Symptoms. — The  first  signs  of  haemophilia  are 
commonly  seen  during  the  first  year  of  life  ;  but 
sometimes  they  are  delayed  until  the  beginning 
of  the  second  dentition.  Cases  on  record  of  a  much 
later  appearance  of  the  first  symptoms  are  not 
trustworthy.  It  is  very  rare  for  bleedings  to  be 
noticed  at  birth.  There  is  nothing  about  the 
subjects  of  haemophilia,  when  not  suffering  from 
bleeding,  to  distinguish  them  from  ordinary  per- 
sons. They  look  well;  and  nothing  amiss  can 
be  discovered  by  physical  examination  in  chest 
or  belly.  It  is  stated,  also,  that  the  boys  have 
often  good  ability  and  do  well  at  school. 

There  are  three  well-marked  degrees  of  haemo- 
philia. The  first  is  the  most  typical  and  charac- 
teristic, in  which  there  is  a  tendency  to  every 
kind  of  haemorrhage,  traumatic  or  spontaneous, 
interstitial  or  superficial.  The  swelling  of  the 
joints  is  well-marked.  This  degree  is  scarcely 
ever  seen  in  women ;  but  it  is  the  most  common 
among  men.  In  the  second  degree,  spontaneous 
haemorrhages  from  the  mucous  membranes  only 
are  present.  The  third  degree,  in  which  the 
tendency  is  little  marked,  is  seen  only  amcngst 
the  women  of  bleeder  families;  and  shows  itself 
only  by  spontaneous  ecchymoses. 

Hcsmorrhage.  —  Spontaneous  bleedings  are 
sometimes  preceded  by  prodroma.  These  are 
symptoms  of  unusual  fulness  and  plethora.  The 
mucous  membranes  supply  the  blood  in  this 
case  ;  in  childhood  bleeding  from  the  nose  being 
the  most  common,  and  also  the  most  fatal,  al- 
though bleedings  from  the  bowel,  mouth,  or  chest 
may  also  occur.  There  is  only  one  known  in- 
stance of  death  from  haematuria.  The  traumatic 
bleedings  vary  much  in  intensity,  even  in  the 
same  individual.    Death  has  followed  division  of 
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the  froenum  of  the  tongue,  vaccination,  leeching, 
and  the  extraction  of  a  tooth.  This  last  is  a 
very  common  cause  of  death,  and  ought  never  to 
be  undertaken  in  haemophilia.  If  abscesses  be 
opened,  furious  bleeding  commonly  takes  place ; 
and  the  same  occurs  if  a  blood-tumour  or  ex- 
travasation of  blood  be  interfered  with. 

The  bleeding  is  nearly  always  capillary,  and 
may  kill  in  a  few  hours  or  after  some  weeks. 
The  quantity  of  blood  lost  is  sometimes  enor- 
mous. After  the  bleeding  the  patients  are  ex- 
tremely anaemic ;  and  this  state  may  last  for 
months. 

Besides  superficial  bleedings,  interstitial 
haemorrhages,  ecchymoses,  and  blood-tumours 
may  be  observed,  whether  spontaneous  or  trau- 
matic. A  bruise  which  a  healthy  person  would 
not  feel  may  fill  the  connective  tissue  of  a  limb 
with  blood ;  or  the  bleeding  may  be  circum- 
scribed, and  form  a  tumour  instead. 

Swelling  of  the  joints. — This  chiefly  affects 
the  larger  joints,  the  knee  being  most  commonly 
attacked.  The  joint,  most  commonly  after  some 
injury,  becomes  swollen  and  painful,  and  appa- 
rently filled  with  fluid  ;  there  is  fever ;  and  this 
state  may  last  for  many  weeks,  and  is  very  apt 
to  relapse  during  convalescence. 

Diagnosis. — The  diagnosis  of  haemophilia  is 
often  easy.  If  a  boy  have  suffered  repeatedly 
from  early  infancy  from  abundant  bleedings — 
especially  traumatic — and  from  joint-affections, 
there  can  be  no  doubt  of  the  diagnosis.  It  is 
made  more  certain  by  the  existence  of  hereditary 
predisposition.  In  women  the  diagnosis  must 
be  made  with  more  care,  as  they  are  subject  to 
a  haemorrhagic  disorder  which  first  appears  about 
puberty,  but  which  is  not  hereditary. 

Prognosis. — The  prognosis  is  bad  as  regards 
complete  recovery,  though  not  so  serious  with 
respect  to  life  as  was  formerly  thought. 

Treatment. — In  the  treatment  of  the  bleed- 
ings of  haemophilia,  styptics  are  of  little  use. 
The  spontaneous  form  should  not  at  first  be  in- 
terfered with ;  but  the  traumatic  may  often  be 
stayed  at  its  first  onset  by  the  judicious  use  of 
compression.  The  tincture  of  perchloride  of  iron 
seems  the  best  internal  remedy.  In  the  last  re- 
sort, transfusion  may  be  had  recourse  to.  In  the 
intervals  of  haemorrhages,  meat  diet,  cod-liver 
oil  and  steel,  and  residence  in  a  warm  climate, 
are  the  most  appropriate  remedies.  All  surgical 
or  medical  procedures  by  which  blood  is  drawn 
must  be  strictly  avoided.  There  are,  however, 
only  two  instances  on  record  of  disagreeable 
consequences  following  vaccination.  Marriage 
should  be  forbidden,  especially  to  women  who  do 
not  themselves  suffer  from  the  disease,  but 
belong  to  bleeder  families. 

The  joint-affection  must  be  treated  chiefly  by 
rest  and  the  application  of  splints. 

J  WlCKHAM  LeGG. 

HEMOPTYSIS  (al'/M,  blood,  and  -irria,  I 
spit). — Synon.  :  Pneumonorrhagia ;  Bronchor- 
rhagia ;  Fr.  Himoptysie ;  Ger.  Bluthiisten. 

Definition. — Blood-spitting  having  its  source 
in  pulmonary  or  bronchial  haemorrhage. 

The  restriction  of  the  term  haemoptysis,  as  thus 
defined,  has  the  sanction  of  long  usage  and  con- 
venience.   Haemorrhage  from  an  aneurism  open- 


HEMOPTYSIS.  569 

ing  through  the  lung  or  air-passages  would  not 
strictly  be  included  in  such  a  definition. 

Spitting  of  blood  when  it  arises  from  other 
and  less  important  sources  comes  under  the 
denomination  of  false  or  spurious  haemoptysis. 

Etiology  and  Pathology. — The  causes  of 
haemoptysis  in  the  widest  sense  of  the  term,  and 
having  regard  to  its  pathology,  may  be  thus 
enumerated : — 

I.  Haemorrhage  from  the  pulmonary  ar- 
tery or  its  radicles. 

1.  Eupture  or  wound  of  the  lung  from  ex- 
ternal violence. 

2.  Active  hyperaemia  of  the  lungs — inflamma- 
tory, vicarious,  or  induced  by  violent  effort  or 
excitement.  The  active  hyperaemia  may  be  pri- 
mary as  regards  the  lungs  ;  or  may  supervene  or 
be  attendant  upon  disease  already  present  in 
them. 

3.  Mechanical  hyperaemia  of  the  lungs,  secon- 
dary to  heart-disease,  or  embolism  of  one  of  the 
pulmonary  branches,  or  to  pressure  from  tumours, 
such  as  enlarged  bronchial  glands  (see  Bronchiai 
Glands,  Diseases  of). 

4.  Necrotic  division  of  vessels  in  the  course 
of  softening  of  tubercular  or  other  consolidations 
in  destructive  lung-diseases — phthisis,  tubercu- 
losis, cancer. 

5.  Aneurismal  dilatation  or  simple  erosion  of 
branches  of  the  pulmonary  artery,  exposed  in  the 
course  of  excavation  of  the  lung,  or  ulceration  of 
the  bronchial  mucous  membrane. 

6.  Primary  atheroma  of  the  pulmonary  artery 
within  the  lung. 

II.  Haemorrhage  from  the  bronchial  ca- 
pillaries. 

Capillary  haemorrhage  from  the  bronchial  mu- 
cous membrane. 

III.  Haemorrhage  from  the  aorta,  or  one 
of  its  great  branches. 

Aneurism  rupturing  through  the  lung  or  into  a 
bronchus. 

Details  respecting  the  pathology  of  these  se- 
veral forms  of  haemoptysis  will  be  found  under 
the  headings  of  the  principal  diseases  giving 
rise  to  them.  There  are  a  few  additional  re- 
marks, however,  that  should  be  introduced  here. 

The  pathology  of  haemoptysis  occurring  in 
early  phthisis— of  which  it  is  one  of  the  most 
frequent  symptoms — is  still  somewhat  obscure. 
Besides  the  active  hyperaemia  above  referred  to, 
that  is,  the  inflammatory  congestion  that  consti- 
tutes the  first  stage  of  some  kinds  of  phthisis,  and 
tends  to  recur  at  different  periods  of  the  disease  ; 
besides  also  the  necrotic  division  of  vessels,  or 
their  aneurismal  dilatation,  which  more  espe- 
cially account  for  the  haemorrhage  occurring  in 
the  later  stages  of  the  disease  ;  there  are  other 
conditions  present  in  early  phthisis  which  pro- 
bably have  much  to  do  with  the  occurrence  of 
haemoptysis.  The  minutei  blood-vessels  are  im- 
portantly concerned  in  the  very  earliest  stage  of 
phthisical  lung-disease  in  one  or  other  of  three 
ways : — 

(a)  Their  walls  become  the  seat  of  nuclear 
proliferation,  and  hence  become  softened ;  and  (!>) 
these  vessels  become  more  or  less  extensively 
blocked,  not  merely  as  the  result  of  the  inflam- 
matory stasis  which  may  affect  their  capillaries, 
but  by  the  pressure  of  surrounding  tubercular 
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growth,  (c)  It  is  very  possible  that  in  the  ill- 
developed  lungs  of  small-chested  people,  who  in- 
herit a  tendency  to  consumption,  the  vessels  are 
also  morbidly  frail,  and  are  apt  to  give  way  in 
any  temporary  hyperaemia.  Some  persons  are 
remarkably  subject  to  irregular  distribution  of 
blood;  they  are  liable  to  chills,  cold  extremities, 
and  transient  flushings  ;  and  a  pulmonary  blush  is 
as  conceivable  as  a  tomporary  flush  elsewhere, 
and  would  favour  tho  occurrence  of  haemorrhage. 

It  has  been  alleged  that  the  haemoptysis  oc- 
curring in  all  stages  of  phthisis  frequently  has 
its  source  in  haemorrhage  from  the  bronchial 
tubes,  and  that  this  bronchial  haemorrhage  may 
give  rise  secondarily  to  phthisis,  or  may,  when 
it  occurs  in  the  course  of  that  disease,  set  up 
fresh  centros  of  mischief  in  the  lungs  by  inhala- 
tion of  blood  to  distant  portions.  In  the  entire 
absence  of  reliable  pathological  grounds  for  this 
view,  and  in  the  abundance  of  anatomical  evi- 
dence, clinical  experience,  and  weight  of  autho- 
rity in  favour  of  the  pulmonary  origin  of  haemop- 
tysis, we  are,  in  the  opinion  of  the  writer,  justi- 
fied in  believing  that  decided  haemoptysis  origi- 
nating in  haemorrhage  from  the  bronchial  mucous 
membrane  is  exceedingly  rare,  excluding,  perhaps, 
syphilitic  ulceration  of  the  bronchi.  Blood  in- 
haled to  distaut  portions  of  lung  may,  however,  as 
shown  by  Dr.  Eeginald  Thompson,  undergo  changes 
resulting  in  fresh  pulmonary  destruction. 

Description. — The  quantity  of  blood  brought 
up  in  haemoptysis  varies  from  a  mere  streak  to 
two  or  three  quarts.  When  blood  is  expectorated 
in  large  quantity,  it  is  pure  and  unmixed ;  and 
either  dark  and  venous,  or  bright  arterial.  The 
first  and  last  portions  are  usually  more  or  less 
aerated.  If  in  small  quantity,  the  blood  is  most 
generally  bright  and  frothy,  it  may  be  only  a  speck 
or  two  upon  the  sputum,  or  it  may  be  in  several 
mouthfuls  of  pure  aerated  blood.  It  commonly 
happens  that  this  mitigated  and  more  character- 
istic haemoptysis  precedes  the  rarer  attack  of  pro- 
fuse haemorrhage  that  may  prove  instantly  fatal. 
Haemoptysis  is  sometimes  scanty,  dark,  and  clot- 
ted, usually  from  a  small  portion  of  blood  having 
been  detained  in  the  lung  before  being  expecto- 
rated. 

In  decided  haemoptysis  the  shock  to  the  sys- 
tem is  always  great.  The  patient  is  alarmed  and 
anxious,  especially  on  the  first  attack.  The  sense 
of  weakness  and  prostration  is,  indeed,  often  pro- 
longed after  the  attack — not  necessarily  a  severe 
one  as  regards  quantity  of  blood  lost — has  ceased. 
The  face  is  often  flushed,  the  extremities  cold. 
The  temperature  is  usually  depressed ;  after  a  few 
hours  it  becomes  normal,  and  it  may  continue  so, 
or  it  may  rise  in  the  course  of  forty-eight  hours 
or  within  five  days.  This  elevation  of  tempera- 
ture may  depend  (a)  upon  return  of  the  previous 
fever  after  being  temporarily  checked  by  haemor- 
rhage ;  (6)  upon  the  cause  which  has  also  produced 
the  haemoptysis  ;  or  (c)  upon  the  secondary  conse- 
quences of  the  haemorrhage.  It  has  been  clearly 
shown  that  tho  inhalation  of  blood  into  the  bron- 
chial tubes  and  pulmonary  alveoli  sometimes 
sets  up  broncho-pneumonia,  and  thus  may  give 
rise  to  fresh  centres  of  phthisical  disease.  The 
later  the  rise  of  temperature  up  to  the  fifth  day, 
the  more  reason  we  have  for  regarding  it  as  duo 
to  secondary  pneumonia. 


Anatomical  Chakactkrs.  —  These  depend 
very  much  upon  the  nature  of  the  disease  which 
has  preceded  the  haemoptysis.  In  cases  of  death 
from  haemoptysis  there  are  the  usual  appearances 
— pallor  of  organs,  empty  and  contracted  ven- 
tricles, &c— of  death  from  haemorrhage.  The 
bronchial  tubes  of  both  lungs  are  found  to  con- 
tain clots.  The  healthy  portions  of  lung  are 
found  inflated  from  obstructions  in  the  bronchi, 
impeding  the  exit  of  air ;  they  are  generally 
pale,  but  beautifully  speckled  by  pink  spots, 
marking  the  lobules  into  the  air-cells  of  which 
blood  has  been  inhaled.  If  death  take  place 
several  days  after  profuse  haemoptysis,  any  blood 
which  remains  in  the  bronchi  is  dark  and  disor- 
ganised, and  patches  of  consolidation  may  some- 
times be  found,  having  for  their  centres  the 
stained  appearance  attributable  to  inhaled  blood. 
More  or  less  bronchitis  is  also  noticeable.  It  i» 
rare  to  find  fatal  haemoptysis  without  the  pre- 
sence of  cavities,  which  are  also,  more  or  less, 
filled  with  blood-clot.  In  almost  every  instance 
of  fatal  haemoptysis  in  phthisis,  sufficient  dili- 
gence will  discover  either  an  aneurism  of  a  pul- 
monary vessel  within  a  cavity,  or  ulcerative  ero- 
sion of  an  exposed  vessel.  The  writer  has  found 
such  a  condition  in  fifteen  cases  at  various  ages, 
including  one  infant  seven  months  old. 

Significance  of  Hjemopttsis. — No  modifica- 
tion in  our  views  respecting  the  nature  of  phthisis 
can  lessen  the  significance  of  haemoptysis  as  being 
one  of  its  most  important  positive  signs.  Thus 
regarded,  it  is  a  warning  that  may  sometimes 
save,  and  very  often  prolong  life,  by  drawing  our 
early  attention  to  a  condition  that  might  other- 
wise remain  too  long  concealed ;  but,  lightly  con- 
sidered and  carelessly  treated,  it  is  but  the  pre- 
cursor of  destructive  disease. 

Diagnosis. — Genuine  haemoptysis  can  rarely 
be  mistaken  by  a  skilled  observer  present  at  the 
attack.  The  gurgling  in  the  bronchi,  the  loose 
cough,  and  repeated  expectoration  of  bright  frothy 
blood  are  quite  characteristic.  The  blood  is  dis- 
tinctly expectorated  with  cough,  not  vomited  ; 
and  its  quality  is  distinctly  fresh,  not  changed. 
In  hsematemesis,  with  which  haemoptysis  is 
sometimes  confounded,  the  blood  is  brought  up 
by  vomiting ;  is  more  ■  less  mixed  with  the  con- 
tents of  the  stomach  ;  and,  save  when  the  haemor- 
rhage is  very  rapid  and  abundant,  presents  a 
dark  grumous  appearance,  owing  to  the  action 
of  the  gastric  fluid  upon  it  (see  Hjematemesis). 
It  may,  too,  be  observed  that  the  blood  does  not 
come  from  the  nose,  unless  a  small  quantit}'  be 
projected  through  the  nostrils  with  the  spasmodic 
cough.  If,  as  often  happens,  no  medical  attendant 
is  at  hand  at  the  moment  of  the  attack,  the  appear- 
ance of  tho  blood  is  usually  sufficient  for  diagnosis; 
and  if  the  haemoptysis  have  been  at  all  copious, 
any  further  expectorations  for  the  next  few  hours 
are  sanguineous.  The  fact  of  this  sanguineous 
colouration  of  the  sputa  having  existed  for  some 
hours,  or  a  day  or  two  after  an  haemoptysis,  is 
positive  evidence  of  the  haemoptysis  having  been 
genuine.  In  cases  of  very  copious  haemorrhage 
from  a  large  pulmonary  branch,  the  blood 
brought  up  is  dark  and  venous. 

It  is  very  important  in  investigating  the 
cause  of  haemoptysis  to  bo  as  gentle  as  possible- 
in  physical  examination.    We  can  listen  to  the 
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lungs  in  front  and  to  the  heart  without  moving 
the  patient  or  requiring  him  to  breathe  deeply ; 
we  can  make  a  note  of  the  temperature ;  and  at 
the  time  we  should  do  no  more. 

The  throat  should  always  be  examined  in  doubt- 
ful cases  of  haemoptysis,  as  the  blood  will  some 
times  be  found  to  have  issued  from  an  ulcerated 
tonsil,  or  even  from  enlarged  vessels  on  the  pos- 
terior wall  of  the  pharynx.  Spurious  hcamoptysis, 
however,  may  be  defined  as  the  escape  of  a  blood- 
stained mitcusfrom  the  throat  or  gums.  In  cases  of 
spurious  haemoptysis  there  is  usually  distinct  evi- 
dence of  a  morbid  condition  of  these  parts.  The 
mucous  membrane  of  the  fauces  is  relaxed ;  the 
gums  are.  spongy,  and  often  bleed  when  the  teeth 
are  brushed  in  the  morning.  Sometimes  this  con- 
dition of  gums  arises  from  insufficient  attention 
to  the  teeth;  carious  stumps  and  much  tartar 
round  the  teeth  causing  irritation  and  spongi- 
ness  of  the  gums.  The  patients  are  usually 
anaemic  and  short-breathed,  and  often  complain 
of  morning  cough,  but  there  is  no  evidence  of 
lung-disease.  The  blood-stained  mucus  is  usually 
ejected  in  the  morning,  on  waking,  and  often  es- 
capes from  the  mouth  during  the  night,  staining 
the  pillow.  On  examination,  it  is  found  to  be  a 
pink,  watery  mucus,  uniformly  stained,  and  con- 
taining comparatively  few  blood-corpuscles. 

Treatment. — Absolute  rest  is  the  first  thing 
to  be  observed  in  the  treatment  of  all  attacks  of 
haemoptysis.  The  patient  should  lie  down  with 
the  head  and  shoulders  raised  by  pillows.  He 
should  not  talk.  The  room  should  be  kept  quiet 
and  cool ;  the  bed-clothes  should  be  light,  but  suffi- 
cient ;  and  warmth  should  be  applied  to  the  feet. 
A  little  ice  in  the  mouth,  or  some  iced  water  to 
sip,  will  ease  the  cough  and  tend  to  check  haemor- 
rhage. The  patient  must,  if  possible,  be  reassured 
as  to  the  absence  of  present  danger,  and  the 
shock  to  the  system  allayed  withotit  the  use  of 
stimulants.  Sometimes  opium  may  be  usefully 
given  for  this  purpose,  due  regard  being  had 
to  the  habits  and  idiosyncrasies  of  the  patient. 
Astringent  medicines  are  not  always  needed  in 
haemoptysis,  especially  in  attacks  in  which  the 
haemorrhage  is  presumably  capillary ;  they  may, 
however,  be  given  in  such  cases  in  small  doses. 
To  be  really  useful  in  haemoptysis,  astringents 
must  be  given  in  full  doses.  Those  most  used  are 
acetate  of  lead,  four  grains,  every  three  or  four 
hours ;  alum,  twenty  grains,  with  dilute  sul- 
phuric acid,  thirty  minims,  every  four  hours; 
gallic  acid,  twenty  to  thirty  grains  every  half- 
hour  or  hour,  for  two  or  three  doses,  followed  by 
ten-grain  doses  every  three  hours ;  oil  of  tur- 
pentine, thirty  minims  every  two  hours  in  sweet- 
ened mucilage  or  in  milk,  for  a  couple  of  doses, 
then  in  half  or  third  doses;  liquid  extract  of 
ergot  in  half-drachm  or  drachm  doses,  every  two 
or  three  hours  ;  ten-  or  fifteen-minim  doses  of 
the  pernitrate  or  persulphate  of  iron  solution,  or 
thirty  or  forty  minims  of  the  perchloride  freely 
diluted.  Of  the  above-mentioned  astringent 
remedies,  alum  and  sulphuric  acid,  gallic  acid, 
and  ergot  are  the  best  in  the  greater  number  of 
cases.  Acetate  of  lead  is  less  applicable  to  cases 
of  lung-haemorrhage  than  in  bowel  or  kidney  le- 
sions. Ergot  is  to  bo  preferred  in  those  cases  in 
which  we  infer  that  a  considerable  vessel  has 
given  way.    It  may  also  be  given  in  the  form  of 
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ergotin—  £  to  2  grains  hypodermically ;  but  thus 
given  it  sometimes  causes  much  local  inflamma- 
tion. Oil  of  turpentine  is  certainly  one  of  the  most 
powerful  of  astringents  in  pulmonary  haemorrhage, 
and  may  be  usefully  held  in  reserve.  When  freely 
administered  the  condition  of  the  urine  must  be 
carefully  noted.  Cases  of  haemoptysis  only  rarely 
occur  in  which  it  is  well  to  give  the  iron  astrin- 
gents. As  a  rule  they  tend  to  increase  pulmonary 
congestion;  but  in  some  cases,  in  which  haemop- 
tysis has  a  leudency  to  continue  after  the  patient 
has  been  brought  to  a  state  of  profound  anaemia 
from  the  first  outburst,  they  may  be  usefully  given, 
their  effect  being  carefully  watched.  Digitalis 
is  a  drug  sometimes  of  great  value  in  haemop- 
tysis ;  it  is  best  adapted  to  those  cases  in  which 
there  is  much  excitement  of  circulation.  In  cases, 
for  instance,  in  which  the  haemoptysis  has  been 
determined  by  intemperance,  or  in  full-blooded 
people  by  effort,  tincture  of  digitalis  in  twenty-  or 
thirty-minim  doses  may  be  given.  In  such  cases, 
in  which  the  portal  system  is  usually  congested, 
sulphate  of  magnesia  and  dilute  sulphuric  acid 
may  be  combined  with  the  digitalis,  and  given 
every  four  or  six  hours  for  a  couple  of  days  or 
so.  In  the  treatment  of  haemoptysis  it  is  usually 
necessary  to  counteract  the  effect  of  the  astrin- 
gent upon  the  bowels  by  purgatives  or  laxatives. 
An  enema  may  be  necessary  to  enable  the  bowels 
to  act  easily  and  withotit  straining.  The  use  of 
the  bed-pan  must  of  course  be  enjoined. 

Counter-irritation  is  of  great  value  in  the  treat- 
ment of  many  cases  of  haemoptysis,  chiefly  in 
those  cases  in  which  the  haemorrhage  is  not  great, 
and  occurs  in  the  course  of  phthisis,  being  due 
either  to  local  pulmonary  congestion,  or  to  active 
hyperaemia  of  the  walls  of  a  cavity.  Blisters 
are,  as  a  rule,  best  avoided  in  copious  haemoptysis 
during  the  stage  of  shock.  Continuous  cold  to 
the  chest  is  decidedly  to  be  deprecated.  The 
intermittent  application  of  cold  may  sometimes 
be  employed,  but  is  a  measure  of  doubtful  ex- 
pediency. 

The  temperature  and  pulse  of  the  patient 
should  be  carefully  watched  during  an  attack  of 
haemoptysis,  and  for  a  few  days  afterwards. 

The  diet  must  at  first  be  restricted  to  cold 
nutritious  fluids ;  stimulants,  except  in  special 
cases,  must  be  interdicted. 

The  treatment  of  false  or  spurious  hemoptysis 
depends  upon  its  cause.  In  most  cases  the  cause 
being  anaemia,  with  a  relaxed  and  morbid  con- 
dition of  mucous  membranes,  an  acid  preparation 
of  iron  containing  some  chlorate  of  potash  and 
glycerine  will  speedily  cure  the  malady.  When 
the  gums  are  spongy,  the  addition  of  finely 
powdered  kino  or  catechu  to  a  chalk  or  charcoal 
tooth-powder,  or  the  addition  of  some  glycerine 
of  tannin  to  the  tooth- water  will  prove  efficacious. 
Astringent  gargles  will  suggest  themselves  in 
fitting  cases  ;  and  fruit  and  vegetables  must  be 
added  to  the  diet.         R.  Douglas  Powell. 

H-aSMORBHAQ-E  (aT/xa,  blood,  and  priyvvfit, 
I  burst  forth).— Stnon.  :  Fr.  Himorrhagie ;  G-er. 
Blu/fluss. 

Definition. — The  escape  of  blood  from  any 
part  of  the  circulation,  and  its  discharge  from  the 
body. 

When  blood  escapes  from  any  of  its  natural 
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reaorvoirs,  it  is  either  extravasated  into  the 
neighbouring  organs  or  cavities,  or  flows  from 
ono  of  the  surfii:es  or  orifices  of  the  body.  In 
the  latter  case  only  is  the  term  'haemorrhage' 
strictly  applicable  (see  Extravasation).  This 
distinction,  however,  is  not  always  carefully  ob 
sorved;  and  such  expressions  as  '  cerebral  haemor- 
rhage,' '  haemorrhage  into  the  pericardium,'  and 
'  haemorrhagic  eruptions '  are  applied  in  connec- 
tion with  what  are  more  correctly  called  extrava- 
sations of  blood. 

.(Etiology. — Haemorrhage  is  almost  always 
due  to  a  solution  of  continuity  of  some  part  of 
the  circulatory  system,  whether  by  injury  or  by 
disease.  Haemorrhage  from  the  external  surface 
of  the  body  is,  with  few  exceptions,  the  result 
of  wounds  or  other  form  of  injury ;  but  ulcer- 
ation— either  simple  or  malignant — frequently 
lays  open  a  vein  or  an  artery,  and  aneurism  of 
the  great  vessels,  and  even  of  the  heart,  may 
also  give  rise  to  external  bleeding.  Haemorrhage 
from  internal  organs,  on  the  contrary,  is  most 
frequently  the  result  of  disease,  as,  for  instance, 
ulceration  or  aneurism,  or  of  circulatory  distur- 
bance, such  as  congestion.  Great  excitement 
or  severe  exertion  is  one  of  the  chief  determining 
causes  of  haemorrhage,  by  producing  great  or 
sudden  rise  of  the  general  blood- pressure, 
whether  by  cardiac  disturbance  or  by  obstruc- 
tion of  the  terminal  vessels,  and  may  even  lead 
to  the  rupture  of  healthy  vessels.  Local  distur- 
bances of  the  blood-pressure  give  rise  in  the  same 
way  to  congestion  or  hyperemia,  and  finally  to 
haemorrhage.  The  principal  causes  of  haemor- 
rhages of  this  class  are  diseases  of  the  heart,  of 
the  great  vessels,  of  the  respiratory  organs,  and 
of  the  liver,  and  sudden  variations  in  the  atmo- 
spheric pressure  or  in  the  temperature  ;  and  such 
haemorrhages  are  also  in  some  instances  undoubt- 
edly of  a  vicarious  nature.  Certain  conditions  of 
the  blood  are  believed  to  predispose  to  haemor- 
rhage, as,  for  example,  in  scurvy,  purpura,  the 
malignant  fevers,  chronic  Bright's  disease,  and 
alcoholism.  There  is,  probably,  however,  a  lesion 
of  the  vessel-walls  in  some  of  these  diseases. 
A  peculiar  condition  of  body  is  known  as  the 
hamorrhagic  diathesis  or  haemophilia ;  the  sub- 
jects of  which  exhibit,  amongst  other  forms  of 
debility,  a  remarkable  tendency  to  profuse  hae- 
morrhage from  trivial  causes.  See  Hemophilia. 

Seats  and  Varieties. — Bleeding  from  the  sur- 
face of  the  body,  whatever  its  origin,  is  simply 
called  hemorrhage,  and  its  exact  source  and  situ- 
ation are  otherwise  defined.  On  the  other  hand, 
when  blood  escapes  by  any  of  the  natural  open- 
ings of  the  body,  and  is  derived  from  an  internal 
organ,  the  haemorrhage  is  described  by  a  special 
name.  Haemorrhage  from  the  nose  is  called 
epistaxis;  from  the  ear  otorrhagia;  from  the 
stomach  hamiatemesis ;  from  the  respiratory  tract 
harmop  iysis ;  and  from  the  urinary  tract  hema- 
turia.  Blood  passed  per  anum,  after  undergoing 
certain  changes  to  be  referred  to  immediately, 
is  called  mehsna.  Menorrhagia  and  metrorrhagia 
are  the  names  given  to  profuse  bleeding  from 
the  genital  organs  in  the  female,  at  the  menstrual 
period  and  at  other  times,  respectively. 

Description. — The  local  phenomena  that  cha- 
racterise haemorrhage  from  the  external  parts  of 
the  body,  vary  with  the  source  of  the  blood.  If 


it  proceed  from  an  artery  of  considerable  size, 
it  escapes  in  the  form  of  a  jet,  which  is 
strengthened  at  each  beat  of  the  pulse  as  an  ac- 
tive spurt.  Mood  discharged  from  an  opened  vein 
either  flows  in  an  abundant  continuous  stream, 
or  wells  up  from  the  depth  of  the  tissues  in 
which  the  vessel  lies.  Capillary  haemorrhage  is 
generally  much  less  profuse,  and  is  most  fre- 
quently seen  in  the  form  of  oozing.  Blood  pro- 
ceeding from  internal  organs  is  variously  dis- 
charged by  the  several  outlets.  Sometimes  il 
is  immediately  expelled,  especially  if  in  quantity ; 
or  it  may  escape  even  when  in  small  quantity, 
owing  to  gravitation,  as  in  haemorrhage  from  the 
nose.  Most  frequently  the  blood  is  retained  for 
a  time,  and  then,  acting  as  a  foreign  body,  is 
ejected ;  for  example,  in  bleeding  from  the 
stomach,  bowels,  or  bladder. 

Characters. — Blood  flowing  from  the  surface  of 
the  body  usually  presents  its  familiar  characters. 
The  colour  of  the  blood  will  be  scarlet  when 
it  is  derived  from  an  artery;  purple,  with  a  ten- 
dency to  become  scarlet  on  the  surface,  when  it 
flows  from  a  vein  ;  and  of  a  tint  intermediate  be- 
tween these  two  colours  when  the  haemorrhage  is 
capillary.  In  all  cases,  the  blood  coagulates  more  or 
less  abundantly  around  the  seat  of  haemorrhage. 

In  haemorrhage  from  internal  organs,  on  the 
contrary,  the  blood  is  frequently  coagulated ; 
more  or  less  mixed  with  the  fluids  of  the  part ; 
or  otherwise  altered  during  its  transit.  The 
following  are  the  principal  changes  that  blood 
undergoes  in  its  passage  towards  the  several  out- 
lets of  the  body  : — 

Blood  flowing  from  the  external  ear.  or  from 
the  anterior  nares,  is  frequently  thin  and  watery, 
if  the  haemorrhage  have  lasted  for  any  length  of 
time.  Blood  discharged  from  the  posterior  nares 
is  often  coagulated,  black,  and  mixed  with  thick 
mucus.  In  haemorrhage  from  the  mouth,  the 
blood  may  be  derived  from  that  cavity  ;  from 
the  fauces  ;  from  the  respiratory  passages  ;  or 
from  the  upper  portion  of  the  digestive  tract — 
especially  the  stomach.  When  the  blood  flows 
from  some  part  of  the  mouth,  such  as  the  gums, 
tongue,  palate,  or  cheeks,  it  is  more  or  less  in- 
timately mixed  with  frothy  saliva  and  mucus.  In 
haemorrhage  from  the  respiratory  passages,  or 
from  the  stomach  through  the  mouth,  the  ejected 
blood  varies  extremely  in  different  instances. 
Haemorrhage  from  the  genito-urinary  tract  is 
also  specially  described.  Haemorrhage  from 
the  bowels  is  not  peculiar,  if  the  source  of  the 
blood  be  near  the  anus,  or  if  the  bleeding  be 
very  profuse ;  taking  the  form  sometimes  of  a 
gush  of  fresh,  warm  blood,  at  other  times  of  a 
mere  red  streak  upon  the  faeces.  If  the  blood 
be  derived  from  a  higher  part  of  the  intestines, 
the  appearace  of  it,  when  discharged,  will  be  dif- 
ferent. Generally  it  is  so  far  altered  by  the 
action  of  the  various  intestinal  contents,  as  to  be 
converted  into  a  black  tarry-looking  mass  (see 
Melena).  Less  frequently,  the  bleeding  may  be 
so  profuse  as  to  fill  a  considerable  portion  of  the 
bowel,  and  clots  of  blood  may  then  be  passed,  as 
in  some  cases  of  haemorrhage  in  typhoid  fever. 
The  peculiar  characters  of  menstrual  blood  are 
described  elsewhere.  Haemorrhage  from  the  uteru* 
in  large  quantity  consists  of  unaltered  blood, 
whether  coagulated  or  not. 


HAEMORRHAGE. 

Course  and  Terminations. — Haemorrhages 
•:aused  by  wounds  are  generally  most  profuse  at 
lirst;  and,  unless  they  prove  fatal  speedily,  or 
are  artificially  arrested,  gradually  cease.  On 
the  contrary,  haemorrhages  due  to  disease  are 
frequently  insignificant  at  first,  and  increase  in 
amount;  ur  they  recur  again  and  again  invariable 
quantity. 

Many  natural  causes  contribute  to  the  arrest 
of  haemorrhage,  the  most  important  being — 
weakening  of  the  force  of  the  heart  by  the  loss 
of  blood ;  the  contraction  of  the  coats  of  the 
vessels  at  the  seat  of  lesion  ;  the  coagulation  of 
the  blood — first  around,  and  then  within  the 
open  vessel;  the  pressure  of  the  extra vasated 
blood  in  the  surrounding  tissues ;  and  the  in- 
creased coagulability  of  the  blood  after  the  flow 
has  continued  for  some  time.  The  relief  of  the 
local  disturbance  of  pressure  by  the  occurrence 
of  the  haemorrhage,  is  alone  sufficient  in  many 
instances  to  arrest  the  flow. 

Effects. — The  effects  of  haemorrhage  are 
chiefly  exerted  upon  the  system  generally;  and 
theyare  therefore  remarkably  uniform,  whatever 
maybe  its  locality.  The  circumstances  that  more 
especially  affect  the  intensity  of  the  effects  or 
symptoms  are  two,  namely,  the  amount  of  blood 
lost,  and  the  rapidity  of  the  flow.  When  haemor- 
rhage is  at  once  free  and  persistent,  syncope 
rapidly  ensues,  probably  accompanied  by  convul- 
sions, and  ending  speedily  in  death  unless  the 
bleeding  either  spontaneously  cease,  or  be  arti- 
ficially arrested.  The  sudden  loss  of  one  half 
of  the  total  amount  of  blood  in  the  body  (say 
five  pounds)  is  said  to  be  sufficient  to  cause 
death.  On  the  other  hand,  enormous  quantities 
of  blood  may  be  lost  without  a  fatal  result  if 
the  haemorrhage  be  slow,  or  frequently  repeated 
with  considerable  intermissions.  The  condition 
of  the  subject  of  the  haemorrhage  then  becomes 
one  of  anaemia  (see  Anemia).  More  moderate 
bleedings  frequently  repeated  produce  faintness, 
and  may  cause  a  certain  degree  of  pallor,  which 
shortly  disappears.  Moderate  haemorrhages  from 
certain  situations,  for  example  from  the  nose,  rec- 
tum, or  even  the  lungs,  may  sometimes  relieve 
congestion,  and  be  attended  with  great  relief 
and  benefit. 

Local  effects  do,  however,  occur  in  some  forms 
of  haemorrhage.  Haemoptysis  may  be  accom- 
panied by  inhalation  of  blood,  and  lead  to  inflam- 
mation or  more  complex  disease  of  the  lungs. 
Haemorrhage  into  the  uriniferous  tubules  causes 
plugging  of  these,  and  discharge  of  blood-casts. 
Blood  retained  in  the  generative  or  in  the  respi- 
ratory passages  occasionally  becomes  decomposed. 
The  special  symptoms  of  the  several  forms  of 
haemorrhage  are  described  under  the  head  of 
each. 

Treatment. — The  treatment  of  haemorrhage 
from  external  parts  is  a  subject  of  purely  surgi- 
cal interest;  but  it  may  bo  said  that,  in  cases  of 
emergency,  moderate  pressure  with  the  finger  or 
other  means,  on  the  seat  of  the  bleeding,  is  gene- 
rally practicable  and  successful.  Haemorrhage 
from  internal  parts  requires  special  treatment 
according  to  the  particular  organ  from  which  it  is 
proceeding.  The  reader  is,  therefore,  referred  to 
the  several  articles  on  Epistaxis,  Hjemathmesis, 
Hematuria.  Haemoptysis,  Mel.s:na,  and  Men- 
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stbuation,  Disorders  of;  as  well  as  to  the  articles 
on  Hemostatics,  and  Styptics. 

J.  Mitchell  Brucb. 

HEMORRHAGIC  (aT/xa,  blood,  and  Wyvvyu, 
I  burst  forth). — Associated  with  haemorrhage. 
The  word  is  applied  to  certain  inflammatory 
products  or  to  effusions  when  they  contain  blood, 
as  in  hemorrhagic  peritonitis  ;  and  to  varieties  of 
certain  diseases  in  which  extravasations  or  haemor- 
rhages from  free  surfaces  occur,  for  example, 
hemorrhagic  small-pox,  hemorrhagic  measles,  and 
hemorrhagic  purpura. 

HEMORRHAGIC    DIATHESIS.  See 

HEMOPHILIA. 

HEMORRHOIDS  (atpa,  blood,  and  f>4a>,  I 
flow). — Synon.  :  Piles ;  Fr.  Hemorrhoid.es  ;  Ger. 
Hemorrhoiden. 

Description. — The  haemorrhoidal  veins  dis- 
tributed to  the  lower  part  of  the  rectum  are  very 
liable  to  become  dilated  and  varicose,  giving  rise 
to  a  disease  termed  hemorrhoids  or  piles.  When 
the  plexus  beneath  the  mucous  membrane  within 
the  external  sphincter  is  thus  affected,  the 
haemorrhoids  are  said  to  be  internal.  When  the 
veins  beneath  the  integuments  outside  the  muscle 
are  enlarged,  the  haemorrhoids  are  called  external. 
Internal  and  external  haemorrhoids  very  fre- 
quently co-exist. 

External  Haemorrhoids. — We  may  distin- 
guish two  kinds  of  external  piles: — (1)  A  san- 
guineous tumour.  (2)  A  cutaneous  excrescence  or 
outgrowth. 

(1)  The  sanguineous  tumour  consists  of  a  soft- 
ish  elevation  of  the  skin  near  the  margin  of  the 
anus,  of  a  rounded  form,  and  a  livid  or  slightly 
blue  tinge.  On  cutting  into  it,  we  find  a  dark- 
coloured  coagulum  enclosed  in  a  cyst. 

(2)  The  cutaneous  excrescence,  or  second  form 
of  external  piles,  consists  of  a  flattened  prolon- 
gation of  skin,  due  to  hypertrophy  of  the  epi- 
dermis, papillae,  and  cutaneous  layers.  It  is 
generally  the  result  of  the  first  form,  a  project- 
ing fold  left  after  absorption  of  the  coagulum 
having  undergone  further  growth.  Often  there  is 
only  a  single  broad  flat  excrescence  at  the  side  of 
the  anus  ;  but  sometimes  there  are  two,  one  on 
each  side  ;  and  occasionally  there  are  several  en- 
circling the  anus.  Similar  excrescences  occur  as 
the  result  of  irritating  discharges  from  the  bowel, 
and  are  common  in  stricture  and  chronic  ulcera- 
tion of  the  rectum. 

Internal  Haemorrhoids.  —  Internal  piles 
seldom  attract  attention  until  they  have  become  so 
developed  as  to  protrude  at  the  anus  in  defaeca- 
tion.  They  then  exhibit  a  remarkable  diversity 
of  appearance,  according  to  their  number,  size, 
and  condition.  The  protrusion  may  consist  of 
only  one  large  pile,  found  usually  towards  the 
perineum,  especially  in  women.  More  commonly 
there  are  three  distinct  prominent  growths,  dif- 
fering in  size,  one  at  each  side  of  the  anus,  and 
a  third  in  front — the  latter,  the  perineal,  being 
the  largest.  In  old  cases  they  may  be  more 
numerous — as  many  as  four  or  five.  The  distinc- 
tion between  them  is  commonly  well-marked,  but 
not  always,  for  the  piles  sometimes  merge  into 
each  other,  so  that  the  protrusion  forms  nearly  a 
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circular  prominence.  The  aspect  of  extruded 
piles  depends  much  upou  their. -ondition,  whether 
congested,  inflamed,  or  cor.striiM.cd  by  the  sphinc- 
ter. In  an  inactive  stato,  and  in.  a  relaxed 
condition  of  the  sphincter,  they  form  softish 
tumours  of  a  granular  appearance,  presenting 
just  at  the  orifice  of  tho  anus ;  but  when  pro- 
trudoc'  and  congested,  thoy  constitute  largo  tense 
tumid  swellings,  oi'a  deep  rod  colour  and  smooth 
surface,  which  readily  bleed.  "When  haemor- 
rhoids  are  of  large  sizo,  tho  intogumonts  at  the 
margin  of  the  anus  become  ovorted,  and  form  a 
broad  band  girting  tho  base  of  tho  tumours. 
The  skin  thus  everted  is  liable  to  be  mistaken 
for  external  piles,  and  to  be  excised  in  opera- 
tions— an  error  very  likely  to  bo  followed  by 
serious  contraction  of  tho  anus. 

^Etiology. — Haemorrhoids  are  a  disease  of 
middle  and  advanced  age.  They  raroly  occur 
before  puberty;  and  but  few  persons  in  after- life 
altogether  escape  them.  All  circumstances  which 
determine  blood  to  the  rectum,  or  which  impede 
its  return  from  the  pelvis,  tend  to  produce  this 
disease.  There  is  in  many  persons  a  natural 
predisposition  to  the  complaint,  which  may  be 
hereditary.  But  a  predisposition  is  most  fre- 
quently acquired  by  sedentary  habits,  indulg- 
ences at  table,  and  excitement  of  the  sexual  or- 
gans. Haemorrhoids,  though  a  common  disease 
in  both  sexes,  occur  more  frequently  in  males 
than  in  females.  Few  women  bear  children  with- 
out becoming  in  some  degree  affected  by  them  ; 
but  the  urinary  and  genital  disorders  of  the  other 
sex,  combined  with  freer  habits  of  living,  lead- 
ing to  congestion  of  the  liver,  are  still  more  fertile 
sources  of  piles. 

Symptoms. — The  symptoms  produced  both  by 
external  and  internal  piles  vary  greatly  in  differ- 
ent subjects,  and  in  different  stages  of  the  com- 
plaint. 

External  piles  cause  a  feeling  of  heat  and  ting- 
ling at  the  anus.  A  costive  motion  is  followed 
by  a  burning  sensation,  and  the  excrescence  be- 
comes swollen  and  tender  on  pressure,  so  as  to 
render  sitting  uneasy.  This  congested  state  of 
the  pile  may  pass  off ;  or  it  may  lead  to  inflam- 
mation accompanied  with  considerable  enlarge- 
ment of  the  hasmorrhoid,  forming  an  oval  tumour, 
red,  tense,  and  extremely  tender.  The  inflamma- 
tion may  subside  or  go  on  to  suppuration.  When 
the  matter  is  discharged,  a  clot  of  blood  escapes 
with  it,  the  abscess  closes,  and  the  dilated  vein 
is  usually  obliterated,  the  pile  being  reduced  to 
a  small  flap  of  integument.  External  piles  rarely 
give  rise  to  bleeding. 

Internal  piles,  when  slight,  may  exist  for  years, 
causing  little  inconvenience  besides  slight  bleed- 
ing after  a  costive  motion ;  with  occasionally  a 
feeling  of  fulness,  heat,  and  itching  just  within 
the  anus.  If  only  small,  they  protrude  slightly 
with  the  mucous  membrane  in  defaecation,  return- 
ing afterwards  within  the  sphincter.  When  of 
large  size,  the  piles  always  protrude  at.  stool,  and 
require  to  be  replaced,  the  patient  usually  push- 
ing them  up  with  his  fingers.  In  a  lax  state  of 
the  sphincters,  and  in  a  loose  hyportrophied  con- 
dition of  tho  mucous  membrane  from  which  they 
spring,  haimorrhoids  come  down,  even  when  the 
patient  stand*  or  walks  about,  so  as  to  prove 
exceedingly  troublesome,  and  to  interfere  with 


his  taking  walking  exorcise.  In  consequence  of 
tho  irriUtion  from  pressure  and  friction  to  which 
the  protruding  piles  are  liable,  their  mucous 
surface  becomes  tumid  and  abraded,  and  fur- 
nishes a  free  mucous  discharge  tinged  with  blood, 
which  soils  the  linen.  They  are  often  so  sore 
that  tho  patient  is  obliged  to  keep  the  recumbent 
posture,  the  pressure  in  sitting  causing  more  or 
less  uneasiness. 

Persons  subject  to  piles  frequently  suffer  no 
inconvenience  from  them  until  irritated  by  an 
unusually  costive  motion,  or  by  a  smart  purga- 
tive ;  or  when,  under  the  excitement  of  wine,  the 
growths  become  congested  and  inflamed,  and 
cause  spasm  of  the  sphincter  muscle.  Then  they 
have  what  is  termed  an  '  attack  of  piles ' — that 
is  to  say,  they  experience  a  sensation  of  heat, 
weight,  and  fulness  just  within  the  rectum,  fol- 
lowed by  considerable  pain  at  stool,  and  some- 
times irritation  about  the  bladder.  These 
symptoms,  which  are  often  attended  with  febrile 
disturbance,  arise  from  inflammation  and  swelling 
of  the  piles,  which  afterwards  subside,  but  seldom 
without  leaving  some  enlargement  of  the  growths. 
The  formation  and  increase  of  piles  seem  indeed 
to  arise  chiefly  from  a  determination  of  blood  to 
the  rectum.  This  is  greatly  promoted  by  stimu- 
lating drinks,  so  that  some  patients  never  suffer 
from  the  complaint  except  after  indulging  in 
this  way.  They  are  then  rendered  sensible  of 
an  afflux  of  blood  by  a  sense  of  heat  or  intoler- 
able itching  at  the  anus. 

Strangulation. — "When  internal  piles  of  some 
size  protrude  at  the  anus  and  are  not  returned, 
they  are  liable  to  be  constricted  and  strangulated 
by  the  external  sphincter.  The  contracted  muscle 
impedes  the  return  of  blood,  and  occasions  in- 
flammatory swelling  of  the  piles,  which  may 
become  strangulated  and  mortify.  In  this  way 
haemorrhoids  of  large  size  have  been  known  to 
slough  off,  the  patient  being  relieved  of  the 
annoying  complaint  by  a  sort  of  natural  process. 
An  occurrence  of  this  kind  is  attended  with  a 
good  deal  of  pain  and  suffering,  but  is  free  from 
danger.  In  general,  the  extremities  only  of  one 
or  two  of  the  larger  growths  perish,  and  the 
patients,  though  experiencing  relief,  are  by  no 
means  cured  of  the  disease. 

Hamwrrhage. —  One  of  the  most  common 
symptoms  of  internal  haemorrhoids,  indeed  that 
from  which  the  name  of  the  complaint  is  derived, 
is  haemorrhage,  which  occurs  when  the  bowels 
are  evacuated.  The  bleeding  varies  greatly  in 
amount.  Sometimes  the  motions  are  merely 
tinged  with  a  few  drops  of  blood;  in  other  in- 
stances the  quantity  lost  is  considerable,  several 
ounces  being  voided  at  stool.  The  bleeding  may 
be  irregular,  occurring  only  after  costive  motions, 
or  in  certain  states  of  health ;  or  it  may  take 
place  daily,  going  on  even  within  the  bowel,  and 
producing  the  usual  symptoms  ef  derangement 
from  continued  losses  of  blood,  such  as  blanched 
complexion,  loss  of  strength,  quick  small  pulse, 
and  even  oedema  of  the  feet.  The  character  of  the 
bleeding  also  varies,  being  sometimes  venous, 
sometimes  arterial.  There  are  persons  who  are 
liable  to  discharges  of  blood  from  the  haemor- 
rhoidal  veins,  either  at  regular  periods,  or  when 
from  good  living  or  want  of  exercise,  the  habit 
is  fuller  than  usual.    In  these  cases  from  thre>^ 
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to  six  ounces  of  blood,  or  even  more,  pass  away 
at  stool,  following  the  evacuation  ;  and  the  blood 
which  is  voided  is  of  a  dark  colour  and  evidently 
venous.  Such  discharges  must  not  be  rashly 
interfered  with.  They  relieve  congestion  of  the 
liver  and  kidneys,  help  to  ward  off  attacks  of 
gout,  and  prevent  fits  of  apoplexy ;  so  that  in 
many  persons  they  are  rightly  regarded  as  safety- 
valves.  But  the  bleeding  which  most  commonly 
occurs  from  internal  piles  is  undoubtedly  arterial, 
taking  place  from  arteries  enlarged  by  disease. 
The  vessels  on  the  spongy  surface  of  the  mucous 
membrane  readily  give  way  when  blood  is  de- 
termined to  the  part  in  defaecation,  or  when 
abraded  by  the  passage  of  hard  faeces.  An  artery 
of  some  size,  exposed  by  ulceration,  continues  to 
pour  out  blood,  weakening  the  patient  and  giving 
rise  to  the  symptoms  above  described.  Some- 
times a  small  artery  on  the  prominent  part  of  a 
protruded  pile  may  be  observed  pumping  out 
blood.  That  haemorrhage  of  this  character  is 
good  for  the  health,  is  quite  a  mistaken  notion ; 
and  it  is  important  that  the  practitioner  should 
distinguish  the  bleeding  taking  place  as  a  con- 
sequence of  local  disease,  from  that  which  arises 
from  a  constitutional  plethora  or  congestion  of 
the  internal  organs. 

Treatment. — When  piles  are  small  and  cause 
but  little  inconvenience,  the  treatment  is  very 
simple.  Persons  with  this  complaint  should  take 
wine  in  great  moderation,  if  at  all ;  and  in  most 
instances  they  would  do  well  to  abstain  entirely 
from  stimulating  drinks.  Many  individuals  never 
suffer  from  piles  except  after  taking  a  glass  of 
spirits  and  water,  or  a  few  glasses  of  wine. 
Such  persons  should  become  water-drinkers. 
Active  exercise  in  the  open  air  should  be  taken 
daily,  and  the  patient  should  avoid  sitting  too 
long  at  the  desk,  because  it  is  by  prolonged 
sedentary  occupation  and  the  neglect  of  the  rules 
of  health  that  haemorrhoidal  complaints  are  in- 
duced.   Chairs  with  cane  seats  are  to  be  recom- 
mended.   The  bowels  must  be  carefully  regu- 
lated, so  as  to  avoid  hard  and  costive  motions, 
as  well  as  frequent  action.  Irritating  the  rectum 
by  active  and  repeated  purging  is  more  hurtful 
even  than  constipation.    On  the  other  hand, 
when  the  liver  is  congested,  or  its  secretions  are 
sluggish,  and  when  the  bowels  are  costive,  a  mild 
cathartic,  by  clearing  the  intestines,  especially 
the  colon,  unloads  the  congested  vessels,  and  re- 
lieves the  piles.    Lenitive  electuary,  rendered 
more  active  when  necessary  by  the  addition  of 
tartrate  of  potash,  may  be  taken  at  bedtime;  or 
the  compound  liquorice  powder  of  the  Prussian 
pharmacopoeia,  Carlsbad  salts,  or  the  foreign 
mineral  waters — the  Pullna,  the  Friedrichshall, 
or  the  Hunyadi-Janos — taken  in  the  morning 
fasting,  answer  well  with  many  persons,  and 
ensure  a  comfortable  relief.    Half  a  pint  of  cold 
spring  water  injected  into  the  rectum,  in  the 
morning  after  breakfast,  has  a  very  beneficial 
effect  on  the  haemorrhoids,  by  constringing  the 
vessels,  and  softening  the  motions  before  the 
usual  evacuation.    The  relief  afforded  by  this 
treatment,  combined  with  care  in  the  mode  of 
living,  is  often  remarkable.    Ordinary  venous 
bleeding  may  be  stopped  in  this  way.    If  neces- 
sary, iced  water,  or  an  astringent  injection, 
such  as  a  solution  of  tannic  acid  or  infusion  o* 
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rhatany,  may  be  used;  or  an  astringent  sup- 
pository. When  the  bleeding  is  arterial,  injec- 
tions are  not  so  successful,  and  operative  treat- 
ment often  becomes  necessary.  When  there  is 
a  slimy  discharge  from  the  surface  of  an  exposed 
internal  pile,  benefit  may  be  derived  from  the 
daily  application  of  tannic  acid,  mild  citrine 
ointment,  or  the  solid  sulphate  of  copper. 

External  piles,  when  large  and  troublesome, 
and  internal  piles  when  of  such  a  size  as  to  pro- 
trude at  stool  and  to  be  subject  to  inflammation, 
ulceration,  and  frequent  bleeding,  can  be  removed 
only  by  operation.  T.  B.  Curling. 

HEMOSTATICS  (aTpa,  blood,  and  ararhs; 
stopped). 

Definition. — Internal  remedies  and  local  ap- 
plications which  arrest  haemorrhage. 

Enumeration. — The  chief  haemostatics  are  : — 
The  Ligature;  Pressure  ;  Rest;  Cold;  the  Actual 
Cautery  ;  Astringents ;  and  the  whole  class  of 
Styptic  drugs. 

Actions  and  Uses. — When  taken  in  their 
widest  sense,  it  is  evident  that  haemostatics 
must  include  all  the  various  means  which  have 
been  devised  to  stop  bleeding.  Externally 
we  must  vary  our  plan  of  treatment  according 
to  circumstances.  No  surgical  principles  are 
better  founded  than  those  which  enjoin  us  to  tie 
a  wounded  artery,  and  to  apply  pressure  to  a  vein ; 
and  for  the  absolute  arrest  of  haemorrhage  from 
any  readily  accessible  part  a  most  powerful  aid 
has  lately  been  provided  in  Esmarch's  elastic 
bandage.  When  the  bleeding  depends  on  general 
capillary  oozing,  the  application  of  ice  may  often 
prove  effectual ;  and  where  this  fails,  recourse 
must  be  had  to  some  of  the  numerous  articles 
of  the  pharmacopoeia,  already  referred  to,  which 
are  endowed  with  styptic  properties.  (See 
Styptics.)  An  example  of  the  successful  appli- 
cation of  a  haemostatic  is  the  arrest  of  uterine 
haemorrhage  by  means  of  injections  of  perchloride 
of  iron. 

In  the  case  of  undue  haemorrhage  from  a  leech- 
bite,  if  milder  remedies,  such  as  pressure,  do  not 
succeed,  we  may  apply  the  solid  nitrate  of  silver, 
or  include  the  bleeding  point  in  a  loop  of  twisted 
suture.  Absolute  rest  is  essential  for  the  suc- 
cessful treatment  of  haemorrhage  ;  and  the  regu- 
lation of  the  diet  and  of  the  bowels  is  equally 
to  be  attended  to.  For  the  details  of  treatment 
in  each  particular  form  of  haemorrhage,  the 
reader  is  referred  to  Hematekesis,  Hjemo 
pbxlia,  hemoptysis,  melena,  &c. 

Robert  Farquharson. 

HJEMOTHOBAX.    See  Hjbmato-thorax. 

HAIB,  DiseaseB  of. — Aberrations  of  the 
hair  from  the  normal  and  healthy  standard  may 
be  comprised  under  three  heads — quantity, 
quality,  and  direction. 

Alterations  in  quantity. — As  regards  quan- 
tity of  the  hair,  there  may  be  either  excess  or 
diminution. 

Excess  of  hair. — Excess  maybe  the  consequence 
of  multiple  development  from  the  follicles,  lead- 
ing to  the  production  of  a  greater  numberof  hairs 
than  usual;  or  it  may  result  from  excessive 
growth,  which  brings  into  view  the  usually  in- 
.  visible  hairs  of  the  body,  more  or  less  generally 
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Cf  partially.  Of  the  latter  kind  are  tlio  hairy 
men  and  woraon  of  whom  so  many  instances  are 
recorded ;  and  the  abnormal  growth  of  hair  on 
arts  of  the  body  where  its  presence  is  normally 
ut  littlo  percoptible,  for  example,  on  the  face  of 
women,  in  the  form  of  moustache,  whisker,  or 
beard.  The  hair  of  the  head,  as  well  as  that  of 
the  beard,  sometimes  attains  an  excessive  length. 
Moreover,  hair  may  be  abnormal  in  situation  as 
well  as  in  growth,  as  seen  in  the  varied  examples 
of  pilous  naevi. 

Diminution  of  hair. — Diminution  may  prosont 
itself  as  shortness  in  length  from  slowness  of 
growth,  or  numerical  deficiency  from  arrest  of 
growth  ;  and  the  latter  may  proceed  onwards  to 
baldness  more  or  less  complete.    See  Baldness. 

Alterations  in  quality.  — Alterations  of 
quality  of  the  hair  are  manifested  by  variations 
in  its  physical  conditions,  alterations  of  colour, 
and  pathological  changes  of  structure. 

Physical  conditions.  —  The  hair,  normally 
smooth,  lustrous,  soft,  and  elastic,  may  become 
rough,  dull,  harsh  and  rigid,  or  brittle. 

Colour. — Alteration  in  colour  of  the  hair 
usually  ranges  between  the  lighter  tints  of 
childhood  and  the  darker  hues  of  the  adult, 
and  the  arrest  of  pigmentation  which  gives  rise 
to  the  greyness  of  every  period  of  life  and  the 
hoariness  of  old  age.  Absence  of  pigment,  com- 
plete or  partial,  is  sometimes  congenital.  Alter- 
ations of  the  colour  of  the  hair  occasionally  take 
place  during  the  course  of  a  serious  illness ;  or 
the  hair  may  become  blanched  in  the  space  of  a 
few  hours  from  mental  disturbance.  There  is 
another  aberration  of  colour  of  the  hair,  which 
consists  of  an  alternation  of  brown  and  white  in 
narrow  segments,  extending  from  end  to  end  of 
the  hair — a  kind  of  '  ringed '  or  '  banded  '  hair. 
A  few  examples  of  this  peculiar  change  in  the 
hair  have  been  preserved  and  recorded. 

Structure. — Aberrations  in  structure  of  the 
hair  are  shown  by  its  atrophy  or  attenuation; 
by  its  defective  consolidation;  by  a  patholo- 
gical alteration  of  its  elementary  constituents ; 
and  by  the  morbid  changes  induced  by  syphilis. 
It  is  not  uncommon  to  find  the  hair  dwindled 
to  a  mere  vestige  of  its  original  bulk;  and, 
when  this  takes  place,  it  is  apt  to  break  off 
near  the  point  of  attenuation,  and  present  the 
appearance  of  a  club-shaped  stump.  Broken  hairs 
of  this  character,  with  filamentary  pedicles,  are 
found  at  the  circumference  of  a  spot  of  alopecia 
areata.  Or  the  hairs  may  be  fragile  in  texture, 
and  break  partially  through  at  short  distances, 
so  as  to  give  a  speckled  appearance  to  the  hair- 
shaft.  This  change  is  generally  met  with  in  the 
thick  hairs  of  the  whiskers  and  beard,  and  is 
termed  trichoclasia  or  fragilitas  crinium.  In 
tinea  the  formative  cells  of  the  hair  retain  their 
elementary  foetal  form,  or  proliferate  in  the 
substance  of  its  shaft,  rendering  it  brittle  and 
causing  its  destruction  ;  the  cell-proliferation  con- 
stituting the  trichophyton  among  the  parasitic 
fungi.  In  syphilis,  the  hairs  of  the  whiskers  and 
beard  have  been  found  swollen,  as  though  vari- 
cose, and  discoloured  from  imperfect  cell-develop- 
ment. 

Alterations  in  direction. — Altered  direction 
of  the  hair  is  mot  with  on  the  edges  of  tho  eye- 
lids, where  the  hair  may  grow  inwards  and 
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press  against  the  cornea,  so  as  to  give  rise  to 
conjunctivitis ;  this  form  of  affection  being  termed 
trichiasis.  The  matting  or  felting  of  the  hair  in 
plica  polonica  may  likewise  be  ascribed  to  mis- 
direction, though  in  a  different  sense,  namely,  as 
resulting  from  neglect. 

jEtioloot  and  Patholooy. — Numerical  quan- 
tity of  hair  can  be  considered  pathological  only 
when  that  quantity  interferes  by  its  excess  with 
the  comfort  and  convenience  of  the  individual. 
This  can  rarely  occur  when  tho  hair  is  produced 
in  normal  situations,  and  grows  to  excessive 
length,  the  remedy  being  obvious.  But  when 
it  is  developed  on  the  face  of  the  female  in  the 
form  of  moustache,  whiskers,  or  beard,  it  is  then 
an  annoyance  very  nearly  approaching  to  that  of 
a  disease.  This  is  still  further  increased  when 
the  greater  part  of  the  body  becomes  invested, 
as  sometimes  occurs,  with  a  thick,  hairy  cover- 
ing. An  excess  of  pilous  growth  is,  in  general, 
a  mere  augmentation  of  a  natural  function  ;  oc- 
casionally, it  appears  to  be  the  result  of  a  sub- 
stitutive function,  as  in  sterile  females,  or  when 
the  procreative  power  is  exhausted  through  age ; 
and  at  other  times,  as  in  pilous  naevi,  it  is  due  to 
abnormal  organisation  of  the  affected  skin. 

Diminution  of  quantity  of  hair,  and  arrest  of 
pilous  growth,  must  in  every  instance  be  due  to 
aberration  of  nutrition,  and  atrophy  of  the  for- 
mative papillae  of  the  hair.  This  may  be  the 
consequence  of  debility,  however  induced,  whether 
by  age  or  disease.  Very  commonly  the  hair 
breaks  away  from  the  papilla  without  undergoing 
any  previous  alteration  of  figure.  At  other  times 
it  becomes  attenuated  and  starved  before  it 
eventually  drops  off.  Sometimes  the  nutritive 
power  is  simply  suspended ;  while  at  other  times 
it  is  completely  arrested,  temporarily  or  perma- 
nently, and gradually  or  on  a  sudden.  After  serious 
illness  the  hair  is  apt  to  fall  off ;  not  unfrequently 
this  occurs  after  puerperal  confinement ;  drop- 
ping off  of  the  hair  is  known  to  be  a  frequent 
concomitant  of  syphilis  ;  and  it  presents  the  cha- 
racteristics of  a  nerve-lesion  in  alopecia  areata. 
In  cases  of  universal  baldness  the  skin  is  6oft, 
pulpy,  and  feeble ;  deficient  in  colour  as  well  as 
in  firmness  and  tone ;  and  smooth  from  the  absence 
of  papilla}. 

Alteration  of  colour  of  the  hair  is  generally 
attributable  to  variations  in  quantity,  and  modifi- 
cation of  pigment.  But  in  cases  of  sudden  blanch- 
ing of  the  hair,  the  apparent  whiteness  has  been 
found  to  depend  on  the  rapid  development  of 
a  gaseous  fluid  within  the  substance  of  the  hair, 
obscuring  the  pigmentary  granules  to  which  its 
colour  is  due.  This  has  likewise  been  observed 
to  be  the  case  in  the  instance  of  ringed  or  banded 
hair. 

Alterations  of  structure  of  cie  hair  are  for  tho 
most  part  due  to  modifications  of  developmentand 
growth  of  its  constituent  cells.  The  elementary 
cells  may  be  produced  in  greater  or  less  quan- 
tity, changing  the  bulk  of  the  hair ;  they  may  be 
more  or  less  abundantly  and  completely  con- 
verted into  hair-fibre ;  they  may  retain  perma- 
nently their  undeveloped  or  coil-character.;  or 
they  may  become  the  subject  of  an  abnormal  pro- 
liferation within  the  shaft  of  the  hair.  As  the 
firmness,  elasticity,  and  pliancy  of  tho  hair  are 
duo  to  the  perfection  of  its  development,  so  the 


HALK,  DISEASES  OF. 

opposite  qualities  are  referable  to  abnormal  de- 
velopment. The  shaft  of  the  hair  often  varies  in 
its  diameter;  the  medullary  space  equally  varies  ; 
it  may  be  fractured  completely,  as  in  ringworm  ; 
or  partially,  and  with  slight  force,  as  in  tricho- 
clasia.  The  hair  of  ringworm  is  made  up  of 
round  cells  and  proliferating  cells,  with  a  defi- 
ciency of  fibrous  structure  ;  hence  it  dries  and 
shrivels  up  as  though  withered,  or  breaks  oif 
close  to  the  head,  leaving  behind  short  stumps. 
"When  syphilis  attacks  the  hair,  its  structure  is 
likewise  rendered  brittle. 

Treatment. — The  therapeutical  treatment  of 
the  diseases  of  the  hair  may  be  summed  up  very 
briefly.  "Where  the  hair  is  in  excess  it  must  be 
removed;  where  it  is  deficient  it  must,  if  pos- 
sible, be  restored ;  and  where  its  structure  is 
altered,  it  must  be  repaired  by  renovating  the 
health  of  its  formative  organ,  the  skin. 

Contrivances  for  removing  the  hair  are  termed 
depilatories  ;  they  act  for  the  most  part  by  de- 
stroying and  dissolving  the  hair.  Their  applicai 
tion  requires  caution,  on  account  of  their  irritant 
qualities,  and  they  are  open  to  the  objection  of 
being  merely  temporary  in  their  effects.  The 
only  trustworthy  depilatory  is  the  razor.  See 
Depilatories. 

For  defect  of  growth  in  length,  as  also  in 
quantity,  we  must  have  recourse  to  tonic  or  sti- 
mulant remedies.  Tonics,  such  as  arsenic,  qui- 
nine, and  iron,  improve  the  nutritive  power  of 
the  skin;  and  stimulants  for  external  applica- 
tion arouse  the  energies  of  the  tissues  of  the 
skin,  more  especially  those  of  the  blood-vessels 
and  nerves.  The  usual  stimulants  adopted  for 
this  purpose  are  ammonia,  cantharides,  mustard, 
the  various  stimulating  liniments,  and  acetic 
acid.    See  Baldness. 

For  the  purposes  of  fashion  or  convenience, 
the  colour  of  the  hair  may  be  discharged  by 
solutions  of  oxygen,  notably  the  peroxide  of  hy- 
drogen ;  and  also  by  alkalies,  with  more  or  less 
injury  to  the  hair.  It  may  be  restored  arti- 
ficially by  the  various  hair-dyes,  which  are  either 
temporary  or  permanent.  Of  the  former  kind 
are  the  permanganate  of  potash,  and  the  black 
oxide  of  lead ;  and  of  the  latter  the  black  oxide 
of  silver. 

Alterations  of  structure  of  the  hair  due  to 
debility  of  the  skin  require  the  aid  of  constitu- 
tional tonics  and  local  stimulants.  Where  ring- 
worm is  the  cause  of  the  morbid  change  of  the 
hair,  there  is  a  chronic  inflammation  to  be  sub- 
dued, as  well  as  a  feebleness  of  nutritive  power 
to  be  repaired.  In  the  fall  of  the  hair  from 
syphilis,  the  specific  remedies  for  that  disease 
are  required. 

Aberration  of  direction  of  the  hair  may  be 
corrected  by  avulsion  with  the  forceps ;  and  the 
felting  of  the  hair  in  plica  polonica  may  be  pre- 
vented by  ordinary  care  and  attention. 

Erasmus  Wilson. 

HALL,  in  Austria.  Common  salt  waters. 
See  Mineral  Waters. 

HALLUCINATION-  (hallucinor,  I  blun- 
der).— A  false  perception  of  an  organ  of  sense, 
for  which  there  is  no  external  cause  or  origin 
{see  Illusion)  ;  as  when  a  man  in  total  darkness 
thinks  he  sees  an  object.    Hallucinations  of  all 
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the  senses  occur,  the  most  frequent  being  those 
of  sight  and  hearing.  They  may  be  found  in  per- 
sons not  insane,  but  indicate  a  disordered  state 
of  brain. 

HANGING,  Death  by.— Hanging  is  the 
effect  of  suspension  of  the  body  by  the  neck  by 
means  of  a  ligature  or  noose,  the  constricting 
force  being  the  weight  of  the  body,  wholly  or 
in  part,  or  the  weight  multiplied  by  the  distance 
through  which  the  body  falls.  The  mode  of 
death  varies  according  to  these  circumstances. 
With  a  long  drop,  the  method  now  usually  em- 
ployed in  judicial  hanging,  and  particularly  if 
the  knot  is  under  the  chin,  death  is  not  unfre- 
quently  due  to  fracture,  or  displacement,  of  the 
cervical  vertebrae,  and  injury  to  the  medulla 
oblongata.  Death  may  also  occur,  without  such 
anatomical  lesion  of  the  cervical  vertebrae,  from 
shock  or  syncope,  or,  as  it  is  termed  by  Casper, 
neuro-paralysis. 

When  death  does  not  occur  in  either  of  these 
ways,  it  is  the  result  of  asphyxia  from  occlusion 
of  the  air-passages,  or  rather  of  asphyxia  in  com- 
bination with  coma,  caused  by  compression  of  the 
cerebral  blood-vessels.  Though  compression  of 
the  carotids  and  jugulars  may  be  maintained  for 
a  considerable  time  without  a  fatal  result,  if  the 
trachea  is  open  below  the  point  of  constriction, 
whereas  death  speedily  ensues  if  the  air-passages 
are  also  occluded,  yet  death  may  result  from  the 
disturbance  of  the  cerebral  circulation  alone,  and 
the  two  causes  always  operate  conjointly  in  every 
case,  in  varying  proportions. 

Phenomena. — When  death  is  not  instantaneous, 
as  in  cases  of  injury  to  the  medulla,  or  from 
neuro-paralysis,  convulsive  movements  of  the  type 
seen  in  asphyxia  may  continue  for  some  minutes 
after  suspension,  and  the  heart  may  continue  to 
beat  for  a  considerable  period  after  all  other  vital 
movements  have  ceased. 

Subjects  who  have  been  partially  hanged  have 
described  various  sensations,  more  or  less  plea- 
surable, similar  to  those  of  cerebral  congestion 
and  narcotic  stupor. 

Post-mortem  Appearances. — The  appearances 
found  after  death  by  hanging  are  not  uniform  or 
constant ;  and  there  is  no  single  sign  invariably 
present  diagnostic  of  death  by  hanging.  Indica- 
tive of  suspension,  but  not  necessarily  of  death 
so  caused,  is  the  mark  of  the  cord  on  the  neck. 
Usually  it  is  above  the  hyoid,  passing  obliquely 
upwards  behind  the  ears,  and  losing  itself  id 
the  occiput.  But  the  position  may  vary  ac- 
cording to  the  tightness  of  the  noose  before 
suspension,  or  the  position  of  the  head  and  direc- 
tion of  the  pressure.  It  is  generally  single,  but 
if  the  cord  should  have  been  twisted  twice  round 
the  neck,  two  marks  may  be  found,  one  circular 
and  the  other  oblique.  The  characters  of  the 
mark  differ  somewhat  according  to  the  texture 
and  thickness  of  the  ligature.  Usually  it  is  a 
shallow  groove  or  furrow  of  a  whitish  or  brown- 
ish hue  and  parchmenty  consistence,  occasionally 
abraded,  rarely  ecchymosed ;  but  it  may  have  livid 
edges  or  a  chocolate  tint.  The  appearances  may 
vary  in  different  parts  of  the  same  mark.  The 
subcutaneous  cellular  tissue  is  compressed  and 
silvery.  Occasionally  minute  extravasations 
are  seen  in  the  deeper  layers  of  the  skin.  Tho 
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middle  and  internal  coats  of  the  carotids  are 
sometimes  lacerated ;  and  where  the  momentum 
has  been  groat,  lacerations  of  the  cervical  muscles, 
fracture  of  the  larynx,  rupture  of  the  thyro- 
hyoid ligaments,  and  fracture  or  dislocation  of 
the  cervical  vertebra},  with  injury  to  tho  medulla 
and  effusion  into  the  spinal  canal,  have  been 
found.  All  tho  appoarancos  usually  found  in  the 
neck  in  cases  of  hanging  may  bo  produced  by 
suspension  of  the  dead  body,  especially  if  the  legs 
are  pulled  forcibly  downward. 

The  faco  is  sometimes,  but  not  commonly,  dis- 
torted and  expressive  of  suffering.  Usually  it 
is  placid  and  pale,  though  if  the  body  have  hung 
for  some  time,  it  becomes  very  livid.  The  eyes 
are  sometimes  very  prominent,  and  the  pupils 
are  usually  dilated.  Frothy  mucus  may  be  found 
at  the  mouth  and  nostrils.  The  tongue  is  pressed 
against  the  teeth  and  indented,  or  it  may  be 
clenched  between  the  jaws.  The  base  of  the 
tongue  is  injected.  The  hands  are  often  tightly 
clenched,  the  nails  even  being  driven  into  the 
pelms.  Erection,  or  semi-erection,  of  the  penis  in 
men,  with  expulsion  of  6emen  or  prostatic  fluid, 
and  vascular  turgescence  of  the  genitals  in  fe- 
males, with  sanguinolent  effusion,  are  frequently 
observed.  Expulsion  of  the  contents  of  the  bladder 
and  rectum  is  likewise  common.  The  condition  of 
the  brain  varies.  Congestion  is  sometimes  pro- 
nounced, at  other  times  not  very  marked.  The 
mucous  membrane  of  the  larynx  and  trachea  is 
congested,  and  mucous  froth  is  present.  The 
lungs  are  at  times  pale  and  distended ;  at  other 
times  collapsed.  The  condition  of  the  heart  and 
venous  system  characteristic  of  asphyxia  is  com- 
mon. Marked  redness  of  the  mucous  membrane 
of  the  stomach,  simulating  irritant  poisoning, 
has  been  occasionally  noted.  The  determination 
of  the  fact  of  death  by  hanging  depends  on  a  con- 
sideration of  these  various  phenomena,  and  the 
absence  of  other  causes  of  death. 

Accident,  Suicide,  oe  Homicide? — Hanging 
is  rarely  homicidal.  It  signifies  great  dispropor- 
tion of  strength  between  the  assailant  and  the  vic- 
tim; and,  therefore,  in  the  absence  of  this  condi- 
tion, there  will  be  injuries  indicative  of  a  struggle. 
Apart  from  collateral  circumstances,  homicide 
can  only  be  argued  from  the  presence  of  such 
injuries  as  could  not  have  been  self-inflicted,  or 
caused  accidentally  during  the  act  ot  suspension. 
Occasionally  hanging  is  accidental,  as  in  foolish 
experiments  and  insane  imitation.  It  is  not 
necessary  that  the  body  should  be  entirely  off 
the  ground  to  cause  death  by  hanging.  Many 
instances  are  recorded  of  suicide  by  hanging  in 
most  extraordinary  positions  calculated  to  throw 
the  greater  part  of  the  body-weight  on  the  noose. 

Treatment. — This  is  rarely  called  for,  except 
in  accidents  or  attempted  suicide.  The  body  must 
be  cut  down,  and  artificial  respiration  employed. 
Venesection  may  be  had  recourse  to  for  relieving 
cerebral  congestion.  See  Artificial  Respira- 
tion  ;  and  Resuscitation.  D.  Ferrier. 

HABBOGATE,  in  Yorkshire.  Saline, 
chalybeate,  and  sulphur  waters.  See  Mineral 
Wahebs. 

HASTINGS,  on  the  South-East  Coast  of 
Sussex.    A  mild  climate.    Mean  winter  tem- 
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peraturo,  39°  Fahr.  Exposed  to  the  east,  but 
sheltered  from  the  north.  See  Climate,  Treat- 
ment of  Disease  by. 

HAUT  MIL  (Fr.)— A  synonym  for  epi- 
lepsia gravior.    <S'ee  Epilepsy. 

HAY  FEVER. — Synon.  :  Calarrhus  (Bstivus; 
Bostock's  catarrh ;  Hay  asthma ;  Fr.  A&thrne 
d'kt ;  Ger.  Friihsommercatarrk. 

Definition. — A  catarrhal  affection  of  the 
mucous  membrane  of  the  eyes,  nose,  mouth, 
pharynx,  larynx,  and  bronchi,  accompanied  by 
dyspnoea ;  induced  by  the  action  of  the  pollen 
of  various  plants,  chiefly  of  the  graminaceae ; 
prevalent  during  the  hay  season,  but  subsiding 
at  its  close  ;  and  varying  in  severity  according 
to  certain  atmospheric  conditions,  and  the  amount 
of  pollen  present  in  the  air. 

^Etiology.—  Hay  fever  exists  in  Europe  gene- 
rally, but  it  is  by  far  most  common  in  England, 
where  the  annual  number  of  cases  is  double  that 
of  any  other  country.  It  prevails  more  among 
men  than  women,  probably  because  the  former 
are  most  exposed  to  the  atmosphere ;  and  inhabi- 
tants of  towns  visiting  the  country  are  more 
liable  to  attack  than  the  country  people  them- 
selves. It  has  been  ascribed  by  6ome  writers 
to  the  sun's  heat  in  the  summer  months,  also 
to  certain  odours,  vegetable  and  animal;  but 
the  experiments  of  Mr.  C.  H.  Blackley  show 
it  to  be  due  to  the  specific  influence  on  certain 
mucous  membranes  of  the  pollen  grains  of  the 
following  natural  orders  of  plants: — Ranuncu- 
laceas,  Papaveraceae,  Fumariaceae,  Cruciferae,  Yio- 
laceae,  Caryophyllaceae,  Geraniaceae,  Leguminosae, 
Umbelliferae,  Rosaceae,  Liliaceae,  Compositae, 
Graminaceae,  and  others,  both  exotic  and  native. 
Pollen  was  applied  to  the  mucous  membrane 
of  the  (1)  nares,  (2)  larynx,  trachea,  bronchial 
tubes  (by  inhalation),  (3)  conjunctivae,  (4)  tongue, 
lips,  and  fauces ;  and  in  all  these  cases  it  produced 
the  symptoms  of  hay  fever,  the  pollen  of  grasses 
being  most  potent.  Amongst  these  secale  cereale, 
or  rye,  exercised  most  marked  effects,  though 
greater  influence  is  generally  attributed  to  an- 
thoxanthum  odoratum. 

It  has  been  found  that  large  quantities  of 
pollen  float  in  the  air  during  the  summer  months ; 
and  that  the  number  of  cases  of  hay  fever  depends 
on  the  amount  present,  which  increases  in  warm 
damp  weather,  decreases  when  it  is  very  dry  and 
hot,  and  often  nearly  disappears  after  heavy 
rain.  Cold  weather  reduces  the  number  of  suf- 
ferers by  checking  the  inflorescence  of  plants. 
The  higher  strata  of  the  atmosphere  appear 
to  contain  more  than  that  immediately  over- 
lying the  soil,  and  Mr.  Blackley  found  the 
greatest  number  of  pollen-particles  at  between 
1,000  and  1,500  feet  above  the  earth's  surface, 
whither  they  are  probably  carried  by  aerial  cur- 
rents. The  number  of  pollen-grains  present 
reaches  its  maximum  in  June,  when  Mr.  Blackley 
collected  880  in  a  day  on  a  square  centimetre  of 
glass.  The  size  and  forms  of  the  pollen-grains 
vary  greatly  in  the  different  species,  but  this 
does  not  seem  to  influence  their  action,  which 
appears  to  depend  on  the  pollen-sac  absorbing 
moisture  from  tho  contiguous  mucous  membrane 
and  bursting,  when  the  minute  granules  it  con- 
tains are  thus  extruded,  and  cause  irritation. 
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Symptoms, — An  attack  of  hay  fever  generally 
occurs  without  any  premonitory  disturbance,  im- 
mediately on  the  application  of  the  pollen  to  the 
mucous  surfaces,  for  instance,  when  the  person  en- 
ters a  hay-field.  The  first  symptoms  are  itching 
of  the  parts  with  which  the  particles  come  in  con- 
tact, beginning  with  the  hard  palate  and  fauces, 
and  then  extending  to  the  nostrils,  the  eyes,  and 
face,  though,  if  the  wind  be  strong,  the  eyes  may 
be  first  attacked.  The  catarrhal  stage  follows, 
marked  by  violent  fits  of  sneezing,  and  running 
from  the  eyes  and  nose,  with  occasional  pains  in 
the  head  and  in  the  frontal  sinuses ;  then  the  sub- 
mucous tissue  of  the  nares  swells ;  and  in  a  short 
time  both  nostrils  become  blocked  and  imper- 
vious to  air.  A  change  to  the  recumbent  posi- 
tion, however,  if  the  patient  lies  on  one  side, 
will  often  reopen  the  uppermost  nostril,  while 
the  other,  from  the  force  of  gravity,  becomes 
still  more  occluded.  The  sneezing  will  continue 
without  fresh  application  of  pollen,  as  at  night, 
when  the  subsidence  of  the  swelling  restores, 
or  even  exaggerates,  the  sensibility  of  the 
Schneiderian  membrane.  The  alse  nasi  become 
red  and  inflamed,  and  occasionally  bleed.  The 
discharge  after  this  becomes  less  in  quantity,  in- 
spissated and  puriform,  and  finally  subsides.  In 
the  eyes,  the  swelling  of  the  submucous  tissue 
causes  closure  of  the  lachrymal  canals  and  nasal 
ducts,  and  considerable  injection  of  the  conjunc- 
tival capillaries  is  apparent.  Sometimes,  but 
rarely,  oedema  of  the  eyelids  follows.  Similar 
to  the  nose-symptoms  are  those  occurring  in  the 
throat,  some  swelling  taking  place  in  the  pha- 
rynx, which  gives  rise  to  partial  closure  of  the 
Eustachian  tubes,  and  hence  to  a  certain  degree 
of  deafness.  Slight  feverishness  is  occasionally 
present,  the  pulse  quickening  to  100,  and  the 
temperature  slightly  rising ;  but  in  a  large  num- 
ber of  cases  pyrexia  is  entirely  absent.  The 
changes  which  take  place  in  the  mucous  mem- 
brane of  the  air-passages  give  rise  to  asthmatic 
symptoms,  such  as  tightness  of  the  chest,  diffi- 
cult and  wheezy  breathing,  with  prolonged  ex- 
piration, and  some  dry  cough,  followed,  at  the 
close  of  the  attack,  by  expectoration. 

The  catarrhal  symptoms  are,  however,  more 
characteristic  than  the  asthmatic,  which  are  not 
invariably  present. 

The  liability  to  attack  lasts  generally  from 
"three  to  four  weeks  in  summer,  but  its  duration 
depends  on  the  presence  of  the  exciting  cause, 
■which,  if  not  removed,  may  cause  the  malady 
to  last  for  months.  A  fall  of  rain  will  diminish 
the  disorder  by  clearing  the  air  of  pollen  ;  exer- 
cise, which  increases  the  number  of  respirations 
and,  therefore,  of  pollen-grains  inspired,  will 
render  it  more  severe ;  while  each  attack  makes 
the  individual  more  susceptible  to  this  subtle 
influence,  and,  consequently,  augments  the  pro- 
bability of  other  seizures.  As  a  rule,  hay  fever 
has  no  complications,  and  passes  away  completely 
on  the  removal  of  the  exciting  cause.  Constant 
recurrence  of  the  attacks  has  been  noticed  to 
lead  to  deafness,  owing  to  catarrh  of  the  Eusta- 
chian tubes. 

Diagnosis. — The  diagnosis  of  hay  fever  from 
other  affections  is  easy,  as  the  occurrence  of  the 
catarrhal  symptoms  only  in  summer  separates  it 
from  an  ordinary  '  cold  in  the  head ' ;  while  their 
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combination  with  dyspnoea  in  hay  fever  prevents  i  t 
being  mistaken  for  spasmodic  asthma  arising  from 
other  causes,  in  which  there  is  usually  no  catarrh. 

Prognosis. — The  prognosis  is  favourable  if 
the  patient  be  removed  from  the  exciting  cause, 
as  the  asthmatic  symptoms  seldom,  if  ever,  lead 
to  pulmonary  emphysema,  or  to  any  permanent 
change  in  the  bronchi. 

Treatment. — The  most  obvious  course  in  the 
treatment  of  hay-fever,  but  not  always  the  most 
easy  one,  is  to  avoid  exposure  to  pollen.  Mr. 
Blackley  notices  that  a  small  amount  of  this 
material  might  exist  without  giving  rise  to 
hay  fever,  but  if  ten  grains  of  pollen  were 
detected  on  the  glass  slide  exposed  to  the  air 
for  twenty-four  hours,  symptoms  were  sure  to 
appear  in  persons  liable  to  it.  Sufferers  from 
this  complaint  should  avoid  hay-fields,  hay- 
ricks, and  much  exposure  and  exertion  in  the 
country  during  the  hay  season,  and  should  remain 
to  a  great  extent  within  doors ;  but  where  circum- 
stances admit,  change  to  the  seaside  is  highly 
desirable,  and  it  generally  effects  a  speedy  cure. 
Even  on  the  coast  some  care  must  be  taken  to 
select  a  locality  free  from  vegetation ;  for  if  the 
wind  blows  from  the  land,  where  hay-grass  be 
flowering  at  the  time,  an  attack  may  be  induced. 
Choice  should  be  made  of  a  seaside  place  backed 
with  high  cliffs,  and  where  the  prevailing  winds 
are  from  the  sea.  Of  other  localities,  high  moun- 
tain stations,  where  there  is  more  grazing  than 
hay-growing,  and  closely  inhabited  cities  with 
few  parks  or  grassy  squares,  are  to  be  preferred. 
Cotton-wool  and  other  respirators  available  are 
sometimes  used  with  advantage. 

The  medicinal  treatment  consists  in  first  com- 
bating the  general  predisposition  to  the  com- 
plaint by  tonic  measures ;  and,  secondly,  in  allay- 
ing the  local  irritation. 

The  first  object  is  best  achieved  by  shower 
baths,  and  by  such  tonics  as  iron,  quinine,  nux 
vomica,  sulphate  of  zinc,  and  arsenic.  Lotions  of 
sub-acetate  of  lead  or  sulphate  of  zinc  applied  to 
the  eyes  and  inner  surface  of  the  nostrils  give 
some  relief ;  but  the  writer  has  found  the  most 
successful  results  from  the  use  of  the  spray-appa- 
ratus, containing  solutions  of  carbolic  acid  (eight 
grains  to  an  ounce),  sulphurous  acid  (equal  parte 
with  water),  sulphate  of  quinine  (two  grains  with 
acid  to  an  ounce),  and  tannic  acid  (four  grains  to 
an  ounce).  The  spray  may  be  applied  to  all  the 
irritated  surfaces — eyes,  nose,  throat,  and  larynx 
— with  great  relief.    C.  Theodore  Williams. 

HEADACHE. —  Synon.:  Cephalalgia;  Fr. 
Donletir  de  tete ;  Ger.  Kopfschmerz. — Pain  or 
uneasiness  in  the  head  is  very  variable  in  its 
nature,  and  produced  by  a  great  number  of  causes. 
It  is  present  at  some  period  or  other  in  the 
course  of  most  acute,  and  many  chronic  diseases; 
and  may  be  associated  or  not  with  organic  change 
in  the  brain,  or  in  other  organs  of  the  body. 

Symptoms. — Headache  presents  many  varieties. 
It  may  be  slight  or  most  intense ;  superficial  or 
deep-seated.  It  may  be  iaore  or  less  confined  to 
particular  parts,  as  the  forehead,  the  temples,  the 
occiput,  or  vertex.  Sometimes  the  pain  is  limited 
to  one  spot,  producing  the  sensation  as  if  a  nail 
wore  being  driven  into  the  head,  when  it  is  called 
clavus.  It  may  extend  over  one  side  of  the  head, 
p  p  2 
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as  in  hemicrania  or  megrim;  or  be  generally 
diffused.  Headache  presents  every  variety  of 
character — dull,  sharp,  cutting,  &c.  Ita  acces- 
sion may  be  sudden  or  gradual ;  and  the  pa- 
roxysms may  be  of  the  shortest  possible  duration, 
or  may  extend  over  hours,  days,  or  months.  The 
pain  may  be  simple,  or  associated  with  various 
perverted  sensations,  such  as  giddiness,  tingling 
in  the  limbs,  disordered  hearing,  or  disturbances 
of  vision. 

Varieties. — For  practical  purposes  headaches 
may  be  arranged  in  the  following  order : — 

1.  Structural  headache,  or  headache  depen- 
dent upon  disease  within  the  cranium. 

2.  Congestive  headache. 

3.  Nervous  or  sick  headache — hemicrania  or 
megrim. 

4.  Toxcemic  headache. 

1.  Structural  headache.  This  may  be  due  to 
any  of  the  many  forms  of  disease  of  the  brain, 
or  of  its  membranes,  such  as  meningitis,  cerebral 
softening,  abscess  of  the  brain,  cerebral  tumour, 
&c. ;  or  it  may  be  premonitory  of  cerebral  soften- 
ing. It  is  nevertheless  often  wanting  in  these 
disorders,  and  the  locality  of  the  pain,  when 
present,  by  no  means  corresponds  with  that  of 
the  lesion.  As  a  rule  the  pain  of  organic  disease 
is  fixed  and  habitual,  though  sometimes,  as  in 
abscess  or  cancerous  tumour,  it  may  be  of  an 
intermittent  character.  If  there  be  sickness 
associated  with  it,  the  sickness  occurs  without 
any  apparent  gastric  disorder,  and  the  pain  con- 
tinues after  the  sickness  ceases.  Stooping  and 
even  the  recumbent  posture  aggravate  the  pain, 
whilst  it  is  lessened  by  elevating  the  head.  H' 
organic  disease  be  suspected,  the  collateral  symp- 
toms must  be  carefully  scrutinised  and  weighed. 
It  rarely  happens  that  organic  disease  needs  to 
be  inferred  from  pain  alone. 

2.  Congestive  headache.  Many  forms  of  head- 
ache depend  upon  a  greater  or  less  degree  of  con- 
gestion of  the  vessels  of  the  brain ;  the  congestion 
being  either  active  or  passive. 

Active  congestion  may  be  caused  by  hyper- 
trophy of  the  left  ventricle  of  the  heart,  general 
plethora,  catamenial  irregularities,  mental  or 
emotional  excitement,  and  other  conditions.  The 
pain  in  such  cases  is  of  an  obtuse  character,  af- 
fecting the  whole  or  a  part  of  the  head,  particu- 
larly the  forehead  and  occiput.  It  is  accom- 
panied with  a  sense  of  pulsation  in  the  ears, 
flushed  face,  glittering  eyes,  and  giddiness  on 
stooping. 

Passive  congestion  may  be  produced  by  dys- 
pnoea, by  asthma,  by  valvular  defects  in  the 
heart,  or  by  defective  action  of  the  liver,  bowels, 
and  skin  ;  it  may  be  the  after-effect  of  drunken- 
ness ;  or  may  result  from  any  cause  which  can 
produce  a  state  of  debility  in  the  vessels  of  the 
brain,  such  as  general  anaemia,  exhaustion  from 
fatigue,  loss  of  blood,  leucorrhcea,  or  that  fol- 
lowing over-excitement,  mental  exertion,  or 
bodily  fatigue — causes  which  all  favour  conges- 
tion. When  the  headache  is  induced  by  anaemia 
or  debility,  thi  pain  is  most  generally  across  the 
forehead  or  at  the  top  of  the  head. 

3.  Nervous  or  sick  headache,  hemierania  or 
megrim.  This  disorder  is  discussed  in  a  separate 
article.    See  Megrim. 

4.  Toxcemic  headache.    The  headache  which 


attends  all  fevers  and  inflammatory  disorders, 
though  due  in  some  measure  to  cerebral  conges- 
tion, is  chiefly  caused  by  the  action  of  the  blood, 
altered  in  character  and  elevated  in  temperature, 
on  the  nervous  elements  of  the  brain.  In  uraemia 
likewise  the  headache  which  frequently  precedes 
or  accompanies  the  other  symptoms  pointing  to 
the  existence  of  renal  disease,  results  from  the 
morbid  condition  of  the  blood.  So  also  in  some 
persons,  breathing  the  impure  air  of  a  crowded 
room,  or  the  products  of  the  combustion  of  gas, 
will,  by  the  imperfect  decarbonisation  of  ths 
blood,  speedily  produce  a  headache. 

Besides  the  above  varieties  of  headache,  pain 
about  the  head  external  to  the  brain  may  be  pro- 
duced by  rheumatic  affections  of  the  scalp,  with 
tenderness  of  the  skin  and  rheumatism  in  other 
parts  ;  by  syphilitic  affections  of  the  periosteum 
or  bone ;  by  inflammation  of  the  scalp,  commenc- 
ing erysipelas,  &c. ;  and  by  trigeminal  and  other 
varieties  of  neuralgia.  From  neuralgia  headache 
may  be  discriminated  by  its  mode  of  accession  ; 
by  the  generally  longer  duration  of  the  attack  ; 
and  by  the  more  complete  intermissions. 

Treatment. — The  treat  ment  of  headache  mu6t 
necessarily  depend  upon  the  peculiarities  of  each 
individual  case.  In  organic  or  toxaemic  headache 
the  disease  with  which  it  is  associated,  and  not 
the  symptom  itself,  will  of  course  be  the  object 
of  consideration,  and  the  treatment  will  be  found 
discussed  in  connection  with  these  special  mor- 
bid states.  The  same  remark  applies  to  many 
forms  of  congestive  headache,  such  as  those 
produced  by  disease  of  the  heart,  asthma,  &c. 
If  catamenial  irregularities  or  uterine  disorders 
are  the  exciting  cause,  these  must  be  treated 
by  appropriate  measures.  If  anaemia  or  de- 
bility be  present,  then  in  the  intervals  between 
the  paroxysms,  iron  in  some  form,  either  alone 
or  in  combination  with  quinine  or  some  vegetable 
bitter,  must  be  given.  During  the  paroxysms  a 
little  sal  volatile,  a  cup  of  soup  or  strong  tea  or 
coffee,  or  some  weak  alcoholic  stimulant  may  be 
of  service.  "Where  anaemia  is  not  a  prominent 
symptom,  or  when  the  disorder  assumes  a  period- 
ical or  intermittent  character,  qninine  alone,  in 
doses  of  two  or  three  grains  twice  or  three  times 
a  day,  may  be  given;  and  if  this  fails  to  afford 
relief,  arsenic  is  often  of  signal  service.  Great 
benefit  is  frequently  afforded  in  the  latter  cases 
by  the  administration  during  the  paroxysm  of 
alcohol.  Except  when  the  headache  is  associated 
with  general  plethora  or  active  congestion,  strong 
purgatives  are  to  be  avoided,  and  the  bowels  are 
to  be  regulated  by  the  mildest  aperient  which 
will  answer  the  purpose.  The  patient's  habits 
and  mode  of  life  must  also  be  strictly  regulated  ; 
and  care  must  be  enjoined  as  to  diet,  sleep, 
clothing,  and  exercise,  especially  if  the  headache 
be  associated  with  dyspepsia.  If  dyspeptic 
symptoms  are  prominent,  or  if  the  pain  be  con- 
nected with  a  gouty  diathesis,  then  these  disorders 
must  be  treated  with  their  appropriate  remedies. 

If  during  the  paroxysms  the  head  be  hot  and 
the  face  flushed,  warm  or  cold  lotions,  iced  water, 
or  eau-de-Cologne  may  bo  applied ;  a  warm 
douching  may  be  useful  in  some  cases.  Occa- 
sionally in  severe  attacks  a  few  leeches  may  be 
placed  on  the  temples  with  advantage,  or  a  blister 
to  the  napo  of  the  neck,  but  never  if  the  face  be 
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pale,  and  the  pulse  feeble.  Compression  of  the 
temporal  arteries  with  a  pad,  sustained  pressure 
around  the  head,  or  holding  the  arms  high  above 
the  head,  will  sometimes  relieve  severe  headache. 

The  treatment  of  sick-headache  is  discussed 
under  the  article  Megrim.      P.  W.  Latham. 

HEALTH,  Maintenance  of.  See  Disease, 
Causes  of ;  Personal  Health  ;  and  Public 
Health. 

HEARING-,  Disorders  of. — These  disorders 
may  be  grouped  under  three  classes,  namely  : — 
(a)  Partial  or  complete  loss  of  hearing,  or  deaf- 
ness ;  (b)  Exalted  hearing  (so-called) ;  (a)  Per- 
verted hearing  or  Tinnitus.  They  may  be  due 
to  various  conditions  quite  independent  of  any 
actual  disease  of  the  auditory  apparatus,  and 
only  such  causes  of  disordered  hearing  will  be 
considered  in  the  present  article  as  are  not  due 
to  changes  in  the  conducting  portion  of  the 
ear,  which  can  be  demonstrated  by  the  different 
methods  of  examination,  or  to  recognised  affec- 
tions of  the  nervous  apparatus  connected  with 
hearing.  These  will  be  found  discussed  under 
the  article  Ear,  Diseases  of. 

(a)  Partial  or  complete  loss  of  hearing. — Per- 
haps the  deafness  due  to  accumulations  of  ceru- 
men, which  so  frequently  interfere  for  a  time  with 
the  hearing  of  persons  whose  ears  are  free  from 
disease,  should  be  regarded  as  disordered  hear- 
ing, rather  than  as  a  symptom  of  a  pathological 
condition.  As  nothing  more  energetic  than  careful 
syringing  is  required  to  remove  such  obstructions, 
it  will  be  sufficient  to  observe  that  in  this  proceed- 
ing the  nozzle  of  the  syringe  should  be  directed 
along  the  roof  of  the  external  canal.  Amongst 
a  very  large  number  of  people  with  the  organs  of 
hearing  in  an  apparently  healthy  state,  some  few 
will  be  found  upon  whom,  throughout  their  lives, 
certain  notes  produce  no  response.  They  will 
not,  for  example,  be  able  to  hear  the  sounds  made 
by  grasshoppers,  or  the  singing  of  some  birds — 
the  call  of  a  partridge,  for  instance ;  and  in  most 
persons,  as  age  advances,  the  very  high  notes  are 
lost.  To  prove  this,  it  is  only  necessary  to  blow 
one  of  Mr.  Galton's  whistles  in  a  room  full  of 
people,  when  a  considerable  proportion  of  the 
assembly  will  fail  to  catch  the  high  notes,  which 
are  distinctly  heard  by  the  rest ;  and  although 
this  failure  is  also  noticeable  in  many  nervous 
affections,  all  other  sounds  will  perhaps  be  heard 
quite  normally  by  these  individuals.  Emotional 
influences  play  a  very  large  part  in  the  destruction 
or  suspension  of  hearing,  and  this  is  especially  ob- 
servable in  the  case  of  women.  The  unexpected 
eight  of  a  dead  husband,  hearing  of  the  death  of 
a  dear  friend,  the  proposal  of  a  severe  surgical 
operation  on  a  relative,  a  quarrel,  an  alarm  of 
thieves,  and  witnessing  a  carriage  accident,  have 
each  within  the  knowledge  of  the  writer  been 
followed  by  intense  and  sudden  deafness,  which 
has  only  been  partially  recovered  from.  The 
same  effect  has  been  noticed  with  men  who  have 
been  subjected  to  prolonged  mental  strain,  in  con- 
nection with  literary  work,  or  during  commercial 
crises.  It  has  been  recorded  that  adeaf  and  dumb 
child  has  suddenly  recovered  hearing,  after  the 
discharge  from  the  bowels  of  eighty-seven  lum- 
brici,  and  a  large  number  of  oxyurides  (Journal 
of  Med.  Society,  1844).  Complete  loss  of  hearing, 
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extending  over  several  months,  was  on  one  occa- 
sion followed  by  perfect  hearing  in  a  girl  of 
fifteen,  on  the  first  appearance  of  menstruation. 
The  temporary  effect  of  quinine  and  salicylic  acid 
on  the  hearing  is  well  known,  but  when  quinine 
has  been  administered  in  large  doses,  and  for  a 
long  period,  this  special  sense  is  not  unusually 
injured  permanently.  Amongst  the  diseases 
which  often  induce  a  lasting  deafness,  without 
any  perceptible  local  change  in  the  conducting 
portion  of  the  ear,  may  be  included  mumps, 
many  of  the  fevers,  and  diphtheria  ;  for  although 
in  the  two  latter  examples  the  middle  ear 
often  suffers,  this  is  not  always  the  case,  and 
the  immediate  cause  of  the  deafness  must  be 
sought  in  the  products  of  inflammation  which 
have  been  left  within  the  cranium.  The  same 
explanation  is  probably  also  the  correct  one  in 
those  instances  where  children  lose  for  ever  all 
hearing  power,  after  cerebral  excitement  or  con- 
gestion. Habitual  and  obstinate  constipation  is 
sometimes  attended  with  loss  of  hearing,  which 
returns  after  the  action  of  purgative  medicine. 
A  clot  of  blood  within  the  cranium,  whilst  caus- 
ing hemiplegia  of  the  opposite  side,  may  de- 
stroy the  hearing  of  the  same  side  as  the  effu- 
sion ;  and  a  case  is  on  record  in  which  closure 
of  the  cerebro-spinal  foramen  gave  rise  to  this 
symptom. 

(b)  Exalted  hearing.  —  What  is  termed  ex- 
alted hearing  will  generally,  on  careful  examina- 
tion be  found  to  be  not  so  much  a  definite  change 
in  the  capacity  of  the  hearing  apparatus  to  re- 
ceive impressions,  as  an  inability  on  the  part  of 
the  patient  to  receive  such  impressions  without 
an  undue  effect  on  the  nervous  centres  being  pro- 
duced. Thus  in  many  inflammatory  states  of  the 
brain  or  its  membranes  this  symptom  is  often  a 
prominent  one.  It  is  also  not  uncommonly  met 
with  in  hysterical  and  nervous  persons. 

(c)  Perverted  hearing. — Attendant  on  most  of 
the  above  examples,  and  closely  allied  to  deaf- 
ness, is  the  often  persistent  tinnitus ;  but  there 
are  conditions  in  which  this  distressing  symptom 
is  the  chief  and  solitary  trouble.  Thus  tinnitus, 
with  a  feeling  of  pulsation  in  the  ear,  is  occasion- 
ally the  first  warning  of  an  intracranial  aneurism ; 
whilst  afurious  tinnitus  and  the  hearing  of  strange 
noises  sometimes  precede  an  attack  of  acute  mania. 
Patients  who  have  been  the  subjects  of  malarial 
fevers  and  sunstroke  often  complain  of  tinnitus  ; 
and,  as  in  all  cases  of  disease  of  the  ears,  when 
present  it  is  the  most  intractable  of  symptoms, 
so  it  is  when  the  ears  have  not  been  the  seat  of 
any  malady  or  injury. 

Treatment. — Insomuch  as  all  the  above  states 
of  disordered  hearing  may  strictly  be  said  to  be 
due  to  causes  which  are  in  themselves  abnor- 
malities of  one  part  or  another  of  the  organism, 
it  is  to  these  that  the  treatment  will  naturally 
be  directed  rather  than  to  alterations  in  hearing 
which  in  truth  are  merely  symptoms.  Sec  Ear, 
Diseases  of ;  and  Tinnitus.     W.  B.  Dalby. 

HEAET,  Diseases  of. — The  study  of  this 
class  of  diseases  has  reference  to  the  immediate 
pathological  changes  which  occur  in  the  heart 
itself,  and  to  the  consequences  or  results  of 
these  changes  upon  its  function,  that  is  to  say, 
upon  the  circulation  of  the  blood.    The  latter 
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portion  of  tho  subject  will  bo  found  discussed 
under  the  head  Ciucuiation,  Diseases  of  Organs 
of;  and  it  will  thorefore  be  necessary  in  (his 
place  to  summarize  only  the  morbid  changes  which 
affect  the  heart  itself,  and  this  merely  as  an  in- 
troduction to  the  full  description  of  those  changes 
contaiued  in  the  articles  which  follow  here,  or 
which  will  be  found  in  other  parts  of  this  work. 

1.  The  heart  may  bo  displaced,  misplaced,  or 
malformed.  2.  Its  various  textures,  including 
the  coverings,  the  lining  membrane,  the  valves, 
and  the  walls,  are  liable  to  acute  and  chronic  in- 
flammation and  their  effects.  3.  The  organ  itself 
may  be  increased  in  size,  either  by  general  dilata- 
tionoi  one  or  of  more  of  its  cavities,  or  partially, 
as  by  aneuris?n  of  the  walls ;  or  by  the  addition  to 
its  volume,  by  hypertrophy  of  its  muscular  struc- 
ture, of  the  fatty  tissue  which  exists  beneath 
the  pericardium,  or  of  the  connective  tissue  which 
binds  the  muscular  fibres  together.  4.  Its  vol- 
ume may  be  diminished  by  simple  or  general 
atrophy;  or  by  the  walls  of  one  or  more  of  its 
cavities  being  wasted  and  thinned.  5.  Its  walls 
are  liable  to  various  forms  of  degeneration — more 
especially  fatty,  granular,  calcareous,  and  pig- 
mentary. 6.  They  may  be  the  seat  of  fibroid 
disease ;  and  of  various  morbid  growths,  such  as 
cancer,  tubercle,  and  syphilitic  formations,  or 
hydatids.  7.  Congestion  and  hemorrhage  may 
occur  in  the  walls  of  the  heart.  8.  These  are 
liable  also  to  such  injuries  as  rupture — whether 
spontaneous  or  as  the  result  of  violence ;  and  to 
various  kinds  of  wounds  and  their  effects.  9.  And 
lastly,  the  reader  will  find  discussed  under  the 
head  of  functional  disorders  of  the  heart,  certain 
disturbances  in  its  action  and  sensibility  which 
cannot  be  clearly  referred  to  any  structural 
lesion. 

HEART,  Abscess  of.  See  Hkakt,  Inflam- 
mation of;  and  Heaet,  Pyaemie  Abscess  of. 

HEART,  Aneurism  of.  —  Definition.  — 
A  depression  or  a  sacculus  formed  in  the  walls  of 
the  heart,  communicating  with  one  or  more  of 
its  cavities. 

The  term  aneurism  of  the  heart  has  not  been 
always  used  in  this  sense.  It  was  first  applied  by 
Lancisi  and  subsequently  by  Bouilleau  to  every 
dilatation  of  the  heart,  whatever  its  cause  or  its 
character.  The  first  case  of  the  disease,  as  the 
term  is  now  understood,  was  published  by  Galeatti 
in  1757.  In  this  country,  Dr.  Thurnam,  Dr. 
Peacock,  and  others  have  treated  the  subject  fully. 
In  Prance  aneurism  of  the  heart  has  been  described 
specially  by  Breschet  and  by  Pelvet ;  whilst  in 
Germany,  Lobstein,  Lobl,  and  Hartmann  have 
written  upon  it  at  length.  A  full  account  of  the 
researches  of  these  and  several  other  writers  will 
be  found  in  the  work  of  M.  Pelvet — Des  Ane- 
vrysmes  du  Cozur,  Paris,  1867. 

2Etiology  and  Pathology. — The  essential  con- 
dition which  leads  to  aneurism  of  the  heart  is  a 
change  in  a  portion  of  the  heart's  texture,  by  which 
the  resisting  power  of  the  affected  part  against  the 
pressure  of  the  blood  from  within  tho  cavity  is 
diminished.  Under  such  circumstances  a  simple 
depression,  corresponding  to  the  weakened  spot, 
may  be  first  formed  on  the  inner  surface  of  the 
heart.  This  gradually  continues  through  the 
cardiac  wall  towards  the  external  surface,  whero 
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tho  resistance  becomes  less,  and  whore  a  pouch 
or  sac  is  then  formed,  communieatiug  with  the 
cavity  of  the  heart,  it  may  be  by  a  neck.  Tho 
weukoned  condition  referred  to  is  attributable  in 
different  instances  to  inflammation  of  tho  sub- 
stance of  tho  heart,  whether  acute  or  chronic ;  to 
syphilitic  or  other  growths;  and  to  fatty  de- 
generation. 

(a)  Inflammation  of  tho  heart,  affecting  either 
tho  endocardium  or  tho  substance  of  the  heart 
itself,  may  load  to  ulceration  and  softening ;  and 
both  conditions  have  been  found  in  connection 
with  aneurism.  Inflammation  may  also  lead  to 
tho  formation  of  pus  in  the  walls  of  the  heart ; 
and  cases  are  recorded  in  which,  the  contents  ol 
the  sac  thus  formed  having  been  discharged  into 
the  circulation,  the  cavity  became  converted  into 
an  aneurismal  pouch  (Dr.  Wilks,  Path.  Soc. 
Trans.,  vol.  xii.).  Cases  of  aneurism  of  thifc 
character  may  be  regarded  as  originating  in  acute 
inflammation  of  the  heart. 

In  a  still  larger  number  of  cases,  in  which  the 
endocardium  and  pericardium,  as  well  as  the 
muscular  walls,  are  involved,  we  find  a  develop- 
ment of  fibroid  tissue — a  cirrhosis,  as  it  were,  of 
the  heart,  as  the  result  of  chronic  inflammatory 
action.  In  these  cases  the  fibroid  tissue  is 
stretched  at  each  systole  of  the  heart,  and  it  re- 
turns less  and  less  to  its  former  dimensions, 
owing  to  its  want  of  elasticity.  Thus  by  degrees 
the  portion  of  the  heart  affected  yields  and  is 
pushed  outwards,  forming  a  sac  of  a  more  or  less 
globular  shape. 

(b)  Growths  in  the  heart,  whether  syphilitic, 
or  tuberculous,  undergoing  the  process  of  soften- 
ing, may  lead  to  the  formation  of  aneurism,  as  in 
the  conditions  just  described. 

(c)  Fatty  degeneration  may  give  rise  to  the  for- 
mation of  aneurism.  First,  a  circumscribed  spot 
of  softened  tissue  in  the  wall  of  the  heart,  the 
result  of  fatty  degeneration,  yields  without  rup- 
ture, to  the  pressure  of  the  blood  from  within, 
and  thus  allows  of  the  formation  of  an  aneurismal 
pouch.  Secondly,  partial  rupture  may  take  place 
in  the  muscular  wall,  and  haemorrhage  occurring 
at  this  point,  constitutes  what  is  called  '  cardiac 
apoplexy'  (see  Heabt,  Haemorrhage  into  the 
Walls  of).  The  clot  thus  formed  undergoes  the 
changes  usual  in  extravasated  blood ;  and  a  cyst 
results,  which  may  ultimately  communicate  with 
one  of  the  cavities  of  the  heart.  Meriedec 
Laennec,  who  wrote  on  aneurisms  of  the  heart, 
believed  that  this  form  of  disease  was  almost 
exclusively  thus  developed. 

With  reference  to  the  relative  frequency  of 
the  various  causes  of  cardiac  aneurism,  just 
enumerated,  the  writer  finds  that  out  of  a  total  of 
56  cases,  the  histories  of  which  were  collected 
by  himself,  in  21  the  waUs  had  undergone  fibroid 
changes ;  in  6  there  was  fatty  degeneration  ;  in 
3  the  disease  was  the  result  of  ulceration ;  in  2 
cases  it  appeared  to  have  originated  in  abscess ; 
and  in  24  the  materials  were  not  sufficient  for 
arriving  at  an  accurate  conclusion. 

Age. — With  regard  to  tho  age  at  which  this 
disease  occurs,  in  51  of  the  56  cases  just  alluded 
to  the  oldest  was  eighty-two,  the  youngest  a 
child  of  twelve.  Two  cases  occurred  between 
ten  and  twenty  years  of  age,  9  betweon  twenty 
and  thirty,  8  between  thirty  and  forty,  7  be- 
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tween  forty  and  fifty,  7  between  fifty  and  sixty, 
10  between  sixty  and  seventy,  6  between  seventy 
and  eighty,  and  2  between  eighty  and  ninety 
years  of  age. 

Sex. — Of  the  56  cases,  39  were  males  and  17 
females. 

Anatomical  Characters. — Keeping  in  view 
the  several  conditions  just  described,  under  which 
aneurism  of  the  heart  can  occur,  we  may  expect  to 
find  a  corresponding  variety  of  morbid  appearances. 
On  laying  open  the  pericardium  in  cases  in  which 
aneurism  of  the  heart  exists,  adhesions  which  are 
more  or  less  universal  or  which  may  be  limited  to 
the  seat  of  the  disease,  are  very  frequently  found. 
The  heart  itself  is  generally  eularged ;  and  where 
the  aneurism  projects  externally  it  is  altered 
in  shape,  so  much  so  in  some  instances  that  the 
organ  looks  like  a  double  heart.  The  sac  may 
project  from  the  walls  as  a  rounded  or  conical 
tumour ;  or,  as  in  an  instance  that  came  under 
the  notice  of  the  writer,  it  may  assume  the 
appearance  of  an  elongated  sac  winding  round 
the  base  of  the  aorta.  Again,  no  appearance  of 
anything  abnormal  may  be  observed  until  the 
heart  is  laid  open,  when  a  depression  or  an 
opening  may  be  discovered  in  the  walls  of  the 
ventricle,  or  in  the  septum.  In  some  instances 
more  than  one  pouch  is  formed,  in  communica- 
tion with  the  cavity  of  the  heart  by  a  separate  or 
by  a  common  opening.  The  size  of  the  tumour 
may  vary  from  that  of  a  small  bean  to  that  of  an 
average-sized  cocoa-nut.  The  opening  leading 
into  the  pouch  may  be  the  widest  part  of  the 
sac,  the  aneurism  being  a  mere  depression  like 
a  watch-glass  or  half-an-egg ;  or  there  may 
exist  a  constricted  or  defined  neck,  leading  to  a 
tumour  bulging  from  the  walls.  The  size  of  the 
opening  may  vary  from  a  couple  of  inches  across, 
to  one  capable  of  admitting  only  a  probe.  The 
neck  is,  in  a  few  cases,  described  as  hard  and 
cartilaginous;  in  others,  as  being  smooth  and 
regular,  or  jagged  and  irregular.  The  walls  of 
the  tumour  may  be  formed  by  the  dilated  and 
thin  walls  of  the  heart ;  or  by  the  walls  consider- 
ably thicker  than  natural,  and  altered  in  tex- 
ture. A  very  usual  condition  to  find  is  that 
the  walls  of  the  sac  consist,  proceeding  from 
within  outwards,  of  endocardium ;  fibroid  tissue, 
with  or  without  portions  of  muscular  tissue ;  and 
pericardium.  This  condition  was  described  as  oc- 
curring in  eleven  cases.  In  eight  cases  the  walls 
were  said  to  consist  only  of  the  endocardium 
and  pericardium,  with  fibroid  tissue  between ; 
but  it  was  found  that  at  the  base  of  the  tumour, 
in  all  these  cases,  all  the  layers  of  the  heart- 
tissue  were  present,  and  that  it  was  only  towards 
the  apex  of  the  swelling  that  the  muscular  layers 
disappeared.  In  three  cases  the  walls  of  the 
anourism  were  said  to  be  composed  of  a  thin 
membrane,  which  appeared  to  consist  of  endo- 
cardium and  pericardium  only.  In  three  cases 
the  walls  were  of  cartilaginous  consistence,  with 
bony  plates  interspersed  in  the  tissue.  The 
thickness  of  the  walls  of  the  sac  varied  from  that 
of  paper  to  three  lines  or  more.  In  fourteen 
cases  the  wall  of  the  tumour  was  strengthened 
by  the  adherent  pericardium.  The  aneurismal 
cavity  in  the  majority  of  cases  was  lined  by 
smooth  membrane  ;  but  in  a  few  instances,  ap- 
parently of  acute  formation,  the  walls  consisted 
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of  muscular  fibres,  torn  and  separated  by  the 
blood  which  had  been  extravasated  amongst 
them.  The  contents  of  the  sac  are  generally  in 
the  form  of  blood-clots  or  layers  of  fibrin',  the 
outermost  layers  of  which  may  be  more  or  less 
organised  and  adherent  to  the  wall. 

Seat. — Of  the  56  cases  already  alluded  to,  52 
were  in  the  left  ventricle,  3  in  the  right  ventricle, 
and  1  in  the  right  auricle.  Of  the  62  cases  in 
which  the  aneurism  was  situated  in  the  left 
ventricle,  22  occupied  the  apex,  1 1  the  base,  and 
17  were  in  intermediate  situations.  Several 
cases  have  been  recorded,  in  which  the  aneurism 
was  situated  in  the  muscular  septum  between 
the  ventricles ;  in  the  '  undefended  space ; '  or 
at  the  base  immediately  below  the  aortic  valves. 
A  case  of  the  last-named  form  was  recorded 
by  the  writer  in  the  third  volume  of  the  Trans- 
actions of  the  Pathological  Society.  These  two 
last  forms  are  generally  assotiated  with  endo- 
cardial inflammation  and  ulceration. 

Symptoms. — In  13  of  the  56  cases  referred  to, 
the  aneurism  was  not  discovered  until  after  death ; 
no  mention  being  made  of  signs  or  symptoms  of 
its  previous  existence.  In  the  remaining  cases, 
symptoms,  more  or  less  marked,  indicative  of 
heart-disease  were  present.  These  symptoms 
were  chiefly — pain,  dyspnoea,  lividity  of  the  sur- 
face, palpitation,  and  irregularity  of  the  pulse.  In 
10  cases  murmurs  were  heard,  accompanying  or 
replacing  the  sounds  of  the  heart.  We  thus  see 
that  the  symptoms  of  aneurism  are  such  as  may 
exist  in  common  with  other  lesions  of  the  heart ; 
and  it  is  extremely  doubtful,  except  in  presence 
of  some  special  circumstances  indicative  of  this 
condition,  whether  we  have  at  our  command  the 
means  of  diagnosing  the  existence  of  cardiac 
aneurism.  The  writer  not  long  since  saw,  with 
Dr.  Holman,  of  Eeigate,  a  case  of  grave  heart- 
disease,  in  which  extended  dulness  to  the  left 
and  below  the  usual  situation  of  the  apex-beat, 
with  a  feeble  impulse  in  the  same  situation, 
led  to  a  suspicion  of  the  probable  existence  of 
cardiac  aneurism. 

Progress,  Duration,  and  Terminations. — 
Pathological  testimony  fully  justifies  the  infer- 
ence that  certain  cardiac  aneurisms — such  as 
those  which  originate  in  inflammatory  softening, 
ulceration,  or  the  opening  of  cysts  into  the 
cavities  of  the  heart — are  acute  in  their  forma- 
tion. But  the  like  evidence  further  testifies  that 
the  formation  of  most  other  aneurisms,  and  the 
progress  of  all,  are  of  a  slow  or  chronic  character. 
Still,  it  would  seem  to  be  difficult  if  not  impos- 
sible to  determine  the  duration  of  the  disease  in 
any  given  instance,  inasmuch  as  many  cases,  for 
example,  have  been  found  in  the  post-mortem, 
room,  which  had  not  given  rise  to  any  special 
symptoms ;  whilst  in  other  cases  the  pre-exist- 
ence  of  heart-disease  before  the  formation  of 
aneurism  rendered  it  equally  impossible  to  fix  a 
date  for  the  development  of  the  latter  special 
disease. 

Death  may  result  from  the  disturbance  of  the 
heart's  action,  induced  by  the  presence  and  extent 
of  the  disease ;  from  the  aneurism  opening  into 
the  pericardium;  or  from  its  burrowing  in  the  wall 
of  the  heart,  and  opening  into  another  cavity  of 
the  organ  different  from  that  in  which  it  origin- 
ated.   Lastly,  one  or  two  cases  are  recorded  in 
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which  a  cure  of  the  disease  had  apparently  been 
effectod  by  tho  walls  of  the  sac  becoming  in- 
durated or  calcined. 

Diagnosis  and  Prognosis. — Seeing  how  ex- 
tremely obscure  the  clinical  history  of  those 
eases  is,  it  would  bo  impossible  to  speak  more 
definitely  either  as  to  tho  diagnosis  or  the  prog- 
nosis of  the  disease  than  has  been  done  under 
the  preceding  head. 

Treatment. — Tho  treatment  of  cardiac  aneu- 
rism must  be  such  as  would  bo  adopted  in  any 
other  form  of  grave  heart-diseaso,  and  according 
to  the  circumstances  of  each  case.  We  can  only 
seek  to  mitigate  tho  more  urgent  symptoms, 
whether  local  in  the  heart  itself,  or  more  gene- 
rally affecting  the  distant  organs. 

R.  Qoain,  M.D. 

HEABT,  Apoplexy  of.  See  Heart,  Hae- 
morrhage into  Walls  of. 

HEABT,  Atrophy  of. — Definition.  —  A 
diminution  in  the  size  and  weight  of  the  heart 
as  a  whole ;  or  a  diminution  in  size  of  one  part 
of  the  heart  in  relation  to  the  whole  organ. 

^Etiology. — The  causes  of  atrophy  of  the 
heart  are  either  general  or  local.  With  respect 
to  the  general  causes  of  atrophy,  the  heart  is 
found  reduced  in  volume  together  with  the  other 
organs  of  the  body,  in  cases  of  marasmus,  of 
phthisis,  of  syphilis,  cancer,  &c.  Probably  one 
of  the  smallest  hearts  on  record — one  which 
weighed  but  3^  ounces — was  found  by  Dr. 
Church  in  the  body  of  a  woman  aged  forty- 
seven,  who  died  of  cancer  of  the  pylorus,  after 
an  illness  characterised  by  'gradual  starvation' 
of  more  than  seventeen  months'  duration.  With 
reference  more  especially  to  phthisis,  as  affect- 
ing the  size  of  the  heart,  an  analysis  of  171  cases 
made  by  the  writer  at  the  Brompton  Hospital, 
showed  that  this  organ  was  below  the  average 
weight  in  54'4  per  cent.  Diseases  of  a  sub- 
acute character,  such  as  typhoid  fever  when  pro- 
tracted in  its  course,  may  lead  likewise  to  wast- 
ing of  the  heart.  The  heart  is  also  occasionally 
congenitally  small. 

The  local  causes  of  atrophy  of  the  heart  are 
chiefly  two,  namely  (1),  pressure  by  pericardial 
adhesions  upon  the  heart  in  certain  cases  of 
generally  impaired  health,  by  mediastinal  tu- 
mours, by  fatty  growth  beneath  the  pericardium, 
and  other  conditions ;  and  (2)  interference  wath 
the  circulation  in  the  coronary  arteries,  as  in  the 
conditions  just  enumerated,  or  as  a  result  of  mal- 
formation or  of  disease  of  the  vessels  themselves. 

Partial  atrophy  of  the  heart,  when  it  occurs, 
is  generally  referable  to  insufficient  blood-sup- 
ply from  vascular  disease  or  local  pressure ;  or 
to  fatty  infiltration. 

Anatomical  Characters. — The  heart  in  sim- 
ple atrophy  presents  a  general  uniform  diminution 
in  size,  as  regards  both  its  walls  and  its  cavities ; 
and  in  its  weight.  In  local  atrophy,  a  portion 
of  the  cardiac  wall,  more  or  less  extensive,  or 
of  one  of  the  divisions  or  cavities  of  the  heart, 
may  be  found  to  be  below  the  ordinary  dimensions. 
The  colour  of  the  atrophied  heart  may  be  nor- 
mal ;  it  is  frequently  pale  ;  and  it  is  occasionally 
of  a  deep  reddish-brown.  The  ppricardium, 
not  shrinking  proportionately  with  tho  muscular 
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substance,  may  present  a  puckered,  opaque,  and 
oedomatous  aspect,  '  like  a  withered  apple ' 
(Laennec);  and  for  the  same  reason  the  coro- 
nary vessels  may  be  tortuous  and  prominent. 
Tho  consistence  of  the  walls  is  generally  firmer 
than  natural  ;  and  the  muscle  may  be  even 
tougher,  except  where  the  atrophy  is  due  to 
the  presence  of  fat,  in  which  case  the  fibres  are 
friable,  and  on  microscopical  examination  pre- 
sent the  appearances  of  fatty  degeneration.  In 
simple  atrophy  of  the  heart,  the  muscular 
fibres  undergo  diminution  in  volume ;  and  they 
may  also  be  actually  reduced  in  number.  Atro- 
phy of  individual  muscular  fibres  is  also  found 
as  the  result  of  interstitial  fatty  or  fibroid 
growth ;  and  this  when  extensive  has  been 
somewhat  erroneously  named  '  yellow  atrophy.' 
Another  variety,  -which  is  most  frequently  found 
in  the  marasmus  of  old  age,  is  known  as  brown. 
atrophy  of  the  heart.  In  such  cases  the  muscu- 
lar tissue  is  of  a  dark  or  dirty  reddish-brown 
colour,  which  proves  on  microscopical  examina- 
tion to  be  due  to  the  presence  of  numerous 
shining  yellow  or  brown  pigment-particles  with- 
in the  muscular  fibres,  and  specially  abundant 
either  around  the  nuclei  or  between  the  ultimate 
fibrillae. 

Symptoms.— The  symptoms  and  signs  of  atro 
phy  of  the  heart  are  those  which  might  be  ex 
pected  to  result  from  diminished  size  and  power 
of  that  organ.  The  characteristic  phenomena 
are  those  of  feeble  circulation.  The  physical 
signs  are  chiefly  diminished  precordial  dulness ; 
a  feeble  impulse,  the  apex -beat  being  within  and 
above  the  usual  situation ;  diminished  area  of 
audible  sounds  ;  and  a  small,  weak  pulse. 

Diagnosis. — The  above  signs  and  symptoms, 
in  association  with  general  wasting,  afford  suffi- 
cient grounds  for  the  diagnosis  of  atrophied  and 
feeble  heart.  Emphysema,  pericardial  effusion, 
and  other  causes  of  diminished  cardiac  dulness 
and  weakness  of  impulse,  must  be  excluded  by  the 
ordinary  modes  of  investigation.  There  are  no 
special  means  by  which  partial  atrophy  of  the 
heart  can  be  diagnosed,  except,  possibly,  that  the 
presence  of  this  condition  may  be  assumed  where 
the  functions  of  the  organ  are  disturbed  in  the 
absence  of  valvular  or  other  of  the  more  common 
forms  of  cardiac  disease,  sufficient  to  explain  the 
symptoms. 

Treatment. — The  treatment  of  atrophy  of  the 
heart  is  the  treatment  of  theprimary  disease  upon 
which  it  depends,  so  far  as  is  possible. 

R.  Quain,  M.D. 

HEABT,  Calcification  of.  See  Heart,  De- 
generations of. 

HEABT,  Cancer  of.  See  Heart,  Morbid 
Growths  in. 

HEABT,  Cirrhosis  of.  See  Heart,  Fibroid 
Disease  of. 

HEABT,  Congenital  Misplacement  of. — 

Synon.  :  Ectopia  Cordis  (Breschet),  Ectocardia 
(Alvarenga). 

The  heart  is  occasionally  found  to  occupy  a 
wrong  position,  and  such  misplacement  may 
either  bo  within  the  cavity  of  the  thorax,  or 
external  to  it 

1.  Of  the  internal  malpositions — ectopia  cordi* 
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intrathoracica  or  ectocardia  intrathoracica — the 
most  common  is  that  to  which  the  term  dexio- 
cardia  has  been  applied,  in  which  the  heart  is 
in  a  very  similar  position  on  the  right  side  of  the 
chest  to  that  which  it  should  occupy  on  the  left. 
This  condition  may  coexist  with  transposition  of 
the  other  viscera  of  the  body,  or  it  may  occur 
alone.  Instances  of  the  former  kind  have  long 
been  placed  on  record,  cases  having  been  met 
with  in  Rome  in  1643,  in  Paris  in  1650,  and  in 
London  in  1694.  When  the  heart  is  misplaced, 
the  aorta  generally  follows  an  irregular  course, 
crossing  the  right  bronchus  and  passing  down  to 
the  right  side  of  the  bodies  of  the  vertebrae  ;  and 
the  right  carotid  and  subclavian  arteries  are 
given  off  as  separate  vessels,  while  the  brachio- 
cephalic trunk  is  situated  on  the  left  side.  In 
some  instances,  however,  tho  vessels  at  the  arch 
are  not  transposed;  whilst  in  others  the  aorta, 
after  passing  over  the  right  bronchus,  crosses 
the  spine  and  follows  its  usual  course  to  the 
left  of  the  bodies  of  the  vertebrae.  In  cases  of 
transposition  the  heart  itself  may  be  well-formed ; 
or  it  may  be  very  imperfectly  developed. 

In  another  kind  of  misplacement,  mesocardia, 
the  heart  is  situated  more  in  the  median  line 
than  natural — a  position  which  it  occupies  in  the 
foetus  at  the  earlier  periods.  Cases  have  also 
been  recorded  in  which  the  organ  occupied  a 
transverse,  and  an  antero-posterior  direction. 

2.  Of  the  external  misplacements,  those  in 
which  the  heart  is  situated  external  to  the  tho- 
racic cavity — ectopia  or  ectocardia  extrathoracica 
— the  most  common  is  that  in  which,  from 
deficiency  of  some  part  of  the  sternum,  the  organ 
lies  in  front  of  the  chest — ectopia  cordis  or  ecto- 
cardia pectoralis.  In  other  cases,  from  deficiency 
in  some  portion  of  the  diaphragm,  the  heart  is 
placed  in  the  abdomen,  either  lying  in  the  cavity, 
or,  if  the  integuments  are  partially  defectivo,  in 
a  sac  in  the  praecordia — ectopia  cordis  or  ecto- 
cardia ahdominalis.  In  a  third  form  the  heart 
lies  at  the  root  of  the  neck — ectopia  cordis  or 
ectocardia  cepkalica.  Of  these  forms,  examples 
are  related  or  referred  to  in  the  memoirs  of 
Breschet  and  Alvarenga,  and  various  others 
have  been  published  since  the  appearance  of  the 
memoir  of  Breschet. 

Symptoms,  Duration,  and  Terminations. — 
"When  the  heart  is  well-formed,  its  malposition 
within  the  thorax  does  not  necessarily  cause 
such  interference  with  its  functions  as  to  be  pro- 
ductive of  symptoms,  or  materially  to  curtail  the 
duration  of  life.  Indeed,  cases  are  on  record  in 
which  the  heart  and  other  viscera  have  been 
transposed  in  persons  who  had  never  presented 
any  signs  of  disorder  of  the  circulation,  and 
who  lived  to  very  advanced  ages.  When,  how- 
ever, the  organ  is  also  defective,  and  especially 
when  the  displacement  is  external  to  the  thoracic 
cavity,  life  is  usually  only  of  short  duration — 
though  some  remarkable  cases  of  external  dis- 
placements are  on  record,  in  which  the  patients 
survived  to  advanced  ages. 

Malformation    of   the  Pericardium  

Closely  allied  to  the  cases  of  misplacement  of 
the  heart  are  those  in  which  the  organ,  though 
occupying  its  natural  position,  is  not  covered  by 
the  pericardium,  but  lies  in  contact  with  the  lung 
in  the  left  pleural  cavity.    Of  this  form  of  ano- 
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maly  various  instances  are  recorded  the  first 

undoubted  case  of  the  kind  being  probably  that 
represented  by  Dr.  Baillie,  in  1778.  The  defect 
seems  to  consist  in  the  pericardium,  which  is 
apparently  reflected  from  the  external  coat  of  the 
aorta,  not  being  prolonged  so  as  to  cover  the 
front  of  the  heart  and  become  attached  to  the 
diaphragm.  The  imperfectly  developed  mem- 
brane is  represented  by  a  kind  of  loose  fold,  or 
pocket,  which  is  found  on  the  right  side  or  upper 
part  of  the  heart. 

Effects. — This  condition  does  not  seem  mate- 
teriidly  to  interfere  with  the  functions  of  the 
organ.  Cases  are  recorded  in  which  the  sub- 
jects lived  to  middle  age ;  and  the  writer  has 
himself  seen  it  in  a  man  who  died  of  heart- 
disease  at  seventy-five.  T.  B.  Peacock. 

HEART,  Congestion  of. — Attention  was 
first  directed  to  this  morbid  condition  of  the 
heart  by  Sir  William  Jenner  {Medico- Chirur- 
gical  Transactions,  vol.  xliii.  p.  199).  The  coro- 
nary veins,  like  the  veins  of  other  parts,  are 
subject  to  engorgement,  when  the  flow  of  the 
blood  from  them  into  the  right  auricle  is  inter- 
rupted. The  most  common  cause  of  this  is 
dilatation  and  distension  of  the  cavities  of  the 
right  side  of  the  heart,  which  conditions  are 
themselves  usually  due  either  to  emphysema  or 
to  valvular  disease  of  the  heart.  Disease  of,  or 
pressure  on,  the  trunks  of  the  coronary  veins 
may  be  regarded  as  less  frequent  causes  of  the 
same  result. 

Anatomical  Characters. — Congestion  of  the 
heart  is  reeognised,  when  recent,  by  the  fulness  of 
the  veins  on  the  surface  of  the  organ ;  cedema  of 
the  loose  connective  tissue  at  the  base  ;  and 
ecchymosis  of  the  pericardium  and  endocardium. 
The  pericardial  sac  contains  some  serous  or 
sero-sanguinolent  effusion ;  and  the  mouth  of  the 
coronary  sinus  may  be  found  to  be  dilated.  When 
the  congestion  is  slight,  gradually  developed,  and 
of  long  standing,  the  venous  fulness  gives  rise 
to  an  increased  formation  of  connective  tissue 
in  the  walls  of  the  heart,  which  become,  in  con- 
sequence, tough  and  indurated ;  whilst  the  dila- 
tation of  the  cavities,  with  which  the  congestion 
is  associated,  is  rendered  permanent  by  the  same 
cause.  When  divided  with  the  knife,  the  cardiac 
walls  do  not  fall  inwards ;  their  substance  feels 
like  a  piece  of  leather ;  and  the  section  has  a 
smooth  homogeneous  appearance.  Microscopi- 
cally, the  connective  tissue  seems  to  be  increased 
in  quantity ;  and  the  muscular  fibres  are  in  a 
condition  of  granular,  fatty,  and  pigmentary  de- 
generation. 

Congestion  of  the  heart  possesses  no  direct 
clinical  relations.  J.  Mitchell  Bruce. 

HEART,  Connective-Tissue  Hypertro- 
phy of. — Definition. — An  excessive  develop- 
ment of  the  connective  tissue  which  exists  be- 
tween the  muscular  fibres  of  the  heart,  causing 
an  increase  of  the  volume  of  the  organ. 

Anatomical  Characters.  —  In  connective- 
tissue  hypertrophy  the  heart  is  enlarged  more 
or  less  uniformly  as  regards  the  walls  of  its 
several  cavities,  and  usually  greatly,  weighing 
in  some  instances  as  much  as  forty  ounces. 
The  thickness  of  the  walls  is  increased,  as  in 
simple  hypertrophy;    and  their  densitv  and 
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consistence  aro  such  that  they  present  a  firm, 
tough,  leathery  character.  When  cut  the  edges 
do  not  collapse,  but  continue  stiff  and  prominent. 
The  colour  of  a  heart  in  this  condition  may  vary 
from  palo  buff  to  deep  purple,  according  to  the 
amount  of  connective  tissue  and  of  blood  pre- 
sent in  the  vessols.  Microscopically  there  is  seen 
— not  the  usual  limited  amount  of  intermuscular 
fibrillar  tissue  and  connective-tissue  cells,  but 
a  docided  hyperplasia  of  those  elements,  in  the 
form  of  connective  tissue,  of  which  all  stages  of 
development  may  sometimes  be  observed,  from 
the  round  and  spindlo-shapod  cell  to  the  perfect 
bundle  of  fibrillar.  Between  the  individual 
bundles  of  connective  tissue  lie  the  muscular 
fibres,  which  are  also  hypertrophied,  but  which 
are  more  or  less  compressed,  and  are  occasion- 
ally in  a  condition  of  granular  or  fatty  degene- 
ration. 

There  is  a  certain  amount  of  anatomical  re- 
semblance, but  a  very  clear  pathological  dis- 
tinction botween  this  form  of  heart-disease  and 
the  change  described  by  Sir  William  Jenner  as 
fibroid  disease  of  the  heart  resulting  from  con- 
gestion (see  Heart,  Congestion  of).  Connective- 
tissue  hypertrophy  may  also  to  some  extent  be 
compared,  with  the  fibrosis  described  by  Sir 
William  Gull  and  Dr.  Sutton  as  existing  in  the 
walls  of  arteries  and  other  tissues. 

^Etiology. — Cases  of  hypertrophy  of  the  heart 
have  been  described  by  several  writers  in  which 
there  was  disease  neither  of  the  valves,  vessels, 
nor  kidneys  to  account  for  it,  and  which  the 
writer  believes  to  be  due  to  the  pathological 
changes  here  described.  A  remarkable  specimen 
is  preserved  in  the  museum  of  St.  George's  Hos- 
pital, consisting  of  a  heart  weighing  forty  and 
a  half  ounces,  which  was  removed  from  the  body 
of  an  under-butler,  in  the  post-mortem  examina- 
tion of  whom  nothing  was  found  which  could 
satisfactorily  explain  the  occurrence  of  the  en- 
largement. The  writer  is  indebted  to  Dr.  Whip- 
ham  for  an  opportunity  of  examining  this 
specimen,  which  was  found  by  his  friend,  Dr. 
Mitchell  Bruce,  to  possess  the  microscopical 
characters  above  referred  to.  This  and  similar 
cases  exhibit  no  appearance  of  chronic  inflamma- 
tory action,  and  thus  differ  altogether  from  exam- 
ples of  that  form  of  fibroid  degeneration  which 
is  described  under  a  separate  heading  (see 
Heart,  Fibroid  Disease  of).  In  the  cases  now 
described  there  is  a  simple  hyperplasia  of  con- 
nective tissue,  the  origin  of  which  cannot  be 
fully  explained.  In  Germany  similar  enlarge- 
ment of  the  heart  is  said  to  have  been  more 
especially  found  in  gourmands,  and  hence  it 
derived  a  characteristic  appellation.  The  existence 
of  connective-tissue  growth  being  thus  deter- 
mined, the  effect  of  its  presence  on  the  muscular 
tissue  is  obvious.  The  connective  tissue,  sur- 
rounding, as  it  must  do,  the  muscular  fibres,  in- 
terferes with  their  free  action,  to  overcome  which 
there  "will  be  a  natural  tendency  to  increased 
action,  and  consequent  hypertrophy  of  the  mus- 
cular fibres  themselves.  It  is  very  probable  that 
it  is  to  these  two  processes  going  on  simulta- 
neously that  the  great  increase  in  the  size  of  the 
heart  is  due. 

Symptoms  and  Diagnosis.—  In  a  remarkable 
case  recorded  by  the  late  Dr.  Hyde  Salter,  which 
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the  writer  believes  to  have  been  of  the  nature 
here  described,  acute  or  severe  cardiac  dyspnoea 
and  hajmoptyhis,  from  which  the  patient  had  suf- 
fered for  several  weeks,  were  the  mo6t  prominent 
symptoms.  The  heart-sounds  were  natural,  ex- 
cept that  the  first  was  dull  and  defective.  The 
pulse  was  84.  The  symptoms  increased  in  seve- 
rity, and  were  aggravated  by  excessive  epistaxis. 
The  patient  died  after  being  in  hospital  for 
fourteen  days.  At  the  post-mortem  examination 
the  heart  was  found  to  be  of  great  size,  and  there 
was  no  disease  either  of  the  valves  or  of  the 
vessels  or  of  the  kidneys  to  account  for  it.  In 
the  case  of  the  butler  in  St.  George's  Hospital, 
it  is  recorded  that  he  continued  going  about 
until  within  a  few  days  of  his  death.  These 
and  some  like  cases  indicate  that  we  can  do  little 
in  the  way  of  diagnosis  beyond  recognising  the 
presence  of  cardiac  hypertrophy  by  the  usual 
signs;  and  if  the  hypertrophy  be  considerable, 
and  if  there  be  no  valvular  disease  and  no  kidney- 
disease,  we  might  not  be  far  wrong  in  considering 
that  the  hypertrophy  was  caused  by  increase  of 
some  other  element  than  that  of  the  muscular 
fibres. 

Treatment. — If  the  opinion  be  correct  that 
this  form  of  disease  finds  its  origin  in  excessive 
alimentation,  it  would  be  well  to  place  the 
patient  in  such  circumstances  as  would  prevent 
this,  giving  attention  at  the  same  time  to  other 
hygienic  conditions.  The  more  aggravated 
symptoms  of  cardiac  disease  must  be  treated  on 
general  principles.  R.  Quads-,  M.D. 

HEAET,  Coverings  of,  Diseases  o£  See 
Pericardium,  Diseases  of. 

HEAET,  Degenerations  of. — The  degene- 
rations that  affect  the  heart  may  be  enumerated 
as  follows: — 1.  Fatty;  2.  Parenchymatous;  3. 
Albuminoid ;  4.  Pigmentary  ;  6.  Cartilaginous  ; 
6.  Calcareous ;  and  7.  Vitreous.  The  condition 
which  has  been  called  '  fibroid  degeneration '  of 
the  heart  is  described  under  the  heads  of  Heart, 
Fibroid  Disease  of;  and  Heart,  Syphilitic 
Disease  of. 

1.  Fatty. — This  form  of  degeneration  of  the 
heart  being  of  special  importance  is  discussed  in 
a  separate  article.  See  Heart,  Fatty  Degene- 
ration of. 

2.  Parenchymatous. — Synon.:  Granular  de- 
generation; Cloudy  Swelling;  ?  Parenchymatous 
inflammation. 

-ZEtiology. — This  form  of  degeneration  of  the 
heart  is  generally  met  with  in  the  acute  specific 
fevers,  especially  typhus,  typhoid  fever,  diph- 
theria, and  septicaemia ;  and  is  probably  refer- 
able to  the  action  either  of  the  poison  or  of  the 
high  temperature  attending  the  disease-process 
upon  the  muscular  substance. 

Anatomical  Characters. — The  disease  gene- 
rally attacks  the  heart  as  a  whole.  The  organ 
appears  somewhat  enlarged,  extremely  soft — 
flabby  as  well  as  friable,  and  of  a  dirty  grayish- 
red  colour.  The  pericardium  is  ecchymosed,  dull, 
and  swollen,  and  the  epicardial  fat  has  more  or 
less  completely  disappeared.  Microscopically, 
the  muscular  fibres  are  found  to  be  dull  and 
granular,  swollen,  and  variously  ruptured  ;  their 
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striations  are  indistinct;  and  the  addition  of 
acetic  acid  removes  many  of  tho  granules  from 
the  fibres,  whilst  it  brings  more  distinctly  into 
view  a  few  fatty  globules,  and  frequently  an 
increased  number  of  pigment-particles. 

Symptoms. — Inasmuch  as  parenchymatous  de- 
generation of  the  heart  is  usually  but  a  compli- 
cation of  some  acute  specific  diseaeo,  the  condition 
of  the  patient  is  one  of  great  febrile  prostra- 
tion with  cardiac  asthenia.  The  physical  signs, 
which  are  regarded  as  more  distinct  evidence  than 
the  symptoms  of  the  condition  of  the  heart,  are 
— feebleness,  advancing  to  complete  absence, 
cf  the  apex-impulse,  or  more  rarely  palpitation ; 
and  progressive  weakening,  and  finally  loss  of 
the  first  sound.  The  pulse  has  been  described 
as  corresponding  with  the  condition  of  the  heart, 
except  in  some  cases  where  it  is  imperceptible, 
although  associated  with  cardiac  palpitation. 

Course  and  Terminations. — The  course  and 
terminations  of  granular  degeneration  of  the 
heart  are  inseparable  from  those  of  the  pri- 
mary disease.  In  typhus  the  average  date  of 
the  appearance  of  the  symptoms  and  signs  just 
described  is  the  sixth  day  of  the  fever,  and  they 
usually  cease  on  the  fourteenth  day.  A  large 
proportion  of  cases  prove  fatal  at  or  before  that 
time. 

Prognosis. — The  existence  of  this  kind  of 
degeneration  of  the  heart  adds  seriously  to  the 
gravity  of  a  case  of  fever ;  and  the  danger  in- 
creases with  the  rate  and  weakness  of  the  pulse, 
and  the  feebleness  of  the  cardiac  impulse  and 
first  sound.  The  return  of  the  latter  under 
treatment  justifies  a  favourable  prognosis. 

Treatment. — The  treatment  of  parenchyma- 
tous degeneration  of  the  heart  is  in  no  respect 
different  from  that  of  the  fever  in  which  this 
condition  originates.  The  appearance  of  the 
characteristic  symptoms  and  signs  of  the  cardiac 
affection  is,  however,  to  be  regarded  as  an  im- 
portant indication  for  the  use  of  alcoholic  stimu- 
lants, which  are,  as  a  rule,  well  borne  in  such 
cases,  and  act  very  beneficially. 

3.  AlhiiminnM. — This  kind  of  degeneration 
has  been  said,  with  a  certain  amount  of  possi- 
bility, to  have  been  found  in  the  heart.  It  is 
certainly  excessively  rare. 

4.  Pigmentary. — Pigment-granules,  in  the 
form  of  shining  yellow  particles,  are  almost 
invariably  found  in  the  muscular  fibres  of  the 
heart  in  chronic  cardiac  disease.  In  certain 
cases  of  atrophy  known  as  '  brown  atrophy,'  as 
well  as  in  the  granular  degeneration  just  de- 
scribed, these  pigment-particles  are  decidedly 
increased  in  number,  and  collected  towards  the 
axis  of  the  fibres.  A  somewhat  similar  appear- 
ance is  seen  in  the  heart  in  jaundice. 

The  condition  is  of  purely  pathological  in- 
terest. 

5.  Cartilaginous. — Portions  of  the  myocar- 
dium have  frequently  been  described  as  'carti- 
laginous 1  or  '  fibro-cartilaginous,'  but  it  would 
appear  that  in  these  instances  the  muscular  tissue 
was  replaced  by  dense  firm  fibroid  tissue  only. 
See  Heart,  Fibroid  Disease  of. 

6.  Calcareous. — Calcification  of  pericardial 
adhesions  is  not  very  rare  ;  and  in  some  of  the 
recorded  instances  of  this  condition,  plates  of 
the  same  matorial  have  been  found  projecting 
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into  the  substance  of  the  heart,  appearing  as 
if  formed  within  the  myocardium.  Besides  tin's 
class  of  cases,  instances  of  true  deposit  of  calca- 
reous particles  within  the  individual  muscular 
fibres  have  been  described.  This  appears  in  the 
form  of  small,  pale,  gritty  deposits,  taking  the 
place  of  the  normal  muscular  tissue  on  the  sur- 
face, in  which,  on  microscopical  examination,  the 
muscular  fibres  were  found  to  have  become  solid 
and  opaque,  whilst  hydrochloric  acid  or  sulphuric 
acid  removed  the  opacity  with  the  evolution  of 
gas,  the  addition  of  the  latter  acid  also  pro- 
ducing gypsum  crystals.  It  is  probable  that  in 
other  recorded  instances,  the  calcareous  parti- 
cles were  situated  outside  the  muscular  fibres, 
and  may  have  been  the  products  of  a  caseous 
nodule,  whether  syphilitic  or  '  tubercular'  in 
origin. 

This  form  of  disease  appears  to  possess  no 
special  clinical  relations. 

7.  Vitreous. — Vitreous,  waxy,  or  colloid 
degeneration,  as  described  by  Zenker,  occurs  in 
the  myocardium,  as  it  does  in  the  voluntary 
muscles.  J.  Mitcheijl  Bruce. 

HEART,  Dilatation  of. —  Definition. — 
Dilatation  of  the  heart  may  occur  in  two  forms, 
in  the  one  it  involves  only  a  limited  portion  of 
the  cardiac  walls  and  constitutes  an  aneurism  ; 
in  the  other  there  is  uniform  enlargement  of 
one  or  more  of  the  heart's  cavities,  and  dilatation 
in  the  usual  acceptation  of  the  word  is  present. 
To  this  latter  condition,  however,  the  names 
'  aneurism '  and  '  passive  aneurism  '  of  the  heart 
were  formerly  applied.  Dilatation  is  probably 
always  associated  with  hypertrophy. 

2Etiology. — The  occurrence  of  dilatation  im- 
plies that  the  walls  of  the  heart  which  yield,  are 
too  weak  to  resist  successfully  the  internal  pres- 
sure to  which  they  are  exposed.  This  defective 
relation  may  be  due  either  to  actual  enfeeble- 
ment  of  the  heart's  walls,  which  renders  them 
unequal  to  the  task  normally  devolving  on  them  ; 
or  to  excessive  blood-pressure,  which  even  the 
healthily-constituted  walls  are  unable  to  with- 
stand. The  enfeeblement  of  the  heart  may  be  a 
consequence  of  fatty  or  other  degeneration ;  or, 
as  is  probably  more  frequently  the  case,  may  be 
inherent  but  unconnected  with  visible  textural 
disease.  The  excessive  blood-pressure  may  be 
dependent  on  actual  obstruction  to  the  circula- 
tion which  the  heart  is  called  upon  to  surmount : 
or  on  undue  rapidity  of  action  which  (othei 
things  being  equal)  implies  an  unwonted  expen- 
diture of  force.  As  a  matter  of  fact,  however, 
dilatation  and  hypertrophy  are  generally  if  not 
always  associated  ;  and  the  processes  by  which 
these  combined  conditions  are  attained  are  more 
complicated  than  the  foregoing  statement  might 
lead  one  to  suppose.  It  will  be  convenient, 
therefore,  to  consider  certain  cases  seriatim. 

1.  In  obstructive  disease  at  the  aortic  orifice  ; 
in  general  stricture  of  the  minute  systemic  ar- 
teries, such  as  occurs  in  connection  with  con- 
tracted granular  kidneys;  and  indeed  in  all 
cases  in  which  resistance  is  offered  to  the  free 
discharge  of  blood  from  the  left  ventricle,  pro- 
gressive hypertrophy  of  the  walls  of  that  ven- 
tricle takes  place.  But  the  hypertrophy  is  com- 
plicated even  from  the  beginning  with  dilata- 
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tion.  The  hyportrophy,  at  any  rate  at  first.is  sim- 
ply compensatory,  and  may  be  taken  as  a  mea- 
sure of  the  excess  of  resistance  which  the  heart 
is  called  upon  to  overcome.  The  dilatation, 
however,  is  in  no  sense  compensatory,  and  is 
probably  to  bo  regarded  as  a  measuro  of  the  in- 
ability of  the  walls  to  cope  successfully  with  the 
extra  work  roquired  of  them.  It  is,  moreover, 
obvious  that  the  occurrence  of  dilatation,  by  in- 
creasing thoareaof  resistance  to  the  endo-ven- 
tricular  blood-pressuro,  increases  pro  tanto  the 
muscular  effort  requisite  for  the  propulsion  of 
the  blood  into  the  aorta  ;  and  by  enlarging  the 
capacity  of  the  ventricular  cavity  and  conse- 
quently the  amount  of  blood  to  be  discharged 
from  it,  on  that  account  also  throws  additional 
labour  on  the  muscular  walls  of  the  ventricle. 
Thus  the  hypertrophy  and  dilatation  react  on 
one  another ;  and  the  hypertrophy,  which  was 
probably  at  first  simply  compensatory  of  the 
mechanical  obstacle  to  the  discharge  of  the  nor- 
mal contents  of  the  ventricle,  ends  by  becoming 
— or  rather  striving  to  become — compensatory 
not  only  of  this  but  of  the  virtual  weakness  of 
the  heart  which  dilatation  entails. 

2.  In  regurgitant  disease  at  the  aortic  orifice, 
hypertrophy  and  dilatation  of  the  left  ventricle 
also  take  place.  But  in  this  case,  while  the 
hypertrophy  probably  reaches  a  higher  degree 
of  development  than  in  simple  obstruction, 
dilatation  preponderates  from  first  to  last ;  and 
the  ventricle  attains  larger  dimensions  than  in 
perhaps  any  other  form  of  disease.  But  to  what 
are  the  hypertrophy  and  dilatation  due  in  this 
case  ?  There  is  no  impediment  to  the  escape  of 
blood  through  the  aortic  orifice,  and  therefore 
prima  facie  no  need  for  compensative  hyper- 
trophy. There  is  no  doubt  that  here  hypertrophy 
waits  on  dilatation.  The  first  effect  of  regur- 
gitation is,  that  during  diastole  the  ventricle 
becomes  more  rapidly  and  completely  filled  with 
blood  than  it  does  under  other  circumstances, 
and  that  the  subsequent  contraction  of  the  au- 
ricle tends  to  distend  it  unnaturally  with  blood. 
The  result  is  that,  on  the  principles  above  enun- 
ciated, the  walls  of  the  ventricle  have  to  en- 
counter a  larger  area  of  pressure,  and  to  expel  a 
larger  amount  of  blood  than  natural,  and  hence 
are  called  upon  to  make  excessive  effort,  and 
hypertrophy  ensues.  Thus  the  tendency  to  dila- 
tation causes  the  tendency  to  hypertrophy ;  and 
both  acting  continuously  promote  the  progressive 
increase  in  the  capacity  of  the  ventricular  ca- 
vity, and  in  the  thickness  of  the  ventricular  walls. 

It  is  probable  in  both  cases,  but  more  espe- 
cially in  the  latter  of  them,  that  ere  long  the 
ventricle  fails  to  expel  the  whole  of  its  contents 
into  the  aorta  at  each  contraction,  and  that  the 
retention  of  this  residual  blood  becomes  an  im- 
portant factor  in  promoting  dilatation. 

3.  The  effects  of  continued  violent  action  of 
the  heart,  whether  caused  by  nervous  influence  or 
by  muscular  effort  are  much  the  same  as  those 
of  obstructive  disease.  For  both  increased 
Tapidity  of  contraction,  and  increased  amount  of 
blood  to  be  expelled  at  each  beat,  other  things 
being  equal,  imply  increased  expenditure  of 
force ;  and  the  persistence  of  either  or  both  of 
these  conditions,  therefore,  the  supervention  of 
hypertrophy  and  dilatation. 
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4.  The  above  discussion  relates  especially  to 
dilatation  and  hypertrophy  of  the  left  ventricle. 
But,  mutatis  mutandis,  it  applies  with  equal 
force  to  dilatation  and  hypertrophy  of  the  other 
sections  of  the  heart.  Thus,  iu  mitral  valve 
disease,  the  left  auricle  undergoes  hypertrophy 
and  dilatation — the  dilatation  preponderating 
in  regurgitant  disease  of  the  valve,  the  hyper- 
trophy preponderating  in  obstructive  disease. 

6.  In  pulmonic  valve  disease  the  right  ven- 
tricle becomes  hypertrophied  and  dilated — the 
dilatation  being  greatest  where  there  is  pulmo- 
nic regurgitation,  the  hypertrophy  being  greatest 
where  the  disease  is  obstructive. 

6.  In  tricuspid  valve  disease  the  right  auricle 
suffers,  becoming  chiefly  dilated  in  the  presence 
of  tricuspid  regurgitation,  chiefly  hypertrophied 
when  there  is  obstruction.  And  thus,  also,  just 
as  when  the  systemic  circulation  is  impeded  the 
left  side  of  the  heart  suffers,  60  when  the  pul- 
monic circulation  is  obstructed,  the  right  side 
of  the  heart  undergoes  enlargement. 

In  all  cases,  therefore,  hypertrophy  and  dila- 
tation seem  to  result  concurrently ;  but  whether 
the  one  or  the  other  condition  preponderates, 
depends  partly  on  the  particular  nature  of  the 
cause  to  which  the  hypertrophy  and  dilatation 
are  due,  partly  on  the  inherent  strength  or  weak- 
ness of  the  cardiac  walls.  In  all  cases,  too,  the 
other  cavities  of  the  heart,  besides  that  primarily 
and  directly  implicated,  suffer  according  to  their 
position  from  the  effects  of  the  greater  or  less 
work  which  sooner  or  later  is  cast  upon  them. 

The  temporary  dilatation  which  is  described 
as  occurring  in  acute  febrile  disorders,  such  as 
typhus,  is  due  mainly  to  enfeeblement  of  the 
cardiac  walls. 

Anatomical  Characters. — In  dilatation  of 
the  heart,  the  cardiac  walls  may  be  either  thin- 
ner or  thicker  than  natural,  or  may  retain  their 
normal  thickness.  It  is  a  question,  however, 
whether,  excepting  in  the  case  of  partial  dilata- 
tion or  aneurism,  dilatation  ever  takes  place 
independently  of  hypertrophy ;  for  even  as  re- 
gards the  auricles,  where  dilatation  with  atten- 
uation is  chiefly  observed,  there  is  reason  to 
believe  that  the  attenuation  is  not  commensu- 
rate with  the  extension  which  accompanies  it, 
and  consequently  that  the  total  bulk  of  muscular 
tissue  is  increased.  When  dilatation  is  asso- 
ciated with  no  apparent  change  in  the  thickness 
of  the  walls,  hypertrophy  is  of  course  present. 

It  must  be  mentioned,  however,  that  it  is 
often  very  difficult  to  determine  on  post-mortem 
examination  the  true  relation  between  the  thick- 
ness of  the  cardiac  walls  and  the  capacity  of 
the  cardiac  cavities.  For  their  apparent  rela- 
tion is  largely  dependent  on  the  condition  of  the 
cavities  at  the  moment  of  death,  as  to  systole 
or  diastole ;  and  on  the  state  of  the  heart  as  to 
cadaveric  changes  at  the  time  of  post-mortem 
examination. 

The  form  which  the  heart  assumes  in  dila- 
tation is  the  same  as  that  which  it  assumes 
in  hypertrophy,  and  indeed  as  the  two  con- 
ditions are  probably  always  associated,  it  is 
needless  to  endeavour  to  establish  any  distinc- 
tion between  them  in  this  respect.  If  the  dila- 
tation be  general,  the  form  of  the  heart  remains 
unchanged,  but  its  size  is  uniformly  augmented. 
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If  the  left  ventricle  be  mainly  affected,  the  heart 
appears  not  only  enlarged  but  elongated,  the 
left  ventricle  taking  more  than  its  due  share  in 
the  formation  of  the  cardiac  apex.  If  the  right 
ventricle  be  specially  implicated,  the  heart  be- 
comes enlarged  in  its  transverse  diameter ;  it  is 
more  rounded  in  its  contour  as  seen  from  the 
front  than  it  should  be ;  and  its-  apex  is  obtuse, 
and  either  bifid,  from  the  fact  that  the  apices 
of  both  ventricles  take  an  equal  share  in  the 
formation  of  the  cardiac  apex,  or  formed  wholly 
by  the  right  ventricle.  If  the  auricles  be  dilated, 
they  constitute  large  masses  on  both  sides  of  the 
root  of  the  aorta  and  pulmonary  artery. 

The  walls  of  the  dilated  heart  vary  not  only 
in  thickness  but  also  in  quality.  Thus  they  may 
be  preternaturally  firm  or  preternaturally  soft ; 
they  may  be  healthy  in  structure,  or  may  pre- 
sent more  or  less  degenerative  change. 

Consequences  of  Dilatation. — Dilatation  of 
the  ventricles,  especially  if  it  be  considerable,  is 
apt  to  disarrange  the  mechanism  of  the  auriculo- 
ventricular  valves.  It  was  shown  many  years 
ago  by  Mr.  Wilkinson  King  that  even  in  mere 
temporary  distension  of  the  right  ventricle  a 
kind  of  safety-valve  action  of  the  tricuspid  valve 
took  place,  in  consequence  of  which  regurgitation 
of  blood  was  permitted  from  the  ventricle  into 
the  auricle.  And  since  his  time  it  has  been 
eLearly  demonstrated,  both  by  clinical  and  by  post- 
mortem evidence,  that  established  dilatation  of 
the  right  or  left  ventricle  is  liable  to  be  attended 
with  persistent  regurgitation  of  blood  through 
the  corresponding  auriculo-ventricular  orifice. 
The  defaulting  valve  under  these  circumstances 
has  a  natural  aspect;  but  careful  examination 
shows  either  that  the  orifice  has  undergone  dilata- 
tion in  company  with  the  ventricle — the  valve 
itself  presenting  no  corresponding  increase, 
or  that  there  is  a  want  of  relation  between  the 
size  of  the  musculi  papillares  and  chordae  ten- 
dineae  on  the  one  hand,  and  the  capacity  of  the 
ventricle  on  the  other,  which  interferes  with  the 
due  closure  of  the  valve. 

It  is  obvious  that  if  regurgitation  becomes 
established,  the  usual  consequences  of  regurgita- 
tion will  presently  ensue ;  namely,  in  connection 
with  affection  of  the  left  side  of  the  heart,  dilata- 
tion and  hypertrophy  of  the  left  auricle,  and  sub- 
sequently congestion  of  the  lungs  and  pulmonary 
apoplexy ;  and  in  connection  with  affection  of 
the  right  side  of  the  heart  dilatation  and  hyper- 
trophy of  the  right  auricle,  fulness  of  the  systemic 
veins,  anasarca,  nutmeg  liver,  and  congested,  in- 
durated kidneys.  It  is  also  obvious  that,  even  if  no 
regurgitant  condition  be  developed,  dilatation  of 
heart,  which  implies  feebleness  of  heart  and  im- 
perfect circulation,  must  ultimately  induce  the 
ordinary  remote  consequences  of  heart-disease. 
A  further  consequence  of  dilatation  and  other 
cardiac  affections  attended  with  feeble  circula- 
tion is  the  formation  of  thrombi  during  life, 
both  in  the  heart  itself,  and  in  other  parts  of  the 
vascular  system.  Mr.  Wilkinson  King  has  de- 
monstrated that  dilatation  of  the  left  auricle  may 
cause  compression  of  the  left  bronchus. 

Symptoms. — Since  dilatation  of  the  heart  rarely 
if  ever  exists  alone,  but  is  associated  with  hyper- 
trophy, valve-disease,  degenerations,  and  other 
conditions,  it  ie  almost  impossible  to  make  any 
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definite  statement  with  regard  to  the  signs  and 
symptoms  by  which  its  presence  may  be  recog- 
nised. Still  there  is  no  doubt  that  dilatation  is 
one  of  the  most  important  factors  of  heart- 
disease,  clinically  considered ;  and  that  its  super- 
vention materially  affects  the  patient's  condition, 
and  prospect  of  life.  Dilatation  implies  weakness, 
and  as  a  rule  over-distension  of  the  implicated 
cavities  with  blood,  which  probably  never  becomef 
wholly  expelled. 

The  physical  signs  of  dilatation  are  necessarily 
in  many  respects  the  same  as  those  of  hyper- 
trophy. The  praecordial  dulness  is  increased  in 
area — the  extent  and  form  of  this  area,  and  the 
situation  of  the  apex-beat,  being  determined  by 
the  general  size  of  the  heart,  and  the  relative 
dimensions  of  its  component  parts.  In  propor- 
tion, however,  as  dilatation  preponderates  over 
hypertrophy,  the  impulse  of  the  heart  becomes 
weak,  and  possibly  to  some  extent  diffused.  In 
extreme  dilatation,  as  iu  extreme  weakness  from 
other  causes,  the  sounds  of  the  heart,  and  espe- 
cially the  first  sound,  are  enfeebled.  And  it 
may  be  asserted  that  generally  the  tendency  of 
dilatation  is  to  shorten  the  first  sound,  and  to  give 
it  the  characters  of  the  second  sound.  It  has 
nevertheless  been  observed  over  and  over  again 
that  it  is  in  the  concurrence  of  hypertrophy  and 
dilatation  that  the  cardiac  sounds  are  apt  to  attain 
their  greatest  intensity.  The  feebleness  of  the 
heart's  action  is  generally  attended  before  long  by 
more  or  less  irregularity ;  and  even  in  the  absence 
of  valve-disease,  a  mitral  or  tricuspid  systolic 
murmur,  implying  regurgitation,  is  apt  to  be 
established. 

The  symptoms  of  dilatation  are  to  a  large 
extent  those  of  cardiac  obstruction,  and  more 
especially  of  mitral  disease.  The  patient  com- 
plains of  weight,  oppression  or  uneasiness  in  the 
cardiac  region,  with  probably  a  sense  of  flutter- 
ing there,  and  of  a  tendency  to  sighing  respira- 
tion. He  becomes  short-breathed,  and  may 
have  extreme  dyspnoea.  His  face  is  apt  to  be- 
come livid  ;  his  surface  pale  or  ghastly  ;  his  ex- 
tremities cold  and  blue ;  and  his  pulse  weak 
and  irregular.  Dilatation  of  the  systemic  veins 
arises  sooner  or  later ;  and  subsequently  general 
anasarca,  pulsation  of  the  veins  in  the  neck, 
epigastric  pulsation,  and  pulsation  of  the  liver, 
together  with  the  other  usual  consequences  of 
heart-disease.  The  chief  of  these  are — conges- 
tion of  the  lungs,  with  pulmonary  apoplexy, 
cough,  and  expectoration  of  blood  ;  congestion, 
enlargement,  and  tenderness  of  the  liver,  with 
jaundice ;  and  congestion  of  the  kidneys,  at- 
tended with  the  discharge  of  6canty,  high- 
coloured,  heavy  urine,  containing  albumen  and 
possibly  blood.  Other  symptoms  referable  to 
the  nervous  and  digestive  organs,  which  need 
not  be  enumerated,  are  also  liable  to  supervene. 

The  symptoms  will  vary,  of  course,  according  as 
the  left  or  the  right  ventricle  is  mainly  affected. 
In  the  former  case  we  are  liable  to  have  at  first 
irregularity  and  feebleness  of  pulse  with  tendency 
to  faint ;  then  pulmonary  complications ;  and  at  a 
later  period,  symptoms  referable  to  the  systemic 
venous  circulation.  The  latter  case  is  one  of 
considerable  interest;  because  in  a  large  number 
of  instances  it  is,  in  its  most  marked  form,  a 
consequence  of  emphysema  of  the  lungs,  or  of 
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other  analogous  conditions,  and  moreover  is  apt 
to  come  on  very  rapidly.  Under  these  circum- 
stances, there  is  necessarily  much  dyspnoea,  but 
the  systemic  venous  and  capillary  systems  speed- 
ily bocome  over-loaded ;  oxtreme  cyanosis  often 
develops  rapidly ;  and,  before  long,  all  the  other 
symptoms  referable  to  disease  of  the  right 
side  of  the  heart  bocomo  established:  namely, 
pulsation  of  the  veins  in  the  neck,  epigastric 
pulsation,  pulsation  of  the  liver,  general  anasarca, 
with  perhaps  petechial  oxtravasations,  jaundice 
from  nutmeg  liver,  and  albuminuria  from  conges- 
tion of  the  kidneys. 

Prognosis. — There  is  no  doubt  that  some 
degree  of  dilatation  of  the  heart,  and  more  especi- 
ally of  the  right  ventricle,  may  arise,  either  from 
over-exertion,  or  from  functional  disturbances, 
and  in  connection  with  pulmonary  disorders. 
But  such  dilatation  is  for  the  most  part  tempor- 
ary or  remediable ;  and  only  by  continuance  of 
its  cause  becomes  established  and  a  matter 
of  serious  importance.  In  the  same  way  there  is 
no  doubt  that  the  dilatation  which  comes  on  in 
the  course  of  organic  disease  of  the  heart  or 
lungs,  or  of  other  organic  diseases  which  influ- 
ence the  action  of  the  heart,  is  remediable  within 
certain  limits  by  due  attention  to  the  conditions 
under  which  it  arises.  Nevertheless  it  is  certain 
that  the  presence  of  dilatation  of  the  heart  in 
connection  with  other  diseases,  more  especially 
those  of  the  heart,  lungs,  or  kidneys,  is  a  grave 
source  of  danger;  and  that  in  the  great  majority 
of  cases  it  is  of  fatal  omen,  aggravating  the 
patient's  cardiac  symptoms,  and  hastening  his 
death. 

Treatment. — The  treatment  of  dilatation  of 
the  heart  merges  in  that  of  the  other  cardiac 
conditions  with  which  it  is  associated,  and  in 
that  of  other  diseases  in  the  course  of  which  it 
may  have  supervened.  It  may  be  stated,  gener- 
ally, however,  that  the  treatment  is  that  of 
cardiac  debility,  and  of  distension  of  the  heart 
with  blood. 

The  chief  indications,  therefore,  are  rest  of 
mind  and  body ;  avoidance  of  exposure  to  oold 
and  wet ;  the  exhibition  of  ample  nutritious  and 
readily  digestible  food;  due  attention  to  the 
action  of  the  bowels,  kidneys,  and  skin ;  and 
the  employment  of  medicines  likely  to  regulate 
and  strengthen  the  action  of  the  heart.  For 
the  last  purpose  digitalis  in  small  doses  is 
universally  acknowledged  to  be  of  great  value. 
And  it  is  in  most  cases  desirable  to  combine  the 
digitalis  with  iron,  or  some  vegetable  tonic. 
Ammonia  and  other  diffusible  stimulants  are 
often  called  for,  and  are  of  great  service.  In 
cases  where  there  is  much  lividity,  and  evidence 
of  stagnation  of  blood  in  the  right  side  of  the 
heart,  removal  of  blood  by  venesection  may  be 
of  use. 

When  the  dilatation  is  due  to  pulmonary  dis- 
ease, this  of  course  requires  primary  and  especial 
treatment.  J.  S.  Bristowe. 

HEART,  Displacements  of. — Besides  the 
displacements  of  the  heart  that  occur  as  the  re- 
sult of  disease,  there  are  certain  changes  of 
position  which  this  organ  undergoes  in  health. 
The  most  important  of  these  physiological  dis- 
placements of  the  heart  are — first,  its  vertical 
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movements  in  respiration ;  and,  secondly,  the 
alterations  in  its  situation  corresponding  with 
changes  in  the  bodily  posture.  The  present 
article,  however,  will  deal  only  with  the  former 
class,  or  abnormal  displacements  of  the  heart. 

jEtiolooy. — The  heart  may  be  congeni  tally 
displaced— a  condition  which  is  described  under 
the  head  of  Heart,  Congenital  Misplacement 
of.  Those  cases  being  excepted,  the  causes  of 
displacement  of  the  heart  may  be  arranged  in 
two  classes — namely,  (1)  conditions  that  exert 
pressure ;  and  (2)  conditions  that  exercise  trac- 
tion upon  the  heart. 

(1)  The  heart  is  pressed  or  pushed  out  of 
position  by  effusions  of  fluid — inflammatory, 
serous,  or  bloody — into  either  pleural  cavity; 
by  pneumothorax  of  either  side ;  by  intratho- 
racic tumours — whether  mediastinal  (including 
aneurism  and  abscess),  pulmonary,  or  parietal ; 
by  hypertrophous  emphysema,  or  other  causes  of 
enlargement  of  the  lungs ;  by  extensive  pneu- 
monic consolidation  ;  or  by  abundant  pericardial 
effusion  of  any  kind.  Certain  conditions  of  the 
abdominal  contents  produce  a  similar  effect, 
for  example — gaseous  distension  of  the  stomach 
and  intestines;  enlargement  of  the  liver  and 
other  solid  organs ;  abdominal  tumours  of  all 
kinds ;  the  pregnant  uterus ;  and  ascites,  when 
considerable.  Hernia  of  the  abdominal  viscera 
through  the  diaphragm,  and  abscesses  connected 
with  the  diaphragm,  also  cause  displacement  of 
the  heart. 

(2)  The  heart  suffers  traction,  or  is  drawn  out 
of  position  during  absorption  of  pleuritic  effusion 
with  imperfect  expansion  of  the  lung,  on  either 
side ;  by  the  contraction  of  pleuro-pericardial 
adhesions,  of  pulmonary  cirrhosis,  or  of  cavities 
in  phthisis ;  in  collapse  of  either  lung  from 
pressure  on  the  main  bronchus ;  and  in  some 
forms  of  deformity  of  the  chest  from  curvature 
of  the  spine. 

Mechanism  of  Displacement. — The  causes 
just  enumerated  constitute  in  each  instance 
what  may  be  called  the  displacing  force.  When 
this  force  belongs  to  the  first  or  pressure  class, 
it  acts  against  the  surface  of  the  pericardium 
and  heart  that  is  opposed  to  it,  and  presses  or 
pushes  it,  a  tergo,  away  from  its  own  seat,  in  the 
direction  of  least  resistance.  Thus  the  heart  is, 
speaking  broadly,  pushed  towards  the  left  by 
effusion  into  the  right  pleural  cavity ;  towards 
the  right  by  similar  disease  on  the  left  side ; 
downwards  by  tumours  in  the  region  of  the 
base  ;  and  upwards  by  gaseous  distension  of  the 
stomach. 

On  the  other  hand,  when  the  displacing  force 
is  of  the  nature  of  traction,  the  heart  is  drawn 
a  fronte,  that  is,  towards  the  seat  of  the  force. 
Thus,  when  a  cavity  in  a  phthisical  lung  is  con- 
tracting, the  pericardium  and  heart,  as  well  as 
the  walls  of  the  chest,  are  displaced  towards  the 
healing  area.  It  must  be  observed  however, 
that  in  this  class  of  cases,  actual  traction,  in 
the  strict  sense,  is  rare,  and  that  the  displacing 
force  is,  in  reality,  the  atmospheric  pressure ; 
the  heart  and  the  other  organs  being  '  sucked ' 
towards  the  potential  vacuum,  in  the  same  way 
as  water  is  '  drawn '  into  a  syringe.  Still,  in 
a  very  small  number  of  cases,  the  pericardium 
does  actually  become  involved  in  a  healing  pro- 
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cess  in  the  luugs ;  and  it  and 
dragged  towards  the  cicatrix. 

Besides  the  displacing  force,  there  are  at 
work  in  dislocation  of  the  heart  certain  other 
agencies,  which  contribute  to  the  result,  whether 
their  effect  be  to  increase  or  to  diminish  that  of 
the  chief  cause. 

a.  The  weight  of  the  heart  manifestly  favours 
displacement  in  different  directions,  according 
to  the  posture.  Thus,  in  the  erect  posture,  it 
faTOurs  downward,  and  limits  upward  displace- 
ment. However,  the  weight  of  the  heart  is  com- 
paratively insignificant,  and  may  be  practically 
disregarded. 

b.  The  resistance,  positive  or  negative,  of 
neighbouring  parts  must  be  taken  into  account. 
The  heart  when  disturbed  from  its  position  will 
move  in  the  direction  of  least  resistance.  Thus 
it  cannot  be  displaced  to  any  extent  either  for- 
wards or  backwards ;  but  is  moved  with  com- 
parative ease  towards  either  pleural  cavity.  The 
resistance  inferiorly  is  greater  under  the  right 
naif  of  the  diaphragm  than  under  the  left.  On 
the  other  hand,  the  resistance  around  may  be- 
come negative ;  for  example,  in  left  pleural 
effusion  the  corresponding  half  of  the  diaphragm 
is  pushed  downwards,  and  the  accompanying 
downward  displacement  of  the  cardiac  apex  is 
thus  increased. 

c.  The  heart  is  attached  at  its  root;  and, 
speaking  broadly,  this  is  a  fixed  point,  at  the 
right  and  upper  extremity  of  the  long  cardiac 
axis.  This  attachment  will  limit  and  otherwise 
modify  displacements  of  the  heart  in  all  direc- 
tions, especially  downwards.  Bound  this  point 
as  a  centre,  and  with  the  long  axis  as  the  radius, 
the  apex  of  the  heart  will  describe  an  arc  of 
a  circle,  cutting  the  surface  of  the  chest  in 
the  left  axilla,  the  left  submammary  region,  the 
epigastrium,  the  right  submammary  region,  and 
the  right  axilla. 

d.  The  tendency  that  the  heart  has  to  rotate 
or  roll  on  one  or  other  of  its  axes  is  also  affected 
by  its  attachment  at  the  root.  H  the  heart  lay 
free  in  the  pericardial  cavity,  there  would  be  no 
limit  to  such  rotation  under  the  influence  of 
pressure  or  of  traction.  The  base  being  fixed, 
rotation  is  greatly  limited,  and  does  not  occur 
to  any  extent  except  around  the  longitudinal 
axis ;  the  left  ventricle,  for  example,  being  rotated 
more  forwards  or  more  backwards,  as  the  case 
may  be.  Eotation  round  the  transverse-hori 
eontal  and  the  antero-posterior-horizontal  axes 
is  very  limited. 

Anatomical  Characteks  and  Effects. — The 
only  essential  change  that  the  heart  is  found  to 
have  undergone  in  displacement  is  an  alteration 
of  its  relations  to  the  surrounding  parts.  The 
softer  parts  of  the  cardiac  wall,  however,  such 
as  the  auricles,  are  sometimes  compressed  to  a 
moderate  degree.  The  pericardium  is  partly 
dislocated  and  partly  stretched.  The  great  ves- 
sels at  the  base  of  the  heart  and  at  the  root  of 
the  neck  may  be  elongated,  shortened,  twisted, 
or  bent,  according  to  the  particular  form  of 
displacement ;  and  the  circulation  within  them 
impeded.  The  neighbouring  organs  are  variously 
displaced  and  compressed.  One  of  the  effects 
often  seen  after  displacement  is  permanent 
"fixation  of  the  pericardium  and  heart  in  their 


new  position,  for  example,  in  the  pleural  cavity, 
on  the  disappearance  of  the  original  cause. 

The  effects  of  displacement  of  the  heart  upon 
its  functions  differ  greatly  in  the  two  classes  of 
dislocation  to  which  wo  have  referred : — 

In  displacement  duo  to  pressure,  the  heart  is 
compressed  between  the  displacing  force  ana 
the  resistance  in  other  directions,  and  the  dis- 
location is  generally  rapid.  Fortunately,  in  most 
cases  of  such  displacement  the  resistance  is 
slight ;  and  the  heart,  if  healthy,  suffers  little 
or  no  real  compression  of  its  substance  or  cavi- 
ties between  the  two  forces,  the  mobile  and 
compressible  lung  especially  yielding  before  it. 
But  if  the  heart  be  diseased — and  especially  if 
its  walls  be  weak,  degenerated,  or  dilated — 
moderate  compression  may  cause  embarrassment 
of  the  cardiac  action  and  even  fatal  paralysis ; 
and  the  rapidity  or  even  suddenness  with  which 
displacement  generally  occurs  when  due  to  pres- 
sure— for  example,  in  pneumothorax,  is  another 
and  perhaps  the  principal  cause  of  this  embar- 
rassment. 

On  the  other  hand,  when  the  heart  is  drawn 
out  of  its  normal  situation  towards  a  phthisical 
cavity,  or  towards  either  pleural  cavity  from 
which  an  inflammatory  effusion  is  being  absorbed, 
the  displacement  occurs,  not  because  there  is  want 
of  space,  but  because  there  is  excess  of  space 
within  the  thorax.  The  process  is  also  very 
gradual.  The  effects,  therefore,  upon  the  func- 
tional activity  of  the  heart  may  be  said  to  be 
few,  though  the  unusual  pulsation  may  be  a  source 
of  inconvenience,  and  even  of  anxiety  to  the 
patient.  In  very  rare  cases,  the  heart  and  peri- 
cardium when  thus  displaced,  may  be  involved 
in  the  fibrotic  process  going  on  in  the  lung  or 
pleura,  and  the  adhesions  thus  established  may 
ultimately  interfere  with  the  cardiac  action. 

Symptoms. — In  displacement  of  the  heart, 
special  symptoms  are  frequently  slight  or  alto- 
gether wanting;  or  they  are  inseparable  from 
the  symptoms  of  the  original  cause.  This  may 
be  said  to  be  almost  invariably  the  case  when 
the  displacement  is  due  to  gradual  traction,  as 
in  phthisis.  In  the  pressure  class  of  cases,  on 
the  contrary,  there  are  frequently  developed,  and 
that  rapidly  or  suddenly,  symptoms  due  to  com- 
pression of  the  heart,  such  as  a  sense  of  dis- 
tress, stifling,  and  pain  over  the  praecordium  or  at 
the  epigastrium,  or  even  true  angina ;  dyspnoea, 
perhaps  amounting  to  orthopncea;  palpitation; 
blueness  of  the  surface  ;  and  irregularity  and 
feebleness  of  the  pulse.  When  the  displacement 
is  due  to  upward  pressure  from  gaseous  disten- 
sion of  the  stomach  and  intestines,  the  above 
symptoms  may  be  associated  with  flatulence  or 
'  spasms,'  and  are  relieved  by  the  erect  posture, 
eructation,  vomiting,  and  the  administration  of 
carminative  and  absorbent  remedies.  If  this 
condition  be  not  removed  within  a  short  time, 
it  may  become  aggravated,  pass  into  a  state  of 
collapse,  and  end  in  death. 

Varietieb  and  Physical  Signs.  —  The  va- 
rieties of  cardiac  displacement,  according  to  the 
direction  in  which  the  dislocation  occurs,  may, 
for  clinical  purposes,  be  said  to  be  as  follows  : — 
towards  the  left,  towards  the  right,  downwards, 
upwards,  backwards,  and  forwards.  It  must  be 
observed,  however,  that  this  is  only  a  broad 
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general  classification,  and  that  the  heart  is  very 
rarely  displaced  in  an  absolutely  horizontal,  or 
in  an  absolutely  vertical  plane.  The  exact  direc- 
tion token  in  each  variety  will  now  bo  described, 
as  well  as  its  special  causes,  uud  the  physical 
signs  by  which  it  may  be  recognised. 

1.  Displacement  towards  the  Left. — This, 
the  most  common  variety  of  marked  cardiac  dis- 
location, is  most  frequently  caused  by  contraction 
of  the  loft  lung  from  any  of  the  conditions  already 
enumerated,  and  effusions  into  the  right  pleural 
cavity.  Eight  pneumothorax,  and  tumours  con- 
nected with  the  right  side  of  the  chest,  with  the 
modiastinum,  or  with  the  right  lobe  of  the  liver, 
are  less  common  conditions  that  lead  to  the  same 
result.  The  distance  towards  the  left  to  which 
the  heart  is  dislocated  varies,  the  extreme  limit 
being  probably  the  vertical  axillary  line.  During 
its  progress  towards  the  left,  the  heart  is  rota- 
ted around  its  longitudinal  axis,  so  that  the 
right  ventricle  is  more  exposed  anteriorly ;  and 
the  apex  is  moved,  at  first  somewhat  downwards, 
and  afterwards  upwards. 

The  visible  and  palpable  impulse  is  found  to 
the  left  of  its  normal  situation,  and  either  lower 
or  higher  than  it,  or  on  the  same  level  with  it, 
according  to  the  degree  of  displacement.  In 
some  cases  due  to  contraction  of  the  left  lung, 
the  impulse  may  be  found  in  any  one  or  in 
all  of  the  left  intercostal  spaces  from  the  base 
to  the  apex  of  the  heart,  and  of  different  rhythm 
in  the  different  spaces.  If  the  displaced  heart 
be  the  seat  of  valvular  disease,  thrill  may 
be  felt  in  an  unusual  situation,  for  example, 
in  the  left  axilla.  The  area  of  percussion- 
dulness  is  altered  in  outline,  being  invaded  on  the 
right  side  either  by  the  dulness  due  to  effusion 
there,  or  by  resonance  due  to  pneumothorax  or  to 
encroachment  of  the  right  lung-border ;  whilst  it 
is  either  transposed  towards  the  left  axilla,  or 
blended  with  unnatural  dulness  over  the  left 
lung.  The  cardiac  sounds  are  reduced  in  loudness 
over  the  normal  prsecordium,  whilst  they  are  un- 
naturally loud  towards  the  left  axilla  and  up  the 
left  front.  Structural  murmurs  if  present  are 
similarly  transposed,  as  regards  the  seat  of  their 
greatest  intensity  and  the  lines  of  their  convexion. 
A  systolic  murmur  may  be  developed  at  the 
base  of  the  heart  from  distortion  of  the  great 
vessels. 

2.  Displacement  towards  the  Right. — 
This  form  of  dislocation  of  the  heart  is  the  re- 
sult of  effusion  into  the  left  pleural  cavity ;  of 
contracting  processes  connected  with  the  right 
lung  or  pleura;  of  left  pneumothorax;  and  of 
tumours  of  the  left  side  of  the  chest  or  in  the 
mediastinum.  The  heart  may  be  displaced  to- 
wards the  right  side  until  the  impulse  is  found 
in  the  axillary  region.  During  its  lateral  move- 
ment, the  heart  is  rotated  on  its  longitudinal  axis 
in  such  a  manner  that  the  left  ventricle  is  more 
exposed ;  and,  at  the  same  time,  the  apex  is  first 
depressed  towards  the  epigastrium,  and  after- 
wards raised  towards  the  right  axilla,  as  the  dis- 
placement increases. 

The  physical  signs  correspond  closely  with 
those  enumerated  under  left  displacement — the 
two  sides  being,  of  course,  exactly  reversed.  The 
cardiac  impulse  is  most  frequently  transferred 
to  the  epigastrium  and  the  region  between  that 
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and  the  right  nipple.  A  new  area  of  pulsation  is 
sometimes  developed  in  the  second  and  third 
right  interspaces,  close  to  the  sternum,  and  indi- 
cates the  displaced  position  of  the  right  auricle, 
if  presystolic,  or  of  the  aorta,  if  systolic  and 
followed  by  palpable  shock  in  diastole.  The 
description  of  the  auscultatory  phenomena,  us 
regards  both  sounds  and  murmurs,  does  not  re- 
quire to  bo  repeated. 

3.  Displacement  Downwards. — This  is  an 
exceedingly  common  form  of  cardiac  displace- 
ment, though  seldom  extreme  in  degree.  It  is 
theconstantresult  of  hypertrophous  emphysema 
of  the  lungs  ;  and  may  also  be  caused  by  the 
downward  pressure  of  tumours  at  the  base  of 
the  heart,  such  as  aneurism,  and  by  collapse  of 
the  stomach  and  intestines.  Displacement  of  the 
heart  downwards  is  limited  by  the  diaphragm, 
and  by  the  attachment  of  the  pericardium  and 
great  vessels  at  the  root  of  the  heart.  At  the 
same  time  the  apex  may  either  move  somewhat 
towards  the  left  in  its  descent  if  the  downward 
pressure  be  uniform,  as  in  emphysema;  or  it 
may  ascend  somewhat  towards  the  left  if  the 
pressure  be  exerted  chiefly  upon  the  base. 

The  ordinary  cardiac  impulse  is  generally  quite 
imperceptible  in  this  form  of  displacement,  on 
account  of  enlargement  of  the  lungs;  or  it  is 
greatly  weakened,  and  situated  in  the  sixth 
left  space,  or  lower,  to  the  left  of  its  normal 
position.  A  new  area  of  systolic  pulsation  is 
perceptible  in  the  epigastrium,  generally  well 
marked,  and  connected  with  the  right  ventricle. 
The  praecordial  dulness  is  usually  completely 
replaced  by  pulmonary  resonance ;  or,  more 
rarely,  confused  by  the  dulnes3  of  some  form  of 
mediastinal  tumour.  The  cardiac  sounds  are 
feeble,  or  absent,  over  their  usual  seat ;  and  are 
heard,  instead,  over  the  epigastric  triangle  and 
the  lower  left  cartilages. 

4.  Displacement  Upwards. — The  many  ab- 
dominal causes  of  this  form  have  been  already 
mentioned,  as  well  as  the  symptoms  due  to 
compression  of  the  heart  which  characterise  it 
when  so  produced.  The  heart,  as  a  whole,  is 
moved  upwards  in  the  chest,  and  at  the  same 
time  the  apex  passes  more  or  less  towards  the 
left,  and  the  right  ventricle  may  become  some- 
what more  exposed  anteriorly. 

The  cardiac  impulse  is  elevated  until  it  is 
found  on  the  nipple-level,  or  even  higher ;  or  it 
is  lost,  along  with  the  area  of  percussion-dul- 
ness,  behind  the  inferior  border  of  the  left  lung. 
The  sounds  of  the  heart  are  transposed  upwards 
and  weakened.  The  displacement  of  the  cardiac 
apex  towards  the  left  axilla  in  pericardial  effu- 
sion is  described  elsewhere.  See  Pericardium, 
Diseases  of. 

5.  Displacement  Backwards. — This  variety 
of  displacement  of  the  heart  is  very  uncommon  ; 
and  when  it  does  occur,  is  generally  referable 
either  to  abundant  pericardial  effusion,  or  to 
backward  curvature  of  the  spine  (kyphosis)  in 
the  dorsal  region.  A  certain  amount  of  back- 
ward displacement  is,  however,  not  so  rare  in 
extensive  excavation  of  the  left  lung,  in  associa- 
tion with  other  forms  of  dislocation.  The  base 
of  the  heart  is  then  the  part  most  transposed 
into  the  left  paraspinal  groove,  and  the  apex  is 
tilted  somewhat  forwards  as  well  as  elevated. 
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The  physical  signs  of  backward  displacement 
are  those  of  the  cause  of  the  malposition  rather 
than  any  that  can  be  referred  to  the  condition 
itsolf. 

6.  Displacement  Forwards. — Displacement 
forwards  is  also  very  rare,  although  it  is  fre- 
quently simulated  by  bulging  of  the  praecordium 
in  enlargement  of  the  heart.    The  chief  cause  of 

I  it  is  the  presence  of  a  tumour  in  the  medias- 
f'num— especially  aneurism  of  the  descending 
aorta,  or  enlargement  of  the  bronchial  glands. 
The  amount  of  actual  transposition  is  neces- 
sarily exceedingly  small,  the  anterior  border  of 
the  lungs  being  compressed  or  pushed  aside,  but 
the  further  progress  of  the  heart  forwards  being 
arrested  by  the  anterior  wall  of  the  chest. 

The  physical  signs  are,  therefore— increase  of 
the  area  and  strength  of  pulsation  and  of  per- 
cussion-dulness  over  the  praecordium  ;  bulging  of 
the  game  in  young  subjects ;  and  increased  loud- 
ness of  the  cardiac  sounds  in  that  situation. 

7.  Complex  Displacements.  — It  has  already 
been  indicated  that  displacements  of  the  heart, 
strictly  speaking,  occur  almost  without  excep- 
tion in  more  than  one  of  the  directions  described; 
and  they  may  all,  therefore,  be  said  to  be  gene- 
rally more  or  less  complex.  Dislocation  at  once 
upwards  and  towards  either  side  is  especially 
common,  as  the  result  of  contracting  processes 
in  the  apex  of  the  lung. 

Diagnosis. — After  the  full  account  that  has 
been  given  of  the  several  forms  of  displacement 
of  the  heart,  there  ought  to  be  no  great  difficulty 
in  diagnosing  them  from  each  other,  as  well  as 
from  the  conditions  which  simulate  them.  These 
must  be  carefully  remembered.  The  chief  of 
these  are:  —  (1)  physiological  displacements, 
already  referred  to;  (2)  cardiac  enlargement, 
especially  when  attended  with  bulging  of  the 
praecordium  ;  (3)  pulsating  tumours  of  the  chest 
and  abdomen,  particularly  aneurism  of  the 
aorta  ;  (4)  adhesion  of  the  pericardium ;  and  (5) 
atrophy  of  the  lungs  from  any  cause. 

Treatment. — The  rational  treatment  of  dis- 
placement of  the  heart  would  be  to  remove  its 
cause;  but  when  the  cause  is  of  the  nature" of 
traction,  treatment  is  very  rarely  called  for,  even 
if  it  were  possible.  In  displacement  due  to  pres- 
sure, on  the  contrary,  treatment  is  often  urgently 
indicated,  perfectly  practicable,  and  highly  suc- 
cessful. The  unpleasant  sensation  of  pulsation 
complained  of  in  some  instances  of  displace- 
ment— for  example,  in  phthisis — is  frequently 
relieved  by  an  assurance  on  the  part  of  the  physi- 
cian that  the  palpitation  is  of  no  import ;  and  by 
the  application  of  a  simple  plaster,  containing  iron, 
belladonna,  or  opium.     J.  Mitchell  Bruce. 
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See  Heart,  Throm  • 


HEART,  Patty  Degeneration  of. — Synon.  : 
Fr.  DeginSrescenccgraisscuse  du  Cceur;  Gei.  Fcttige 
Metamorphose  dcs  Herzem. 

Definition. — The  process  by  which  the  mus- 
cular fibres  of  the  heart  are  converted  into  a  gra- 
nular fatty  matter.  The  term  is  also  used  to 
express  the  state  of  the  heart  in  which  this 
change  has  been  accomplished. 

Etiology  and  Pathology.— The  process  by 
which  the  protein  elements  of  animal  bodies,  in- 
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eluding  muscular  fibre,  are  converted  into  gra- 
nular fatt  y  matter,  as  well  as  the  circumstances 
under  which  this  change  occurs,  have  been  all 
ready  so  fully  discussed  under  the  head  of  Fatty 
Degeneration,  that  it  is  unnecessary  to  repeat 
what  will  be  found  there.  It  will  suffice  to  say 
here,  that  when  the  process  of  nutrition  is  inter- 
fered with  in  the  tissue  of  the  heart,  this  change 
takes  place,  and  is  best  illustrated  in  the  local  or 
limited,  form  of  disease,  which  occurs  when  the 
coronary  circulation  is  obstructed.  This  is  seen 
in  cases  of  thickening  or  calcification  of  one  of  the 
trunks,  or  of  the  branches  of  these  vessels,  and 
is  more  marked  by  reason  of  the  fact  that  the 
coronary  arteries  do  not  freely  communicate 
with  each  other.  The  fatty  change  is  found  to 
occur  in  the  more  diffused  or  general  form  in 
those  diseases  in  which  the  vital  powers  are 
lowered,  as  in  certain  forms  of  chronic  cachectic 
disease,  in  poisoning  by  phosphorus,  or  after 
loss  of  blood.  In  certain  other  conditions,  such 
as  acute  specific  fevers,  the  tissue  of  the  heart 
becomes  softened,  and  under  the  microscope 
presents  a  granular  appearance,  which  is  be- 
lieved by  some  pathologists  to  be  an  incipient 
stage  of  fatty  degeneration.  We  might  also  refer 
to  the  more  or  less  diffused  form  of  fatty  de- 
generation which  takes  place  in  cases  of  enlarge  1 
heart,  the  result,  not,  as  Rokitansky  supposed, 
of  a  disturbance  of  the  nervous  functions,  but  of 
the  fact  that  these  enlarged  hearts  require  a 
larger  supply  of  the  materials  for  nutrition  than 
can  be  furnished  to  them  by  the  coronary  arte- 
ries, which  in  such  cases  are  frequently  them- 
selves diseased,  both  at  their  origin  and  in 
their  course.  Lastly,  fatty  degeneration  of  the 
heart  is  found  to  occur  after  delivery  in  some 
instances,  in  which  the  organ  had  become  en- 
larged during  pregnaocy. 

Certain  other  circumstances  connected  with  the 
origin  of  the  disease  require  to  be  mentioned 
here.  In  reference  to  sex,  the  disease  is  more 
frequent  in  males,  in  the  proportion  of  nearly 
two  to  one.  With  respect  to  age,  in  his  original 
memoir  on  this  subject,  the  writer  found  that 
nearly  one-half  of  all  the  cases  observed  were 
over  sixty  years  of  age.  In  the  late  Dr.  Hayden's 
valuable  work  on  Diseases  of  the  Heart,  the  pro- 
portion stated  of  cases  under  sixty  years  of  age 
shows  a  larger  number  of  young  persons  whose 
hearts  have  undergone  this  change  as  a  result  of 
wasting  disease—  a  result  which  is  evidently  due 
to  the  greater  care  with  which  microscopical 
examinations  of  the  heart  have  been  made  in 
recent  times.  As  regards  social  position,  of 
thirty-three  cases  formerly  noted  by  the  writer, 
the  subjects  of  the  disease  are  stated  to  have 
belonged  to  the  higher  ranks  in  nine  cases;  to 
the  middle  class  in  eight  cases;  and  to  the  lower 
class  in  sixteen  cases.  This  enumeration  con- 
trasts with  the  proportion  in  which  fatty  growth 
appears  on  the  heart ;  seven  of  fifteen  cases 
belonging  to  the  first  class  ;  six  to  the  second  ; 
and  only  two  to  the  third.  Fatty  degeneration 
and  fatty  growth  on  the  heart  are  thus  seen  to 
occur  under  very  different  conditions.  The  lat- 
ter is  the  result  of  the  accumulation  in  the  blood 
of  the  eh  ments  of  fat;  the  former  is  the  result 
of  decay  and  disintegration. 

Anatomical  Characters. — In  fatty  degenora- 
Q  Q 
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tion  the  heart  is  found  to  be  enlarged  in  about 
two-thirds  of  the  cases  recorded  both  by  Dr. 
Haydon  and  the  present  writer.  It  is  not  unfre- 
quently  simply  dilated.  To  find  a  fat  heart  of  an 
average  sizo,  or  even  occasionally  below  it,  is 
not  a  very  exceptional  occurrence.  The  colour 
of  the  heart's  substance  is  pale,  somotimes  as 
pale  as  'a  dead  leaf,'  but  more  generally  it  is 
of  a  yellowish-brown  or  buff,  or  muddy  pink 
colour.  This  discolouration  is  generally  seen  in 
spots  or  patches  ;  and  though  (he  whole  heart 
may  be  palo,  tho  spots  being  still  paler  when 
seeu  benoath  the  endocardium,  give  tho  tissue 
a  mottled  look.  The  same  appearance  may  be 
seen  beneath  the  pericardium,  and  in  the  sub- 
stance of  the  heart.  With  the  progress  of 
disease  tho  spots  run  together,  giving  portions 
of  the  walls  a  uniform  buff-coloured  character, 
whilst  the  rest  of  the  organ  retains  its  ordinary 
aspect.  The  consistence  also  varies  from  that 
of  mere  fiabbiness  or  softness,  to  such  a  condi- 
tion as  permits  of  the  tissue  being  torn  like 
wet  brown  paper.  The  organ  then  feels  like  a 
piece  of  wet  chamois  leather,  or  a  wet  glove.  In 
other  Cfises  the  heart  retains  in  appearance 
much  of  its  ordinary  solidity,  but  the  tissue 
breaks  down  on  pressure,  as  does  a  lung  con- 
solidated by  pneumonia.  This  is  a  state  which 
more  frequently  occurs  in  hypertrophied  hearts. 
In  addition  to  these  changes  in  size,  colour,  and 
3onsistence,  others  have  to  be  noted.  The  fibrous 
character  of  the  heart's  structure,  even  to  the 
naked  eye,  disappears  ;  in  some  cases  the  tissue 
resembles  that  of  a  fatty  or  boiled  liver.  In 
other  instances  the  cut  or  torn  surface  has  a 
granular  appearance,  not  unlike  that  of  the  lung 
in  an  early  stage  of  grey  hepatization.  These 
different  appearances  may  in  a  great  measure  be 
due  to  the  greater  or  less  fluidity  of  tho  oily  mat- 
ter present,  as  well  as  to  the  extent  and  degree 
to  which  the  disease  has  advanced.  Further 
varieties  in  appearance  may  be  caused  by  the 
presence  of  a  greater  or  less  quantity  of  blood, 
or  of  its  colouring  matter,  in  the  heart's  texture  or 
in  its  cavities,  by  which  the  lining  membrane  may 
in  the  latter  case  be  dyed  of  a  deep  purple  colour. 

Microscopical  characters. — The  microscopical 
characters  of  this  disease  will  be  found  so  fully 
described  under  the  head  Fatty  Degeneration, 
that  it  is  needless  here  to  do  more  than  refer 
the  reader  to  that  article. 


Fig.  23.   Fatty  Degeneration  of  the  Heart,  x  400  diam. 


All  parts  of  the  heart's  fibres  are  subject  to 
fatty  degeneration,  but  not  equally  so.  It  is  most 
frequently  found  in  the  left  ventricle;  next  in 
the  right  ventricle;  then  in  the  right  auricle; 
and  least  frequently  in  the  left  auricle.  It  is 
generally  more  evident  in  the  columns  carneae, 
and  in  the  inner  layers  of  the  muscular  Malls, 
than  elsewhere. 

Effects. — Of  the  structural  lesions  occurring 
in  the  heart  when  the  seat  of  fatty  change,  one  of 
the  most  important  is  rupture,  which  was  found 
in  twenty-five  out  of  sixty-eight  cases  of  fatty  or 
softened  heart,  the  histories  of  which  were  col- 
lected by  the  writer.  Partial  rupture  leading  to 
the  formation  of  what  has  been  called  cardiac 
apoplexy,  is  another  condition  which  has  been 
described.  The  clot  in  such  cases,  if  it  lose  its 
colour,  may  produce  an  appearance  like  an  en- 
cysted abscess  ;  and  a  consecutive  false  aneurism 
of  the  walls  of  the  heart  may  be  thus  formed,  as 
well  as  by  simple  yielding  of  a  portion  of  the 
softened  cardiac  wall.  The  involvement  of  the 
columnae  carneae  may  lead  to  imperfect  action  of 
the  valves.  Valvular  disease  itself  is  not  often 
present  in  connection  with  fatty  heart.  Dr. 
Henry  Kennedy,  in  a  recent  interesting  work 
on  this  subject,  points  out  that  the  valves  are 
affected  only  about  once  in  nine  cases ;  and  he 
further  shows  that,  when  the  valves  are  affected, 
it  is  chiefly  the  aortic  valves  that  are  involved. 

Of  the  effects  of  fatty  degeneration  upon  the 
functions  of  the  heart,  the  most  prominent  are 
those  which  exhibit  the  deficient  powers  of  the 
organ.  Coma,  preceded  or  not  by  giddiness,  hat 
been  described  by  several  writers  in  connection 
with  feeble  powers  of  the  circulation.  Dr.  Adams 
of  Dublin  has  mentioned  as  many  as  twenty 
attacks  in  one  of  his  cases  of  fat  heart ;  and  the 
wri  ter  has  noticed  the  occurrence  of  even  more  fre- 
quent seizures.  Syncope — 'cardiac  syncope'  is 
a  term  very  frequently  used  by  the  older  writers ; 
and  it  is  a  term  which  may  be  well  applied  to 
the  condition  of  faintness  which  is  frequently 
found  in  connection  with  fatty  heart.  In  some 
cases  the  feeling  of  syncope  amounts  to  nothing 
more  than  a  simple  sense  of  faintness— that  the 
patient  must  fall  if  he  do  not  lay  hold  of  some- 
thing. In  other  instances  this  symptom  is 
accompanied  by  a  feeling  of  impending  death ; 
and  such  patients  do  frequently  die.  In  the 
cases  collected  by  the  writer,  thirteen  out  of 
thirty-three  died  of  what  he  proposed  to  call 
syncope  kthalis,  or  1  fatal  syncope ; '  and  it 
would  be  possible,  no  doubt,  now  greatly  to  extend 
the  number  of  cases  that  have  proved  fatal  in 
this  way.  Death  may  result  in  such  cases  from 
cardiac  failure,  as  indicated  by  a  flabby  heart 
containing  blood  in  the  left  ventricle ;  or,  where 
there  is  a  less  amount  of  degeneration,  by 
irregular  action  or  spasm,  with  emptiness  of  the 
ventricles. 

Pain  is  another  effect.  It  may  occur  inde- 
pendently of,  or  be  associated  with  syncope — 
syncope  angi?iosa.    See  Angina  Pectoris. 

The  respiration  is  considerably  affected,  in 
all  cases  of  fatty  degeneration,  either  as  simple 
breathlessnoss,  especially  on  exertion,  or  in  that 
peculiar  form  which  has  been  called  Chcyne- 
Stokes  respiration. 

Symptoms  and  Diagnosis. — There  is  no  doubt 
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that  many  cases  occur  iu  which  fatty  degenera- 
tion is  found  in  the  hoart  after  death,  whore  its 
presence  during  life  had  not  been  suspected. 
This  is  more  especially  the  case  in  thoso  examples 
of  exhausting  disease  in  which  the  heart  parti- 
cipates. In  such  cases  the  requirements  of  the 
system  may  not  be  out  of  proportion  to  the 
powers  of  the  heart ;  and  death  may  come  on 
slowly  and  insidiously  without,  our  attention 
being  attracted  to  the  state  of  this  organ.  In  a 
second  class  of  cases,  in  which  the  heart  suffers 
from  some  local  cause,  as,  for  example,  from 
disease  of  the  coronary  arteries,  whilst  the  sys- 
tem generally  maintains  its  powers  more  or  less 
fully,  the  balance  between  the  system  and  the 
heart  is  lost,  and  diagnostic  evidence  of  the 
change  that  has  occurred  in  the  central  organ, 
sufficiently  clear  and  pointed,  may  be  traced 
without  difficulty.  Amongst  the  symptoms  of 
the  disease  we  then  observe  various  modifica- 
tions of  the  phenomena  of  drowsiness  and  coma  ; 
faintness  and  syncope ;  disordered  respiration  ; 
pain  in  the  region  of  the  heart ;  and  disturbed 
pulsation.  For  example,  the  patient  complains 
in  the  earlier  stages  of  being  easily  exhausted, 
particularly  by  mounting  heights;  he  feels,  he 
says,  faint  on  reaching  the  top  of.  the  stairs ; 
though  not  giddy,  he  feels  he  must  fall ;  though 
not  breathless  or  fainting,  he  sighs  deeply  and 
seeks  the  air.  Any  unusual  excitement,  a  heated 
or  a  close  atmosphere,  produces  the  like  effects. 
At  the  same  time  there  is  often  experienced  an 
uncomfortable  feeling  of  choking  or  fulness  in 
the  chest.  In  the  intervals  the  individual  may 
be  fairly  well. 

As  the  disease  advances,  the  attacks  become 
more  frequent  and  severe,  and  often  disturb 
and  distress  the  patient  at  night.  The  temper 
is  observed  to  become  irritable.  The  expression 
of  the  features  frequently  appears  anxious,  and 
the  countenance  sallow.  Copious  perspiration 
from  very  slight  causes,  sometimes  coldness  of 
the  extremities  and  swelling  of  the  ankles, 
appear  amongst  the  incidents  of  the  disease. 
The  pulse  is  generally  affected  ;  but  how  must 
no  doubt  depend  in  a  great  measure  upon  the 
part  of  the  heart  affected,  and  on  the  extent  and 
degree  of  the  disease.  In  the  writer's  opinion, 
intermittence  and  irregularity  are  the  more 
frequent  alterations ;  weakness  is  another ;  and 
slowness — often  remarkable — is  a  third.  Quick- 
ness of  the  pulse,  more  especially  when  it  in- 
creases with  age,  has  been  dwelt  upon  by  Dr. 
Kennedy  as  a  symptom  deserving  of  attention 
in  the  diagnosis  of  fatty  degeneration.  The 
irregularity  may  be  constant.  The  writer  has 
seen  it  present  during  the  slight  disturbances 
above  described ;  and  he  has  seen  it  disappear 
altogether  when  the  patient  was  in  tolerable 
health,  to  return  as  the  effect  of  any  depress- 
ing cause,  the  more  marked  because  that  cause 
may  be  far  too  inefficient  to  affect  a  sound  heart. 

The  breathing  is  always  more  or  less  affected  in 
cases  of  fatty  degeneration  of  the  heart.  In  some 
instancos  it  is  represented  as  a  sense  of  choking 
or  suffocation ;  the  person  feels  as  if  he  were 
breathing  through  a  sponge.  The  difficulty  in 
some  instances  is  so  slight  as  scarcely  to  be  re- 
garded;  in  others  so  severo  that  the  smallest 
effort,  particularly  in  mounting  ascents,  is  most 
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painful.  A  peculiarity  sometimes  observed  is 
that  the  ascent  of  a  gentle  height  is  distressing, 
while  the  person  can  read  aloud  without  incon- 
venience. A.  character  of  the  respiration  first 
described  by  Dr.  Cheyne  of  Dublin,  and  after- 
wards by  Dr.  Stokes,  is  by  some  regarded  as 
diagnostic  of  fatty  degeneration  of  the  heart. 
It  is  thus  described  by  Dr.  Stokes :  '  A  form  of 
respiratory  distress  peculiar  to  this  affection 
(fatty  degeneration  of  the  heart),  consisting  of 
a  period  of  apparently  perfect  apncea,  succeeded 
by  feeble  and  short  inspirations,  which  gradually 
increase  in  strength  and  depth  until  the  respi- 
ratory act  is  carried  to  the  highest  pitch  of 
which  it  seems  capable,  when  the  respirations, 
pursuing  a  descending  scale,  regularly  diminish 
until  the  commencement  of  another  apneeal 
period.  Dr.  Hayden,  in  writing  on  this  sub- 
ject, mentions  a  case  in  which  during  the  period 
of  apnoea  there  was  no  change  in  the  heart's 
action ;  a  second  case  in  which  the  action  of  the 
heart  and  the  pulse  underwent  no  change  during 
the  period  of  apnoea  and  dyspnoea  ;  whilst  in  a 
third  case,  during  the  paroxysm  of  dyspnoea, 
the  heart's  action  was  remarkably  irregular. 
It  should  be  stated  with  regard  to  this  symp- 
tom that,  though  frequently  present,  it  is  by  no 
means  characteristic  of  fatty  degeneration  only. 
It  is  by  some  said  to  be  more  frequently  asso- 
ciated with  disease  of  the  aorta.  Various  ex- 
planations of  this  phenomenon  have  been  given. 
Dr.  Little  (Dublin  Journal  of  Med.  Sci.,  No.  91) 
believes  that  it  is  due  to  derangement  of  the 
dynamic  adjustment  between  the  right  and  left 
ventricles  of  the  heart.  Dr.  Hayden  [op.  cit.) 
connects  it  with  atheromatous  or  calcareous 
change  with  dilatation  of  the  arch  of  the  aorta, 
involving  loss  of  elasticity  in  its  walls.  The  late 
Professor  Laycock  thought  (Dublin  Journal  of 
Med.  Sci.,  July  1873)  that  this  phenomenon  de 
pended  upon  '  sentient  palsy  of  the  respiratory 
centre,'  or  '  a  paresis  of  reflex  sensibility  of  the 
mucous  membrane  of  the  lung.'  See  Resplra- 
tion,  Disorders  of. 

Another  phenomenon,  said  to  be  diagnostic  of 
fatty  degeneration  of  the  heart,  is  arcus  senilis — 
a  pearly  crescentic  opacity  of  the  upper  and  lower 
portions  of  the  circumference  of  the  cornea,  which 
must  be  distinguished  from  the  opaque  annulus 
which  occasionally  surrounds  the  entire  cornea. 
Mr.  Canton  was  the  first  to  describe  the  nature  of 
this  change  as  fatty  degeneration.  It  is  quite 
true  that  when  fatty  degeneration  is  present  in 
the  cornea  it  may  possibly  be  found  in  the 
muscular  fibres  of  the  heart  and  in  the  arteries. 
Still  it  by  no  means  follows  that  the  degeneration 
must  exist  in  any  particular  part  or  organ  ,  and 
therefore  this  appearance  in  the  cornea  cannot 
be  regarded  as  at  all  pathognomonic  of  fatty 
degeneration  of  the  heart. 

As  the  disease  progresses  still  farther,  the 
symptoms  become  more  marked ;  the  various 
effects  of  feeble  and  languid  circulation  show 
themselves;  angina  may  perhaps  become  fully 
developed ;  or  the  patient  may  be  cut  off  suddenly 
by  one  or  other  of  the  effects  connected  either 
immediately  or  remotely  with  the  lesion  itself. 
Of  oighty-throe  cases  of  '  fatty  disease '  of  the 
heart  collected  by  the  writer,  sixty-eight  died 
suddenly. 
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Physical  Sions.  —  The  physical  signs  that 
characterise  fatty  disease  are  not  many.  They 
are — a  feeble  impulse  of  the  heart,  proportionate 
to  the  extent  and  the  degree  of  the  disease;  a 
feeble  muillod  first  sound,  under  like  conditions, 
sometimes  scarcely  audible.  When  the  heart 
is  enlarged,  the  impulse  will  be  extended,  and  so 
likewise  will  be  the  dulness.  A  murmur  may 
be  present,  as  suggested  by  Rokitansky,  from  de- 
generation of  the  columnse  carnese.  The  second 
sound  is  often  distinct  and  clearly  accentuated, 
as  compared  with  the  first. 

Diagnosis. — The  diagnosis  of  the  presence  of 
this  degenerative  change  in  the  absence  of  any 
alteration  in  the  size  of  the  heart  must  be 
founded  upon  a  consideration  of  the  symptoms 
and  physical  signs  above  described.  When  the 
heart  is  hypertrophied  or  dilated  only,  the  pre- 
sence of  fatty  degeneration  is  more  difficult  of 
diagnosis  by  its  physical  signs.  We  must  then 
seek  to  trace  how  far  ihe  usually  well-marked 
signs  of  hypertrophy  of  the  organ  are  modified 
by  those  we  have  described  as  being  present  in, 
and  characteristic  of,  fatty  degeneration.  The 
same  observations  will  apply  to  dilatation  or 
thinning  of  the  walls.  This  special  condition  has 
its  own  well-marked  phenomena,  which  will  be 
found  described  elsewhere  (see  Heart,  Dila- 
tation of).  These  signs  will  be  more  or  less 
modified  in  proportion  to  the  degree  and  extent 
of  any  fatty  change  that  may  be  present. 

Progress,  Duration,  and  Terminations. — 
It  is  impossible  to  determine  the  duration  of  a 
disease  the  date  of  origin  of  which  is  in  most 
cases  very  obscure.  Still  there  are  grounds  for 
believing  that  persons  with  a  certain  amount  of 
degenerated  tissues  in  their  hearts  have  gone  on 
living  during  periods  extending  over  thirty  or 
forty  years.  On  the  other  hand,  death  has  oc- 
curred from  fatty  degeneration  of  the  heart,  deter- 
mined post  mortem,  in  which  the  entire  absence 
of  symptoms  until  a  few  months  before  the  fatal 
event  justified  the  opinion  that  the  duration  of 
the  disease  had  not  much  exceeded  the  period 
just  mentioned.  When  fatty  degeneration  occurs 
as  the  result  of  phosphorus-poisoning,  or  of 
certain  exhausting  diseases,  the  progress  of  the 
change,  which  can  be  determined,  is  rapid.  In 
such  cases,  the  morbid  process  is  not  confined  to 
the  heart  alone,  and  therefore  when  death  occurs, 
it  cannot  well  be  attributed  solely  to  the  condi- 
tion of  this  organ. 

Death  from  fatty  disease  of  the  heart  is  fre- 
quently sudden,  the  proportion  being  as  five  to 
niie  compared  with  other  modes  of  death,  this 
disease  existing  to  a  noticeable  extent.  The 
immediate  causes  of  death  are  those  which 
have  been  already  alluded  to  when  treating  of 
the  effects  of  the  disease,  namely,  syncope,  coma, 
and  rupture  of  the  heart ;  the  first  and  last  of 
these  contributing  nearly  the  whole  number  of 
those  that  die  suddenly.  Such  facts  indicate 
very  strongly  the  necessity  of  avoiding  any 
mental  excitement  or  physical  exertion  which 
might  lead  to  these  results.  Here  it  might  also 
be  well  to  remember,  with  reference  to  the  ad- 
ministration of  anaesthethics,  that  chloroform  has 
an  especially  depressing  effect  on  the  heart's  action, 
and  that  when  the  heart's  power  is  enfeebled  by 
the  disease  which  we  are  here  describing,  a  very 


small  dose  of  this  anaesthetic,  which  would  have 
little  or  no  effect  on  a  healthy  heart,  may  prove 
fatal.  This  opinion  was  first  expressed  by  the 
writer  many  years  ago,  and  it  has  been  fully  con- 
firmed by  numerous  cases  of  death  which  have  oc- 
curred during  the  administration  of  chloroform. 

Prognosis  and  Treatment. — The  prognosis 
of  fatty  degeneration  of  the  heart  will  depend 
in  a  great  measure  upon  a  knowledge  of  its  cause 
and  its  extent.  In  cases  where  the  disease  origi- 
nates in  constitutional  causes,  such  as  in  phos- 
phorus-poisoning, and  in  cases  where  it  is  of  the 
nature  of  involution — for  example,  after  parturi- 
tion— there  is  good  ground  for  believing  that,  the 
cause  being  removed,  the  effect  will  cease,  and  a 
fairly  healthy  condition  of  the  organ  be  restored. 
On  the  other  hand  when  the  coronary  arteries 
are  obstructed,  and  degeneration  is  thereby 
set  up,  or  when  nutrition  generally  is  impaired, 
and  all  the  tissues  are  more  or  less  undergoing  this 
change,  the  prognosis  mubt  be  in  the  highest 
degree  unfavourable,  more  especially  so  if  in  the 
latter  case  the  patient  cannot  be  placed  in  a 
condition  by  which  this  degenerative  tendency 
may  be  counteracted.  The  treatment  consists 
in  the  adoption  of  all  the  measures  calculated  to 
improve  the  general  health — such  as  pure  fresh 
air,  wholesome  food,  and  temperance,  together 
with  moderate  exercise,  either  carriage,  riding, 
or  walking,  if  it  can  be  accomplished  without 
causing  pain  or  breathlessness.  Everything 
which  may  tend  to  lay  stress  on  the  heart's 
action,  such  as  walking  uphill  or  making  efforts, 
or  mental  excitement,  should  be  avoided.  With 
reference  to  drugs,  such  tonics  as  can  be  best 
tolerated  by  the  patient  might  be  given.  We 
may  mention  iron — especially  dialysed  iron — 
phosphorus  in  small  doses,  and  strychnia. 
Special  attention  must  be  paid  to  the  condition  of 
the  excretory  organs,  such  as  the  kidneys  and 
liver,  which  are  liable  to  become  congested  when 
the  cardiac  action  ia  feeble.  Lastly,  it  may  be 
said  that  in  cases  of  syncope,  in  addition  to  the 
administration  of  the  usual  stimulants,  galva- 
nism applied  from  the  back  of  the  neck  to  the 
praecordium  by  the  interrupted  current  has  in  a 
few  instances  been  known  by  the  writer  to  be 
useful.  For  further  information  on  the  subject 
of  Fatty  Degeneration  of  the  Heart  the  reader 
may  consult  the  complete  and  very  valuable 
article  by  Dr.  Hayden  in  his  work  on  Diseases 
of  the  Heart;  and  a  memoir  by  the  writer 
in  the  33rd  volume  of  the  Medico- Chirurgical 
Transactions  (1850).  R.  Quain,  M.D. 

HEABT,  Fatty  Growth  on. — Synon.  :  Fr. 
Hypertrophic  graisscusc  du  Cceur;  Ger.  Fcttige 
Infiltration  des  Hcrzens. 

Definition. — The  growth  of  fat  on  the  surface 
and  in  the  substance  of  the  heart,  in  quantity 
sufficient  to  interfere  with  its  functions,  and 
thus  to  constitute  a  disease. 

Etiology. — In  our  inquiries  concerning  the 
cause  of  this  condition,  we  are  met  with  the 
problem,  still  to  be  solved,  Why  are  certain 
individuals,  and  certain  parts  of  the  body,  more 
prone  to  the  formation  of  fat  than  other  persons 
and  other  parts  ?  We  can  ascertain  with  some 
degree  of  certainty  the  circumstances  which  pro- 
mote the  formation  of  fat  in  general ;  and  obwir- 
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vations  coLected  by  the  writer  and  others  show 
that  when  fat  is  thus  formed  throughout  the 
system,  the  heart  is  likely  to  partake  largely  of 
the  accumulation.  We  may  accordingly  refer 
to  the  article  Obesity,  in  which  the  causes  of 
fatty  growth  in  general  will  be  found  discussed. 

Of  fifteen  cases  of  extreme  fatty  growth  on  the 
heart  collected  by  the  writer,  eleven  occurred  in 
very  fat  individuals,  and  only  one  in  a  person 
who  was  described  as  being  '  thin.'  Age  seems  to 
exert  a  decided  influence  upon  the  formation  of 
fat  upon  the  heart.  It  is  very  scanty  in  infancy, 
and  is  rarely  present  in  any  quantity  before  the 
thirtieth  year.  Corvisart,  however,  quotes  from 
Kercking  the  case  of  a  child  whose  heart  seemed 
wanting,  so  great  was  the  quantity  of  fat  in 
which  it  was  embedded.  Of  the  fifLeen  cases 
just,  referred  to,  thirteen  were  above  fifty  years, 
and  one  only  under  that  age.  Males,  according 
to  the  same  data,  are  more  liable  to  accumula- 
tion of  fat  on  the  heart  than  females,  the  re- 
spective numbers  being  as  twelve  to  three. 

Anatomical  and  Pathological  Characters. 
A  certain  amount  of  fat-tissue,  which  is  not 
inconsistent  with  health,  occupies  a  definite 
position  in  the  structure  of  the  heart.  It  is 
seen  most  abundantly  in  the  groove  between  the 
auricles  and  the  ventricles  ;  and  as  the  distribu- 
tion of  this  tissue  bears  a  relation  here,  as  in 
other  parts,  to  that  of  the  blood-vessels,  it  first 
appears  in  the  course  of  the  primary  branches  of 
the  coronary  arteries;  then  in  the  course  of  the 
secondary  branches — that  is,  in  the  groove  over 
the  septum,  which  marks  the  boundary  between 
the  ventricles ;  and,  lastly,  it  follows  the  distri- 
bution of  the  small  lateral  branches.  These 
branches  are  more  superficial  over  the  right  ven- 
tricle than  over  the  left ;  hence  the  former  is 
found  always  and  more  abundantly  covered  with 
fat.  A  fringe  of  fat  is  also  found  at  the  apex  of 
the  heart ;  and  frequently  around  the  margins 
of  the  auricles.  A  mass  of  superabundant  fat 
will  of  itself  be  sufficient  to  press  on  and  em- 
barrass the  action  of  the  heart ;  but  fat  rarely 
exists  in  this  abundance  on  the  surface  of  the 
organ  without  insinuating  itself  between,  and 
encroaching  on,  the  muscular  fibres.  In  this 
way  the  muscular  portions  of  the  walls  of  the 
organ  become  thinner  and  thinner,  until  the 
columnae  carnese  may  appear  to  arise  from  a 
mass  of  fat.  This  state  constitutes  what  was 
once  regarded  as  fatty  degeneration  of  the  heart, 
and  which  has  also  been  called  'fatty  metamor- 
phosis;' but  it  is  in  many  cases  nothing  more  in 
reality  than  a  simple  hypertrophy  of  fat.  In  parts 
of  hearts  which  are  less  affected,  that  is,  where  fat 
is  not  very  abundant,  simple  striae  of  yellow  tis- 
sue will  be  observed  lying  amongst  the  mus- 
cular fibres — an  appearance  often  found  in  the 
auricles. 

Microscopical  appearances. — When  a  portion 
of  Ireart  suffering  from  fatty  growth  in  a  high 
degree  is  examined  with  the  microscope,  it  will 
be  found  that  where  the  growth  is  most  ad- 
vanced, that  is,  towards  the  external  surface, 
very  few  muscular  fibres  can  be  seen,  and  that 
the  very  wide  intervals  between  them  are  occu- 
pied by  fat-cells.  (See  Fig.  23.)  Proceeding  in- 
wards, themuscular  fibres  become  more  evident; 
the  fat-cells  become  fewer ;  and,  finally,  we  reach 
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the  muscular  fibres  beneath  the  endocardium, 
with  a  few  fat  cells  lying  hero  and  there  amongst 
them.  It  is  worthy  of  note  that  the  fibres,  though 
overwhelmed  by  fat,  may  still  retain  their  orga- 
nisation. In  all  cases,  however,  the  course  and 
direction  of  the  fibres  are  more  or  less  modified 
and  distorted.  The  fact  that  the  fibres  still 
exist,  though  concealed, affords  an  explanation  of 


Fig.  23.  Fatty  growth  in  the  substance  of  the  Heart, 
x  400  diam. 

the  persistence  of  the  heart's  action  in  those  in- 
stances in  which  the  muscular  walls  appear  to 
a  greater  or  less  extent  replaced  by  fat.  It  might 
also  be  mentioned  that  small  masses  of  fatty 
tissue  sometimes  appear  beneath  the  endocar- 
dium, varying  in  size  from  that  of  a  pin's  head 
to  that  of  a  pea.  The  writer  has  seen  these  little 
fatty  tumours  in  cases  where  there  was  a  con- 
siderable, but  not  an  excessive,  amount  of  fat 
upon  the  surface  of  the  heart. 

Effects. — The  fat  accumulated  on  the  heart 
and  in  its  substance,  may  be  supposed  to  act 
mechanically;  and  by  its  pressure  upon  the  mus- 
cular fibres,  on  the  nerves,  and  on  the  blood- 
vessels, to  impede  the  function  of  the  organ, 
embarrass  its  nutrition,  and  produce  those  effects 
which  may  be  briefly  enumerated  as — a  languid 
and  feeble  condition  of  the  circulation,  with  a 
sense  of  uneasiness  and  oppression  in  the  chest ; 
embarrassment  and  distress  in  breathing,  drow- 
siness, even  coma ;  syncope,  perhaps  angina  pec- 
toris, it  may  be  death.  Eupture  of  the  heart 
sometimes  results.  Such  an  enumeration  of  evils, 
in  which  there  is  no  evidence  of  any  other  lesion 
of  the  heart's  texture,  save  an  accumulation  of 
fat,  would  suffice  to  render  this  condition  a  source 
of  very  grave  import,  but  we  cannot  always  be 
quite  clear  on  the  subject,  because  in  the  par- 
ticular cases  quoted  we  cannot  be  certain  that 
some  degeneration  of  the  muscular  fibres  did 
not  co-exist.  It  would  be  well,  therefore,  not 
to  dwell  too  much  on  such  effects  as  proceeding 
from  and  dependent  on  fatty  growth  alone. 

Diagnosis. — The  presence  of  an  excessive  de- 
posit of  fat  about  the  heart  must,  in  a  great 
measure,  be  a  matter  of  inference  during  life. 
Where  one  or  more  of  the  effects  mentioned 
above  as  having  been  noticed  in  cases  of  this 
kind,  are  present ;  when  the  pulse  is  small  and 
weak ;  when  the  first  sound  of  the  heart  is 
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feeble,  and  tho  impulse  weak  ;  when  the  extent 
of  dulness  on  percussion  is  increased ;  and 
when  these  phenomena  occur  in  a  fat  person,  it 
may  be  inferred  that  the  heart  is  too  fat.'  But, 
on  the  other  hand,  it  must  not  be  overlooked 
that  these  symptoms  and  signs  may  bo  found  in 
cases  of  fatty  degeneration  of  tho  walls  of  tho 
heart,  in  cases  where  the  amount  of  fat-tissue 
is  but  moderate.  Nay,  more,  as  already  stated, 
both  conditions  are  often  present  in  the  same 
hoart,  thus  rendering  distinctive  diagnosis  im- 
possible. It  is  said  that  tho  presence  of  water 
in  the  pericardium  may  be  confounded  with  the 
presonce  of  fat  upon  the  heart ;  but  tho  history 
and  general  features  of  the  case  in  the  former 
condition  should  be  sufficient  to  prevent  all 
difficulty  in  the  diagnosis.  See  Pericardium, 
Diseases  of. 

Treatment, — The  treatment  of  fatty  accumu- 
lation on  the  heart  is  so  intimately  associated 
with  the  subject  of  the  formation  of  fat  in  ge- 
neral, that  this  point  can  be  discussed  with  more 
advantage  in  its  wider  relations  (see  Obesity). 
Whilst  the  treatment  directed  to  this  point  is 
being  carried  out,  we  can  do  little  more  for  the 
heart  itself  than  aim  at  giving  strength  to  the 
portion  of  its  texture  still  available  for  duty — ■ 
by  tonics,  steel,  quinine,  phosphorus,  &c ;  se- 
condly, by  lightening  as  far  as  possible  the  work 
which  the  heart  has  to  do ;  and  thirdly,  by  at- 
tending to  the  excreting  organs,  so  as  to  prevent 
congestion  there,  and  consequently  embarrass- 
ment to  the  weak  heart.        R.  Quain,  M.D. 

HEABT,  Fibroid  Disease  of. — Synon.  : 
Chronic  Myocarditis. 

Definition. — A  morbid  condition  in  which  the 
muscular  fibres  of  a  portion  of  the  walls  of  the 
heart  are  replaced  by  fibroid  tissue. 

^Etiology. — Fibroid  disease  of  the  heart  is 
met  with  most  frequently  in  middle-aged  male 
subjects.  The  disease  is  supposed  to  be  occa- 
sionally but  an  extension  between  the  muscu- 
lar bundles  of  a  chronic  process  that  has  com- 
menced with  endocarditis  or  pericarditis.  The 
cause  of  this,  which  is  generally  rheumatism, 
is  then  regarded  as  the  cause  of  the  fibroid 
growth ;  but  in  reality  it  is  more  probable  that 
in  such  cases  the  serous  inflammation  is  the 
result,  and  not  the  cause,  of  the  fibroid  change. 
Fibrosis  is  sometimes  the  consequence  of  acute  in- 
terstitial myocarditis.  In  a  considerable  number 
of  cases  of  fibroid  disease,  and  in  most  of  the  cases 
of  so-called  '  fibrinous  deposit,'  the  change  is  pro- 
bably syphilitic  in  its  nature.  In  other  instances 
it  appears  to  be  senile,  and  to  be  associated 
with  degenerative  changes  in  the  vessels,  or 

1  Dr.  Henry  Kennedy,  of  Dublin,  in  a  recently  pub- 
lished special  monograph  on  Fatty  Heart,  states  that 
the  points  upon  which  the  diagnosis  of  fatty  growth 
on  the  heart  mainly  turn  are  the  following:—'  First,  a 
largo  full  pulse,  beating  at  the  natural  standard  of  fre- 
quency ;  secondly,  evidence  derived  from  peroussiou  of 
the  heart's  dulness  being  more  extended  than  natural ; 
thirdly,  the  possible  presence  of  a  soft  systolic  murmur 
over  the  aortic  orifice,  occupying  the  first  sound  of  the 
heart  only,  and  leaving  the  second  normal  ;  and,  lastly, 
the  condition  of  the  individual  as  to  his  being  fat  or 
otherwise '  (p.  39).  The  present  writer  hesitates  to  agree 
with  Dr.  Kennedy  as  to  the  condition  of  tho  pulse  gene- 
rally, and  certainly  this  description  will  not  apply  in  the 
cases  of  those  persons  of  small  frame,  with  small  arteries, 
who  often  bccomo  obese  and  present  symptoms  of  fat- 
heart  after  tho  middle  period  of  life. 
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chronic  disease  of  the  kidneys.  Increase  of 
fibrous  tissue  in  the  myocardium  may  also  be 
the  result  of  prolonged  moderate  congestion  of 
the  coronary  veins.  Very  frequently  no  evident 
cause  of  the  disease  can  be  discovered. 

Anatomical  Characters. — Our  knowledge  of 
the  pathology  of  this  disease  is  in  a  great  mea- 
sure due  to  the  remarkable  number  of  cases 
that  have  been  described  in  the  Transaction* 
of  the  Pathological  Society,  the  first  specimen 
of  which  was  presented  by  Dr.  Quain  in  the  year 
1850.  Fibroid  disease  of  the  heart  occurs  most 
frequently  in  the  walls  of  the  ventricles.  It  is 
met  with  under  several  different  forms.  In  rare 
instances,  which  are  best  described  ab  cases  of 
connective-tissue  hypertrophy  of  the  heart,  there 
is  an  uniform  increase  of  fibrous  tissue  between 
the  muscular  fibres  throughout  the  whole  organ 
(see  Heart,  Connective-Tissue  Hypertrophy  of). 
In  other  instances,  the  disease  appears  as  a  local 
thickening  of  the  connective  tissue  underneath 
an  opacity  of  the  endocardium  or  of  the  pericar- 
dium, whence  septa  run  outwards  or  inwards 
between  the  muscular  bundles.  Most  frequently, 
however,  it  presents  the  appearance  of  a  fibroid 
patch,  generally  situated  near  the  apex  of  the 
heart,  replacing  the  muscular  substance  through- 
out its  whole  thickness,  and  over  a  greater  or  less 
extent  of  surface,  even  to  as  much  as  a  consider- 
able portion  of  one  ventricle,  and  consisting  of 
dense,  firm,  inelastic,  greyish-white  fibrous  tissue. 
Smaller  patches,  nodules,  scars  and  streaks  may 
be  found  in  the  deeper  parts  of  the  myocar- 
dium. The  apices  of  the  papillary  muscles, 
again,  may  become  fibroid,  especially  in  chronic 
valvular  disease.  Polypoid  tumours,  composed 
of  fibrous  tissue,  have  been  met  with  on  the 
endocardial  surface  of  the  heart,  that  is,  pro- 
jecting into  one  of  the  cavities  ;  more  especially 
into  the  left  auricle.  Possibly  the  detachment 
of  such  a  polypus  may  be  one  mode  of  origin  of 
the  '  fibrinous  balls  '  or  '  concretions '  occasion- 
ally found  lying  free  in  the  auricular  cavities. 
Fibroid  and  '  fibrinous  '  formations  due  to 
syphilis  are  described  in  the  article  Heart, 
Syphilitic  Disease  of. 

Microscopically,  fibroid  disease  of  the  myo- 
cardium presents  a  concomitant  increase  of  the 
connective-tissue  elements,  and  decrease  by 
atrophy  of  the  muscular  fibres.  Occasionally, 
in  an  early  stage,  as  well  as  at  the  margins  of  the 
older  patches,  round  and  spindle-shaped  cells  and 
bundles  of  young  fibrillse  have  been  observed. 
The  latter  increase  in  size  and  in  number,  press 
upon  the  intervening  muscular  fibres,  and  finally 
unite  and  form  bands  or  patches  of  ordinary 
fibroid  tissue.  Meanwhile,  the  muscular  fibres 
gradually  become  attenuated,  granular,  or  fatty; 
and  at  last  they  disappear  by  absorption,  or 
patches  of  thorn  may  be  imprisoned  within  the 
fibroid  growth. 

Tho  effects  upon  the  heart  of  fibroid  changes 
in  its  walls  vary  with  their  situation  and  ex- 
tent. If  a  large  portion  of  the  wall  of  one 
cavity  is  fibrotic,  irregular  patchy  dilatation  of 
the  chamber  ensues.  Localised  fibrosis,  espe- 
cially if  it  commence  beneath  tho  endocardium, 
gives  rise  to  aneurism  of  the  heart,  by  the  yield  - 
ing  of  the  diseased  area  to  tho  intra-vontricu- 
lar  pressure  (see  Heart,  Aneurism  of).  Deeper 
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or  more  limited  patches  or  lines  of  cirrhosis 
cause  irregularity  or  puckering  of  the  cardiac 
walls;  and  valvular  insufficiency  may  result 
from  this,  or  from  fibrosis  and  functional  dis- 
turbance of  the  papillary  muscles.  Lastly, 
abroid  disease  occasionally  involves  the  conus 
arteriosus  in  an  annular  form,  giving  rise  to  con- 
striction and  the  formation  of  so-called  '  cardiac 
stenosis.' 

Symptoms. — The  symptoms  of  fibroid  disease 
of  the  heart  vary  greatly  in  different  instances, 
according  to  the  extent,  situation,  and  other 
conditions  of  the  growth.  "When  the  fibrosis  is 
very  limited,  few  symptoms  can  be  expected  to 
be  present.  In  the  majority  of  cases  in  which  a 
considerable  portion  of  the  cardiac  wall  has  been 
found  diseased,  the  symptoms  have  been  described 
as  those  of  'ordinary  heart-disease';  namely, 
dyspnoea  on  exertion;  precordial  pain  or  distress; 
occasional  palpitation;  small,  weak,  or  irregular 
pulse;  dropsy;  and  visceral  complications.  Asa 
rule,  no  endocardial  murmur  has  been  present ; 
but  fibrosis  of  the  papillary  muscles  may  some- 
limes  give  rise  to  the  signs  of  incompetence  of 
the  auriculo-ventricular  valves.  The  symptoms 
of  cardiac  aneurism  and  of  syphilitic  disease  of 
the  heart,  as  well  as  those  of  connective-tissue 
hypertrophy,  are  elsewhere  described. 

Course  and  Terminations. — The  course  of 
fibroid  disease  of  the  heart  is  generally  chronic, 
although  urgent  symptoms  are  sometimes  ob- 
served a  short  time  only  before  death.  At- 
tacks of  pain,  palpitation,  and  dyspnoea  may 
occur  and  subside  long  previous  to  the  last 
fatal  illness.  The  development  of  cardiac  aneu- 
rism, and  its  possible  terminations,  will  modify 
the  course  of  the  disease.  Sudden  death  may 
occur,  with  or  without  previous  cardiac  symp- 
toms, and  must  be  regarded  as  a  special  mode 
of  termination  of  fibroid  disease  of  the  heart. 
Otherwise  the  cases  generally  end  by  pulmonary 
complications,  dropsy,  and  exhaustion. 

Diagnosis. — Fibroid  disease  of  the  myocar- 
dium has  to  be  diagnosed  from  chronic  valvular 
disease ;  from  enlargement  due  to  extracardiac 
causes,  such  as  renal  disease,  gout,  or  emphy- 
sema ;  and  from  fatty  degeneration.  Under  all 
circumstances,  an  accurate  diagnosis  is  extremely 
difficult,  if  not  impossible.  The  presence  of  a 
murmur  does  not  exclude  fibrosis,  as  the  valves 
may  become  secondarily  involved  ;  and  valvular 
disease  is  not  always  attended  by  a  murmur. 
The  other  cardiac  lesions  mentioned  must  be  ex- 
cluded in  the  ordinary  way. 

Prognosis. — When  fibroid  disease  of  the  heart 
is  attended  with  symptoms  sufficient  to  establish 
a  diagnosis,  the  prognosis  is  unfavourable  as 
regards  life,  although  it  may  not  be  imme- 
diately so. 

Treatment. — This  consists  in  relieving  and 
supporting  the  heart  by  every  possible  means, 
especially  by  rest  and  cardiac  stimulants,  such  as 
alcohol  and  ether.  Iodide  of  potassium  may  be 
given  with  benefit  in  some  cases,  especially  if 
there  be  a  history  of  syphilis.  Digitalis  will 
have  to  be  administered  with  great  circum- 
spection. J.  Mitchell  Bruce. 

HEABT,  Functional  Disorders  of. 
Definition.  —A  disturbance  in  the  functions  of 
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the  heart,  with  or  without  pain ;  having  origin 
in  causes  other  than  inflammation,  or  struc- 
tural changes  in  the  heart  itself;  and  for  the  most 
part  paroxysmal  in  character. 

This  definition  comprises  various  disorderly 
in  the  dynamical  functions  and  sensibility  of  the 
heart,  from  the  slightest  disturbance  of  only 
momentary  duration,  to  urgent  symptoms  of  con- 
siderable persistence. 

JStiology. — The  frequency  of  the  occurrence 
of  functional  disorders  of  the  heart,  and  the 
similarity  of  many  of  the  symptoms  exhibited  to 
those  met  with  in  organic  diseases,  as  well  as 
the  fact  that  these  functional  disorders  may  co- 
exist with  organic  disease,  thus  greatly  exagge- 
rating the  apparent  gravity  of  the  latter,  render  it 
important  to  accurately  determine  how  much  of 
the  disturbance  may  be  due  to  the  one  or  to  the 
other  of  these  causes. 

To  estimate  the  immediate  or  proximate  cause 
of  functional  disturbance  of  the  heart,  regard 
must  be  had  to  its  structure  ;  and  how  this  is 
nourished,  and  its  motions  regulated.  For  ade- 
quate and  equable  dynamical  movement,  the  pri- 
mary requirement  is  a  healthy  development  of 
muscular  structure.  Weak  muscular  fibre,  apart 
from  degenerations  by  disease,  becomes  a  pre- 
disposing cause  of  feeble  and  irregular  action. 
But  as  the  regular  recurrence  of  the  muscular 
contraction  and  expansion  must,  moreover,  be 
ascribed  to  the  agency  of  the  cardiac  ganglia, 
the  vagus  nerve,  and  the  nerves  and  ganglia  of 
the  sympathetic  system,  all  nourished  and  excited 
by  the  blood,  any  abnormal  conditions  of  these 
have  also  their  effect.  Interference  with  the  func- 
tions of  these  several  nerves  may  so  modify  the  ac- 
tion of  the  heart  as  to  cause  deficiencies  of  power 
of  every  variety  and  extent,  giving  rise  to  illustra- 
tions of  abnormal  contractility  and  irritability, 
which  the  heart  exhibits  in  common  with  all 
other  muscles.  But  the  heart  further  possesses 
the  distinguishing  feature  of  rhythmical  action. 
There  are  cogent  grounds  for  the  belief  that 
this  is  not  only  due  to  the  intrinsic  ganglionic 
system  of  nerves ;  but,  as  errors  of  rhythm 
are  certainly  induced  by  such  causes  as  improper 
diet,  dyspepsia,  the  presence  of  worms,  consti- 
pation, injuries  or  deformities  of  the  chest,  and 
diseases  of  the  lungs,  there  can  be  no  doubt  that 
the  heart  is  also  liable  to  reflex  irritation  of  the 
pneumogastric  and  sympathetic  nerves.  The 
rhythmical  action  is  also  shown  by  experiment 
to  be  dependent  on  the  blood,  whether  venous 
or  arterial ;  for  without  a  supply  of  blood  rhyth- 
mical action  ceases.  The  healthy  action  ot 
the  heart,  and  the  controlling  energy  of  its 
nerves,  greatly,  if  not  entirely,  depend  on  the 
supply  of  healthy  blood  ;  and  any  failure  of  the 
supply,  whether  in  quantity  or  quality,  shows 
itself  by  disturbance  in  the  functions  of  the 
heart.  Moreover,  the  muscular  substance  of  the 
heart  itself  is  nourished  by  the  blood  circulating 
in  the  coronary  arteries,  and  thus  becomes  sus- 
ceptible to  the  quality  and  condition  of  the  blood 
so  distributed  ;  hence  a  blood  too  rich  in  fibrin  or 
red  globules,  and  thereby  inducing  plethora,  fre- 
quently causes  over-action  of  the  heart  and  pal- 
pitation, whilst  in  anaemia  a  deficient  amount  of 
blood  induces  a  weak  and  often  excited  and  irre- 
gular action.    The  predisposing  causes,  in  addi- 
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tion  to  those  already  named,  may,  therefore,  be 
classed  thus : — ( 1 )  Those  conditions  act  iug  through 
or  upon  tho  nervous  system,  such  as  the  general 
exhaustion  of  the  nervous  sybtem,  all  forms  of 
reflex  irritation,  vonereal  excesses,  vain  longings, 
purposeless  occupations  and  amusements,  pro- 
tracted mental  exercise,  abstinence  from  ade- 
quate repose,  &c.  (2)  Those  conditions  acting 
upon  the  general  blood-supply  of  the  body,  and 
consequently  affecting  the  special  blood-supply 
of  the  heart,  such  as  the  turgid  and  plethoric 
states  of  gross  feeders,  depraved  states  caused  by 
bad  and  deficient  diet,  and  all  forms  of  blood- 
disorder,  as  anaemia,  gout,  scurvy,  &c.  To  these 
must  bo  added  the  special  temperament  and  per- 
sonal peculiarities  of  the  individual,  a  congenital 
or  superimposed  want  of  vigour,  general  debility, 
deformities  of  the  ribs  and  spinal  column,  a  small 
weak  heart,  uterine  irritation,  hysteria,  adynamic 
fevers,  and  the  special  sanitary  influences  under 
which  the  individual  is  placed.  Amongst  the 
immediately  exciting  causes  may  be  named 
mental  shock  or  distress  ;  protracted  and  unusual 
physical  exertion  ;  various  articles  of  diet,  as  tea, 
coffee,  &c. ;  tobacco  in  excess  ;  many  medicines, 
as  aconite  and  digitalis;  as  also  prolonged  ab- 
stinence, exposure  to  cold,  and  notably  blows  on 
the  epigastrium. 

Symptoms.  —A  paroxysmal  attack  of  a  func- 
tionally increased  impulse  is  often  accompanied 
by  a  series  of  nervous  sensations — such  as  a 
feeling  of  choking,  at  times  amounting  to  a  true 
globus  hystericus  ;  flushing  of  the  face  ;  heat  and 
pain  of  the  head,  with  a  sensation  of  a  whizzing, 
or  rushing  upwards  of  the  sounds  of  the  heart; 
dimness  of  vision,  with  photophobia ;  and  a  ten- 
dency to  syncope,  and  to  clammy  perspirations 
with  cold  shivering.  The  voluntary  muscles  may 
refuse  to  act,  so  that  the  gait  becomes  tottering, 
or  the  patient  grasps  adjacent  objects  to  steady 
himself,  yet  there  is  neither  paralysis  nor  ver- 
tigo. The  respiration,  though  not  generally  em- 
barrassed, may  become  irregular  and  oppressed, 
presenting  the  phenomena  of  a  short  inspi- 
ration with  a  prolonged  expiration  ;  but  if  the 
paroxysms  have  been  induced  by  a  congested 
state  of  the  right  heart  from  using  undue  exer- 
tion, independently  of  any  frequency  of  cardiac 
impulse,  the  breathing  may  be  accelerated  and 
accompanied  with  dyspnoea,  or  even  apncea,  and 
a  short  dry  cough.  Illustrations  of  this  class  of 
symptoms  often  occur  in  those  of  sanguine  and 
nervous  temperaments ;  and  may  be  the  result  of 
violent  and  too  protracted  exercise,  of  emotional 
excitements,  or  of  the  over-indulgence  in  stimu- 
lants or  food  when  associated  with  lives  of  idle- 
ness and  inactivity.  Should  the  increased  im- 
pulse be  associated  with  rhythmical  disturbance, 
there  is  for  the  most  part  consciousness  of 
the  existence  of  such  states,  more  especially  on 
the  first  ingress  of  the  attack,  so  that  it  be- 
comes a  source  of  much  anxiety  and  even  of 
terror,  inducing  the  self- conviction  of  the  exist- 
ence of  organic  disease.  The  head-symptoms 
also  become  more  marked,  and  associated  with 
local  pains  and  tinnitus  aurium ;  whilst  the 
breathing  is  marked  by  sighing,  and  often  be- 
comes lessened  in  frequency.  The  irregular 
form  of  nervous  palpitating  heart  is  often  asso- 
oated  also  with  hsemic  diseases,  and  with  ner- 


vous affections,  as  chorea,  masturbation,  &c. 
When  such  diseases  as  scurvy  or  chlorosis  exist, 
the  attacks  become  less  paroxysmal  and  more 
persistent;  there  is  more  pectoral  complication, 
even  to  dyspnoea;  the  headache  is  sometimes  so 
bewildering  that  the  mind  becomes  alarmed 
with  vague  apprehensions  of  danger,  which 
give  rise  to  general  restlessness ;  the  integu- 
ments over  the  region  of  the  heart,  as  well  as  of 
the  face,  and  even  of  the  extremities,  may  become 
puffy  and  oedematous,  especially  in  caseb  of  ex- 
treme chlorosis,  with  enlargement  of  the  thyroid 
gland  and  exophthalmos,  where  the  morbid  con- 
ditions inducing  these  may  also  possibly  cause 
the  irregular  palpitation. 

When  functional  disorder  occurs  with  a 
diminished  impulse,  the  general  symptoms  group 
themselves  under  anxiety  and  lowness  of 
spirits,  or  actual  despondency,  with  mental  and 
bodily  incapacity  for  exertion  ;  flatulent  dys- 
pepsia, with  cold  clammy  extremities  ,  anorexia, 
or,  may  be,  depraved  appetite  ;  exhaustion,  with 
tendency  to  faintness  ;  and,  should  irregularity 
of  cardiac  action  be  very  marked,  there  may  be 
a  sensation  of  praecordial  pain.  Males  are  more 
subject  to  this  form  of  functional  disorder  than 
females,  and  it  chiefly  occurs  in  persons  having 
a  normally  small  and  feeble  heart,  or  where  a 
state  of  general  nervous  debility  is  super- 
imposed. 

When  the  distinctive  feature  of  functional  dis- 
order is  rhythmical  error,  and  this  is  appreciable 
to  the  patient,  the  special  symptom  is  that 
of  extreme  anxiety,  even  to  the  fear  of  impend- 
ing death  ;  occasionally  a  single  intermission  is 
so  prolonged  as  to  induce  the  impression  that 
escape  has  only  occurred  by  a  miracle.  These 
alarms  often  induce  a  palpitation  not  belonging 
to  the  rhythmical  disorder.  But  if  the  rhyth- 
mical error  be  associated  with  a  deficiency  of 
systolic  force,  temporary  paralysis  of  the  heart's 
action  or  syncope  may  be  induced,  and  in  some 
extreme  cases  the  functions  may  be  weakened 
even  to  extinction.  Such  forms  of  disurder 
occur  in  those  having  normal  but  weak  hearts ; 
in  the  dyspeptic;  in  the  gouty,  especially  if  an 
attack  is  impending  ;  and  in  those  whose  habits 
and  occupations  involve  exhaustion  of  the  ner- 
vous system.  They  are  a  characteristic  of  old 
age,  but  may  be  sympathetically  induced  in  the 
young ;  and  may  be  observed  in  the  course  of 
many  diseases,  such  as  tuberculosis,  rheumatism, 
liver-affections,  or  when  malignant  disease  is 
making  its  ravages. 

Praecordial  pain  is  by  no  means  an  unusual 
symptom  accompanying  functional  affections  of 
the  heart ;  it  may  aggravate  the  urgency  of  these 
disorders,  yet  appears  to  be  little  influenced  by 
them.  The  pain  does  not  march  pari  passu 
with  tho  irregularity  or  strength  of  the  impulse. 
The  pain  may  be  persistent,  while  the  asso- 
ciated disease  majT  be  paroxysmal ;  and  in  this 
respect  it  differs  from  precordial  anxiety,  which 
is  essentially  paroxysmal,  and  acquires  urgency 
from  the  symptoms  with  which  it  may  be  asso- 
ciated. 

Physical  Signs. —  The  physical  signs  referring 
to  the  cardiac  action  miiy  be  conveniently  sepa- 
rated into  the  following  groups,  although  in 
practice  they  will  be  found  mingled  or  associated 
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with  each  other: — (1)  Increased  or  diminished 
impulse,  connected  or  unconnected  with  increased 
rapidity  or  rhythmical  irregularity ;  (2)  rhyth- 
mical disturbance,  with  intermissions,  the  im- 
pulse being  normal  or  diminished  ;  (3)  increased 
or  diminished  frequency,  the  rhythm  and  force 
being  normal. 

(1)  The  cases  in  which  an  increased  impulse 
is  the  distinctive  feature  of  the  heart's  disturb 
ance  present  many  varieties,  chiefly  referable 
to  force  and  regularity ;  but  to  the  simple  forms 
of  increased  and  accelerated  impulse  there  is  so 
very  frequently  added  rhythmical  disturbance, 
that  this  complication  is  perhaps  the  one  most 
usually  occurring.  The  rhythmical  disturbance 
may  occur  both  in  the  force  and  the  rapidity  of 
the  systolic  contractions,  or  it  may  result  in  a  true 
intermittence,  or  occasionally  the  irregularities 
thus  induced  may  be  so  great  as  to  defy  definite 
appreciation,  save  as  a  tumultuous  whole.  On 
palpation,  the  impulse,  abrupt  in  stroke,  pre- 
sents the  characteristic  of  a  sudden  bound,  now 
strong,  now  failing,  sometimes  so  rapid  as  to  com- 
municate the  impression  of  a  fremitus  or  agita- 
tion, thou  a  pause,  or  true  intermittence  followed 
by  hurry,  or  more  evident  irregularity.  On 
auscultation,  the  sounds  are  more  difficult  of 
appreciation  than  in  simple  palpitation  ;  they  are 
loud  and  clear,  and  sometimes  so  exaggerated 
and  pronounced  as  to  be  audible  both  in  the 
mammary  and  epigastric  regions.  But  whether 
the  exaggerations  of  sound  and  impulsebe  more  or 
less,  they  will  be  found  to  act  in  unison  with  each 
other  ;  the  impulse  and  sounds  increase  together 
and  diminish  together.  When  there  is  an  un- 
usual amount  of  irregular  functional  excitement 
in  systole,  there  may 'be  occasionally  heard,  as 
a  passing  not  permanent  occurrence,  a  reduplica- 
tion of  the  second  sound,  very  rarely  of  the  first; 
and  usually  the  first  portion  of  the  divided  or 
cleft  sound  is  the  most  accentuated.  This  redu- 
plication, though  it  may  be  met  with  in  active 
inflammatory  diseases,  is  chiefly  the  concomi- 
tant of  functional  disorders  of  the  nervous  heart 
only,  and  it  rarely  or  never  occurs  in  chronic 
diseases  of  the  heart.  The  pulse  is  generally 
sharp  and  jerking ;  it  does  not  always  beat  in 
unison  with  the  systole  of  the  heart ;  if  there  be 
plethora,  it  has  a  force  and  fulness  not  otherwise 
observable ;  and  if  there  exist  congestion  of  the 
right  ventricle,  it  becomes  contracted  and  dimin- 
ished in  force. 

In  cases  where  the  impulse  is  diminished  in 
effort,  the  special  characters  are  somewhat  nega- 
tive ;  the  impulse  and  sounds  being  feeble,  but 
otherwise  normal,  unless  the  systole  be  excited 
by  mental  shock  or  any  undue  bodily  exertion, 
when  irregularity  and  increase  of  impulse,  with 
some  slight  sharpness  of  the  sounds,  take  place. 
The  first  sound  may  suggest,  rather  than  have, 
a  sharp  ringing  tone ;  while  the  second  is  pro- 
longed. 

(2)  With  respect  to  errors  in  rhythmical  action, 
separately  considered,  it  must  here  be  noted  that 
the  chief  and  characteristic  errors  may  be  classi- 
fied under  the  distinct  heads  of  irregularity  and 
intermittence.  Irregularity  may  be  in  the  force 
or  in  the  frequency  of  one  or  moro  boats,  and 
presents  the  many  varieties  which  a  want  of 
aormai  uniformity  may  suggest;  the  minute  aud 


particular  enumeration  of  these  is  rather  satisfy- 
ing to  curiosity  than  instructive.  It  is  sufficient 
to  say  that  every  variety  of  irregular  frequency 
may  occur  ;  while,  with  certain  beats,  force  raaj 
be  increased  or  diminished.  Sometimes  there 
appears  to  be  a  kind  of  order  in  rhythmical  dis- 
orders, that  is,  short  series  of  varying  irregu- 
larities may  regularly  succeed  each  other;  there 
maybe  a  fluttering  or  trembling,  or  that  vibratory 
or  vermicular  motion  to  which  the  term  'thrill' 
has  been  given.  True  intermittence  is  not  so  fre- 
quent as  irregularity;  but  when  intermittence 
does  occur,  it-  is  generally  associated  with  irre- 
gularity. These  disturbances  may  be  only 
momentary  or  of  long  duration,  slight  or  con- 
siderable; but,  however  this  may  be,  their 
character  is  determined  by  the  irregularity  of 
the  systole,  or  the  prolonging  of  the  period  of 
intermission. 

The  physical  examination  of  this  form  of  func- 
tional disorder  shows  no  marKed  peculiarities, 
excepting  those  of  systolic  irregularity.  To  th3 
ear  is  revealed  irregularity  in  the  recurrence 
and  duration  of  thesounds,  from  the  slightest 
appreciable  pause  to  the  most  rapid  and  confused 
trembling,  with  very  manifest  alterations  in  tone 
and  pitch.  The  sounds  generally  are  intensified, 
the  first  sound  being  sometimes  heightened  to 
the  extent  of  a  sharp  knock ;  whilst  the  second, 
save  in  intensity,  is  not  materially  altered.  In 
extreme  cases  there  may  be  so  much  ventricular 
irregularit?  as  to  induce  in  place  of  sounds  an 
ill-defined  fremitus  ;  and  so  much  force  as  to  pro- 
duce a  metallic  ringing,  with  a  rubbing  murmur 
on  the  systole.  Thus  the  impulse  of  the  heart, 
which  in  health  is  rarely  appreciable,  and  its 
friction  never,  respectively  become  so  to  the  touch 
and  to  the  ear  ;  and  the  abnormal  sounds  may 
exist  to  such  an  extent  as  to  entirely  obscure  the 
first  sound. 

Occasionally  there  is  met  with  an  appreciable 
rhythmical  disturbance  in  the  pulse,  which  is  not 
found  to  exist  in  the  heart — false  intermittence. 
The  heart  only  indicates  irregularity  of  power ; 
and  as  there  is  occasional  failure  of  force  in  the 
already  weak  systolic  contractions,  the  impulse 
is  not  communicated  to  the  artery  at  the  wrist. 
These  false  intermissions  accompanying  irregu- 
larity most  frequently  occur  when  the  heart  is 
oppressed  by  flatus  in  the  neighbouring  viscera, 
or  is  excited  by  injurious  articles  of  diet,  as  tea, 
or  by  the  use  of  tobacco,  &c.  The  sensation  com- 
municated to  the  patient  is  that  of  a  disagreeable 
flutter  or  'tumbling  over'  of  the  heart,  which 
tends  to  alarm,  although  habit  may  to  a  certain 
extent  ameliorate  the  terror. 

Rhythmical  irregularity  occasionally  appears 
as  a  normal  condition,  having  a  life-long  exist- 
ence. Some  cases  are  marked  by  an  extension 
of  the  pause,  with  unsteadiness  of  the  systolic 
impulse  ;  others  by  its  apparent  extinction,  so 
that  there  exists  a  rapidity  of  beats  defying  all 
analysis.  There  is  in  these  cases  usually  a  small 
weak  heart,  with  systolic  impulse  devoid  of 
energy.  Both  these  classes  of  eases  present  the 
remarkable  feature  of  losing  much  of  their  dis- 
tinctive irregularity  when  under  the  influence  of 
a  febrile  attack  ;  the  slow  pulse  becomes  quicker 
and  more  steady,  the  rapid  one  less  frequent  and 
more  distinct ;  but  the  feeling  is,  nevertheless. 
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not  so  comfortable  ns  when  the  heart's  action  is 
in  its  state  of  normal  irregularity. 

(3)  Functional  disorder  occasionally  assumes 
die  form  of  either  increased  or  of  diminished 
frequency,  while  the  forco  and  rhythm  remain 
normal.  Each  of  these  conditions  may  be  con- 
genital and  proper  to  the  individual,  or  may  be 
the  result  of  abnormal  influences.  The  func- 
tionally fast  beat  is  generally  induced  by  other 
diseases,  as  fever,  diabotos,  tuberculosis,  &c,  and 
is  indicative  of  injury  to  normal  innervation. 
The  slow  and  drawling  beat  is  generally  met  with 
where  the  nerve-power  is  healthy,  but  the  heart 
itself  is  weak  or  fatty ;  or  there  is  a  perverted  in- 
nervation under  the  influence  of  digitalis,  aconite, 
or  injury  to  the  ganglionic  system — a  blow  in  the 
epigastrium  offering  a  familiar  example. 

Inorganic  murmurs  are  frequently  heard  in 
functional  disorders  of  the  heart,  and  more 
especially  in  those  cases  of  haemie  disorder 
where  the  systolic  impulse  is  increased,  with 
rhythmical  irregularity.  These  murmurs  have 
the  special  characters  usually  attached  to  such 
sounds.  They  are  systolic,  basic,  and  chiefly 
heard  in  the  praecordial  region,  with  conduc- 
tion in  the  course  of  the  great  vessels.  There 
is  no  apex-murmur ;  hut  at  the  apex,  synchro- 
nously with  the  murmur,  the  first  sound  is  clearly 
defined,  with  a  metallic  ringing  sound.  The  tone 
of  these  murmurs  is  musical,  cooing,  soft,  of 
low  pitch  ;  the  seat  is  in  the  aortic  valves,  and, 
as  a  rule,  they  are  always  accompanied  with  palpi- 
tation :  this  palpitation  may  be  persistent,  while 
the  murmurs  are  not  so.  It  is  remarkable  how 
large  may  be  the  amounts  of  blood  drained  from 
the  system,  and  the  frequency  of  the  discharges, 
provided  there  be  no  diseased  condition  of  the 
blood  itself,  without  inducing  the  presence  of  a 
murmur.  But  under  these  circumstances,  though 
there  be  no  murmur,  the  first  sound  is  usually 
flapping  in  character,  and  the  second  ringing  in 
tone.  The  murmurs  in  chlorosis  and  spanaemia, 
and,  when  they  occur,  in  ichorrhaemia  and  leukae- 
mia, have  their  seat  for  the  most  part  in  thepulmo- 
nary  valves,  and  are  not  traceable  in  the  course 
of  the  larger  arteries ;  they  are  also  generally 
associated  with  the  venous  hum  to  be  heard  in 
the  jugular  veins. 

Complications  and  Sequels. — The  several 
functional  disorders  of  the  heart  are  often  com- 
plicated with  other  diseases — many  external  to 
the  heart,  and  some  of  the  heart  itself.  The 
more  prominent  of  the  former  are  disorders  of 
the  nervous  system  and  of  the  blood.  Many 
of  these  have  been  already  referred  to.  For 
the  most  part,  those  associated  with  a  perverted 
innervation  are  examples  of  irritability,  and  ex- 
hibit rhythmical  disorder,  with  pain.  Hsemic 
diseases  induce  the  simpler  forms  of  palpitation  ; 
anaemia,  gout,  and  dyspepsia  induce  palpita- 
tion with  rhythmical  disorder ;  spanaemia  and 
chlorosis  induce  all  these  disorders,  with  mur- 
murs superadded.  The  diseases  of  the  heart 
with  which  functional  symptoms  of  disorder  are 
often  found  complicated  are  mainly  degenera- 
tions of  the  walls,  or  valvular  diseases.  In  all 
these  cases  the  amount  and  urgency  of  the 
functional  heart-disease  is  no  indication  of  the 
urgency  of  the  disease  with  which  it  may  be 
complicated. 
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Are  there  any  distinct  morbid  states  or  other 
sequelae  traceable  to  functional  disorder  of  the 
heart  ?  This  may  be  a  difficult  question  to  answer 
dogmatically.  Doubtless  frequent  and  prolonged 
attacks  of  functional  disorder  are  seen  to  occur 
without  inducing  any  such.  On  the  other  hand 
the  long  continuance  of  functional  disorder  is 
often  marked  by  a  depreciation  of  mental  and 
bodily  vigour.  More  specific  organic  changes  are 
generally  found  to  be  due  to  some  one  or  other 
of  the  diseases  with  which  the  functional  dis- 
order has  been  in  its  course  associated. 

Diagnosis. — In  order  to  make  a  correct  diag- 
nosis, the  first  consideration  is  to  ascertain  the 
entire  absence  of  organic  disease;  and,  if  it  be 
present,  whether  it  is  adequate  to  cause  the  full 
amount  of  the  symptoms  exhibited.  Supposing 
this  to  have  been  done,  if  the  agitation  of  the 
heart  is  not  only  excessive,  sudden,  and  appa- 
rently increased  in  strength,  even  to  violence, 
but  has  often  the  features  of  spasm  rather  than 
the  calmness  of  rhythmical  order;  while  the 
sounds  are  pari  passu  increased  in  sharpness 
and  intensity,  and  diffused  over  a  larger  area 
than  is  proper  to  them  ;  and  the  pulse  does  not 
partake  of  the  simulated  force  of  the  heart 
— the  presence  of  an  excited  functional  impulse 
may  be  assumed.  The  concurrence  of  some  symp- 
toms usually  associated  with  organic  disease, 
as  dyspnoea  or  even  apnoea  and  oedema,  may, 
as  has  been  shown,  be  due  to  the  presence  of 
chlorosis.  So  also  where  there  is  a  deficient 
impulse,  if  the  heart  have  its  normal  position 
and  dimensions  ;  if  the  sounds  though  weak 
be  natural  in  tone  and  quality,  in  the  absence 
of  any  abnormal  physical  disease,  it  maybe  con- 
cluded the  cause  is  functional  only.  The  same 
may  be  said  of  rhythmical  irregularities.  When 
any  of  these  symptoms  are  associated  with 
haemic  murmurs,  the  character  of  the  murmur, 
its  seat,  and  its  persistency  must  be  considered 
in  connection  with  the  absence  or  the  presence 
of  hsemic  diseases.  The  sjmptoms  of  each  of 
these  several  forms  of  functional  disorder  have 
been  so  fully  described  that  there  is  no  need  to 
repeat  them  here.  It  must,  however,  be  always 
borne  in  mind  that  the  absence  of  the  physical 
signs  of  disease  is  not  always  conclusive  of 
there  being  no  structural  lesion,  for  there  may 
be  lesions,  and  important  ones  too,  that  do  not 
yield  evidence  of  their  existence.  The  occurrence 
of  the  secondary  changes,  the  immediate  result 
of  various  congestions,  is  often  an  indication 
that  the  heart-symptoms  are  due  to  the  presence 
of  organic  disease  ;  still  it  is  not  always  so,  for 
congestions  of  the  lungs  and  liver,  and  oedema, 
may  be  the  consequence  of  spanaemia  or  of 
other  morbid  conditions  of  the  blood.  Hence, 
when  these  are  present,  the  symptoms  exhibited 
by  a  disordered  heart  may  not  be  due  to  struc- 
tural disease ;  and  the  same  may  be  said  of  the 
effects  of  muscular  exercise  and  of  position,  for 
either  or  both  of  these  may  distress  if  there  be 
present  any  anaemic  condition  or  an  intercostal 
neuralgia.  Nor,  on  the  other  hand,  does  the 
occasional  subsidence  of  urgent  symptoms,  so 
frequently  the  case  in  functional  disorder,  ab- 
solutely affirm  the  conclusion  that  there  is  no 
organic  disease ;  for  occasionally  in  the  latter 
the  normal  rhythm  and  force  of  the  heart  may 
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reassert  themselves ;  but  then  in  these  cases 
there  remain  the  other  characteristics  of  the 
organic  affection.  Frequent  examination  and 
an  accomplished  experience  will  generally  lead 
to  a  just  diagnosis. 

PfioaNosis. — The  prognosis  of  functional  dis- 
orders of  the  heart,  for  the  most  part,  is  favour- 
able. Where  there  are  baneful  constitutional 
tendencies,  or  complications  with  other  diseases, 
the  prognosis  must  not,  however,  be  always  so 
considered.  In  the  leucophlegmatic  temperament 
the  paroxysms  may  be  severe  and  abiding, 
and  generally  distressing  to  the  nervous  system. 
If  the  symptoms  be  so  urgent  as  to  distend  the 
right  heart,  the  liver  may  become,  loaded,  and 
dropsy  may  ensue.  In  this  temperament  mental 
shocks  may  induce  palpitation,  irregularity,  and 
syncope,  whence  may  ensue  not  only  permanent 
heart-affection  and  eventually  disease,  but  even 
immediate  death.  When  functional  disorder  is 
the  concomitant  of  scurvy  or  anaemia,  the  prog- 
nosis is  not  always  favourable.  Still  in  the 
young  and  middle-aged  there  is  good  chance  of 
ultimate  recovery;  for  if  these  diseases  be  sub- 
dued the  functional  disorder  subsides.  When 
occurring  in  the  aged,  or  in  those  having  a  con- 
stitutional tendency  to  hypochondriasis,  or  when 
associated  with  organic,  diseases,  or  excited  by 
inflammations  of  the  endocardium,  a  less  favour- 
able prognosis  must  be  given.  Functional 
rhythmical  irregularity,  for  the  most  part,  does 
not  indicate  danger,  but  it  may  do  so  if  asso- 
ciated with  some  obscure  structural  lesion. 
Nevertheless,  cases  of  simple  functional  dis- 
order, so  severe  as  apparently  to  indicate  an 
immediately  fatal  termination,  prove,  for  the 
most  part,  manageable,  and  result  in  a  restora- 
tion to  health.  The  freedom  of  the  heart  from 
all  agitation  and  other  indications  of  disease, 
before  and  after  an  attack,  is  due  to  its  being  a 
normal  and  uninjured  organ  ;  and  though  liable 
during  an  attack  to  the  morbid  influences  of 
spasms  and  congestive  loading,  it  still  may  be 
a  healthy  organ.  This  holds  whether  the  pa- 
roxysms be  short  or  prolonged,  occurring  rarely, 
or  frequently  recurring.  They  are  distressing 
but  not  dangerous. 

Treatment.—  Treatment  should  have  refer- 
ence primarily  to  the  paroxysm,  and  then  to  its 
exciting  causes,  the  indications  being,  first,  the 
mitigation  of  the  symptoms ;  and,  secondly,  the 
prevention  of  their  recurrence. 

Treatment  of  the  paroxysms. — Towards  the 
former,  it  should  be  ascertained,  where  possible, 
whether  the  attack  be  essentially  due  to  irri- 
tability in  the  heart  itself,  or  whether  it  have 
its  origin  in  some  co-existing  excentric  cause. 
The  constitutional  tendency  and  the  exciting 
causes  should  be  well  considered ;  for  the  treat- 
ment of  apparently  similar  attacks  under  the 
widely  opposite  causes  of  a  plethora  or  an 
anaemia  must  be  varied  accordingly.  Slight 
cases  subside  of  themselves ;  but  in  more  per- 
sistent attacks,  for  the  most  part,  relief  is  ob- 
tained by  warm  carminatives  or  stimulants,  or 
by  antispasmodics,  as  ammonia,  camphor,  ether, 
assafffitida,  musk,  valerian,  or  sumbul.  Where 
irritability  of  the  heart  itself  is  the  cause  of 
the  attack,  it  is  generally  best  met  by  seda- 
tives, as  opium,  hyoscyamus,  hydrocyanic  acid, 


and  in  some  cases  digitalis.  If  the  attack  be 
due  to  derangement  of  the  stomach,  as  from 
the  presence  of  the  gouty  acids,  an  alkali  may 
be  useful.  In  extreme  cases,  and  where  head- 
symptoms  supervene,  the  extraction  of  a  small 
quantity  of  blood  by  leeches  or  venesection  may 
be  useful.  The  mental  or  moral  treatment  is  ot 
the  greatest  moment.  A  confident  and  cheering 
prognosis  conduces  to  recovery,  and  prevents  the 
nervousness  which  exhausts  and  tends  to  pro- 
long the  disorder. 

Treatment  between  the  paroxysms. — The  pa- 
roxysm being  allayed,  it  is  then  well  to  examine 
carefully  into  the  state  of  health,  so  as  to  ascer- 
tain if  there  be  any  of  those  disordered  condi- 
tions which  may  probably  have  been  its  exciting 
cause.  Dyspepsia  is  to  be  relieved,  the  liver 
is  to  be  set  right,  the  uterine  functions  are  to 
be  restored  to  regularity,  loaded  bowels  relieved, 
plethora  subdued;  spansemia  and  chlorosis 
strengthened  into  health,  exhaustion  compen- 
sated for,  and  debility  counteracted;  and  the 
over-worked  must  seek  renovation  in  travel  and 
cheerful  recreation.  In  persons  prone  to  these 
disorders  many  precautions  should  be  observed. 
The  young  and  the  plethoric  must  avoid  ex- 
tremes of  diet  and  exercise  ;  the  food  should  be 
moderate  in  quantity  and  unstimulating  in 
quality;  and  exercise  should  be  unfatiguing, 
and  chiefly  taken  in  the  open  air.  Hot  and 
ill-ventilated  rooms,  and  the  postponement  of 
sleep  by  late  hours,  should  be  especially  avoided. 
A  careful  mental  discipline  should  be  observed  ; 
and  this  must  be  sought  in  a  healthy  exercise  of 
the  brain,  and  restraining,  by  a  well-ordered 
intellectual  culture,  the  tendency  to  vain  imagi- 
nings and  emotional  passions.  The  constitu- 
tionally nervous  and  irritable  in  mind  must 
sedulously  avoid  exciting  situations,  as  well  as 
exhaustion  by  overwork.  The  sluggish  and  hy- 
pochondriacal must  resist  the  temptations  to 
inaction,  seeking  to  overcome  these  tendencies 
by  exercise ;  by  cold  bathing,  more  especially 
by  means  of  the  shower-bath ;  and,  if  the 
bowels  be  confined,  by  the  judicious  use  of 
aperients.  As  all  the  varieties  of  functional 
disorder  of  the  heart  are  peculiarly  under  the 
influence  of  a  morbid  will,  it  becomes  of  the 
first  importance  that  the  medical  attendant 
should  generally  encourage  and  cheer ;  and  as 
soon  as  careful  investigation  has  satisfied  the 
requirements  of  a  just  prognosis,  further  inves- 
tigations by  the  stethoscope  should  be  avoided. 
Empirical  investigations  tend  to  prolong  the 
disordered  action,  and  perhaps  so  to  impress  the 
imagination  as  to  forbid  recovery. 

Thomas  Shapteb. 

HEART,  Haemorrhage  into  the  Walls 
of. — Synon.  :  Cardiac  Apoplexy. 

Definition. — Extravasation  of  blood  into  the 
substance  of  the  heart. 

^Etiology  and  Pathology. — Blood  is  extra- 
vasated  into  the  substance  of  the  heart  in  various 
pathological  conditions,  but  as  these  are  de- 
scribed under  their  respective  headings,  it  will 
not  bo  necessary  in  this  place  to  do  more  than 
refer  to  them. 

Bupture  of  the  heart  is  the  most  frequent 
origin  of  haemorrhage  into  the  walls  of  the  organ. 


ti04     HEART,  HEMORRHAGE  INTO  WALLS  OF;  AND  HYPERTROPHY  OF. 


The  blood  in  these  cases  may  be  derived  from 
the  cavity  of  the  ventricle,  and  forced  between 
the  muscular  fibreB  at  each  contraction.  More 
rarely,  a  partial  rupture  of  tho  wall  may  occur, 
unconnected  with  tho  cavities,  and  haemorrhage 
tako  place  into  the  seat  of  the  lesion  from  one 
of  the  coronary  vessels  or  their  branches,  con- 
stituting what  has  been  called  cardiac  apoplexy. 
In  both  classes  fatty  degeneration  is  generally 
the  cause  of  the  rupture. 

Tho  formation  of  falso  consecutive  aneurism 
of  the  heart  may  be  attended  with  haemorrhage 
into  tho  walls  ;  an  abscess,  blood-cyst,  hydatid- 
cyst,  or  gumma  having  burst  or  made  its  way 
into  one  of  the  cavities. 

The  coronary  arteries  may  be  the  source  of 
tho  haemorrhage  ;  for  instance,  in  rupture  of  co- 
ronary aneurism ;  in  cases  of  cancerous  ulcera- 
tion of  their  walls ;  and  in  embolism  or  throm- 
bosis of  their  lumen,  leading  to  infarction. 

Ecchymosis  of  the  heart  is  a  form  of  haemor- 
rhage belonging  to  a  different  category.  It  is 
generally  met  with  in  association  with  paren- 
chymatous degeneration  of  the  heart,  for  ex- 
ample in  the  acute  specific  fevers ;  with  that 
form  of  fatty  degeneration  which  is  produced  by 
certain  poisons,  such  as  phosphorus  and  arsenic; 
and  with  other  pathological  states  in  which 
ecchymoses  occur  in  the  viscera  generally,  as  in 
purpura  and  scurvy,  and  especially  in  cardiac 
and  pulmonary  disease. 

In  cases  of  non-fatal  haemorrhage  into  the 
walls  of  the  heart,  the  blood  undergoes  the 
changes  usual  in  extravasations,  and  gives  rise 
to  the  collections  of  pigment-particles  which 
are  sometimes  found  between  and  upon  the 
muscular  fibres  ;  to  blood-cysts  ;  or  to  collections 
of  puriform  matter. 

Haemorrhage  into  the  myocardium  possesses 
no  special  clinical  relations. 

J.  Mitchell  Bruce. 

HEAJRT,  Hydatid -Disease  of.  —  A  con- 
siderable number  of  cases  have  been  recorded,  in 
which  hydatids,  in  the  wider  sense  of  the  term, 
have  been  found  in  the  human  heart.  According 
to  Dr.  Cobbold,  3*5  per  cent,  of  all  cases  of  hyda- 
tids in  man  occur  in  this  situation. 

Anatomical  Characters. — Hydatid-cysts  of 
the  heart  are  either  simple  or  multiple,  the  latter 
being  the  more  common  of  the  two  forms.  They 
are  situated  in  the  myocardium  of  either  side  of 
the  heart ;  but  tend  naturally  by  enlargement  to 
project  either  into  the  pericardial  sac  or  into 
one  of  the  cardiac  cavities,  in  the  form  of  a  pro- 
minent cystic  tumour.  In  this  condition  they 
have  generally  been  found  post  mortem ;  but  it 
is  probable  that  in  other  eases  the  parasite  may 
undergo  degenerative  changes  in  the  heart,  as  in 
other  organs,  without  its  existence  being  sus- 
pected during  life  or  discovered  after  death.  In 
other  instances,  the  hydatids  rupture  or  are  dis- 
lodged from  their  seat  in  the  cardiac  wall — 
either  inwards  or  outwards,  or  in  both  directions 
at  once.  In  the  first  event,  the  parasite  or 
its  contents  or  fragments  become  impacted  in 
the  cardiac  cavities  or  orifices,  or  give  rise  to 
embolism  of  tho  great  vessels  or  of  a  distant 
branch.  Rupture  of  a  cyst  into  the  pericardial 
sac  causes  pericarditis;  and  rupture  both  inter- 


nally and  externally  ha»  given  rise  to  haemoperi- 
cardium. 

Hydatids  of  the  heart  are  frequently  associated 
with  the  same  disease  in  other  viscera.  The 
appearance  and  structure  of  tho  entozoon  do  not 
require  to  be  described  here.    See  Hydatids. 

Symptoms.—  In  several  cases  of  this  disease, 
the  subjects  have  died  suddenly  during  exertion, 
or,  as  in  a  case  recorded  by  Dr.  Wilks,  after  a 
hearty  meal.  These  persons  were  not  knjvro  to 
have  suffered  previously  from  symptoms  referable 
to  tho  heart.  In  other  instances,  the  ordinary 
phenomena  of  chronic  cardiac  disease  were  pre- 
sent,including  endocardial  murmurs;  but  it  is  not 
certain  that  these  were  always  due  to  the  pre- 
sence of  the  hydatids  in  the  heart.  A  sudden 
fatal  termination  will  be  the  result  of  internal 
rupture  and  embolism,  or  of  haemopericardium, 
as  described  above. 

Diagnosis. — Hydatid-disease  of  the  heart  does 
not  appear  to  have  ever  been  suspected  during 
life.  Cardiac  symptoms  and  signs,  or  sudden 
death,  occurring  in  an  individual  known  to  be 
suffering  from  hydatids  of  other  viscera,  would 
suggest  that  the  heart  was  also  affected. 

Treatment. — The  disease  cannot  be  said  to 
have  any  special  interest  therapeutically. 

J.  Mitchell  Bruce. 

HEART,  Hypertrophy  of— Synon.  :  Fr. 
Hypertrophic  du  Coeur ;  Ger.  Hypertrophic  des 
Herzens. 

Definition. — Hypertrophy  of  the  heart,  in  a 
wide  acceptation  of  the  term,  may  be  said  to  ex- 
press an  increase  in  the  size  and  weight  of  the 
organ,  due  to  an  excessive  development  of  6ome 
one  of  the  constituent  elements  of  its  walls.  In 
the  sense  in  which  it  is  generally  used,  however, 
hypertrophy  of  the  heart  signifies  an  excessive 
development  of  the  muscular  substance  only. 

Such  hypertrophy  may  be  regarded  as  a  conser- 
vative process;  and  is  not  intended  to  include 
those  changes  in  the  size  of  the  heart  in  which 
the  connective  and  fatty  tissues  are  in  excess. 

Varieties. — The  varieties  of  hypertrophy  of 
the  heart  were  first  carefully  described  by  M. 
Bertin  in  1811,  who  demonstrated  that  the  change 
in  hypertrophy  is  the  result  of  an  increase  of 
nutrition.  He  described  three  forms,  which  most 
succeeding  writers  have  referred  to,  namely : — 
(1)  Simple  Hypertrophy,  in  which  the  parietes  of 
the  compartments  are  thickened,  the  cavities 
retaining  their  natural  dimensions ;  (2)  Hyper- 
trophy with  Dilatation  (Excentric  Hypertrophy), 
in  which  the  cavities  are  increased  in  capacity, 
while  the  parietes  are  either  of  natural  or  of 
augmented  thickness ;  (3)  the  so-called  Con- 
centric Hypertrophy,  or  Hypertrophy  with  Dimi- 
nished Cavities,  in  which  new  material  was  sup 
posed  to  be  added,  chiefly  in  the  interior  of 
the  ventricular  walls.  Oruveilhier  and  Budd 
pointed  out  that  the  condition  called  concentric 
hypertrophy  is  the  result,  not  of  hypertrophy, 
but  of  a  powerful  contraction  of  the  organ  sud- 
denly arrested,  as  it  were,  by  death.  Budd 
found  that  the  hearts  of  persons  who  had  died  a 
violent  death  presented  this  so-called  concentric 
hypertrophy  ;  but  that  such  hearts  became  re- 
laxed, and  showed  the  normal  size  of  cavities 
and  thickness  of  walls,  after  maceration.  Roki- 
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tansky  and  Bamberger  acknowledge  the  rarity 
of  concentric  hypertrophy,  but  think  it  does 
sometimes  occur.  It  is  said  to  have  been  found 
in  the  right  ventricle  in  some  cases  of  congenital 
malformations.  Hypertrophy  may  affect  only 
one  compartment  of  the  heart,  or  more  than  one, 
but  the  organ  is  seldom  enlarged  throughout. 
The  ventricles  are  much  more  frequently  hyper- 
trophied  than  the  auricles,  and  the  left  ventricle 
more  frequently  than  the  right ;  but  the  right 
auricle  more  frequently  than  the  left  auricle — 
which  last  shows  the  change  very  seldom. 

^Etiology  and  Pathology. — The  heart  being 
a  muscular  organ,  whatever  calls  forth  increased 
frequency  and  force  of  its  action  induces  hyper- 
trophy of  its  muscular  tissue.  The  great  causes 
of  this  hypertrophy  are  certain  obstructive  con- 
ditions in  the  circulatory  apparatus,  which  will 
be  noticed  in  detail.  But  many  circumstances 
might  be  enumerated  as  predisposing  causes. 
Thus,  males,  from  the  nature  of  their  occupa- 
tions, are  twice  as  prone  to  cardiac  hypertrophy  as 
females.  In  advanced  age  degenerative  vascular 
changes  are  apt  to  induce  this  result. 

Dr.  Quain  (Lnmlcicm  Lectures,  1872)  has 
classified  the  exciting  causes  of  hypertrophy 
under  three  heads : — nervous,  mechanical,  and 
nutritive.  1.  Amongst  nervous  causes  are  those 
emotional  conditions  that  produce  frequent  pal- 
pitation, and  prolonged  mental  excitement  or 
strain.  The  immoderate  use  of  strong  coffee, 
tea,  or  spirituous  liquors  might  come  under  this 
head.  2.  Amongst  mechanical  and  physical  causes 
are  all  those  obstructive  conditions  to  be  after- 
wards specially  examined.  Violent  athletic  or 
other  exercises,  which  notably  accelerate  the  con- 
tractions of  the  heart,  or  produce  excessive  blood- 
pressure,  may  be  mentioned  here.  It  has  been 
pointed  out  that  great  muscular  exertion  with  the 
arms  is  specially  prone  to  cause  hypertrophy,  as 
in  the  case  of  hammermen,  &c.  Prolonged  working 
in  a  bent  or  constrained  position  is  also  mentioned 
as  a  cause.  In  fact,  any  prolonged  impediment 
to  the  free  action  of  the  heart,  or  to  the  onward 
current  of  the  circulation,  tends  to  cause  hyper- 
trophy of  the  heart.  Thus,  in  addition  to  val- 
vular lesions,  pericardia]  adhesion  is  an  important 
cause.  Diseases  of  the  vessels,  by  diminishing 
their  elasticity  and  increasing  the  friction,  dis- 
placements of  the  heart,  and  deformities  of  the 
chest  or  spinal  column,  by  twisting  or  constricting 
the  aorta,  are  all  causes  of  some  obstruction  to 
the  blood-current.  The  heart  becomes  enlarged 
in  pregnancy—  but  resumes  its  ordinary  size  by 
involution — as  the  womb  itself  does.  A  very 
j  important  cause  of  cardiac  hypertrophy  is 
chronic  Bright's  disease.  Aneurisms  also  some 
times  induce  hypertrophy,  for  the  physical  rea 
son  that  the  resistance  encountered  by  a  liquid 
flowing  through  a  tube  is  increased  by  the  pre- 
sence of  any  abrupt  dilatation  and  contraction 
of  the  calibre  of  the  tube.  Conditions  of  the 
lungs  associated  with  persistent  obstruction  to 
the  passage  of  blood  through  them  (emphy- 
sema, asthma,  phthisis,  compression  from  hydro- 
thorax,  &c.)  may  induce  hypertrophy  of  the 
right  side  of  the  heart.  Hypertrophy  also  fol- 
lows upon  dilatation,  because  additional  force  is 
required  to  propel  the  larger  volume  of  blood, 
apart  from  any  valvular  lesion.    So  mere  ple- 
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thora  may  tend  to  cause  hypertrophy,  which  also 
ensues  upon  the  distension  of  the  cardiac  walls 
which  results  from  myocarditis.  3.  With  regard 
to  the  nutritive  causes  of  hypertrophy  of  the 
heart,  the  state  of  the  local  nutrition  and  the 
nutritive  quality  of  the  blood  have  both  to  be 
taken  into  account.  Rich  nitrogenous  food,  and 
the  use  of  ferruginous  medicines,  will  favoiir 
hypertrophic  changes.  With  the  increase  of  the 
muscular  structure  there  is  proportional  enlarge- 
ment of  the  coronary  arteries,  so  that  the  hyper- 
trophied  organ  has  an  increased  blood-supply. 

The  most  important  conditions  of  obstruction 
connected  with  cardiac  hypertrophy  are  the  fol- 
lowing : — (a)  Stenosis  of  the  aortic  valves  is  a 
common  cause  of  hypertrophy  of  the  left  ven- 
tricle.   The  opening  is  not  only  narrowed,  but 
is  also  rendered  more  rigid,  and  thus  increased 
force  is  necessary  to  propel  the  blood.  Along  with 
the  valvular  lesion  there  may  also  be,  especially 
in  advanced  life,  a  loss  of  elasticity  and  a  rough- 
ening of  the  inner  coat  of  the  aorta  from  degene- 
rative changes— conditions  which  increase  the 
mechanical  strain  upon  the  left  ventricle,  (b) 
Aortic  regurgitation  often  induces  so  great  en- 
largement of  the  left  ventricle,  from  hypertrophy 
and  dilatation,  that  the  heart  in  such  cases  merits 
the  name  cor  bovinum.    The  back-flow  of  blood 
increases  the  intra-ventricular  pressure,  tends 
to  dilate  the  cavity,  and  calls  forth  augmented 
efforts  of  ventricular  contraction,  (c)  Aortic  aneu- 
rism is  usually  instanced  as  a  cause  of  cardiac 
hypertrophy,  and  we  gave  above  the  physical 
explanation  of  this  result.    But,  as  a  matter  of 
fact,  many  cases  of  aortic  aneurism  have  been 
recorded  not  accompanied  by  cardiac  hyper- 
trophy, though  some  degree  of  this  change  is 
usually  expected.    Of  course,  other  tumours,  by 
pressing  upon  any  of  the  great  arterial  trunks, 
may  induce  cardiac  hypertrophy,    (d)  Chronic 
Bright's  disease  (contracted  kidney)  is  a  very 
important  cause  of  left-heart  hypertrophy,  the 
hypertrophy  being  often  of  the  purest  type,  with- 
out dilatation.    This  change  is  the  result  of  the 
great  increase  of  blood-tension  produced  by  the 
resistance  offered  to  the  blood  in  the  small  arteries 
through  the  whole  body,  as  well  as  in  the  kidneys, 
(e)  As  the  result  of  mitral  stenosis,  the  left  auricle 
becomes  somewhat  thickenod  and  dilated ;  and  the 
further  backward  blockage  of  the  blood  produces 
pulmonary  engorgement,  and  hypertrophy  with 
dilatation  of  the  right^heart.  (/)  Similar  results 
follow  the  more  common  lesion — mitral  incompe- 
tency.   Blood  regurgitates  at  each  ventricular 
systole  into  the  left  auricle,  which  has  thus  to 
sustain  the  ventricular  impulse  in  addition  to  the 
pressure  from  excessive  fulness.  Hypertrophy 
and  dilatation  of  the  left  auricle,  engorgement  of 
the  lungs,  and  hypertrophy  with  dilatation  of  the 
right>-heart,  are  the  natural  consequences.  In- 
deed, hypertrophy  of  the  right  ventricle  is  almost 
always  associated  with  dilatation,  and  the  double 
change  is,  in  almost  every  case,  consequent  upon 
pulmonary  obstruction,  which  may  be  caused  by 
primary  changes  in  the  lungs  themselves  (see  g), 
but  is  far  more  frequently  secondary  to  left- 
heart  disease  (mitral  lesions).     (g)  In  emphy- 
sema, fibrosis,  and  consolidated  or  compressed 
conditions  of  the  lungs,  the  impediment  to  the 
pulmonary  circulation  induces  hypertrophy  witb 
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dilatation  of  the  right  ventricle.  Diseases  of  the 
pulmonary  orifice  are  very  rare  ;  so,  too,  is  tri- 
cuspid stenosis.  (It)  But  tricuspid  regurgitation 
is  common  as  a  result  of  dilatation  of  the  right 
ventricle;  and  this,  in  its  turn,  causes  dilatation, 
usually  with  considerable  hypertrophy,  of  the 
right  auricle.  Genoral  systemic  venous  obstruc- 
tion follows  upon  right-heart  blockage ;  and 
Hope  says  that  venous  retardation  may  work 
backwards  through  the  capillaries  to  the  minuto 
arteries,  the  consequent  increased  resistance  in 
which  may  induce  loft-heart  hypertrophy. 

Anatomical  Characters. — The  fundamental 
anatomical  chango  in  cardiac  hypertrophy  is  an  in- 
crease of  the  proper  muscular  tissue  of  the  heart. 
There  is  no  growth  of  new  tissue  different  from 
the  normal  heart-muscle;  there  is  simply  an 
increase  in  the  number  of  muscular  fibres  in  all 
respects  similar  to  those  normally  occurring  in 
the  organ.  Along  with  the  hypertrophy  of  the 
muscular  tissue,  there  may  be  also  more  or  less 
increaso  of  the  connective  tissue  between  the 
muscular  bundles ;  and  this  fibrous  hyperplasia 
may  be  excessive,  as  Dr.  Q,uain  has  pointed  out, 
constituting  a  so-called  'false  hypertrophy,'  in 
which  the  colour  of  the  cardiac  walls  varies  from 
the  natural  to  a  light  grey  hue.  There  may  be 
hypertrophy  of  only  one  part  of  the  cardiac  walls, 
abnormal  thinning  being  found  in  other  parts. 
The  organ  may  be  greatly  enlarged  from  general 
dilatation,  without  any  notable  thickening  of  the 
walls  ;  but  the  capacity  of  the  chambers  should 
always  be  carefully  noted  in  estimating  the  de- 
gree of  hypertrophy,  as  there  may  be  a  greatly 
augmented,  extent  of  wall,  although  its  actual 
thickness  seems  normal.  Simple  hypertrophy  is 
nearly  always  the  first  condition,  preceding  hy- 
pertrophy with  dilatation.  The  greatest  cardiac 
enlargements  result  from  left-sided  hypertrophy. 
Some  examples  of  cor  bovinum  have  attained  the 
enormous  weight  of  40  oz.  The  wall  of  the  left 
ventricle  may  become  thickened  to  one  or  even 
one-and-a-half  inches,  instead  of  the  normal  six 
or  seven  lines  ;  and  the  thickest  part  is  usually 
about  the  middle  of  the  ventricles.  The  inter- 
ventricular septum  is  not  so  liable  to  hypertrophy 
as  the  rest  of  the  ventricular  parietes.  The 
right  ventricular  wall  may  be  thickened  to  the  ex- 
tent of  one  inch,  instead  of  the  normal  two-and- 
a-half  lines,  and  its  greatest  thickness  is  at  its 
base.  The  columnae  carneaeof  the  right  ventricle  are 
even  more  liable  to  hypertrophy  than  the  wall.  In 
dilatation  with  hypertrophy  the  columnse  carneae 
become  stretched  and  attenuated.  The  substance 
of  an  hypertrophied  left  ventricle  can  generally 
be  torn  with  ease,  whilst  that  of  an  hypertrophied 
right  ventricle  is  usually  tough  and  leathery. 
The  auricular  walls  are  rarely  thickened  to  more 
than  twice  the  natural  thickness,  and  are  almost 
always  dilated  considerably  if  hypertrophied 
at  all.  In  marked  hypertrophy,  the  heart  pre- 
sents a  change  of  configuration,  becoming  more 
globular,  and  having  the  apex  tilted  up.  If 
the  enlargement  is  mainly  on  the  right  side,  the 
sphericity  of  the  organ  is  a  marked  characteristic, 
and  its  long  diameter  has  a  tranverse  direction 
in  the  chest.  Of  course,  other  pathological  con- 
ditions, as  valvular  lesions,  or  the  results  of  endo- 
carditis or  of  pericarditis,  may  also  bo  present. 
In  true  hypertrophy  the  coronarv  arteries  become 
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enlarged.  There  may  sometimes  be  found  accu- 
mulations of  fusiform  involuntary  fibres,  which 
have  not  developed  into  the  higher  state  of  striped 
fibres. 

Symptoms  and  Signs. — Precise  physical  signs 
are  nil-important  in  establishing  a  diagnosis  in 
cardiac  enlargements,  and  it  is  always  expedient 
at  once  to  ascertain  which  chamber  or  chambers 
is  or  are  affected.  It  must  not  be  forgotten  that 
simple  hypertrophy  may  exist  without  producing 
symptoms  attracting  the  attention  of  the  patient, 
and  that  there  is  a  natural  tendency  to  some 
degree  of  cardiac  hypertrophy  with  the  advance 
of  age.  Dyspnoea. — In  moderate  hypertrophy 
without  complication,  there  is  usually  easy  and 
natural  breathing  when  the  patient's  body  and 
mind  are  at  rest.  But  mental  excitement  or 
bodily  effort  at  once  induces  more  or  less  of 
temporary  dyspnoea.  In  some  cases  the  due 
expansion  of  the  lungs  may  be  mechanically 
impeded  by  the  increased  volume  of  the  heart. 
In  excentric  hypertrophy  with  dilatation,  more 
especially  when  the  right  cavities  are  thus  af- 
fected, pulmonary  congestion  and  oedema  are 
very  usually  present,  and  then  marked  dyspnoea 
is  a  prominent  and  distressing  symptom.  Cough. 
— In  simple  hypertrophy  there  may  be  an 
occasional  dry  irritating  cough,  and  in  young 
phlethoric  women  a  wheezing  cough  may  be 
complained  of.  In  right-side  enlargements  when 
pulmonary  obstruction  and  dropsical  effusions 
supervene,  cough  is,  in  most  cases,  a  very  fre- 
quent and  painful  addition  to  the  other  sources 
of  discomfort  to  the  patient.  Haemoptysis  and 
other  haemorrhages  —  Haemoptysis  from  capillary 
engorgement  is  eommon,  being  generally  active 
and  sudden.  Niemeyer  points  out  that,  in  left- 
heart  hypertrophy,  there  is  often  active  disten- 
sion, and  sometimes  rupture,  of  the  branches  of 
the  bronchial  arteries.  In  left  hypertrophy, 
too,  the  cerebral  arteries  are  specially  liable  to 
give  way.  In  right-side  enlargement  with  pul- 
monary obstruction,  the  blockage  may  influence 
the  vessels  of  the  liver  and  the  portal  system 
generally,  so  as  to  produce  haematemesis  or 
mek*na.  Epistaxis  may  also  be  due  to  cardiac 
enlargement.  Palpitation  is  a  common  symptom 
in  all  organic  diseases  of  the  heart,  and  is  often 
very  marked  in  cardiac  enlargements.  The  least 
excitement,  bodily  or  mental,  may  induce  a 
greater  or  less  degree  of  this  symptom.  Especi- 
ally in  excentric  hypertrophy  with  dilatation, 
most  distressing  paroxysms  of  palpitation  are 
apt  to  occur  from  time  to  time.  Besides  bodily 
and  mental  excitement,  other  conditions,  such  as 
indigestion,  flatulence,  or  an  overloaded  iPomach, 
readily  call  forth  this  symptom.  'When  there  is 
much  dilatation,  the  palpitation  may  be  irregular 
and  intermittent,  and  is  then  more  particularly 
a  very  alarming  symptom.  Pulse. — In  simple 
hypertrophy  the  pulse  is  stronger,  fuller,  tenser, 
less  compressible  than  natural,  and  dwells  longer 
under  the  finger,  the  hypertrophied  walls  re 
quiring  more  time  for  contraction,  and  contract- 
ing with  greater  force  than  normal.  When 
dilatation  relatively  exceeds  the  hypertrophy 
there  is  diminished  strength,  but  more  fulness, 
and  sometimes  marked  slowness  of  the  pulse.  In 
aortic  obstruction  with  left  hypertrophy  the  pulse 
is  strong  incompressible,  small,  and  sustained. 
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In  aorlio  regurgitation  it  feels  as  if  liquid  balls 
passed  under  the  finger.  In  mitral  obstruction 
it  is  frequently  small  and  irregular.  In  mitral 
regurgitation  it  is  irregular  in  size  (not  necessarily 
in  rhythm).  In  enlargement  of  the  right  vontricle 
the  pulse,  as  a  rule,  is  small,  'weak,  and  perhaps 
intermittent  or  irregular.  When  atheroma  of 
the  vessels  is  associated  with  cardiac  hypertrophy, 
the  pulse  is  bounding.  In  the  mere  hypertrophy 
of  old  age  it  is  full  and  slow,  but  not  very  incom- 
pressible. Certain  cerebral  symptoms  ought  to 
be  mentioned  in  connection  with  the  other  more 
direct  signs  of  cardiac  hypertrophy.  A  feeling 
of  fulness,  or  perhaps  of  throbbing,  may  be  felt 
in  the  head  after  great  muscular  exertion  or 
mental  excitement.  In  pronounced  cases  there 
may  be  headache,  ringing  in  the  ears,  vertigo, 
niuseae  volitantes,  and  disturbing  dreams.  The 
bright  and  shining,  or  perhaps  the  blood-shot, 
condition  of  the  eyes,  is  an  indication  of  the 
byperaemia  of  the  cerebral  vessels. 

Hypertrophy  of  the  Left  Ventricle. — Simple 
hypertrophy  of  this  portion  of  the  heart  does 
not  usually  produce  much  disturbance  of  re- 
spiration, but  palpitation  is  a  prominent  symp- 
tom, and  cerebral  complications  are,  as  we 
have  seen,  by  far  most  frequent  in  this  form  of 
cardiac  change.  On  inspection,  the  preecordium 
sometimes  shows  a  bulging,  more  especially  in 
young  subjects,  whose  sternal  cartilages  are 
less  resistant.  Walshe  says  there  may  be  some 
convexity  of  the  cardiac  region  from  the  third  to 
the  seventh  cartilages,  and  that  the  interspaces 
are  rendered  wider,  but  do  not  bulge.  In  simple 
hypertrophy  the  area  of  impulse  may  be  seen  to 
be  enlarged,  and  to  be  located  more  to  the  left 
and  lower  down  than  normal.  On  palpation 
the  apex-impulse  may  be  felt  to  be  greatly 
augmented  in  force,  and  to  extend  perhaps  over 
the  fourth,  fifth,  and  sixth  interspaces.  When 
there  is  very  great  hypertrophy  of  the  left  ven- 
tricle, without  pericardial  adhesion  or  much 
dilatation,  the  apex-beat  may  be  felt,  powerful 
and  well-defined,  even  in  the  seventh  or  eighth 
intercostal  space.  Dr.  Walshe  describes  the 
sensation  as  a  slow  heaving,  or  a  pushing  forward 
as  if  against  an  obstacle.  The  duration  of  the 
heaving  impulse  is  in  proportion  to  the  degree 
of  hypertrophy.  The  impiilse  is  often  strong 
enough  to  visibly  move  the  bed-clothes,  and  even 
to  raise  the  head  of  the  auscultator  by  the  im- 
pact against  the  stethoscope.  Of  course  a  larger 
portion  than  usual  of  the  heart's  surface  impinges 
against  the  chest-wall.  With  coexistent  valvu- 
lar lesions,  a  vibratory  jarring  sensation  may 
be  felt  on  palpation ;  and  with  pericardial  ad- 
hesions the  impulse  may  be  a  sort  of  jogging 
motion. 

In  hypertrophy  with  dilatation  the  impulse  is 
less  powerful,  but  is  seen  and  felt  over  a  wider 
area  than  in  simple  hypertrophy.  The  contrac- 
tions are  felt  more  like  sharp  blows  or  shocks, 
and  the  vibrations  are  conveyed  to  greater  dis- 
tances, in  some  cases  extending  to  the  top  of  the 
chest-wall.  With  great  dilatation  the  pulse 
may  be  very  slow,  weak,  and  compressible.  On 
■percussion,  the  areas  of  both  the  superficial  and 
the  deep  cardiac  dulness  are  found  to  be  increased, 
especially  towards  the  left.  In  excessive  hyper- 
trophy with  dilatation,  the  dulness  may  extend 


from  the  upper  border  of  the  third  rib  down  to 
the  eighth  rib,  and  from  an  inch  to  the  right  of 
the  sternum  to  the  anterior  axillary  lino.  Dulness 
may  also  be  detected  in  the  left  back.  Emphy- 
sema and  possible  consolidation  of  the  lungs 
must  be  borne  in  mind  in  marking  out  the  area 
of  cardiac  dulness.  On  auscultation,  the  systolic 
sound  is  less  clear  and  defined  than  normal  in 
simple  hypertrophy ;  it  is  prolonged  in  proportion 
to  the  degree  of  hypertrophy,  and  is  muffled  in 
character,  as  the  muscular  sound  is  excessively 
pronounced,  and  obscures  that  of  the  a\iriculo- 
ventricular  valves.  When  there  is  much  hyper- 
trophy, the  first  sound  may  be  of  a  metallic  cha- 
racter. The  post-systolic  silence  is  shortened, 
and  the  second  sound  is  loud.  When  there  is 
dilatation  with  hypertrophy  the  first  sound  is 
more  audible  and  distinct,  and  the  second  sound 
is  louder. 

Hypertrophy  of  the  Right  Ventricle. — In  en- 
largements of  this  ventricle,  inspection  may  re- 
veal a  rounded  smoothness  of  the  epigastrium, 
with  perhaps  some  bulging  of  the  ensiform  and 
lower  left  costal  cartilages.  The  apex-beat  may 
be  seen  to  be  very  diffused,  extending  towards 
the  tip  of  the  ensiform  cartilage.  Facial  livi- 
dity  is  frequently  seen;  and  jugular  pulsation 
may  be  observed  when  there  is  tricuspid  re- 
gurgitation. Palpation  over  the  lower  part  of 
the  sternum  detects  an  impulse,  which  feels  as 
if  immediately  under  the  hand,  and  wants  the 
heaving  character  of  the  impulse  of  a  hyper- 
trophied  left  ventricle.  Epigastric  pulsation  is 
often  very  pronounced.  The  liver-pulsation  in 
such  cases  may  result  either  from  venous  regur- 
gitation, or  from  right  systolic  action  exerted 
through  the  diaphragm.  On  percussion,  the 
inferior  line  of  dulness  is  found  to  extend  lower 
down  and  farther  towards  the  right  than  normal, 
sometimes  reaching  an  inch  or  more  beyond  the 
right  sternal  edge.  The  dulness  may  be  con- 
tinuous with  that  of  the  liver.  On  auscultation, 
the  first  sound  is  more  distinct  than  natural,  and 
seems  quite  superficial.  The  second  sound  is 
also  louder,  and  its  reduplication  is  not  uncom- 
mon. 

Hypertrophy  of  the  Auricles.  —  It  is  always 
difficult  to  speak  very  definitely  of  the  condition 
of  the  auricles  during  life.  They  are  never  hy- 
pertrophied  without  being  also  dilated,  and  such 
states  are  uniformly  connected  with  lesions  of  the 
auriculo-ventricular  valves.  Dulness  due  to  an 
enlarged  left  auricle  may  extend  up  to  the  second 
left  intercostal  space  ;  that  due  to  an  enlarged 
right  auricle  may  be  found  in  the  third  and 
fourth  interspaces  at  the  right  sternal  edge. 
Jugular  pulsation  maybe  found  along  with  right 
auricular  enlargement,  which  itself  can  hardly 
ever  occur  without  an  abnormal  condition  of  tho 
right  ventricle. 

Complications  and  Sequels. — Simple  hyper- 
trophy of  the  heart  may  go  on  quietly  for  a 
long  time,  just  balancing  the  obstructive  in- 
fluence, and  giving  rise  to  no  other  form  of 
disease.  But  when  there  is  dilatation  as  well  as 
hypertrophy,  then  palpitation,  dyspnoea,  venous 
congestion,  and  serous  effusions  are  the  ordinary 
results.  Diseased  conditions  of  the  arteries  may 
occur  simultaneously,  or  may  be  induced  by  the 
long-continued  additional  strain  put  upon  them 
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by  a  hypertrophied  heart.  Cerebral  hiemorrhage 
often  occurs  in  connection  with  an  hyportrophied 
left  ventricle,  as  in  Bright's  disease ;  althougli 
there  are  vory  frequently  other  factors,  besides 
the  mere  excessive  propulsive  power  of  the  heart, 
in  the  .  production  of  apoplexy.  Pulmonary 
and  general  congestion  and  oedema  are  the  usual 
attendants  of  mitral  lesions  with  right>side  en- 
largements. Pulmonary  haemorrhagic  infarction 
(the  so-called  '  pulmonary  apoplexy  ')  generally 
results  from  embolism  of  the  branches  of  the  pul- 
monary artery,  and  takes  place  in  connection  wil  h 
right-sido  eidargement.  Sanguineous  exudation 
in  the  tract  of  the  bronchial  mucous  membrane 
may  occur  in  left-heart  hypertrophy.  Persons 
suffering  from  cardiac  hypertrophy  are  apt  to 
be  gravely  affected  by  acute  febrile  diseases, 
because  the  resultant  acceleration  of  the  heart's 
action  increases  the  embarrassment  of  the  organ. 
Of  course,  hyportrophied  cardiac  walls  are  sub- 
ject to  the  fatty  degenerative  changes  described 
elsewhere.  As  has  been  alluded  to  already,  the 
chief  result  of  right-side  dilatation  is  obstruc- 
tion to  the  venous  return.  The  hepatic  circula- 
tion and  the  portal  system  generally  are,  in 
particular,  rapidly  overfilled,  the  whole  venous 
system  being  ultimately  affected.  The  kidneys 
likewise  suffer.  The  natural  results,  in  addition 
to  characteristic  changes  in  the  chronically  con- 
gested organs,  are  serous  effusions  into  the  cavi- 
ties and  subcutaneous  areolar  tissue. 

Diagnosis. — An  extended  area  of  dulness ;  dis- 
placement of  the  apex-beat;  and  a  slow,  heaving 
systolic  action,  with  augmented  force  of  impulse, 
are  the  chief  diagnostic  physical  signs  of  cardiac 
hypertrophy.  In  young  and  thin  people  the  last 
of  these  signs  may  seem  to  be  present,  but  the 
accompanying  conditions  readily  exclude  hyper- 
trophy, especially  the  non-extension  of  the  car- 
diac dulness.  An  emphysematous  left  lung  may 
mask  hypertrophy  when  present ;  and  lung-con- 
solidation might,  though  only  for  a  moment, 
suggest  it  when  absent.  In  pericardial  effusion 
the  triangular  shape  of  the  area  of  dulness,  with 
the  apex  of  the  triangle  upwards,  is  a  distinctive 
feature  ;  there  would,  moveover,  be  the  history 
of  an  acute  disease,  with  lancinating  pain,  dys- 
pnoea or  suffocative  sensations,  and  other  symp- 
toms not  found  in  mere  enlargement  of  the  heart. 
Pleuritic  effusion  or  aneurism  would  be  still  more 
readily  discriminated.  The  differential  diagnosis 
between  left-heart  and  right-heart  enlargements 
has  been  sufficiently  discussed  in  speaking  of 
the  symptoms  and  signs.  Dilatation  as  dis- 
tinguished from  hypertrophy,  is  characterised 
by  the  feebleness  and  diffuseness  of  the  apex- 
beat,  which  may  even  be  quite  imperceptible ;  by 
the  great  irregularity  and  intermittency  of  the 
heart's  action;  and  by  the  general  signs  and 
symptoms  of  a  feeble  circulation. 

Prognosis.—  Simple,  uncomplicated  hyper- 
trophy, as  in  the  young,  and  in  athletes,  is  not 
incompatible  with  long  life,  if  the  cause  be  re- 
moved in  time.  According  to  the  extent  and 
degree  of  complication,  whether  in  the  form  of 
valvular  lesions  or  co-existent  pulmonary  dis- 
ease, the  prognosis  will  be  unfavourable.  When 
the  cardiac  change  is  itself  producing  secondary 
lesions,  as  degenerations  of  the  arterial  coats, 
when  dilatation  is  advancing,  and  when  there  is 
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Bright's  disease,  the  prognosis  becomes  V(ry 
unfavourable. 

Treatment. — Hypertrophy  being  in  itself  a, 
conservative  change,  protective  from  worse  re- 
sults, the  primary  object  is  to  remove,  if  possible, 
the  cause  of  the  hypertrophy.  To  aim  merely 
at  reducing  the  hypertrophy,  irrespectively  of 
its  cause,  as  by  lowering  the  nutrition,  would 
gravely  favour  the  worse  evil  of  dilatation. 
General  therapeutic  principles,  and  the  morbid 
conditions  accompanying  the  hypertrophy,  must 
therefore  be  carefully  attended  to.  All  mental 
and  bodily  exertion  which  excites  the  circulation 
must  be  scrupulously  avoided.  All  alcoholic 
stimulants  should  be  interdicted,  and  no  more 
wine  allowed  than  such  as  may  sr-em  to  benefit 
digestion.  The  diet  should  be  carefully  selected, 
nitrogenous  food  being  generally  necessary. 
The  digestive  organs  must  be  sedulously  looked 
after,  not  only  because  good  nutrition  is  very 
important,  but  also  because  flatulence  and 
dyspepsia  directly  embarrass  the  heart's  action. 
Mild  saline  and  aloetic  aperients  should  be  given. 
Diuretics  will  be  necessary  if  there  is  a  tendency 
to  dropsy,  and  in  all  cases  great  attention  must 
be  paid  to  the  removal  of  congestion  when  it 
affects  important  organs,  and  the  restoration  of 
their  functions  when  affected,  more  especially  of 
the  liver  and  the  kidneys.  When  there  is  great 
excess  of  cardiac  action,  direct  cardiac  sedatives, 
as  digitalis,  hydrocyanic  acid,  conium,  and  bel- 
ladonna, are  called  for.  When  there  is  dilatation 
and  feebleness  of  texture  with  the  hypertrophy, 
iron  and  digitalis  are  the  chief  remedial  drugs. 

J.  R.  Wardeli.. 

HEAET,  Inflammation  of.—  Inflammation 
of  the  heart  may  affect  either  the  lining  mem- 
brane, or  the  substance  or  walls  of  the  organ; 
and  the  subject  will  be  best  discussed  under  the 
separate  heads  of  Endocarditis  and  Myocarditis. 
Inflammation  of  the  investing  membrane  of  the 
heart  is  described  in  the  article  Pericardium, 
Diseases  of. 

L  Endocarditis.  Stnon.  :  Pr.  Endocardiie ; 
Ger.  Endocarditis. 

Definition. — Inflammation  of  the  lining  mem- 
brane of  the  heart. 

Inflammation  of  the  endocardium  maybe  either 
acute  or  chronic.  The  acute  form  alone  will  be 
discussed  here;  chronic  endocarditis  being  re- 
ferred to  under  the  head  of  Heart,  Valves  of. 
Diseases  of. 

^Etiology. — Endocarditis  generally  occurs  in 
association  with  acute  rheumatism ;  less  fre- 
quently with  the  other  acute  specific  febrile 
diseases,  such  as  scarlet  fever,  measles,  erysipe- 
las, pyaemia  and  septicaemia—  including  puerperal 
fever;  and  much  more  rarely  with  typhoid  fever 
and  variola.  Occasionally  it  is  observed  in  the 
course  of  pregnancy,  and  after  parturition;  in 
acute  and  chronic  Bright"s  disease ;  and  in  syphi- 
lis. Wounds  and  other  injuries  of  the  heart, 
such  as  rupture  of  the  valves,  may  also  lea^l  to 
endocarditis;  and  local  inflammation  of  the  en- 
docardium is  frequently  the  resultuf  the  unnatural 
contact  of  one  part  of  it  with  another  during  the 
cardiac  revolution,  as,  for  example,  by  growths 
from  the  walls  or  valves,  or  by  unnatural  blood- 
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currents.  It  also  occurs  in  chorea,  perhaps  from 
the  last  of  the  causes  just  enumerated. 

Age  is  an  important  predisposing  factor  in  the 
aetiology  of  acute  endocarditis,  the  occurrence  of 
which  as  a  complication  of  acute  rheumatism  is 
certainly  most  frequent  in  young  subjects,  and 
declines  as  age  advances.  Women  are  also  more 
subject  to  rheumatic  endocarditis  than  men. 

The  localisation  of  the  endocardial  inflamma- 
tion appears  to  be  determined  chiefly  by  pressure 
and  tension,  rather  than  by  any  peculiarity  of 
the  membrane  itself,  or  of  the  blood  in  contact 
with  it.  Thus  the  left  ventricle  is  almost 
the  sole  seat  of  the  disease  in  the  adult,  and  the 
right  ventricle  in  the  foetus ;  whilst  endocarditis 
is  rarely  seen  beyond  the  boundaries  of  the 
valves,  that  is,  the  parts  most  subjected  to 
strain.  In  the  same  way,  chronic  endocarditis 
is  usually  due  to  increased  pressure  within  the 
heart,  as  in  chronic  Bright's  disease,  and  in  con- 
ditions that  entail  prolonged  severe  strain  upon 
the  valves  during  exertion.  A  similar  cause  is 
at  work  in  pregnancy. 

In  a  certain  number  of  instances  of  the  ulcera- 
tive form  of  endocarditis,  the  origin  of  the  disease 
has  been  traced  in  connection  with  the  presence 
of  an  ulcerating  surface  or  foul  wound  in  some 
part  of  the  body,  most  frequently  in  the  female 
genital  organs  post  partum. 

Anatomical  Characters. — Inflammation  of 
the  endocardium  affects  chiefly  the  valves  and 
the  chordae  tendineae,  and  especially  the  lines  of 
contact  or  the  surfaces  of  the  valves  exposed  to 
the  force  of  the  blood-current.  The  endocardium 
of  these  parts  at  first  appears  slightly  swollen, 
velvety,  soft,  and  of  various  shades  of  red ; 
whilst  the  lines  or  points  of  contact  of  the 
valves  present  warty  enlargements  of  a  similar 
character,  which  are  known  as  'vegetations.' 
As  the  process  advances,  the  inflamed  areas 
become  more  opaque  and  firm ;  and  a  fibrinous 
deposit  is  entangled  with  their  surface.  When 
the  endocarditis  has  gone  thus  far,  resolution 
is  probably  rare ;  and  the  most  common  result 
is  what  is  known  as  '  chronic  valvular  disease,' 
that  is,  that  the  affected  parts  are  left  opaque, 
puckered,  and  thickened  by  growth  of  connec- 
tive tissue,  whilst  the  vegetations  develop  into 
firm  fibroid  or  even  cartilaginous-like  bodies. 
As  a  consequence  of  these  changes,  the  valves  may 
become  much  altered  in  size  and  shape,  and  the 
ostia  contracted  and  irregular,  so  that  the  mutual 
adaptation  of  the  parts  is  greatly  disturbed. 
Other  results  of  inflammation  are  not  uncommon 
in  the  progress  of  endocarditis,  such  as  adhesions 
between  the  neighbouring  structures,  and  ossifi- 
cation or  calcification  of  the  altered  tissues.  La- 
ceration of  the  valves  and  rupture  of  the  chordae 
tendineae  during  the  stage  of  diminished  resist- 
ance, ulceration,  suppuration,  and  the  formation 
of  aneurism  are  rarer  events. 

The  microscopical  appearances  of  inflammation 
of  the  endocardium  correspond  with  the  naked- 
eye  characters.  In  the  early  stages,  the  proper 
tissue  of  the  endocardium  is  swollen  by  hyper- 
aemia,  oedema,  and  the  appearance  between  its 
fibres  of  a  number  of  loucocytes  ;  the  latter 
rapidly  multiply  to  form  the  bulk  of  the  vege- 
tations ;  and  the  surface  presents  various  thick- 
nesses of  deposited  fibrin,  which  in  its  turn  may 
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become  organised.  The  further  development 
of  the  new  cells  into  connective  tissue  gives 
rise  to  the  opacity,  thickening,  and  puckering  of 
the  valves,  and  to  the  formation  of  permanent 
vegetations. 

The  effects  of  these  changes  upon  the  func- 
tions of  the  valves  and  their  appendages  are  de- 
scribed in  the  article  Heart,  Valves  of,  Diseases 
of.  Particles  of  fibrin,  and  even  of  the  vegetations 
are  occasionally  detached  from  the  endocardium, 
and  give  rise  to  embolism. 

In  a  special  form  of  the  disease,  which  is  known 
as  ulcerative  endocarditis,  the  morbid  appear- 
ances are  at  first  not  unlike  those  described  above 
as  characterising  the  early  stage  of  the  ordinary 
affection ;  but  the  process  pursues  a  different 
course,  and  becomes  mainly  destructive  in  its 
nature.  The  edges  or  surfaces  of  the  valves  then 
present  spots  or  patches  of  loss  of  substance, 
having  an  eroded  appearance,  and  an  irregular 
base,  covered  with  granular  matter,  and  fringed 
by  vegetations.  These  diseased  areae  may  ad- 
vance to  actual  perforation,  burrowing  abscess, 
or  aneurism.  Microscopically  examined,  the 
patches  prove  to  be  areas  of  ulceration,  and  the 
granular  matter  of  their  base  has  been  found  by 
Virchow  and  others  to  contain  organisms,  which 
were  seen  at  the  same  time  in  the  capillaries  of 
distant  parts  of  the  body. 

Symptoms. — The  symptoms  of  endocarditis  are 
inseparable  from  the  symptoms  of  the  disease 
with  which  it  is  associated,  and  the  diagnosis  of 
it  is  made  almost  entirely  from  the  presence  of 
physical  signs.  Thus  fever  probably  precedes 
the  advent  of  endocarditis,  in  every  case ;  and 
it  cannot  be  said  that  the  simple  uncomplicated 
disease  in  any  respect  affects  either  the  pyrexia 
or  any  other  element  of  the  same.  Local  symp- 
toms are  almost  equally  rare,  unless  the  endo- 
carditis leads  to  serious  lesion  of  the  cardiac 
valves.  As  long  as  these  remain  sound,  and 
the  disease  is  acute  and  does  not  involve  deeper 
structures,  pain  in  the  heart,  precordial  distress, 
syncope,  shortness  of  breath,  and  other  symptoms 
of  heart-disease  cannot  be  said  to  occur  at  all 
frequently  in  endocarditis.  The  cardiac  contrac- 
tions are  necessarily  increased  in  frequency;  and 
palpitation  and  dyspnoea  may  occur  on  movement. 
It  is  otherwise  when  the  inflammation  has  lasted 
so  long  as  to  render  the  valves  incompetent,  or 
to  obstruct  the  orifices  ;  or  when  the  myocardium 
is  attacked,  and  dilatation  ensues.  The  symptoms 
just  enumerated  then  make  their  appearance,  as 
well  as  those  of  secondary  involvement  of  the 
lungs,  of  the  circulation,  and  of  the  system  gene- 
rally. 

Ulcerative  endocarditis,  unlike  the  ordinary 
form  of  the  disease,  is  manifested  by  severe  and 
striking  symptoms,  although  amongst  these  the 
phenomena  of  cardiac  inflammation  are  compa- 
ratively subordinate  to  those  of  general  infection. 
It  is  on  this  account  that  ulcerative  endocarditis 
has  only  recently  been  definitely  recognised  as  a 
distinct  form  of  disease,  the  condition  of  the  endo- 
cardium post  mortem  having  apparently  boen 
disregarded  in  the  presence  of  serious  lesions  of 
the  other  viscera,  of  the  blood-vessels,  and  of  the 
blood  itself.  Commencing  with  a  sudden  rigor,  in 
the  course  of  acute  rheumatism,  during  the  puer- 
peral state  in  women,  or  in  a  case  of  chronic 
EE. 
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valvular  disease,  ulcerative  endocarditis  either 
resembles  a  simple  continued  or  typhoid  fever 
from  first  to  last,  or  assumes  a  markedly  pyeemic 
character.  In  the  former  case,  gastro-entoric 
symptoms  and  splenic  enlargement  may  bo 
strongly  marked  ;  "whilst  in  the  second  case, 
vomiting  and  diarrhoea,  jaundice,  albuminuria, 
and  various  oruptions,  with  pyrexia  of  a  pyaemic 
or  vomit  tent  typo,  ave  prominent  phenomona.  In 
both  forms  tho  case  steadily  progresses  towards 
a  fatal  termination.  A  loud  systolic  murmur  is 
generally  present  from  the  first,  and  may  point 
to  tho  heart  as  tho  primavy  seat  of  disease  ;  but 
in  ulcovative  endocarditis,  as  in  simple  eudoear- 
ditis,  special  local  symptoms  ave  vave. 

Physical  Signs. — The  physical  signs  of  acute 
endocavditis  are — incveased extent  andfvequency, 
with  variable  strength,  of  the  visible  and  pal- 
pable impulse;  moderate  increase  in  the  area  of 
precordial  dulness ;  and  various  altevations  in 
the  cavdiac  sounds.  At  the  beginning  of  endo- 
carditis, the  fivst  sound  at  the  left  apex  is  fre- 
quently heard  prolonged  and  hollow,  ov  muffled; 
and,  as  the  pvocess  advances,  this  altevation  of 
chavactev  may  gradually  pass  into  a  murmur, 
which  is  at  first  indistinct,  but  after-wards  well- 
formed.  If  the  aortic  valves  are  affected,  the 
second  sound  may  similarly  lose  its  characters, 
become  dull,  and  finally  be  converted  into,  or  be 
complicated  with,  a  murmur.  The  most  frequent 
murmur  in  acute  endocavditis  is  mitral  systolic ; 
aovtic  murmurs  are  decidedly  less  common  ;  and 
mitral  prsesystolic  murmur  is  very  vave.  Vavious 
inovganic  murmuvs  may  appeav,  and  eithev  dis- 
appeav  ov  continue  duving  the  couvse  of  the 
disease. 

Complications. — Endocarditis  is  itself  always 
a  complication  of  the  diseases  pveviously  men- 
tioned. Myocavditis  and  pericarditis  may  be  cov- 
rectly  vegavded  as  complications  of  endocavditis, 
when  the  inflammation  begins  in  the  lining  mem- 
brane of  the  heart.  According  to  some  authorities, 
clots  may  form  in  the  heart  in  endocarditis,  and 
give  rise  to  very  uvgent  symptoms  {see  Heart, 
Thrombosis  of).  Embolism  may  arise  from  de- 
tachment of  fragments  of  coagula  or  vegetations  ; 
and  this  condition,  and  the  development  of 
pyaemic  symptoms  are  essential  elements  in  the 
couvse  of  the  ulcevative  form  of  the  disease. 
Congestion  or  inflammation  of  the  lungs  fre- 
quently occurs  in  association  with  endocarditis, 
and  so  may  albuminuria. 

Course,  Terminations,  and  Sequels. — The 
course  of  simple  endocarditis  is  very  uncertain, 
and  varies  with  the  course  of  the  original  disease 
with  which  it  is  associated,  as  well  as  with  the 
complications.  If  acute  rheumatism  be  checked 
in  a  few  days,  inflammation  of  the  endocardium 
may  be  expected  to  be  also  arrested.  In  a  con- 
siderable numbev  of  cases,  howevev,  endocavditis 
passes  on  to  chronic  valvular  disease.  For  ex- 
ample, the  late  Dr.  Sibson  found  that  seventeen 
out  of  seventy  cases  of  endocavditis  with  mitral 
systolic  murmur  ended  in  established  valvular 
disease,  and  less  than  a  half  of  the  cases  with 
diastolic  basic  murmur. 

Simple  endocarditis  very  rarely  proves  fatal  ; 
but  the  ulcerative  form  is  believed  to  be  uni- 
formly so  in  the  course  of  a  few  days,  or  it  may 
be  weeks.    On  the  other  hand,  simple  endocar- 
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ditis,  being  by  far  tho  most  common  cause  of 
valvular  disease  of  the  heart,  leads  indirectly  to 
much  suffering,  and,  as  a  rule,  ultimately  to 
death. 

Diagnosis.  —  The  diagnosis  of  endocarditis 
depends  upon  tho  discovery  of  the  development 
of  an  endocardial  bruit  of  organic  origin  during 
the  course  of  one  of  tho  diseases  already  named. 
From  functional  murmurs  the  bruits  of  valvular 
inflammation  may  bo  diagnosed  under  different 
circumstances — first,  by  their  locality,  which  is 
most  frequently  tho  mitral  area;  secondly,  by  their 
time,  diastolic  or  prsesystolic  murmurs  being  al- 
ways organic ;  and,  thirdly,  by  their  association 
with  pericardial  friction.  The  special  characters 
of  inorganic  murmurs  are  described  elsewhere. 
Chronic  valvular  disease  may  bo  diagnosed  from 
acute  endocarditis  by  the  presence  of  cardiac 
enlargement  and  other  well-known  signs ;  of 
marked  cardiac  symptoms — especially  pain  and 
dyspnoea ;  and  of  visceral  complications.  Much 
more  difficult  of  diagnosis  is  acute  endocarditis 
occurring  in  the  course  of  chronic  valvular  dis- 
ease. Change  of  the  character  of  the  murmur,  if 
this  have  been  observed  previously,  may  lead  to 
tho  suspicion  of  fresh  inflammation,  but  cannot 
establish  the  diagnosis  of  its  existence,  which 
may  not  be  discoverable.  The  diagnosis  of  the 
precise  seat  of  endocarditis  on  the  various  valves 
is  discussed  in  the  article  Heart,  Valves  and 
Orifices  of,  Diseases  of. 

It  is  often  impossible  to  diagnose  ulcerative 
endocarditis  from  typhoid  fever  or  pyaemia  re- 
spectively, according  to  the  form  that  it  assumes ; 
unless  the  aetiology  of  the  case,  the  precise  cha- 
racter of  the  pyrexia,  and  the  occuwence  of  me- 
tastases be  very  cavefully  vegavded,  along  with 
the  development  of  a  murmur  at  one  or  move  of 
the  cavdiac  ovifices,  and  possibly  of  pevicavditis. 

Proqnosis. — The  immediate  pvognosis  of  acute 
endocavditis  is  generally  favourable,  and  may  be 
safely  estimated  by  the  absence  of  local  symp- 
toms. The  remote  pvognosis,  on  the  other  hand, 
as  regards  both  life  and  health,  is  exceedingly 
bad,  inasmuch  as  endocarditis  so  frequently 
ends  in  chronic  valvular  disease.  The  proba- 
bility of  this  result  of  acute  inflammation  of  the 
valves  is  frequently  difficult  or  impossible  to  esti- 
mate. A  feeble,  soft,  and  smooth  murmur,  or  a 
feeble  and  grave  murmur,  is  much  more  likely  to 
disappear  than  a  loud  extensive  well-defined 
bruit.  The  probability  of  the  disappearance  of 
diastolic  basic  murmurs  may  be  best  estimated 
by  the  absence  of  the  effects  produced  by  aortic 
incompetence  upon  the  heart  and  vessels. 

Treatment.—  The  treatment  of  acute  endocar- 
ditis has  to  be  discussed  under  three  heads, 
namely,  first,  preventive ;  secondly,  immediate  ; 
and  thirdly,  subsequent  treatment. 

a.  Preventive  treatment. — When  a  patient  is 
suffering  from  any  disease  which  may  become 
complicated  with  endocarditis,  and  especially 
if  he  be  suffering  from  acute  rheumatism,  every 
means  must  be  adopted  to  prevent,  as  far  as 
possible,  the  occurrence  of  this  complication. 
Thus,  in  acute  rheumatism  it  is  nil-important 
to  check  at  once  the  intensity  of  the  disease  by 
recourse  to  salicylic  acid  or  its  salts,  and  other 
means  ;  for  experience  shows  that  endocarditis, 
when  itdoos  occur  in  acute  rheumatism,  generally 
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makes  its  appearance  within  the  first  week. 
Again,  the  duration  of  the  primary  disease  must 
be  curtailed  if  possible,  inasmuch  as  endocarditis, 
although  it  generally  appears  early,  may  pos- 
sibly occur  at  any  period  of  the  disease.  Thus 
the  medicinal  preventive  treatment  of  endo- 
carditis in  these  cases  resolves  itself  into  the 
medicinal  treatment  of  acute  rheumatism.  Ano- 
ther point  of  equal  importance  in  the  prevention 
of  endocarditis  is  diminution  of  the  cardiac 
activity.  We  have  seen  that  the  pressure  within 
the  heart  is  an  important  factor  in  the  causation 
of  endocarditis ;  and  this  pressure  must  be  reduced 
by  diminishing  the  work  to  be  done  by  the  heart, 
without  lowering  the  cardiac  power.  Eest  must 
therefore  be  enforced  in  the  recumbent  posture 
— an  end  which  is  usually  already  secured  by  the 
presence  of  acute  rheumatism  of  the  joints.  The 
personal  comfort  of  the  patient  must  be  zealously 
attended  to,  and  pain  relieved,  so  that  restless- 
ness and  irritability  may  be  avoided,  and  for  this 
purpose  carefully  selected  anodynes  may  be  ne- 
cessary. Stimulants  must  be  cautiously  ordered  ; 
the  bowels  should  be  regularly  and  fully  moved ; 
and  the  various  secretions  are  to  be  kept  as  active 
as  possible. 

b.  Treatment  during  an  attack. — When  endo- 
carditis has  actually  made  its  appearance,  the 
various  means  just  insisted  upon  must  be  en- 
forced as  rigorously  as  before,  so  as  to  diminish 
the  intensity  of  the  inflammation,  and  to  limit 
the  extent  of  surface  involved.  Eest  is  still  of 
the  first  importance.  The  medicinal  treatment 
of  the  original  disease — especially  of  acute  rheu- 
matism— must  be  persevered  in.  Local  applica- 
tions to  the  prsecordium,  such  as  cataplasms,  or, 
in  cases  of  sthenic  inflammation,  leeching,  are 
often  of  great  service.  The  administration  of 
stimulants  will  require  the  greatest  care ;  excite- 
ment of  the  heart,  on  the  one  hand,  being 
avoided,  and,  on  the  other  hand,  digitalis,  am- 
monia, or  alcohol  being  employed,  if  symptoms 
of  cardiac  distress  supervene.  Equal  caution  is 
demanded  in  the  use  of  anodynes  which  may  be 
indicated  to  relieve  distress  connected  with  the 
joints ;  and  local  applications,  such  as  cotton- 
wool, poultices,  aconite,  and  belladonna,  should 
be  employed  in  preference  to  opium,  chloral,  and 
other  cardiac  depressants. 

In  ulcerative  endocarditis,  quinine  in  large 
doses,  and  salicylic  acid  are  the  remedies  which 
appear  to  promise  most  success ;  and  all  the 
ordinary  measures  for  support  in  fever  must  be 
persevered  with. 

c.  Treatment  after  an  attack. — When  the  pri- 
mary disease,  such  as  rheumatism,  has  subsided, 
and  the  restoration  of  the  various  functions  in- 
dicates that  convalescence  has  commenced,  the 
physician  must  not  forget  the  state  of  the  endo- 
cardium that  has  recently  been  inflamed,  which 
is  probably  still  in  a  condition  of  great  physical 
weakness,  and  the  seat  of  new  cell-growth.  In- 
stead of  urging  the  patient  to  sit  up  and  walk 
about  under  these  circumstances,  as  must  have 
been  frequently  done  under  the  '  rival  methods '  of 
treating  acute  rheumatism,  we  should  recommend 
a  very  gradual  return  to  exercise,  and  the  most 
jealous  avoidance  of  actual  exertion.  There  can 
be  no  question  that,  at  this  stage,  rest  for  several 
weeks  is  of  more  importance  than  medicinal 
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treatment.  At  the  same  time  various  tonic  and 
other  remedies  should  be  employed. 

II.  Myocarditis. —Synon.  :  Carditis;  Fr. 
Myocardite ;  Ger.  Myocarditis. 

Definition. — Inflammation  of  the  walls  of  the 
heart. 

This  disease  may  be  either  acute  or  chronic  • 
but  the  latter  form,  which  is  attended  with  the' 
formation  of  fibroid  tissue  in  the  myocardium, 
is  described  under  the  head  of  Heart,  Fibroid 
Disease  of.  Pysemic  inflammation  of  the  sub- 
stance of  the  heart  also  constitutes  such  a  special 
form  of  disease  that  it  is  treated  separately 
(see  Heabt,  Pysemic  Abscess  of).  Acute  myo- 
carditis alone,  therefore,  has  to  be  considered  in 
the  present  article. 

-SinoLOGY. — A  certain  amount  of  myocarditis 
is  sometimes  associated  with  acute  endocarditis 
and  pericarditis,  and  depends  upon  the  same 
causes  ;  the  most  frequent  being  acute  rheuma- 
tism. In  a  small  proportion  of  cases,  rheumatic 
myocarditis  appears  to  occur  independently  of 
inflammation  of  the  lining  or  of  the  covering 
membrane.  In  the  great  majority  of  recorded 
cases  of  localised  myocarditis  ending  in  ab- 
scess, the  cause  of  the  disease  was  altogether 
obscure.  It  has  been  observed  most  frequently 
in  males,  and  before  the  twenty-fifth  year  of  life. 
Exposure  to  cold,  severe  exertion,  and  local  in- 
jury are  mentioned  amongst  exciting  causes,  but 
with  questionable  correctness. 

Auatomical  Characters. — Acute  inflamma- 
tion of  the  myocardium  generally  involves  tho 
connective  tissue  as  well  as  the  muscular  fibres ; 
but  in  a  few  instances  the  latter  alone  have  been 
found  affected,  constituting  so-called  parenchy- 
matous myocarditis. 

The  ordinary  form  of  the  disease  is  charac- 
terised by  the  appearance  of  leucocytes  between 
the  muscular  fibres  of  the  heart.  In  one  class  of 
cases,  the  inflammation  is  moderate  in  intensity 
but  diffused  in  extent,  affecting  one  or  more  layers 
of  muscle  underlying  the  endocardium  or  pericar- 
dium, which  are  also  inflamed  ;  in  another  class 
of  cases,  the  inflammation  is  more  active,  and 
proceeds  to  the  formation  of  abscess,  whilst  it  is, 
as  a  rule,  comparatively  localised. 

In  the  first  or  diffused  form,  the  myocardium, 
as  it  is  seen  through  its  inflamed  covering,  ap- 
pears of  a  mottled  opaque  buffy  colour,  and 
is  somewhat  swollen  and  softened.  The  micro- 
scopical characters  consist  chiefly  in  the  appear- 
ance of  leucocytes  and  inflammatory  effusion 
in  the  intermuscular  connective  tissue ;  swell- 
ing, opacity,  nuclear  proliferation,  and  rupture 
of  the  muscular  fibres,  followed  by  fatty  de- 
generation and  atrophy  of  the  same ;  and  the 
ordinary  inflammatory  changes  of  the  vessels 
of  the  part.  Beyond  this  stage,  unless  the 
case  prove  fatal,  the  diffused  form  of  myo- 
carditis passes  into  a  chronic  condition :  and  it 
ends  either  in  fibroid  disease  with  a  moderate 
amount  of  atrophy,  by  development  of  the  inflam- 
matory products  and  atrophy  of  the  affected 
fibres;  in  fatty  degeneration;  in  calcification ;  01 
in  cardiac  aneurism. 

Suppuration  of  the  heart,  on  the  other  hand 
generally  takes  the  form  of  swollen  yellowish- 
white  patches  or  abscesses,  surrounded  by  dirty- 
red  or  ecchymosed  tissue,  boggy  or  pulpy  to  the 

sua 
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finger,  and  containing  on  section  a  small  quantity 
of  variously-coloured  puriform  matter,  consisting 
of  pus  and  muscular  debris.  In  the  same  cases 
a  great  part  of  the  walls  of  the  heart  may  be 
in  a  condition  of  parenchymatous  degeneration  ; 
and  in  some  recorded  instances  the  whole  of 
the  cardiac  tissue  is  described  as  infiltrated 
with  pus.  Abscesses  rosulting  from  acute  loca- 
lised myocarditis  are  generally  very  small,  vary- 
ing from  the  size  of  a  pea  to  that  of  a  nut. 
They  may  either  burst  externally  into  the  peri- 
cardial sac,  or  internally  into  one  of  the  cavi- 
ties or  through  one  of  the  valves,  leading  to 
pyaemia,  and  to  the  formation  of  an  acute  cardiac 
aneurism;  or  the  pus  may  make  its  way  both 
externally  and  internally,  and  lead  to  fatal  haemor- 
rhage into  the  pericardium.  In  other  cases  the 
pus  undergoes  the  usual  changes,  and  becomes 
inspissated  or  cheesy,  or  calcification  takes  place. 

In  both  forms  of  interstitial  myocarditis  the 
left  ventricle  is  most  frequently  the  seat  of  in- 
flammation. 

Symptoms. — The  principal  symptoms  of  acute 
rheumatic  myocarditis  are  restlessness  and  urgent 
dyspnoea ;  severe  pain  and  distress  referred  to 
the  praecordium ;  and  palpitation,  which  gradually 
passes  into  irregularity  and  greatly  increased  fre- 
quency, and  finally  into  complete  cardiac  failure. 
The  pulse  corresponds.  The  countenance  is  an- 
xious and  pale,  or  cyanosed.  The  mind  is  fearful 
and  distressed  at  first,  and  delirium  frequently 
supervenes  before  death,  especially  in  young  sub- 
jects.   Vomiting  is  not  uncommon. 

The  physical  signs  are  generally  associated  with 
those  of  endo-  and  peri-carditis ;  but  when  un- 
complicated may  be  described  as — violent  cardiac 
impulse  at  first,  which  rapidly  loses  in  strength 
and  regularity,  while  it  increases  in  frequency  ;  a 
somewhat  increased  area  of  cardiac  duluess ;  and 
short  sharp  sounds,  afterwards  becoming  duller 
and  more  feeble. 

When  these  symptoms  and  signs  make  their 
appearance,  they  generally  run  their  course  ra- 
pidly, and  end  in  death.  In  a  small  number  of 
cases  they  as  rapidly  disappear. 

The  symptoms  of  localised  suppurative  myo- 
carditis leading  to  abscess  are  not  unlike  those 
just  recorded.  There  are  the  same  distressing 
symptoms  locally,  with  restlessness  and  anxiety, 
passing  on  to  delirium,  and  ending  in  collapse. 
Rigors  have  been  observed  in  some  cases  ;  and  a 
peculiar  pustular  eruption  on  the  skin  in  other 
cases.  The  physical  signs  also  are  not  special  ; 
excepting  that  a  murmur  may  be  suddenly  de- 
veloped by  rupture  or  perforation  of  part  of  the 
wall  or  of  a  valve. 

The  majority  of  cases  of  abscess  of  the  heart 
prove  fatal  by  asthenia ;  but  the  other  termi- 
nations of  abscess  mentioned  above  will  be 
attended  by  their  respective  symptoms,  and  the 
possibility  of  sudden  death  is  especially  to  be 
noted. 

Diffuse  parenchymatous  myocarditis  is  clini- 
cally known  only  as  a  cause  of  sudden  death. 

Complications. — The  complications  of  acute 
myocarditis  have  already  been  sufficiently  indi- 
cated, such  as,  first,  serologically,  pericarditis, 
endocarditis,  acute  rheumatism,  and  other  causes 
of  these  forms  of  inflammation ;  and,  secondly, 
pathologically,  rupture  of  the  cardiac  walls  or 
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valves,  acute  cardiac  aneurism,  haemopericardium, 
embolism,  and  septicaemia. 

Course  and  Terminations. — The  course  of 
acute  interstitial  myocarditis,  as  already  stated,  is 
generally  rapid,  extending  from  a  few  hours  to 
eight  days  in  different  cases.  Death  occurs,  in  the 
great  majority  of  cases,  from  the  effects  of  cardiac 
failure,  if  the  inflammation  be  extensive  or  pro- 
ceed to  suppuration.  The  formation  of  acute 
aneurism  by  internal  rupture,  the  production  of 
pericarditis  by  external  rupture,  and  other  com- 
plications will  variously  modify  the  progress  and 
termination  of  cardiac  abscess.  Simultaneous 
rupture  both  externally  and  internally  causes 
sudden  death. 

Diagnosis. — The  diagnosis  of  acute  myocar- 
ditis is  extremely  difficult.  Occurring  in  con- 
nection with  acute  rheumatism,  it  has  to  be 
distinguished  from  endo-  and  pericarditis.  The 
absence  of  murmur  and  of  the  characteristic 
signs  of  pericarditis,  along  with  symptoms  of 
cardiac  failure  and  severe  local  phenomena,  such 
as  pain,  distress,  dyspnoea,  and  finally  collapse, 
should  generally  serve  to  establish  the  diagnosis 
of  inflammation  of  the  walls  of  the  heart.  It 
cannot  be  said  that  cardiac  abscess  has  ever  yet 
been  diagnosed ;  but  the  careful  consideration  of 
all  the  points  in  the  case,  and  the  sudden  de- 
velopment of  a  murmur  indicative  of  rupture 
of  portion  of  the  wall,  or  of  a  valve,  may  here- 
after ensure  greater  success.  In  the  event  of 
the  development  of  the  last-named  sign,  and  of 
septicaemia  or  embolism,  cardiac  suppuration 
would  have  to  be  carefully  diagnosed  from  ulce- 
rative endocarditis.  In  children,  acute  myocar- 
ditis has  to  be  distinguished  from  acute  meningeal 
inflammation,  an  object  which  may  be  effected 
by  the  careful  observation  of  the  signs  and 
symptoms  connected  with  the  heart. 

Prognosis. — The  prognosis  of  myocarditis, 
■when  it  is  either  so  extensive  or  so  intense  as  to 
give  rise  to  unequivocal  symptoms,  is  extremely 
unfavourable. 

Treatment. — The  two  principal  indications 
of  treatment  in  acute  inflammation  of  the  sub- 
stance of  the  heart  are  to  support  and  strengthen 
that  organ,  and  to  relieve  the  pain  and  distress. 
Local  anodynes,  especially  in  the  form  of  the 
preparations  of  belladonna  and  poultices ;  and 
stimulating  'counter-irritants,'  such  as  mustard 
cataplasms,  will  conduce  to  fulfil  the  second  indica- 
tion. Such  relief  is  the  first  essential,  if  rest  is  to 
be  secured.  The  patient  must  be  spared  the  very 
smallest  exertion.  Food  must  be  given  in  small 
quantities,  and  be  easily  digestible  and  highly 
nutritious  ;  the  bowels  must  be  kept  open  ;  and 
the  flow  of  urine  should  be  as  free  as  possible. 
Alcoholic  stimulants  will  be  urgently  called  for; 
and  palpitation  may  be  regarded  as  an  indication 
of  the  necessity  for  these,  as  much  as  weakness 
of  the  impulse.  Digitalis,  ammonia,  and  other 
cardiac  stimulants  should  be  given  cautiously, 
at  the  same  time,  so  as  to  strengthen  the  car- 
diac action,  whilst  diuresis  is  encouraged. 

J.  Mitchell  Bruce. 

HEART,  Malformations  of.— Stnon.  :  Fr. 
Affections  Conginitales  du  Cccur ;  Gcr.  Missbil- 
dunqcn  des  Her  sens. 

Classification  and  Description. — The  car- 


HEART,  MALFC 

Jiae  anomalies  of  development  may  be  classed  as 
follows : — 

I.  Those  dependent  on  arrest  of  the  process 
of  development  at  an  early  period  of  festal  life, 
so  that  the  organ  retains  its  most  rudimentary 
form,  the  auricular  and  ventricular  cavities  being 
still  single  or  presenting  only  slight  indications 
of  division,  and  the  primitive  arterial  trunk 
being  retained,  or  the  aorta  and  pulmonary  ar- 
tery being  very  imperfectly  evolved. 

II.  Those  in  which  the  defective  conformation 
occurs  at  a  more  advanced  period,  when  the 
auricular  and  ventricular  partitions  are  already 
partly  formed,  and  the  aorta  and  pulmonary 
artery  more  or  less  completely  developed.  Such 
are  the  cases  in  which,  with  imperfect  separation 
of  the  ventricles  and  auricles,  the  arterial  or 
auriculo-ventricular  passages  are  constricted  or 
obliterated,  and  the  origins  of  the  aorta  and  pul- 
monary artery  are  misplaced. 

III.  Cases  in  which  the  development  of  the  or- 
gan has  progressed  regularly  till  the  later  periods 
of foetal  life,  so  that  the  auricular  and  ventricular 
septa  are  complete,  and  the  primary  vessels  have 
their  natural  connections,  but  in  which  there  are 
defects  which  prevent  the  heart  undergoing  the 
changes  which  should  ensue  after  birth :  such  are 
the  premature  closure  of  the  foramen  ovale,  the 
non-development  of  the  ductus  arteriosus,  or  the 
occurrence  of  slighter  sources  of  obstruction  at 
the  arterial  or  auriculo-ventricular  passages  or  in 
the  course  of  the  aorta. 

IV.  Cases  in  which  there  is  some  irregularity 
in  the  formation  of  the  valves,  or  in  the  connec- 
tions with  the  vessels,  or  in  the  vessels  them- 
selves, which,  though  not  immediate  sources  of 
obstruction,  may  become  so  during  the  progress 
of  life,  so  as  to  lay  the  foundations  of  subsequent 
disease. 

I.  Cases  of  the  first  class  are  of  very  infre- 
quent occurrence,  and  are  the  more  rare  accord- 
ing to  the  extent  of  the  imperfection.  The  first 
case  of  simply  biloculate  heart  was  placed  on 
record  by  Mr.  Wilson,  in  the  Philosophical 
Transactions,  in  1788,  and  the  specimen  is  pre- 
served in  Dr.  Baillie's  museum,  in  the  possession 
of  the  Royal  College  of  Physicians.  The  ano- 
maly was  found  in  the  body  of  a  child,  which 
survived  for  seven  days.  From  defect  in  the 
diaphragm,  the  heart  lay  in  a  sac  on  the  upper 
surface  of  the  liver  ;  and  the  organ  was  found  to 
consist  of  an  undivided  auricle  and  ventricle, 
and  a  single  artery,  evidently  the  primitive  arte- 
rial trunk,  which  first  gave  off  a  vessel  which  fur- 
nished the  branches  to  the  lungs,  and  the  vessels 
to  the  head  and  upper  extremities.  The  coronary 
arteries  arose  by  a  common  trunk  from  the  aorta 
before  its  final  division.  Since  the  publication 
of  this  case,  others  have  been  placed  on  record 
illustrating  the  gradual  advancement  from  the 
simple  to  the  more  complicated  forms — the  ven- 
tricle becoming  more  completely  divided,  the 
septum  of  the  ventricles  being  more  fully  de- 
veloped, and  there  being  two  vessels  given  off 
from  the  ventricle,  though  in  some  cases  one 
of  these  may  be  abortive,  or  if  there  be  only  a 
single  vessel,  that  being  shown  by  the  origin 
of  the  coronary  arteries  from  its  commencement 
4o  be  really  the  aorta. 

II.  Of  the  second  class,  the  examples  which 
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have  been  described  are  much  more  numerous. 
In  cases  of  this  kind  the  auricles  and  ventricles 
are  fully  formed,  though  the  septa  which  divide 
them  are  incomplete,  and  there  is  usually  more 
or  less  displacement  of  the  origins  of  the  primary 
vessels,  so  that  the  aorta  more  especially  may 
come  to  arise  partly  or  almost  entirely  from  the 
right  ventricle  ;  or  the  points  of  origin  of  the 
vessels  maybe  transposed,  the  aorta  arising  from 
the  right  ventricle,  and  the  pulmonary  artery 
from  the  left.  Cases  of  the  former  description, 
in  which  the  septum  of  the  ventricles  is  incom- 
plete, and  the  aorta  misplaced  to  the  right,  are 
almost  always  found  to  coexist  with  some  ob- 
struction to  the  passage  of  the  blood  from  the 
right  ventricle,  either  (1)  from  smallness  of  the 
pulmonary  artery ;  (2)  from  imperfection  of  the 
valves ;  (3)  from  constriction  at  the  outlet  of 
the  right  ventricle,  or  at  the  end  of  the  conus 
arteriosus  or  infundibular  portion  of  the  ven- 
tricle ;  or  (4)  from  constriction  at  the  com- 
mencement of  the  conus  or  point  of  union  be- 
tween that  portion  of  the  ventricle  and  the  sinus. 
A  case  of  the  second  description  was  published 
by  Sandifort,  in  1777,  and  one  occurred  to  Dr. 
Hunter  in  1761,  but  was  not  published  till  1763. 
The  fourth  form  of  obstruction,  or  that  occa- 
sioned by  constriction  between  the  sinus  and 
the  infundibular  portion  of  the  right  ventricle, 
has  only  recently  been  explained,  though  cases 
of  the  kind  have  for  some  years  been  placed  on 
record.  It  is  indeed  probable  that  the  existence 
of  a  very  decided  partition  in  this  situation  led 
to  the  idea  entertained  by  some  of  the  older  pa- 
thologists, that  the  heart  occasionally  had  three 
ventricular  cavities.  The  abnormal  septum  is 
partly  formed  by  hypertrophy  of  the  muscular 
structure,  and  partly  by  the  endocardium  be- 
coming thickened ;  and  in  some  eases  very  decided 
obstruction  is  so  caused.  The  defect  is  generally 
developed  at  an  early  period  of  fcetal  life.  The 
septum  of  the  ventricles  is  therefore  incomplete, 
the  defect  being  at  the  posterior  part,  so  that  the 
aorta  comes  to  arise  from  the  sinus  of  the  right 
ventricle,  while  the  pulmonary  artery  takes  its 
origin  from  the  infundibular  portion,  which 
seems  to  constitute  a  distinct  cavity.  The  heart 
thus,  as  pointed  out  by  Mr.  Grainger,  bears  an 
almost  exact  resemblance  to  the  condition  of  the 
organ  in  the  turtle.  In  the  turtle  there  are  two 
aortic  ventricles  and  one  pulmonic  ventricle ;  the 
right  aortic  and  the  pulmonic  ventricle  being  the 
analogues  of  the  sinus  and  infundibular  portion 
of  the  right  ventricle,  and  being  in  connection, 
while  the  left  aortic  ventricle  i6  distinct. 

Much  more  rarely  there  has  been  found  an 
entire  obliteration  of  the  orifice  or  trunk  of  the 
pulmonary  artery,  the  first  case  of  this  descrip- 
tion of  anomaly  having  also  been  published  by 
Dr.  Hunter  at  the  same  time  as  the  former  case. 
Much  more  rarely  the  defect  in  the  ventricle  has 
been  found  in  connection  witn  obstruction  or 
obliteration  of  the  right  auriculo-ventricular,  the 
left  auriculo-ventricular,  or  the  aortic  aperture. 
Where  the  septum  of  the  ventricles  is  incom- 
plete, the  defect  generally  exists  at  the  base,  at 
the  part  which  has  been  termed  the  undefended 
space — the  space  which  intervenes  between  the 
contiguous  sides  of  the  left  and  posterior  semilu- 
nar segments,  where  on  the  left  side  the  muscle  is 
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naturally  deficient;  and  in  this  way  a  connection 
may  exist  between  the  left  ventricle  and  right 
auricle  or  ventricle,  either  immediately  above 
or  below  the'right  auriculo-ventricular  opening. 
More  rarely  the  septum  between  the  left  ventricle 
and  the  conus  arteriosus  of  the  right  ventricle  is 
defective ;  and  still  more  rarely  an  aperture  oxists 
at  a  lower  part  of  the  septum.  The  portion  of  the 
septum  dividing  the  left  ventricle  from  the  sinus 
of  the  right  is  termed  by  Rokitansky  the  poste- 
rior—that between  the  left  ventricle  and  conus 
arteriosus,  the  anteriorseptum.  With  the  defects 
now  mentioned,  the  auricular  septum  may  also 
be  incomplete,  or  the  foramen  ovale  may  be  still 
open,  or  the  ductus  arteriosus  pervious.  Indeed, 
when  the  pulmonary  artery  is  much  contracted  or 
impervious,  one  or  other  of  the  former  conditions 
necessarily  exists,  and  the  ductus  arteriosus  be- 
comes the  means  by  which  the  blood  is  conveyed 
to  the  lungs,  though  occasionally  there  are  com- 
pensatory branches  derived  from  the  aorta  or 
one  of  the  large  vessels  also  distributed  to  the 
lungs. 

The  transposition  of  the  aorta  and  pulmonary 
artery  also  occurs  at  an  early  period  of  foetal  life. 
The  first  case  of  the  kind  recorded  was  related 
by  Dr.  Baillie  in  1797  ;  the  specimen  is  figured 
in  his  plates,  and  still  exists  in  the  museum  in 
the  possession  of  the  Eoyal  College  of  Physicians. 
In  this  anomaly  the  septum  of  the  ventricles  is 
generally  defective,  and  the  two  foetal  passages 
open,  and  the  organ  may  indeed  be  very  defective 
in  conformation.  The  heart  also  is  often  mis- 
placed in  the  chest.  Another  form  of  defect  is 
that  in  which  the  descending  aorta  is  given  off 
from  the  pulmonary  artery  through  the  ductus 
arteriosus.  This  condition  is  apparently  the  result 
of  imperfect  development  of  the  isthmus  aortse 
between  the  origin  of  the  left  suoclavian  artery 
and  the  point  of  entrance  of  the  duct,  so  that 
an  adequate  supply  of  blood  cannot  be  conveyed 
from  the  ascending  into  the  descending  aorta. 
Generally  the  condition  coexists  with  defect  of 
the  septum  of  the  ventricles,  as  in  two  cases 
formerly  in  the  possession  of  Sir  Astley  Cooper, 
and  now  contained  in  the  museum  of  St. 
Thomas's  Hospital,  described  by  Dr.  Farre  in 
1814.  In  some  instances  of  this  kind  the  por- 
tion of  aorta  between  the  left  subclavian  artery 
and  the  duct  is  imperforate,  and  yet  in  others, 
as  in  a  case  related  by  Steidelle  and  referred  to 
by  Hem  in  1816,  there  is  no  connection  between 
the  two  portions  of  the  aorta,  the  ascending 
part  giving  off  the  vessels  to  the  head  and  upper 
extremities,  the  descending  portion  being  wholly 
derived  from  the  pulmonary  artery.  This  form 
of  defect  is  closely  allied  to  the  cases  which  are 
occasionally  seen  in  after-life,  in  which  there  is 
constriction  or  obliteration  of  the  isthmus  aortae 
beyond  the  left  subclavian  artery,  the  circulation 
being  maintained  through  collateral  channels. 

III.  The  third  class  of  cases  consists  in  the 
premature  closure  of  the  foramen  ovale ;  or  the 
non-development  or  disappearance,  at  an  early 
period  of  foetal  life,  of  the  ductus  arteriosus  ;  or 
in  diseased  conditions  of  the  valves,  which  pre- 
vent the  heart  undergoing  the  changes  which 
should  ensue  after'birth. 

The  first  condition  is  of  very  rare  occurrence. 
The  first  case  recorded  was  related  by  Vieussens 
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in  1715.  In  these  cases  the  blood  during  foetal  life 
being  all  transmitted  through  the  right  cavities 
and  the  pulmonary  artery  and  duct,  those  portions 
of  the  heart  are  unduly  developed,  while  the  left 
side  of  the  organ  becomes  atrophied.  In  the 
second  class  of  cases  the  heart  is  defectively  de- 
veloped, and  the  right  ventricle  gives  origin  to 
the  aorta,  and  often  also  vessels  are  distributed 
from  the  aorta  to  the  lungs,  while  the  ordinary 
pulmonary  artery  may  be  very  small  in  size, 
or  may  be  entirely  absent.  In  a  case  of 
this  kind,  described  by  Dr.  Ramsbotbam,  the 
pulmonary  artery  is  said  not  to  exist ;  but  by  ex- 
amination of  the  specimen  preserved  in  the  Lon- 
don Hospital  Museum,  the  writer  has  ascertained 
that  this  is  not  correct.  The  artery  exists  as  a 
very  small  vessel,  but  the  scanty  supply  of  blood 
to  the  lungs  which  it  furnished  was  complemented 
by  small  vessels  from  the  aorta.  In  cases  which 
are  not  of  uncommon  occurrence,  and  may  be 
classified  with  the  malformations  now  spoken 
of,  but  which  are  closely  allied  to  the  next  class, 
there  exists  some  source  of  obstruction  to  the 
transmission  of  the  blood  from  or  into  the  right 
ventricle,  which  determines  the  imperfect  clo- 
sure of  the  foramen  ovale,  or  the  patency  of  the 
ductus  arteriosus.  The  obstruction  in  these  cases 
generally  depends  on  disease  of  the  pulmonic 
valves,  or  obstruction  at  the  end  or  beginning 
of  the  conus  arteriosus,  or  at  the  right  auriculo- 
ventricular  aperture. 

IV.  The  fourth  class  of  malformations  con- 
sists of  defects,  of  a  slighter  description,  of  the 
valves,  or  narrowing  of  the  orifices,  or  of  the 
isthmus  aortse. 

The  semilunar  valves  may  be  excessive  or  de- 
fective in  number.  The  former  condition  probably 
does  not  materially  interfere  with  the  functions 
of  the  heart — the  latter  often  does  so,  and  es- 
pecially when,  as  is  very  frequently  the  case,  the 
valves  become  the  seat  of  disease  in  after-life. 
If  there  be  only  two  valves,  one  of  them  imper- 
fectly representing  two  distinct  segments,  there 
is  great  liability  to  incompetence.  IS  there  be 
only  one  valve,  representing  three  imperfect 
segments,  obstruction  is  almost  necessarily  occa- 
sioned. 

It  is  probable  that  the  cases  in  which  the 
tricuspid  valve  is  found  represented  by  a  kind 
of  membranous  diaphragm,  stretched  across  the 
orifice  and  perforated  in  the  centre,  and  some  of 
the  so-called  cases  of  button-hole  mitral,  are  also 
of  congenital  origin. 

It  is  not  considered  necessary  in  this  article  to 
refer  to  many  examples  of  these  different  forms 
of  malformation,  or  to  allude  to  other  of  the 
less  important  deviations  from  the  natural  con- 
formation of  he  heart.  The  subject  will  be  found 
more  fully  treated  of  in  the  works  of  Dr.  Farre1 
and  Gintrac2  and  Freidberg,*  in  the  papers  of 
Dr.  Chevers,4  and  in  the  writer's  own  work.5 
The  more  recently  published  cases  also  are  ab- 

1  On  Malformations  of  Ihe Human  Heart.  London,  1814. 
■  Observations  et  Recherches  sur  la  Cyanose,  ou  Maladie 
Bleue.  Paris,  1824. 

*  Die  angebomen  Krankheiten  des  Hertens  etc.  Leipzig, 
1844. 

*  Collection  of  facts  illustrative  of  Morbid  Conditions  of 
the  Pulmonary  Artery.  London,  1851,  and  Medical  Gatette, 
1845  to  1851. 

*  Malformations  of  the  Human  Heart.  Seocnd  edition,. 
18GG. 
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straeted  m  the  treatise  of  Taruffi,1  and  numerous 
examples  of  different  forms  of  malformat  ion  are 
given  by  Kokitansky.* 

Mode  of  Formation.— It  is  probable  that  all 
the  different  forms  of  irregularity  in  the  develop- 
ment of  the  heart  are  due  to  arrest  of  develop- 
ment, occurring  at  different  periods  of  evolution, 
so  that  the  heart  retains  the  forms  proper  to  it 
at  such  stages.  The  cause  to  which  this  arrest 
is  tc  be  ascribed  can  rarely,  however,  be  traced 
in  cases  where  the  defect  is  great,  such  as  those 
of  biloculate  heart,  or  where  the  vessels  are 
transposed  with  or  without  very  marked  imper- 
fection in  the  organ  itself.  These  defects  must 
be  ascribed  to  the  imperfect  evolution  of  the 
double  set  of  cavities,  and  of  the  pulmonary 
artery  and  aorta  from  the  primitive  trunk  and 
branchial  arches.  In  the  less  marked  defects, 
however,  the  irregularity  can  often  be  traced  to 
a  source  of  obstruction  to  the  transmission  of 
the  blood  through  one  or  other  of  the  apertures 
or  vessels.  Such  obstruction  is  much  the  most 
common  in  connection  with  the  right  ventricle 
and  pulmonary  artery.  In  cases  of  this  kind 
the  septum  of  the  ventricles  is  deficient,  so  that 
the  aorta  arises  wholly  or  in  part  from  the 
right  ventricle.  Dr.  Hunter,  in  the  paper  before 
referred  to,  when  describing  a  case  of  obstruction 
of  the  pulmonic  orifice  with  defect  in  the  septum 
of  the  ventricles,  suggested  that  the  imperfection 
in  the  septum  was  probably  caused  by  the  pul- 
monic obstruction.  Meckel,  however,  adopted 
the  view  that  the  primary  defect  was  in  the 
septum  of  the  ventricles,  and  that  the  pulmonary 
artery  became  more  or  less  abortive  from  being 
thrown  out  of  the  course  of  the  circulation  by 
the  ready  outlet  afforded  for  the  blood  from  the 
right  ventricle  into  the  aorta.  The  former  view 
seems,  however,  to  afford  the  more  satisfactory 
explanation,  and  is  in  accordance  with  the  almost 
constant  occurrence  of  disease  of  the  valves  in 
these  cases.  According  to  the  view  of  Meckel, 
the  pulmonary  artery  should  simply  be  small,  as 
when  the  ductus  arteriosus  is  absent,  like  the  case 
of  Dr.  Eamsbotham  before  referred  to,  but  such 
a  condition  is  very  rarely  found.  The  excess  in 
the  number  of  the  semilunar  valves  might  seem 
to  afford  an  example  of  redundant  development, 
but  this  condition  also  probably  depends  on  ar- 
rest of  development;  though,  as  we  do  not  clearly 
understand  the  mode  in  which  these  valves  are 
developed,  it  is  impossible  to  express  a  very 
decided  opinion  as  to  the  cause  of  the  apparent 
excess. 

Symptoms  and  Diagnosis.— There  cannot 
generally  be  much  difficulty  in  recognising  a 
case  of  malformation  of  the  heart  during  life. 
Not  only  in  cases  of  a  very  marked  kind  is  there 
generally  a  complete  history  of  the  condition  of 
the  subject  during  its  short  life,  but  the  symp- 
toms are  also  very  characteristic.  The  child  is 
very  markedly  cyanotic;  the  cheeks,  lips,  hands, 
and  feet  are  excessively  livid ;  the  fingers  and 
toes  are  clubbed ;  the  nails  are  incurved ;  and 
the  patient  is  liable  on  any  excitement,  or 
on  exposure  to  cold,  to  attacks  of  dyspnoea, 
often  followed  by  convulsions.  There  are  also 
often  present  difficulty  of  breathing,  cough,  and 

'  Sulle  ifalaltie  congenite,  etc.,  del  more.  Bologna,  1 870. 
*  Die  de/ecte  der  Sthkdevdnde  dt»  Uerxens.  Wien, 
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expectoration  of  blood ;  with  palpitation,  and 
often  pulsation  of  the  vessels  of  the  neck. 
If  also  there  be  any  obstruction  at  or  near  the 
pulmonary  orifice,  there  will  bo  a  harsh  systolic 
murmur  heard  in  the  course  of  the  pulmonary 
artery  ;  and  if  there  be  a  defect  in  the  septum 
of  the  ventricles,  the  murmur  will  be  heard 
probably  also  in  the  course  of  the  aorta.  Often 
there  are  unhealthy  ulcerations  about  the  fin- 
gers, toes,  and  anus  or  vulva.  If  the  case  do 
not  attract  notice  till  late  in  life,  there  will 
probably  be  less  marked  signs  of  obstruction  to 
the  circulation,  and  possibly  they  may  be  entirely 
absent,  and  there  may  be  no  history  of  the 
patient's  previous  condition.  In  cases  of  this 
kind  the  probability  will  be  that  if  there  is  a 
murmur  at  the  pulmonary  artery  there  is  some 
defect  at  or  near  the  orifice  of  that  vessel, 
with  or  without  an  aperture  in  the  septum  of 
the  ventricles  or  an  open  state  of  the  ductus 
arteriosus.  The  former  condition  is  so  rare  as 
the  result  of  disease  in  after-life,  that  if  the  signs 
point  to  pulmonic  valvular  disease,  its  congenital 
origin  may  safely  be  surmised.  The  open  fora- 
men ovale  and  ductus  arteriosus  could  probably 
not  be  diagnosed  with  any  certainty,  though 
cases  have  occurred  in  which  peculiar  murmurs 
noticed  during  life  were  supposed  to  be  so  pro- 
duced. It  might  be  supposed  that  when  so 
small  a  proportion  of  the  blood  is  subjected  to 
the  influence  of  the  air,  as  in  some  of  these  cases, 
the  temperature  of  the  patient  would  not  reach 
the  natural  standard,  but  the  most  careful  obser- 
vation of  the  temperature  of  children  labouring 
under  congenital  cardiac  cyanosis  has  generally 
failed  to  detect  any  marked  difference  between 
them  and  other  children  of  about  the  same  age. 

Cyanosis. —  There  are  few  subjects  which 
have  excited  more  discussion  than  the  causes  of 
Cyanosis  or  Morbus  Coerulus.  Morgagni,  in  1761, 
when  describing  the  case  of  a  girl  who  had  ob- 
struction at  the  orifice  of  the  pulmonary  artery 
with  an  unclosed  foramen  ovale,  expressed  the 
opinion  that  the  general  congestion  was  probably 
the  cause  of  the  remarkable  lividity  which  had 
been  noticed  during  life;  and  Dr.  Hunter,  in 
1783,  in  describing  a  case  of  pulmonic  obstruction 
with  imperfection  in  the  septum  of  the  ventricles, 
ascribed  the  lividity  to  the  intermixture  of  the 
venous  and  arterial  currents  of  blood.  These 
views  have  since  received  support  from  various 
writers.  The  view  of  Morgagni  has  been  main- 
tained by  Louis,  and  that  of  Hunter  by  Gintrac. 
It  has  been  very  fully  shown  that  there  is  no  just 
and  constant  relation  between  the  intensity  of  the 
cyanosis  and  the  amount  of  intermixture,  and  in- 
deed that  very  marked  cyanosis  may  exist  without 
any  intermixture ;  while  on  the  other  hand  in  all 
cases  of  marked  cyanosis  there  are  present  causes 
capable  of  producing  great  venous  congestion. 
The  writer  is,  therefore,  of  opinion  that  the 
evidence  is  very  greatly  in  favour  of  the  correct- 
ness of  the  views  of  Morgagni  and  Louis,  that 
the  cyanosis  results  from  stasis  of  the  blood, 
though  probably  other  causes  conduce  to  the  in- 
tensity and  peculiarity  of  discoloration.  Thus, 
probably,  the  defect  must  be  congenital,  or,  at 
least,  of  very  long  duration,  so  that  the  smaller 
vessels  may  become  greatly  dilated  ;  the  integu- 
ments must  be  thin,  so  as  to  allow  the  colour  of 
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the  blood  more  readily  to  be  seen,  and  lastly — 
probably  also  from  the  very  small  portion  of  the 
blood  which  can  be  subjected  to  the  influence  of 
the  air  — the  whole  mass  ia  of  an  unusually  dark 
colour,  and  bo  the  intensity  of  the  lividity  is 
Increased. 

Duration  and  Terminations. — The  duration 
of  life  in  the  subjects  of  the  different  forms  of 
malformation  varios  greatly,  according  to  the 
degree  of  the  dofoct  in  the  heart.  In  cases  in 
which  the  organ  presents  a  very  rudimentary 
condition,  life  can  only  be  prolonged  for  a  few 
hours  or  days;  while  in  the  slighter  forms  of 
defect  the  patient  may  survive  to  puberty  or  to 
manhood  or  womanhood,  or  even  to  more  ad- 
vanced age.  Thus,  in  cases  of  contraction  of 
the  pulmonary  artery,  without  other  defect  in 
the  organ,  cases  are  on  record  in  which  patients 
lived  to  44  and  63 ;  when,  with  the  pulmonic 
disease,  the  foramen  ovale  was  unclosed,  the 
subjects  have  reached  40  and  57.  Where  the 
septum  of  the  ventricles  was  deficient,  nine 
patients  are  stated  to  have  lived  to  between  20 
and  30.  Where  the  ductus  arteriosus  was  still 
open,  patients  lived  to  13£  and  19  years;  but 
of  course  these  ages  are  the  extremes,  and  by  far 
the  largest  proportion  of  the  subjects  die  much 
younger.  When  the  pulmonic  orifice  or  artery 
is  impervious,  but  few  patients  survive  for  more 
than  two  years,  but  cases  are  on  record  in  which 
9  and  12  years  of  age  were  attained;  the  age 
being  greater  according  to  the  facility  afforded 
for  the  transmission  of  the  blood  from  the  right 
side  of  the  heart,  as  when  the  septum  of  the 
ventricles  was  imperfect,  than  when  the  ventri- 
cles were  completely  separated. 

Transposition  of*  the  aorta  and  pulmonary 
artery  is  a  defect  incompatible  in  any  of  its  forms 
with  the  prolongation  of  life  for  any  lengthened 
period.  Four  cases  are,  however,  on  record  in 
which  the  patient  survived  to  between  2  and  3 
years  of  age— the  imperfection  of  the  septum  of 
the  ventricles  tending  in  these  cases  also  to  the 
prolongation  of  life. 

The  most  common  causes  of  death  in  cases  of 
malformation  of  the  heart  are  affections  of  the 
brain  and  lungs,  hajmoptysis,  &c. ;  and,  if  the  pa- 
tient survive  for  a  sufficient  period,  tuberculous 
affections.  Notwithstanding  the  very  great  ob- 
struction to  the  circulation,  dropsical  symptoms 
do  not  generally  arise  to  any  marked  degree. 

Treatment. —  It  is  scarcely  necessary  to 
speak  of  the  treatment  of  these  cases.  It  must 
consist  in  protection  against  cold;  in  the  main- 
tenance of  bodily  and  mental  quiet;  and  in  the 
use  of  a  nutritious  and  easily  digestible  diet. 

T.  B.  Peacock. 

HEART,  Morbid  Growths  in.  —  The 
various  forms  of  morbid  growth  that  have  been 
met  with  in  the  heart  may  be  thus  enumerated 
in  the  order  of  their  frequency :— 1.  Malignant 
disease ;  2.  Lymphomatous  or  lymph-adeno- 
matous  growths;  3.  Non-malignant  tumours ; 
and  4.  Cysts.  Fibroid  growths,  syphilitic  gum- 
mata,  and  tubercle,  as  well  as  hydatids  affecting 
the  heart,  are  discussed  separately  under  their 
respective  heads.  Calcareous,  cartilaginous,  and 
osseous  changes  of  the  myocardium  are  noticed 
in  the  article  Heart,  Degenerations  of. 
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I,  Malignant   Disease   of  the  Heart. — 

Cancer,  although  the  most  common  of  the  new 
formations  found  in  the  heart,  is  still  very  rare 
in  this  situation,  and  is  a  subject  chiefly  of 
pathological  interest. 

jEtiolooy. — Malignant  disease  of  the  heart 
is,  with  very  few  exceptions,  always  secondary; 
and  the  primary  growth  may  have  its  seat  in 
any  part  whatever  of  the  body.  Occasionally 
the  heart  becomes  involved  by  continuity,  the 
lungs  and  mediastinum  being  the  seat  of  the 
primary  disease.  Cases  have  occurred  at  all 
periods  of  life,  from  infancy  to  old  age  ;  but  at 
least  one-half  of  the  subjects  have  been  in  the 
middle  period  of  life.  The  disease  has  been 
most  frequently  found  in  males. 

Anatomical  Characters. —  Carcinoma,  epi- 
thelioma, and  sarcoma,  including  colloid  cancer 
and  melanosis,  have  all  been  found  in  the  heart 
in  different  instances.  Any  part  of  the  organ 
may  be  affected,  and  the  right  side  appears  to  be 
more  frequently  invaded  than  the  left ;  but  the 
disease  is  generally  multiple.  The  morbid  growth 
generally  presents  itself  at  or  upon  either  of  the 
surfaces  of  the  heart,  rather  than  in  the  sub- 
stance of  the  myocardiam.  In  these  situations 
there  appear  one  or  more  masses  of  malignant 
disease,  which  are  generally  easily  distinguished 
from  the  cardiac  tissue  around  ;  and  which  pos- 
sess the  ordinary  characters  of  such  formations, 
according  to  their  respective  forms,  encephaloid 
being  the  most  common,  and  epithelioma  by  far 
the  most  rare.  Any  difficulty  in  the  recognition 
of  the  disease  is  removed  by  section  and  micro- 
scopical examination.  The  extent  of  cardiac  wall 
involved  by  the  growth  is  sometimes  great.  When 
the  masses  of  malignant  disease  project  exter- 
nally, they  are  frequentlyassociated  with  pericar- 
ditis, either  local  or  general.  Prominent  nodules 
in  the  interior  of  the  heart  may  cause  local 
endocarditis  ;  and  in  other  instances  the  valves 
and  their  appendages  may  be  so  involved  that 
incompetence  results.  In  very  rare  cases  malig- 
nant disease  of  the  heart  proceeds  to  ulceration. 

Symptoms. — Of  thirty-six  cases  of  malignant 
disease  of  the  heart,  the  histories  of  which 
were  collected  by  Dr.  Quain,  in  thirty  either 
there  were  no  symptoms  present,  or  they  were 
not  recorded.  In  one  of  the  remaining  six 
cases,  the  subject  of  the  disease,  a  man  of  thirty- 
seven,  in  whose  heart  a  single  large  mass  of 
encephaloid  cancer  was  found  post  mortem,  had 
been  subject  to  attacks  of  excruciating  pain  in 
the  pvaecordial  region,  to  dyspnoea,  palpitation, 
and  vomiting ;  and  death  occurred  suddenly. 
Pain  in  the  chest  and  oppression,  not  referable  to 
other  causes,  are  recorded  in  two  other  cases ; 
and  in  the  fourth  there  were  anginal  seizures. 
In  cases  of  cancer  of  the  heart  spreading  from 
the  mediastinum  or  lungs,  dyspnoea,  cough,  and 
pain  are  necessarily  frequent  symptoms. 

With  respect  to  the  physical  signs  of  malig- 
nant disease  of  the  heart,  tenderness  on  per- 
cussion over  the  praecordium  (in  association 
with  local  pain),  pericardial  friction,  and  endo- 
cardial murmurs  due  to  involvement  of  the 
valvular  apparatus  in  the  new  growth,  appear 
to  be  the  only  phenomena  that  have  been  specially 
observed. 

The  disease  naturally  ends  in  death :  and  in 
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more  than  one  instance  this  termination  was 
sudden,  and  perhaps  directly  due  to  the  affection 
of  the  heart. 

Diagnosis. — This  condition  has  probably  never 
been  diagnosed  during  life.  The  appearance  of 
true  cardiac  pain,  or  of  any  of  the  physical  signs 
just  mentioned,  in  the  course  of  a  case  of  cancer, 
would,  however,  be  strong  evidence  that  the 
heart  -was  secondarily  involved. 

Treatment. — The  treatment  of  malignant 
disease  of  the  heart  is  necessarily  limited  to  the 
relief  of  any  symptoms  that  may  be  present, 
and  does  not  differ  from  the  treatment  of  cardiac 
distress  from  other  causes. 

2.  Lymphoma  of  trie  Heart.  —  Lympho- 
matous  or  lymphadenomatous  growths  have  been 
met  with  in  the  heart  in  several  cases  in  which 
the  disease  was  general,  but  this  affection  of  the 
organ  cannot  be  said  to  have  any  clinical  im- 
portance. 

3.  Non-Malignant  Tumours  of  the  Heart. 

These  growths  are  also  of  purely  pathological 
interest,  and  are  amongst  the  very  rarest  of 
morbid  appearances  in  connection  with  the  heart. 
Myomata  have  been  recorded  as  instances  of 
this  class  of  diseases.  Lipomata  lying  under  the 
endocardium  are  referred  to  in  the  article  Heart, 
Fatty  Growth  on. 

4.  Cysts  of  the  Heart. — The  occurrence  of 
true  cysts  in  the  myocardium  (hydatids,  ab- 
scesses, haematomata,  and  softening  gummata 
being  excluded)  is  doubtful. 

J.  Mitcheix  Bruce. 

HEABT,  Palpitation  of.— Stnon.:  Fr. 
Palpitation  du  Coeur  ;  Ger.  Herzklopfen. 

Definition. — Abnormal  movement  of  the 
heart,  whereby  the  force  of  the  systolic  contrac- 
tions is  increased  to  such  a  degree  as  to  give 
rise  to  a  sensation  of  discomfort  or  distress  on 
the  part  of  the  patient. 

^Etiology. — The  immediate  or  proximate 
cause  of  palpitation  is  an  over-stimulation  of 
the  excitability  of  the  muscular  structure  of  the 
heart,  induced  by  functional  errors  of  the  cardiac 
ganglia  and  of  the  vagus,  or  of  those  nerves  which, 
proceeding  from  the  ganglia  of  the  great  sympa- 
thetic, supply  the  heart.  It  is  therefore  a  true 
neurosis.  The  disordered  action  of  these  nerves 
may  be  induced  either  directly  or  by  reflex  action ; 
but  in  either  case  the  phenomena  as  regards  the 
heart  are  the  same,  namely,  the  morbid  activity 
of  a  normal  function,  which  must  be  here  con- 
sidered as  independent  of  any  accompanying  or- 
ganic lesion. 

The  predisposing  and  exciting  causes  of  palpi- 
tation of  the  heart  are  various.  The  chief  pre- 
disposing causes  are  to  be  found  in  the  nervous 
and  excitable  temperaments;  general  debility; 
inanition ;  exhaustion,  whether  bodily  or  mental ; 
early  age;  hysteria;  venereal  excesses;  and  in 
deterioration  of  the  blood,  as  occurs  in  gout, 
scurvy,  chlorosis,  or  spansemia.  Amongst  the 
exciting  causes  may  be  classed  violent  exercise  ; 
mental  shock,  emotion,  and  all  forms  of  sudden 
excitement  of  the  nervous  system;  dissipation; 
injurious  articles  of  diet ;  and  dyspepsia. 

Symptoms. — Palpitation  may  be  found  in  the 
form  of  (1)  a  single  action ;  or  (2)  a  series  of  ac- 
tions, which  may  become  prolonged,  and  of  such 
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a  character  as  to  be  esteemed  chronic.  The  single 
abnormal  beat  not  unfrequently  occurs  during  a 
first  sleep,  and  the  patient  is  wakened  by  a  con- 
sciousness of  it.  Sleep  may  then  return,  and  thf 
attack  subside  without  other  inconvenience  •  or  it 
may  be  associated  with  a  feeling  of  weight,  ful- 
ness, anxiety,  sinking,  or  even  pain  of  the  prae- 
cordia.  More  frequently,  however,  the  attacks 
are  prolonged  and  paroxysmal,  recurring  with  an 
accelerated  and  uncertain  frequency,  and  varying 
rapidity.  In  the  patient  the  act  of  palpitation 
causes  various  and  widely  different  sensations. 
There  may  be  a  mere  occasional  flutter,  or  a 
slightly  increased  action  continuing  for  a  time  ; 
or  there  may  be  increased  action  attended  with 
great  rapidity,  and  such  violence  that  the  heart 
appears  forcibly  to  strike  the  chest-walls,  dif- 
fusing its  influence  over  the  whole  sternal  region, 
and  even  at  times  agitating  the  whole  body  (a 
phenomenon  probably  due  to  an  associated 
general  nervous  agitation)  ;  or  the  heart,  again, 
may  seem  to  the  sufferer  to  rise,  as  it  were,  into 
the  throat.  "With  these  several  forms  there  may 
be  the  accompanying  symptoms  of  choking — the 
globus  hystericus ;  vertigo ;  tinnitus  aurium ; 
impaired  vision,  with  a  feeling  of  distension  of 
the  eyeballs  ;  a  copious  secretion  of  pale  limpid 
urine;  a  clammy  coldness  of  the  extremities; 
fear  of  death  ;  partial  unconsciousness  ;  or  actual 
syncope.  Paroxysms  such  as  these  may  be  pre- 
ceded by  a  somewhat  prolonged  state  of  cerebral 
disturbance,  as  evidenced  by  heat  of  brow  and 
vertex,  headache,  and  an  inaptitude  to  think  or 
regulate  the  thoughts ;  and  as  there  is  generally 
a  self-consciousness  of  the  abnormal  action  of 
the  heart,  the  anxiety  on  this  account  serves  to 
impress  the  mind  with  so  much  fear  and  inquie- 
tude, as  to  tend  to  increase  and  prolong  the  dis- 
order that  has  induced  them. 

Physical  Signs. — The  physical  examination 
of  the  heart  shows  the  apex-beat  to  be  normal 
in  position,  but  diffused  and  much  exaggerated 
in  force.  The  area  of  dulness,  as  a  rule,  is  not 
enlarged  upwards,  but  it  may  be  temporarily 
enlarged,  under  certain  circumstances,  towards 
the  right  side.  The  sounds,  always  exaggerated, 
at  times  become  very  much  so,  and  usually  with  a 
sharp  metallic  ring.  Occasionally  a  kind  of  remit- 
ting humming  sound  is  superadded,  and  may  be 
heard  even  by  the  patient ;  but  this  is  never  con- 
stant. Sometimes  the  sounds  are  heard  over  a 
great  extent  of  surface  ;  but  this  extent  is  no 
measure  of  their  intensity,  for  they  may  not  be 
loud,  but  abnormally  clear  and  distinct  only.  Oc- 
casionally there  is  a  pericardial  rubbing  accom- 
panying the  mitral  apex-shock,  simulating  the 
friction-sound  of  pericarditis,  but  there  is  never 
true  friction-sound.  The  basic  second  sound, 
more  frequently  than  the  first,  presents  the  me- 
tallic ring.  Sometimes  it  becomes  lower-pitched 
and  less  clicking  than  in  an  ordinary  paroxysm 
of  palpitation ;  and  may  even,  as  also  the  first 
sound,  so  lose  sharpness  and  abruptness  as  to 
assume  somewhat  of  the  character  of  a  soft 
murmur.  The  aorta,  carotids,  and  large  arteries 
also  throb,  and  have  an  excited  impulse.  The 
smaller  arteries  are  not  sensibly  affected.  The 
pulse  at  the  wrist  is  often  no  indicator  of  the 
amount  of  action  exhibited  by  the  heart.  Some- 
times it  has  the  character  of  being  sharp  and 
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jerking,  without  force  ;  or,  should  the  right  side 
of  the  heart  become  loaded  with  blood,  it  may 
Oe  small  and  soft,  and  weak.  On  the  subsidence 
of  a  paroxysm,  the  ventricular  impulse  may 
drop  to  its  natural  force  and  frequency,  and  the 
sounds  be  unaccompanied  by  any  exaggerations. 
Nevertheless,  though  the  attack  may  have  sub- 
sided, there  may  be  some  slight  irritability  of 
the  heart's  action  porceptible  for  some  short  time 
afterwards. 

Diagnosis. — Though  the  diagnosis  of  palpita- 
tion of  the  heart  in  some  cases  may  present  dif- 
ficulty, yet,  in  the  absence  of  evidence  of  struc- 
tural lesion,  an  incroased  impulse  presenting  the 
above  distinctive  characters  may  be  assumed  to 
be  functional  in  its  origin,  and  not  dependent  on 
any  organic  disease  of  the  heart  itself.  We 
have,  in  fact,  to  do  'with  an  exaggeration,  some- 
times highly  marked,  of  the  natural  nervous 
susceptibilities  of  the  heart  ;  and  this  nervous 
increase  of  impulse,  even  when  only  slight,  is 
usually  more  appreciated  by  the  patient,  more 
painful,  and  more  a  source  of  anxiety  than  is 
that  attending  organic  disease,  especially  in  its 
earliest  stages. 

Treatment. — The  treatment  of  palpitation 
should  in  every  case  be  directed  to  remedy  or  to 
remove  the  exciting  cause  of  the  attacks,  and 
to  render  the  nervous  system  less  susceptible. 
In  the  simpler  forms  that  which  is  prophylactic 
is  all  that  is  necessary.  In  more  marked  attacks 
general  care,  with  quiet,  may  be  sufficient ;  or 
the  administration  of  an  alkali  with  -warm 
restoratives.  In  the  protracted  and  severer 
forms  of  attack,  besides  ether  and  ammonia, 
digitalis,  aconite,  colchicum,  chloral  hydrate,  and 
the  bromides  may  be  occasionally  resorted  to. 

T.  Shapter. 

HEAET,  Pysemic  Abscess  of. — Defini- 
tion. —  Abscess  of  the  heart  occurring  in 
pyaemia. 

.52tiology. — Abscess  of  the  heart  has  been 
most  frequently  observed  in  cases  of  pysemia 
following  acute  necrosis  of  bone  or  diffuse  peri- 
ostitis, and  less  frequently  after  phlebitis,  chronic 
or  acute  arthritis,  urethral  stricture,  chronic 
abscess,  and  cancerous  ulceration.  In  eleven 
out  of  fourteen  cases,  the  histories  of  which 
were  collected  by  Dr.  Quain,  the  age  of  the 
patients  was  seventeen  years  or  under;  and 
twelve  out  of  the  same  fourteen  cases  "were 
males.  In  other  words,  pysemic  abscess  of  the 
heart  has  been  most  frequently  found  in  cases 
following  injury  to  a  bone  or  to  a  joint  in  boys. 
In  older  subjects  it  has  been  associated  with 
pysemia  secondary  to  one  or  other  of  the  diseases 
just  mentioned.  In  a  few  cases  no  primary  dis- 
ease was  discovered. 

Anatomical  Characters.  — Pysemic  disease 
of  the  walls  of  the  heart  has  been  most  fre- 
quently observed  in  the  left  ventricle,  towards 
the  base  and  in  the  papillary  muscles.  In  the 
great  majority  of  cases,  pericarditis  co-exists, 
and  very  frequently  endocardial  inflammation 
also.  The  pysemic  foci  are  generally  multiple  ; 
and  appear  at  first  as  small,  slightly  elevated, 
yellowish  or  buff-coloured,  softened  patches, 
projecting  either  on  the  external  or  on  the  inter- 
nal surface  of  the  heart,  and  covered  with  in- 
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flammatory  deposit.  On  section,  these  patches- 
either  present  an  appearance  of  diffused  yellowish 
softening,  or  contain  one  or  more  collections  of 
dark  dirty  puriform  matter,  with  ragged,  i IX— 
defined  boundaries,  as  if  formed  by  destruction 
of  the  discoloured  tissue  around,  and  varying  in 
size  from  that  of  a  pea  to  that  of  a  pin's  head. 

Microscopically  examined,  the  yellowish  pat- 
ches prove  to  be  portions  of  the  myocardium 
which  are  infiltrated  with  pus  and  granular 
matter ;  the  muscular  tissue  itself  being  in  a 
condition  of  granular  or  fatty  degeneration.  The 
puriform  material  represents  an  advanced  stage 
of  the  same  change,  consisting  of  granular  mat 
ter  and  other  muscular  debris,  blood,  and  fre- 
quently pus-corpuscles.  The  several  stages  of 
the  pysemic  process  have  been  found  side  by  side 
in  some  cases  ;  and  embola  have  been  discovered 
in  the  branches  of  the  coronary  arteries,  where 
they  may  have  served  as  the  foci  of  the  abscesses. 
The  walls  of  the  heart  are  sometimes  in  a  con- 
dition of  softening  throughout.  Pyaemic  abscess 
of  the  heart  occasionally  bursts ;  and  the  con- 
tents either  make  their  way  into  the  left  ven- 
tricle— producing  cardiac  aneurism,  and  perhaps 
giving  rise  to  further  embolism  and  pysemic 
disease — or  into  the  pericardial  sac. 

Symptoms. — Whatever  the  symptoms  of  py- 
semic abscess  of  the  heart  may  be,  they  have  in 
recorded  cases  been  completely  obscured  by  the 
general  symptoms  of  pyaemia,  and  by  the  local 
symptoms  and  signs  of  pericarditis.  Thus,  the 
patients  are  described  as  presenting  a  febrile, 
typhoid,  or  pysemic  appearance,  an  anxious 
look,  dyspnoea,  and  praecordial  pains;  pericardial 
friction  has  been  generally  discovered  over  the 
heart.  Delirium  probably  occurs  more  frequently 
than  in  ordinary  cases  of  pyaemia,  but  may  be 
referable  to  the  accompanying  pericarditis.  Th» 
physical  signs  found  in  these  cases  are  chiefly 
those  of  acute  pericarditis.  Sometimes  an  en- 
docardial bellows-murmur  may  be  heard,  due 
either  to  valvular  lesion,  or  to  the  formation  of 
an  acute  aneurism  of  the  cardiac  wall. 

Course  and  Terminations. — The  cases  of 
pysemia  in  -which  the  heart  has  been  found  post 
mortem  to  be  involved,  have  generally  proved 
rapidly  fatal,  the  patients  dying  from  exhaus- 
tion. Rupture  of  the  abscess  in  either  direction 
may  tend  to  accelerate  the  fatal  termination ; 
but  complete  rupture  of  the  wall  in  both  direc- 
tions, with  sudden  death  from  haemo-pericardium, 
as  in  non-pyaemic  abscess  of  the  heart,  does  not 
appear  to  be  on  record. 

Diagnosis. — In  every  case  of  pyaemia  the 
physical  condition  of  the  heart  should  be  regu- 
larly investigated ;  and  there  should  no  longer 
be  any  risk  of  acute  inflammation  of  the  heart 
or  pericarditis  being  mistaken  for  meningitis  or 
simple  delirium.  Pysemia  with  multiple  arthritis 
and  involvement  of  the  heart  is  more  difficult  of 
diagnosis  from  ordinary  acute  rheumatism  with 
cardiac  inflammation  ;  and  mistakes  in  such  cases 
have  not  unfrequently  occurred.  The  history  of 
the  case,  including  the  evidence  of  a  definite  in- 
jury, however  slight,  is  of  the  greatest  value  ;  but 
a  careful  consideration  of  all  the  facts  of  the 
case  alone  can  prevent  mistakes.  The  only  dif- 
ficulty that  remains  in  the  diagnosis  of  pyaemic 
abscess  of  the  heart  is  the  determination  of  its 


HEART,  PY2EMIC  ABSCESS  OF. 

existence  in  tho  presence  of  pericarditis,  which 
is  rarely  absent.  For  this  purpose  the  facts  of 
the  aetiology  of  the  case  are  more  important  than 
the  symptoms  ;  and  especially  the  occurrence  of 
an  injury  to  the  periosteum  of  a  youthful  subject 
as  the  original  cause  of  the  pyaemia.  As  a 
matter  of  fact,  the  symptoms,  either  general  or 
local,  appear  never  to  have  suggested  the  diag- 
nosis of  pysemic  abscess  of  the  heart. 

Prognosis. — If  a  diagnosis  of  abscess  of  the 
heart  can  be  made  in  pyaemia,  the  only  possible 
prognosis  that  can  be  given  is  one  of  speedy 
death. 

Treatment. — The  treatment  of  pyaemia  affect- 
ing the  heart  cannot  be  said  to  differ  in  any 
important  respect  from  that  of  ordinary  cases  of 
the  disease  (see  Pyemia).  The  accompanying 
pericarditis  Trill  call  for  local  treatment. 

J.  Mitchell  Bruce. 

HEABT,  Rupture  of. — The  heart  is  liable 
to  rupture  from  external  injuries,  and  from 
causes  acting  from  •within.  The  latter  are  called 
spontaneous  ruptures,  and  these  only  -will  be  con- 
sidered here.  Spontaneous  ruptures  may  affect 
either  the  walls  or  the  valves.  The  latter  form 
of  lesion  will  be  found  discussed  under  the  head 
of  Heart,  Valves  of,  Diseases  of. 

2Etioi.ogy. — Bupture  of  the  walls  may  be  said 
never  to  occur  spontaneously  when  the  heart  is 
healthy.  The  following  have  been  enumerated  by 
different  writers  as  the  diseased  conditions  of  the 
heart's  walls  that  predispose  to  rupture : — a  thin 
or  atrophied  condition,  simple  softening,  a '  gelati- 
niform '  condition  of  the  walls,  apoplectic  or  hae- 
morrhagic  effusion  into  the  walls,  abscess,  ulcera- 
tion, and  fatty  degeneration.  The  writer  finds 
from  a  table  of  100  cases  of  rupture,  the  his- 
tories of  which  he  has  collected  from  different 
sources,  that  the  heart  had  undergone  fatty  de- 
generation in  77;  in  6  the  walls  were  described 
simply  as  being  softened ;  in  1  there  was  rup- 
ture of  an  aneurismal  dilatation ;  in  1  there 
was  bursting  of  an  abscess  ;  in  12  the  heart  is 
said  to  have  been  healthy  in  texture,  or  not  to 
have  been  examined  ;  but  in  most  of  these  latter 
cases  mention  is  made  of  the  previous  existence 
of  endocarditis,  or  of  changes  in  the  coronary 
arteries,  fully  justifying  the  impression  that 
there  was  disease  of  the  texture  of  the  heart. 

The  influence  of  age  in  relation  to  rupture  of 
the  heart  can  be  distinctly  traced.  For  example, 
of  the  100  cases  just  referred  to,  63  were 
above  the  age  of  sixty  years.  Arranged  in 
decades,  the  cases  stand  thus  : — 2  were  between 
ten  and  twenty  ;  1  between  twenty  and  thirty  ; 
3  between  thirty  and  forty ;  6  between  forty 
and  fifty;  13  between  fifty  and  sixty  ;  33  between 
sixty  and  seventy;  24  between  seventy  and 
eighty  ;  6  were  over  eighty;  and  in  2  the  age  is 
not  stated.  With  respect  to  sex,  of  98  out  of 
100  cases  in  which  it  is  mentioned,  54  were  males 
and  44  females. 

The  exciting  cause  of  rupture  of  the  heart  is 
usually  some  mental  excitement  or  physical 
effort;  but  tho  accident  may  occur  when  the 
subject  of  it  is  at  rest,  or  pursuing  the  ordinary 
avocations  of  life. 

Anatomical  Characters. — Seat.  In  76  cases 
out  of  the  100  to  which  we  have  already  alluded, 
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the  left  ventricle  was  the  seat  of  the  rupture ; 
and  in  43  of  these  cases  the  lesion  was  in  the 
anterior  wall.  Tho  right  ventricle  was  found 
ruptured  13  times,  nine  instances  occurring  in  its 
anterior  wall.  The  right  auricle  was  ruptured 
seven  times;  the  left  auricle  twice;  and  a  rupture 
was  found  in  the  septum  four  times.  These  re- 
sults correspond  remarkably  with  those  of  other 
writers  on  the  subject.  Elleaume  (Mon.  des 
Hopit.,  1858)  in  55  cases  found  the  rupture  43 
times  in  the  left  ventricle,  seven  times  in  the 
right  ventricle,  three  times  in  the  right  auricle, 
and  twice  in  the  left  auricle. 

On  examining  a  heart  in  which  rupture  has 
occurred,  the  torn  part  is  found  to  present 
different  characters  in  different  cases.  The 
lesion  may  be  complete,  causing  perforation  of 
the  walls ;  or  it  may  be  incomplete.  In  com- 
plete rupture  the  opening  is  sometimes  barely 
sufficient  to  admit  a  probe,  whilst  in  other 
instances  it  may  be  two  or  three  inches  in 
length.  The  rent  is  sometimes  longer  exter- 
nally, and  sometimes  it  is  longer  internally. 
There  may  be  but  one,  or  there  may  be  more 
than  one,  rupture ;  and  in  the  latter  case  the 
ruptures  may  or  may  not  communicate  with  one 
another.  In  incomplete  rupture  the  injury  may 
be  confined  to  the  internal  surface,  or  to  the  ex- 
ternal surface,  or  it  may  occur  in  the  substance 
of  the  walls.  The  edges  of  the  rent  are  ragged, 
irregular,  and  sometimes  ecchymosed.  The  irre- 
gularity of  the  edges  is  due  to  the  manner  in 
which  the  muscular  fibres  are  torn,  whether  across 
or  split  longitudinally.  This  description  refers 
more  correctly  to  rupture  in  a  heart  that  is  the 
subject  of  fatty  degeneration.  The  appearances 
are  different  when  the  rupture  is  secondary  to 
an  abscess,  or  to  ulceration,  or  to  certain  other 
causes  presently  to  be  described.  In  such  cases 
the  lesion  has  been  described  as  a  rent,  tear, 
ulceration,  or  perforation.  The  condition  of  the 
heart  in  the  majority  of  cases  of  rupture  has 
been  already  referred  to  in  this  article  under 
the  head  of  Mtiology.  Ecchymoses  are  some- 
times found  in  the  vicinity  of  the  lesion.  The 
pericardium  generally  contains  an  effusion  of 
blood,  which  often  surrounds  the  heart  with 
coagulum,  leaving  the  sac  filled  with  serum,  to 
the  amount,  it  may  be,  of  thirty  ounces,  as 
in  an  instance  which  came  under  the  writer's 
notice. 

Mechanism. — Rupture  of  the  heart  is  doubt- 
less nearly  always  the  result  of  a  strain  or  of 
pressure  acting  upon  the  muscular  walls.  The 
walls  of  the  healthy  heart  are  sufficiently  strong 
to  resist  any  ordinary  force  to  which  they  are 
exposed.  But  when  they  are  softened  by  de- 
generation, or  are  very  thin,  as  is  sometimes  the 
case  inthe  auricles  or  the  rightventricle,  theymay 
give  way  before  the  pressure  to  which  they  are 
exposed  during  muscular  efforts  or  strains,  or 
even  in  the  ordinary  action  of  the  organ.  Thus, 
when  a  part  of  the  wall  of  the  heart  is  weakened 
by  softoning  or  other  cause,  this  spot  may  be,  as 
it  were,  torn  across  by  the  contraction  of  the 
healthy  fibres  among  which  it  is  situated.  Or 
again,  when  the  walls  of  the  heart  are  thick,  it 
may  bo  that  the  outer  surface,  being  strained 
over  the  contents  of  a  distended  ventricle,  as 
would  be  the  outer  surface  of  an  overbent  hoot». 
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gives  way,  tears,  and  the  opening  gradually 
extends  from  without  inwards.  These  facts 
euablo  us  to  understand  why  rupture  is  more 
frequent  in  the  left  than  in  the  right  ventricle. 
A  further  explanation  is  to  be  found  in  the  fact 
that  the  left  ventricle  is  more  frequently  than 
the  right  the  seat  of  fatty  degeneration,  from 
causes  elsewhere  alluded  to  (see  Huaht,  Fatty 
Degeneration  Oi).  There  is  yet  another  way  in 
which  softening  leads  to  rupture.  A  softened  spot 
occurs  in  the  substance  of  the  heart,  and  into 
it  hsemorrhapo  takes  place,  constituting  what  is 
termed  apoplexy  of  the  heart.  At  times  this 
hsemorrhagic  softening  may  yield  either  oxter- 
nally  or  internally,  and  give  rise  to  rupture. 
Lastly,  the  writer  has  seen  more  than  once  a 
small  spot  of  softening  with  loss  of  substance 
occurring  on  the  internal  surface  of  the  ventri- 
cular wall,  most  frequently  in  the  left ;  this 
softening  and  breaking  down  of  tissue  gradually 
insinuates  itself  amongst  the  muscular  fibres, 
until  finally  perforation  of  the  outer  wall  of  the 
heart  occurs. 

Symptoms. — The  symptoms  of  rupture  of  the 
heart  may  be  described  as  those  which  are  pre- 
monitory ;  and  those  which  occur  at  the  time  of 
the  accident.  The  former  are  such  as  indicate  a 
diseased  condition  of  the  organ — namely,  breath- 
lessness  on  exertion,  palpitation,  more  or  less 
irregularity  of  pulse,  and  faintness.  In  some 
instances  recorded  these  symptoms  were  so  slight 
as  hardly  to  attract  attention ;  in  others  so 
severe  as  to  cause  intense  suffering.  In  the 
majority  of  the  cases  noted  in  the  table  referred 
to,  no  mention  is  made  of  any  preceding  symp- 
toms, death  being  sudden.  In  several  cases  it  is 
distinctly  stated  that  no  symptoms  preceded  the 
fatal  attack. 

The  occurrence  of  the  lesion  itself,  when  the 
patient  has  lived  long  enough  to  describe  his 
sensations,  lias  alwaj's  been  marked  by  intense 
cardiac  suffering,  more  or  less  distress  in 
breathing,  restlessness,  rapid  and  irregular 
pulse,  faintness,  pallor,  coldness  of  the  skin, 
sometimes  vomiting,  and  by  various  nervous 
symptoms.  When  life  is  prolonged  beyond  a  few 
minutes,  there  may  be  more  or  less  intermission 
in  the  progress  of  these  symptoms ;  but  the  whole 
attack  is  marked  by  anguish  more  or  less  severe. 
The  duration  of  the  attack  itself  from  the  first 
fatal  seizure  varies  remarkably.  In  71  out  of 
the  100  cases  alluded  to,  death  was  sudden,  occur- 
ring within  one  or  two  minutes.  One  patient, 
however,  lived  eight  days,  1  six  days,  1  three 
days ;  5  lived  over  forty-eight  hours,  3  lived 
under  twenty-four  hours,  and  19  under  twelve 
hours. 

The  special  symptoms  indicative  of  a  fatal 
seizure  are,  in  addition  to  those  already  men- 
tioned, severe  precordial  pain,  dyspnoea,  vomit- 
ing, cyanosis,  pallor,  loss  of  consciousness,  and 
convulsions.  These  symptoms,  or  some  of  them, 
were  noted  in  44  out  of  the  100  cases;  and 
in  24  of  these  the  patient  lived  for  more  than 
five  minutes  after  seizure,  and  in  some  of  the 
oases  for  more  than  twelve  hours.  These  cases, 
doubtless,  are  instances  in  which  the  muscular 
fibres  are  torn  apart  layer  by  layer  successively. 
In  the  other  20  cases  the  patient  was  seized 
with  severe  pain,  and  then  expired ;  or  with 
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dyspnoea  and  some  of  the  other  6ymptoma  men- 
tioned above,  and  lived  but  a  few  seconds. 

The  physical  signs  of  complete  rupture  having 
occurred,  so  far  as  can  be  ascertained,  are  merely 
—  a  greater  or  less  amount  of  dulness  in  the  re- 
gion of  the  heart ;  the  impulse  diminished  ;  the 
sounds  muffled,  distant,  or  imperfectly  developed  , 
and  the  pulse  weak  and  intermittent. 

Course  and  TERMINATIONS. — The  difference 
in  the  progress  of  the  fatal  malady  depends 
much  upon  the  seat  of  the  rupture,  on  the  size 
of  the  opening,  and  on  the  rapidity  with  which 
the  extension  of  the  laceration  takes  place. 
In  the  cases  in  which  the  septum  is  torn,  there 
is  no  external  haemorrhage,  and  life  is  pro- 
longed until  the  patient  dies  from  disturbance  in 
the  functions  of  such  an  important  organ  as  the 
heart.  (See  a  case  reported  by  Dr.  Peacock, 
Pathological  Transactions,  vol.  v.)  The  progress 
of  the  symptoms  is  also  influenced  by  the 
direction  and  course  of  the  rupture.  If  the  torn 
fibres  overlap  from  the  inside  or  from  the  out- 
side,  the  injury  penetrates  slowly  through  the 
cardiac  wall,  and  the  fatal  progress  is  also  slow. 
(See  cases  recorded  by  the  writer  in  the  Patho- 
logical Transactions,  vol.  iii.,  and  also  in  vol.  xii. ; 
and  a  case  by  Dr.  Peacock  in  vol.  xvii.  of  the 
same  Transactions.) 

Prognosis. — As  far  as  is  known,  rupture  of 
the  heart  is  always  fatal.  Still  it  is  possible 
that  such  an  accident,  owing  to  the  small  size 
of  the  opening,  its  incomplete  character,  and  its 
occlusion  by  a  coagulum,  may  not  prove  fatal. 
Numerous  instances  are  recorded  of  severe 
wounds  of  the  heart,  the  subjects  of  which 
have  survived.  Ollivier  has  collected  29  such 
cases,  only  two  of  which  proved  fatal  within 
forty-eight  hours,  the  others  living  from  four  to 
eight  days.  Cases  are  recorded  in  which  persons 
have  survived  many  years  severe  wounds  of 
this  important  organ.  These  cases,  however, 
differ  from  those  of  rupture  in  this  particular, 
that  they  occur  in  the  healthy  organ,  whilst 
spontaneous  rupture  occurs  in  the  heart  when 
it  is  seriously  diseased  (see  Heabt,  "Wounds 
of). 

Treatment. — In  the  way  of  treatment  of 
rupture  of  the  heart  little  can  be  done.  The 
patient's  sufferings  may  perhaps  be  relieved  by 
the  hypodermic  injection  of  morphia,  or  by  the 
use  of  other  sedatives.  Perfect  rest  should,  if 
possible,  be  maintained. 

R.  Qoain,  M.D. 

HEAJBT,  Softening  of. — This  term  was 
formerly  applied  to  several  conditions  of  the 
heart  in  which  the  consistence  of  the  cardiac  tis- 
sue was  diminished,  whilst  the  process  to  which 
it  was  due  was  obscure  or  anomalous.  It  is 
probable  that  under  the  name  of  softening  of  the 
heart  there  were  especially  included  instances  of 
acute  myocarditis,  parenchymatous  degeneration, 
and  fatty  degeneration.  In  the  present  more 
advanced  state  of  cardiac  pathology,  it  seems 
desirable  that  the  expression  '  softening,'  while 
retained  to  express  a  familiar  physical  condition, 
should  cease  to  be  employed  as  a  classifying 
term — that  is,  to  designate  any  specific  anato- 
mical state. 

J.  Mitchell  Bruce. 
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HEAET,  Syphilitic  Disease  of. — Syphilitic 
disease  of  the  heart  is  by  no  means  a  rare  con- 
dition, having  been  found  in  a  large  number  of 
instances  in  'which  the  specific  nature  of  the 
lesion  was  determined  with  certainty  ;  whilst,  in 
another  series  of  cases,  similar  anatomical  ap- 
pearances were  present,  although  the  existence  of 
syphilis  was  not  ascertained.  Syphilitic  disease 
of  the  heart  is  therefore  of  much  pathological 
interest ;  but  it  cannot  be  said  that  a  great 
deal  is  known  as  yet  with  respect  to  its  clinical 
history. 

Etiology. — There  appears  to  be  nothing  of 
importance  known  as  to  the  causes  of  the 
localisation  of  syphilis  in  the  heart.  The  con- 
genital as  well  as  the  acquired  form  of  the  dis- 
ease has  been  met  with. 

Anatomical  Characters. — This  morbid  con- 
dition presents  two  leading  appearances  post 
mortem.  The  first  is  the  well-marked  syphilitic 
gumma,  which  closely  resembles  the  same  form 
of  growth  as  it  is  met  with,  for  example,  in  the 
liver  and  testicles.  Gummata  of  the  heart  appear 
as  pale  yellow  patches  in  the  cardiac  wall,  or  as 
yellowish  nodules  which  are  found  on  section. 
They  present  a  variety  of  appearances,  according 
to  their  age.  When  young  they  are  firm  or  even 
scirrhoid ;  elastic,  and  homogeneous ;  creak  on 
section;  and  are  very  slightly  succulent:  but 
when  older,  they  become  soft  and  cheesy,  like  a 
mass  of  '  yellow  tubercle.'  In  either  form  the 
masses  are  not  isolated,  but  pass  continuously 
into  the  myocardium,  either  directly,  or  through 
the  medium  of  soft  vascular  connective  tissue, 
so  that  they  have  generally  been  described  in 
this  country  as  '  infiltrations '  or  '  deposits.' 
The  superjacent  endocardium  or  pericardium 
is  vascularised  and  dull  in  the  early  stage  of 
the  nodules ;  opaque  and  thickened  in  the  more 
advanced.  The  masses  or  nodules  occur  in 
various  numbers  in  different  instances,  but  are 
generally  multiple.  They  may  be  found  in  any 
part  of  the  heart.  Gummata  most  frequently 
become  caseous  in  the  centre,  as  described ;  and 
they  may  then  soften  more  completely  and  dis- 
charge inwards,  leading  to  acute  cardiac  aneurism 
and  ulcer  of  the  wall ;  but  more  frequently  the 
cheesy  products  are  in  a  great  measure  absorbed, 
leaving  a  puckered  fibroid  patch  behind. 

The  second  form  of  syphilitic  disease  of  the 
heart  is  the  fibroid  patch.  This  is  sometimes 
well-defined  and  localised,  and  in  such  instances 
it  represents  the  stage  of  full  development  of  an 
area  of  ordinary  syphilitic  interstitial  inflam- 
mation. In  other  specimens,  the  fibroid  patches 
appear  as  irregular  masses  of  indurated  fibroid 
tissue,  occupying  part  of  the  wall  of  the  heart, 
and  sending  septa  into  the  depth  of  the  myocar- 
dium, whilst  the  endocardium  and  pericardium 
that  correspond  to  them  are  opaque,  thickened, 
and  puckered.  The  syphilitic  nature  of  such 
patches  may  be  determined  by  the  presence  of 
specific  lesions  in  other  viscera. 

A  form  of  the  disease  intermediate  between 
the  two  forms  just  described  is  one  in  which 
the  outer  zone  of  the  gumma  has  undergone 
development  into  fibroid  tissue,  and  the  caseous 
centre  remains  as  a  'fibrinous'  mass. 

The  microscopical  characters  of  syphilitic 
growths  do  not  require  to  be  described  horo. 
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In  the  heart,  the  primary  seat  of  the  disease  is 
the  intermuscular  tissue;  the  muscular  fibres 
lying  imbedded  in  the  gummatous  products  or 
in  the  fibroid  growth  being  either  healthy  in 
appearance,  or  fattily  degenerated  and  broken  up. 

Syphilitic  endarteritis  {obliterans)  may  also 
occur  in  the  vessels  of  the  myocardium,  and 
give  rise  to  infarction  of  the  walls  of  the  heart. 

Amongst  the  occasional  effects  of  syphilitic 
disease  of  the  heart  are  chronic  aneurism  of  the 
walls ;  distortion  of  the  ostia  and  of  the  valves 
and  their  appendages ;  and,  more  frequently, 
adhesion  of  the  pericardium.  Some  of  the  other 
viscera  present,  as  a  rule,  evidence  of  syphilitic 
disease. 

Symptoms. — The  subjects  of  syphilis  of  the 
heart  may,  from  a  clinical  point  of  view,  be 
divided  into  three  classes.  The  first  class  of 
patients  suffer  from  some  one  or  other  of  the 
ordinary  symptoms  of  chronic  cardiac  disease, 
such  as  dyspnoea,  cardiac  distress,  palpitation, 
pulmonary  complications,  and  general  dropsy; 
whilst  the  physical  signs  are  those  of  cardiac 
enlargement,  and  perhaps  of  valvular  incompe- 
tence. Precordial  uneasiness,  syncopal  attacks, 
and  remarkable  infrequency  of  the  pulse,  have 
been  prominent  features  in  several  recorded 
cases. 

The  second  class  of  subjects  of  this  disease 
die  suddenly,  after  few  if  any  complaints  refer- 
able to  the  heart. 

The  third  class  die  of  syphilitic  marasmus, 
and  may  or  may  not  present  some  evidence — by 
physical  signs  or  otherwise — that  the  heart  is 
not  sound. 

In  many  of  the  cases,  other  symptoms  of 
visceral  syphilis — for  example,  phenomena  con- 
nected with  the  brain  and  nervous  system — have 
been  prominent. 

Diagnosis. — "Well-defined  symptoms  or  physi- 
cal signs,  such  as  those  just  mentioned,  con- 
nected with  the  heart,  occurring  in  a  syphilitic 
subject,  would,  in  the  absence  of  other  more 
probable  causes,  such  as  a  history  of  endocarditis 
or  Bright' s  disease,  furnish  considerable  grounds 
for  the  diagnosis  of  specific  cardiac  disease. 

Prognosis. — If  such  a  diagnosis  were  posi- 
tively made,  the  prognosis  would  be  more  favour- 
able than  it  is  perhaps  in  any  other  form  of 
chronic  heart-disease,  inasmuch  as  the  condition 
might  be  successfully  removed  by  treatment. 

Treatment. — Anti-syphilitic  remedies,  espe- 
cially iodide  of  potassium,  should  be  freely  tried, 
along  with  the  other  remedies  indicated  on 
general  principles.        J.  Mitchell  Brucb. 

HEAET,  Thrombosis  of. — Synon.  :  Heart- 
clotting  ;  Fr.  Thrombose  cardiaque  ;  Ger.  Gcrin- 
nungen  im  Herzen  ;  Herzpolypen. 

Definition. — Coagulation  of  the  blood  within 
the  cavities  of  the  heart  during  life. 

^Etiology. — Thrombosis  of  the  heart  is  most 
frequently  due  to  local  arrest  of  the  movements 
of  the  blood,  comparatively  or  absolutely,  within 
its  cavities.  Such  arrest  is  itself  generally 
referable  to  weakness  of  the  cardiac  contractions, 
whether  associated  with  dilatation  secondary  to 
valvular  or  pulmonary  disease,  or  due  to  some 
primary  affection  of  the  muscular  walls.  The 
peculiar  saccular  condition  of  the  extremities  of 
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the  auricular  appendages,  and  the  trabecular 
arrangement  of  the  columnae  curneie  of  the 
ventricles,  as  well  as  the  distance  of  the  same 
parts  from  the  main  blood-currents,  determine 
the  favourite  localisation  of  the  thrombosis. 
Roughening  of  tho  endocardium  is  another  cause 
of  thrombosis,  but  one  which  is  to  be  considered 
less  common  than  the  causes  already  men- 
tioned, unless  the  fibrinous  coagula  of  endocar- 
ditis, or  vegetations,  bo  regarded  as  thrombi, 
which,  in  the  strict  sense  of  the  term,  they 
partly  are.  Possibly  certain  conditions  of  the 
blood  may  contribute  to  the  occurrence  of  car- 
diac thrombosis.  Finally,  thrombi  once  formed 
tend  to  promote  the  further  progress  of  the  con- 
dition. 

Anatomical  Characters.  —  Coagula  found 
within  the  heart  are  of  two  kinds,  which  have 
been  termed  active  and  passive,  according  as 
they  are  formed  during  life,  or  at  or  after 
death,  respectively;  and  the  characters  of  the 
former,  with  which  alone  we  are  here  concerned, 
cannot  be  understood  until  those  of  the  latter 
have  been  briefly  described. 

Passive  coagula  are  found  in  the  heart  in  most 
necropsies,  occupying  the  track  of  the  principal 
blood-currents.  Frequently  they  appear  as  black 
3r  red  blood-clots,  occupying  the  auricles  princi- 
pally, and  moulded  in  their  cavities.  In  other 
cases  they  take  the  form  of  masses  of  firm 
whitish  fibrine,  cleaving  with  some  tenacity  to 
the  endocardium,  but  not  truly  adherent ;  matted 
with  the  chordae  tendineae  and  columnse  carnese ; 
and  projecting  some  distance  into  the  pulmo- 
nary artery.  Or,  thirdly,  passive  coagula  may  be 
a  combination  of  the  two  previous  forms,  the 
upper  part  (according  to  the  position  of  the  body) 
being  decolourised  or  fibrinous,  and  the  deeper 
part  resembling  more  an  ordinary  blood-clot.  In 
certain  cases  these  passive  clots  are  peculiar. 
In  phthisis  and  other  diseases  proving  fatal  by 
very  slow  exhaustion,  they  are  remarkably  firm 
and  fibrinous,  and  closely  matted  amongst  the 
chordae  tendineae — appearances  which  seem  to 
indicate  that  coagulation  was  slowly  proceeding 
for  some  time  before  the  heart  had  finally 
ceased  to  beat.  In  anaemia  they  are  jelly-like 
and  translucent.  In  leukaemia  they  are  soft  and 
creamy  in  appearance,  and  yield,  when  broken 
up,  a  puriform  fluid.  In  the  acute  exanthemata 
these  passive  clots  are  soft  and  friable  ;  and  in 
many  cases  of  these  and  of  other  forms  of  acute 
disease  and  of  sudden  death,  no  coagula  are  found 
in  the  heart,  which  contains  only  fluid  blood. 

Active  coagula — the  result  of  thrombosis  of 
the  heart — are,  on  the  contrary,  situated  in 
the  saccular  appendages  of  the  auricles,  at  the 
apex  of  the  ventricles,  and  in  the  recesses 
behind  and  between  the  columnae  carneae — in 
other  words,  as  far  as  possible  from  the  track 
of  active  blood-currents.  In  these  situations 
they  may  be  seen  projecting  in  the  form  of 
fleshy  knobs  or  globes,  with  their  free  surface 
smooth  and  rounded.  Their  deep  surface  is  ad- 
herent to  the  endocardium,  from  which,  however, 
it  can  generally  be  separated  without  much  diffi- 
culty, leaving  behind  it  a  discoloured  mark.  If 
the  thrombus  be  incised,  it  will  be  found  to  be 
laminated  in  structure,  somewhat  after  the  fashion 
of  an  onion,  the  colour  of  thesection  being  greyish- 


brown  or  yellowish,  with  irregular  patches  of 
red  and  black.  In  most  instances  the  centre  is 
less  firm  than  the  periphery;  and  usually  it  is 
of  a  fluid  consistence,  in  the  form  of  a  foul, 
sanious,  puriform  substance. 

If  the  process  of  thrombosis  have  been  pro- 
ceeding for  some  time,  these  formations  may 
extend  in  all  directions,  embrace  the  columns 
carneae,  coalesce  in  front  of  them,  and  finally 
may  fill  up  a  considerable  portion  of  one,  or 
even  of  more  than  one,  cavity.  The  thrombi 
are  generally  friable  ;  but  sometimes  they  gain 
in  firmness  by  tho  deposit  of  lime-salts  within 
them  ;  and  at  other  times  it  is  possible  that  they 
become  detached  and  form  into  the  '  fibrinous 
balls '  which  have  occasionally  been  found  lying 
free  in  the  cavities  of  the  auricles.  Cardiac 
thrombi  may,  in  part  at  least,  be  reabsorbed. 
They  frequently  give  way  during  life ;  and 
portions  of  them,  as  well  as  of  their  puriform 
contents,  are  conveyed  into  the  circulation, 
causing  embolism  and  pyaemia. 

It  may  be  added  that  embolism  of  the  heart 
has  frequently  been  found — thrombi  or  simple 
clots,  sometimes  of  remarkable  size,  having 
been  carried  from  the  veins,  and  arrested  in 
the  heart  or  in  the  mouth  of  the  pulmonary 
artery. 

Symptoms. — The  clinical  phenomena  associated 
with  true  cardiac  thrombosis  may  be  best  de- 
scribed as  those  of  the  last  stage  of  chronic  dis- 
ease of  the  heart.  Praecordial  distress  and  restless- 
ness ;  irregularity  and  feebleness  of  the  pulse; 
oedema  and  coldness  of  the  extremities ;  pulmo- 
nary congestion,  infarction,  and  oedema  ;  dulness 
of  expression,  and  sopor,  broken  by  low  weak  de- 
lirium ;  with  other  symptoms,  as  well  as  with  the 
signs  of  cardiac  failure  and  imperfect  emptying 
of  the  cavities  in  systole — all  these  phenomena  are 
associated  with  the  process  of  active  coagulation 
within  the  heart.  It  would  not,  however,  be 
correct  to  describe  these  phenomena  as  symptoms 
directly  referable  to  the  thrombosis.  Ail  that 
can  be  said  is.  that  in  such  a  case  thrombosis 
is  probably  going  on  and  increasing  the  embar- 
rassment and  the  gravity  of  the  condition.  Ad 
unusual  degree  of  cyanosis  appears  in  6ome 
instances.  The  symptoms  of  arterial  embolism 
may  suddenly  make  their  appearance  from  de- 
tachment of  particles  of  the  clots ;  and,  if  the 
puriform  contents  find  their  way  into  the  circu- 
lation, septicaemia  may  result. 

The  dislodgment  en  masse  of  a  large  venous 
thrombosis,  and  the  impaction  of  the  same,  or 
of  a  '  fibrinous  ball,'  in  one  of  the  ostia  of  the 
heart  have  caused  sudden  death  in  several  cases. 

Passive  coagulation. — It  should  be  added  that 
the  appearance  of  the  '  passive  '  form  of  coagula- 
tion within  the  heart,  which  has  been  already 
referred  to  as  a  post-mortem  process,  or  one  oc- 
curring in  articulo  mortis,  has  been  otherwise 
interpreted  by  some  authorities,  who  regard 
passive  coagula  as  formed  ante  mortem,  and  as 
giving  rise  to  severe  symptoms  by  the  embar- 
rassment which  they  produce  in  the  circulation. 
Tho  symptoms  caused  by  this  condition  are  said 
to  be — great  praecordial  pain  and  distress ;  tumul- 
tuous action  of  the  heart,  passing  on  to  irregu- 
larity, flickering,  and  finally  arrest,  whilst  the 
pulso  is  very  feeble ;  urgent  dyspnoea ;  cyanosis ; 
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haemoptysis ;  coldness  of  the  extremities  ;  deepen- 
ing stupor;  and  coma  ending  in  death — in  short, 
the  congeries  of  symptoms  which  would  be  re- 
ferred by  most  authorities  to  failure  of  the 
muscular  walls  of  the  heart,  the  coagulation 
being  regarded  by  the  latter  as  only  another 
result  of  the  same  condition. 

Diagnosis. — In  the  presence  of  the  very  se- 
rious and  complex  conditions  with  which  cardiac 
thrombosis  is  usually  associated,  the  question  of 
its  existence  can  hardly  be  said  to  occur  to  the 
physician  as  a  point  of  great  importance.  An 
unusual  degree  of  cyanosis,  especially  if  it  be 
progressive,  favours  the  recognition  of  this  state; 
and  in  the  absence  of  valvular  disease,  the  occur- 
rence of  embolism  or  pyaemia  -would  tend  to  con- 
firm it. 

Treatment. — The  treatment  of  cardiac  throm- 
bosis consists  in  the  treatment  of  its  cause  ;  and 
nothing  is  demanded  or  can  be  done  for  the 
former  which  is  not  indicated  for  the  relief  of 
the  latter. 

Those  authorities  who  see  in  '  passive '  coagula 
the  evidence  of  rapid  ante-mortem  thrombosis, 
recommend  the  use  of  stimulants,  and  even  of 
certain  drugs  which  are  supposed  to  have  a  sol- 
vent effect  on  fibrinous  deposits,  especially  am- 
monia. J.  Mitchell  Bruce. 

HEART,  Tuberculosis  of. — Independently 
of  the  pericardium,  the  heart  itself  is  believed 
to  be  rarely  the  seat  of  tubercular  disease. 
Grey  miliary  tubercles  have  been  found  in  the 
connective  tissue  of  the  wall  of  the  heart,  in 
some  cases  of  acute  general  tuberculosis.  In 
other  instances  the  '  tubercle '  has  been  of  the 
yellow  or  cheesy  kind,  in  the  form  of  small 
nodules  lying  at  various  depths  in  the  muscular 
tissue  beneath  the  pericardium ;  the  latter  also 
being  frequently  affected,  as  well  as  the  lungs, 
intestines,  and  other  organs. 

There  appears  to  be  no  evidence  that  tubercu- 
losis of  the  myocardium  gives  rise  to  definite 
symptoms,  or  that  it  can  be  recognised  during 
life.  J.  Mitchell  Bruce. 

HEAJRT,  "Valves  and  Orifices  of,  Diseases 

of. — Classification. — The  diseases  of  the  valves 
and  orifices  of  the  heart  which  produce  mechanical 
disorders  of  the  circulation,  by  establishing  ab- 
normal relations  between  those  parts,  are  of  two 
kinds — obstructive  and  regurgitant.  Valvular 
disease,  on  the  one  hand,  is  said  to  be  obstruc- 
tive when  narrowing  of  an  orifice  presents  an 
obstacle  to  the  passage  of  the  blood-current — a 
condition  better  named  stenosis.  On  the  other 
hand,  when  the  blood  regurgitates  or  flows  back 
through  an  orifice,  in  consequence  of  imperfect 
closure  of  the  valves,  due  either  to  valvular 
changes  or  to  widening  of  the  orifice,  the  condi- 
tion is  called  regurgitation  or  insufficiency. 

Aneurism  of  the  valves  of  the  heart  will  be 
discussed  separately.  See  Heart,  Valves  of, 
Aneurism  of. 

2Etiology. — Each  of  the  orifices  may  be 
affected  with  one  or  both  forms  of  disease,  but 
the  frequency  with  which  the  several  orifices  are 
attacked  varies.  The  results  of  organic  disease 
are  chiefly  met  with  in  the  left  side  of  the 
heart,  and  are  due  to  local  inflammation — endo- 


HEART,  VALVES  OF,  DISEASES  OF.  62» 
carditis  and  its  consequences;  or  to  chronic 
degenerative  changes,  such  as  atheroma.  In 
adult  life  the  valves  of  the  left  side  are  more 
frequently  affected  than  those  of  the  right,  be- 
cause they  have  to  bear  a  much  greater  pros- 
sure  ;  but  in  foetal  life,  when  the  condition  ib 
reversed,  the  right  valves  suffer  more.  Endo- 
carditis is  commonly  of  rheumatic  origin,  and 
attacks  the  mitral  more  frequently  than  the 
aortic  valves ;  the  former  having  to  sustain  the 
full  force  of  the  ventricular  systole,  while  the 
latter  only  bear  the  force  of  the  aortic  recoil. 
In  addition  to  rheumatic  fever,  the  chief  diseases 
which  tend  to  develop  endocarditis  are — pyaemia, 
puerperal  fever,  the  exanthemata,  chronic  renal 
disease,  and  syphilis.  The  aortic  valves  are 
more  commonly  affected  than  the  mitral  by 
chronic  endarteritis  extending  from  the  aorta, 
the  chief  causes  of  which  are  gout,  old  age, 
syphilis,  and  the  abuse  of  alcohol.  These  facts 
explain  why  mitral  affections  (commonly  rheu- 
matic) occur  mostly  in  early  life,  and  aortic 
affections  in  later  life.  Valvular  lesions  are  more 
common  in  men  than  in  women,  from  the  strain 
of  the  heart  incidental  to  more  laborious  occu- 
pations. Strain  helps  to  swell  the  greater  pro- 
portion of  disease  of  the  aortic  valves,  which  are 
liable  to  rupture  from  effort ;  but  similar  acci- 
dents may  occur  to  the  mitral  valve  and  its 
tendinous  cords. 

Anatomical  Characters. — The  pathological 
changes  in  the  valves  and  orifices  of  the  heart, 
which  cause  valvular  defects,  are  mostly  the 
results  of  acute  or  chronic  endocarditis.  In 
the  acute  form,  the  valvular  defect  is  caused  by 
the  growth  of  vegetations  which  prevent  the 
action  of  the  valve-segments  ;  or  by  softening 
and  ulceration  of  the  valve-structure,  which  lead 
to  valvular  aneurism  and  perforation,  or  to  loss 
of  substance  and  consequent  insufficiency.  The 
more  chronic  form  of  inflammation  produces 
thickening  of  the  valves  from  overgrowth  of  the 
connective  tissue,  with  subsequent  calcareous 
degeneration  and  retraction  from  shrinking  of 
the  hyperplastic  connective  tissue ;  or  adhesion 
of  the  valve-segments  causing  stenosis. 

Aortic  stenosis  is  generally  the  result  of 
thickening  and  calcareous  degeneration  of  the 
valves,  or  of  deformity  of  the  valves  from  vege- 
tative growths,  which  obstruct  the  free  passage 
of  the  blood  from  the  ventricle.  Sometimes  it  is 
due  to  adhesion  of  the  valves  preventing  their 
elevation,  and  causing  them  to  form  a  diaphragm 
with  a  narrow  central  aperture.  More  rarely  it 
is  caused  by  contraction  of  the  fibrous  ring  of 
the  aortic  orifice,  or  by  endocardial  thickening 
producing  contraction  immediately  beneath  the 
valves. 

Mitral  stenosis  residts  most  frequently  from 
thickening  and  rigidity  of  the  valves,  which 
adhere  at  their  edges  to  each  other,  so  as  to 
form  a  diaphragm  between  the  auricle  and  the 
ventricle.  This  diaphragm  is  usually  funnel- 
shaped,  with  a  button-hole  aperture  sometimes 
not  larger  than  a  goose-quill.  In  these  cases 
the  tendinous  cords  of  the  valve  are  shortened, 
and  their  muscles  thickened.  In  some  cases  the 
valves  are  smooth  and  thin ;  in  others  they  are 
thickened,  studded  with  vegetations,  rough  and 
calcareous.  This  latter  state  may  cause  stenosis. 
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without  any  funnel-formation,  as  may  also  fibri- 
nous clots  or  polypi  obstructing  the  orifice. 
In  many  cases  of  mitral  stenosis,  the  valves  are 
also  insufficient. 

Aortio  insufficiency  often  depends  on  dilatation 
of  the  aortic  orifice,  duo  to  softening  of  the 
aortic  coats,  with  little  or  no  change  in  the 
valves,  which  are  incapable  of  closing  the  en- 
larged orifice.  Vegetations,  thickening,  retrac- 
tion, calcareous  degeneration,  adhesions,  per- 
forations, loss  of  substance,  and  rupture  of  the 
valve-segments  by  effort  are  all  causes  of  aortic 
insufficiency.  In  rupture  of  the  valves,  a  full 
description  of  which  was  first  given  by  Dr.  Quain 
{Edin.  Monthly  Joum.  1846),  the  valve-segment 
is  torn  from  its  angles  of  attachment,  and  its  free 
edge  retroverted  towards  the  ventricle.  This 
accident  happens  more  frequently  in  cases  where 
the  valves  were  previously  diseased,  and  in  such 
cases  further  laceration  may  occur. 

Mitral  insufficiency  is  due  to  thickening,  re- 
traction, or  deformity  from  vegetations  of  the 
valve-curtains ;  adhesion  of  the  curtains  to  each 
other  or  to  the  ventricular  wall ;  and  calcareous 
degeneration.  In  some  instances,  one  of  the 
valves  is  perforated  or  torn ;  and  sometimes  the 
tendinous  cords  are  shortened  and  thickened,  or 
ruptured  as  the  result  of  degeneration,  prevent- 
ing the  normal  action  of  the  valve-curtains.  In 
rarer  cas|es  associated  with  dilated  ventricle,  the 
papillary  muscles  are  so  weakened  by  degene- 
ration that  they  can  no  longer  aid  in  the  closure 
of  the  orifice.  Dilatation  of  the  left  auriculo- 
ventricular  orifice  is  also  a  cause  of  mitral  in- 
sufficiency. 

Valvular  defects  on  the  right  side  of  the  heart 
are  due  to  similar  changes.  They  arise  chiefly 
during  foetal  life,  when  the  right  cavities  have 
to  bear  greater  pressure.  In  adult  life  these 
defects  are  generally  associated  with  diseases  of 
the  lungs,  which  cause  increased  tension  in  the 
right  cavities,  leading  to  their  dilatation. 

Combined  valvular  lesions  are  not  infrequent. 
The  most  common  are  stenosis  and  insufficiency 
of  the  aortic  valves,  and  the  same  morbid  changes 
of  the  mitral  valves.  In  the  last  stages  of  both 
forms  of  aortic  valve-disease,  the  mitral  valve 
becomes  insufficient,  either  from  chronic  endocar- 
ditis, or  from  dilatation  of  the  ventricle  and  of 
the  auriculo-ventneular  orifice.  Mitral  stenosis 
is  not  very  frequently  associated  with  aortic  in- 
sufficiency, but  is  more  commonly  connected  with 
some  degree  of  narrowing  at  the  aortic  orifice. 
Tricuspid  insufficiency  is  usually  met  with  in 
the  last  stages  of  diseases  of  the  left  heart. 

Symptoms. — Valvular  diseases  of  the  heart 
produce  a  series  of  morbid  phenomena,  which 
are  connected  together  by  a  necessary  sequence. 
Each  and  every  form  of  valvular  defect  impairs 
the  perfection  of  the  heart  as  a  pumping  machine, 
and  disturbs  the  normal  relations  between  the 
contents  of  the  arteries  and  of  the  veins.  Wher- 
ever the  valve-mischief  is,  and  whatever  its 
nature,  it  robs  the  arterial  circulation  and  en- 
riches the  venous.  In  front  of  the  lesion  there 
is  less  blood ;  behind  it  there  is  more.  In  aortic 
valvular  diseases,  the  first  effects  are  increase 
of  the  blood-pressure  in  the  left  ventricle,  and 
lessened  blood-pressure  in  the  aorta  ;  next,  from 
the  difficulty  which  the  auricle  has  in  emptying 
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all  its  contents  into  an  overful  ventricle,  there 
is  produced  increased  pressure  in  the  left  aurioln 
and  pulmonary  veins.  Mitral  valve-lesions  cause 
similar  results:  first,  increased  pressure  in  the 
left  auricle,  less  pressure  in  the  left  ventricle, 
and  consequently  lessened  pressure  in  the  aorta  ; 
with  a  gradual  increase  of  pressure  extending 
from  the  left  auricle  to  the  pulmonary  veins. 
Aortic  affections  thus  act  first  on  the  arterial, 
and  secondly  on  the  pulmonary  circulation ;  while 
mitral  lesions  affect  the  pulmonary  vessels  more 
immediately.  The  final  results  of  the  two  forms 
are,  however,  identical,  and  may  be  stated  in 
the  form  of  a  law,  namely,  that  all  valvular 
diseases  of  the  heart  tend  to  lessen  the  quantity 
of  blood  in  the  arterial  system,  and  to  produce 
overfulness  and  6tasis  in  the  veins.  From  this 
thero  follow  various  associated  visceral  dis- 
orders. These  disorders,  however,  vary  greatly 
in  the  period  of  their  occurrence,  and  in  the 
intensity  of  their  manifestations.  This  result 
is  due  to  the  more  or  less  perfect  way  in  which 
the  original  valvular  defect  has  been  compen- 
sated for,  by  changes  in  the  power  of  the  car- 
diac muscle  and  in  the  capacity  of  the  cardiac 
cavities.  These  changes  often  suffice  to  maintain 
fairly  the  normal  balance  between  the  arterial 
and  venous  contents,  thus  compensating  for  the 
valve-lesion  ;  and  the  process  by  which  this  is 
effected  demands  careful  consideration. 

Compensation. — Compensation  is  effected  dif- 
ferently, according  to  the  form  of  disease.  It 
may  be  stated  generally,  that  it  consists  in  hy- 
pertrophy of  the  cavity  immediately  behind  the 
defect.  Now  hypertrophy  means  increased  con- 
tractile power,  and  this  means  better  filling  of 
the  arteries,  and  consequently  increased  arterial 
tension.  Thus  it  makes  up  for  the  valvular  in- 
competency, which  tends  to  lessen  arterial  ten- 
sion. "When  the  increased  power  of  the  ventricle 
exactly  balances  the  effects  of  the  valvular  mis- 
chief, the  compensation  is  complete. 

In  aortic  stenosis,  hypertrophy  of  the  left 
ventricle  is  the  mode  in  which  compensation  is 
effected ;  the  obstacle  to  the  blood-current  is 
overcome  by  increased  power. 

In  aortic  insufficiency  there  is  some  dilatation 
of  the  ventricle  as  the  primary  result  of  the 
lesion.  This  is  counterbalanced  by  greater  hyper- 
trophy, and  as  long  as  the  dilatation  does  not 
progress,  the  insufficiency  is  compensated  for. 
A  sufficient  excess  of  blood  is  thrown  into  the 
aorta  at  each  systole  to  allow  for  the  regurgita- 
tion during  each  diastole,  and  thus  the  balance 
is  maintained,  though  not  always  equably. 

In  mitral  lesioiis  the  left  auricle  is  dilated  as 
the  primary  consequence  of  the  condition  of  the 
valves ;  hypertrophy  follows,  but  is  insufficient 
to  prevent  increased  fulness  of  the  pulmonary 
veins.  This  impedes  the  circulation  in  the 
lungs ;  and  increased  tension  in  the  pulmonary 
artery  soon  begets  the  necessary  hypertrophy 
of  the  right  ventricle.  It  is  by  means  of  this 
increased  power  of  the  right  ventricle,  that  the 
blood  is  driven  through  the  lungs  in  spite  of  the 
defect  in  the  left  heart,  and  pulmonary  stasis 
is  prevented ;  and  the  blood  entering  the  left 
auricle  under  greater  vis  a  tergo,  the  compen- 
sation of  the  valvular  defect  is  effected.  The 
compensation,  from  the  nature  of  the  means  od 
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which  it  depends,  is  manifestly  less  perfect  than 
ju  aortic  lesions. 

On  the  right  side  of  the  heart  similar  modes 
of  compensation  are  observed. 

The  basis  of  the  salutary  changes  just  de- 
scribed is  increased  cardiac  nutrition ;  and 
consequently  a  free  coronary  circulation  is  a 
necessity.  Conditions  which  interfere  with  this 
prevent  compensation,  and  so  diminish  the  dura- 
tion of  life.  Wherever  the  compensation  begins 
to  fail,  dilatation  of  the  cavities  and  vessels 
behind  the  lesion  commences.  This  may,  however, 
be  checked,  and  the  power  of  the  heart  restored 
for  a  time.  Sooner  or  later,  however,  changes 
in  the  nutrition  of  the  cardiac  muscle,  in  the 
vessels,  and  in  the  general  nutrition,  bring  on 
failure  of  compensation.  The  cardinal  symptom 
in  such  cases  is  weakened  contractile  power  of 
the  heart,  or  asystoly  (Beau).  In  this  state, 
the  cavity  chiefly  affected  has  no  longer  power 
to  expel  its  contents  fully  into  the  vessels,  and 
consequently  becomes  gradually  and  increasingly 
distended.  Failing  compensation  in  aortic  valve- 
disease  manifests  itself  by  dilatation  of  the  left 
ventricle,  and  the  development  of  secondary 
mitral  insufficiency.  Similar  retro-dilatation 
marks  the  failure  in  mitral  cases,  only  here  it  is 
the  right  ventricle  which  dilates,  and  tricuspid 
insufficiency  and  general  venous  stasis  are  added 
to  the  pre-existing  pulmonary  engorgement. 

The  earliest  symptoms  of  failing  compensation 
are  attacks  of  palpitation  from  very  slight 
exertion  or  excitement,  or  during  sleep.  Irre- 
gularity of  the  pulse  soon  follows,  if  it  have 
not  previously  existed.  This  is  especially  the 
case  in  mitral  disease.  The  irregularity  is  due 
not  so  much  to  true  cardiac  intermission  as 
to  abortive  contractions,  which  do  not  reach  the 
wrist ;  or  to  contractions  unequal  in  force  or  in 
the  quantity  of  blood  expelled.  The  pulse  is 
small,  unequal,  irregular,  and  compressible.  In 
aortic  valvular  disease  true  intermissions  occur, 
and  are  of  grave  import.  With  failing  cardiac 
power  there  usually  supervene  cardiac  oppression, 
anginous  attacks  from  distension  of  the  cavities 
of  the  heart,  and  faintness  and  giddiness  from 
cerebral  anaemia. 

Visceral  complications. — The  most  important 
of  the  associated  disorders  of  chronic  valvular 
disease,  depending  on  defective  contraction  of 
the  heart,  are  the  visceral  congestions. 

In  the  lungs,  the  habitual  engorgement  of 
mitral  diseases  produces  a  hyper-secretion  of 
mucus  and  a  state  of  chronic  catarrh.  The 
blood-vessels  also  undergo  changes  from  the 
excessive  intra-vascular  pressure,  and  become 
dilated,  varicose,  and  atheromatous :  whence 
oedema  and  haemorrhnge  arise.  In  mitral  stenosis 
especially,  grave  and  frequent  attacks  of  haemor- 
rhage, with  lacerationof  the  pulmonary  substance, 
are  liable  to  occur.  The  lungs,  from  repeated  at- 
tacks of  this  kind,  undergo  brown  induration.  The 
varicose  condition  of  the  vessels  in  the  alveoli 
interferes  with  oxidation,  and  so  aids  in  the 
deterioration  of  blood,  which  the  other  visceral 
congestions  favour. 

In  the  liver,  the  general  venous  stasis  is  felt 
by  the  obstruction  to  the  passage  of  blood  from 
the  hepatic  veins  into  the  inferior  cava.  I  assive 
congestion  ensues,  and  'nutmeg  liver'  results. 
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This  term  *  nutmeg  liver '  refers  to  the  rough 
changes  in  the  viscus,  the  dark  congested  centre 
of  each  lobule  being  surrounded  by  a  paler  area. 
In  course  of  time  the  compression  of  the  central 
cells  of  each  lobule  by  the  distended  veins  leads 
to  atrophy  ;  the  liver,  from  being  large,  shrinks 
in  very  chronic  cases  to  half  its  size;  and  the 
condition  may,  like  true  cirrhosis,  lead  to  ascites. 
The  passive  congestion  in  the  liver,  as  in  the 
lung,  causes  catarrh  of  the  tubes,  and  may  thus 
be  productive  of  jaundice.  Amongst  othei 
symptoms  associated  with  the  hepatic  congestion 
may  be  mentioned  haemorrhoids  and  epistaxis. 

The  spleen  is  a  very  easily  distended  organ, 
and  suffers  like  the  liver,  but  frequently  before 
it ;  and  this  may  partly  account  for  the  pain 
which  is  often  complained  of  beneath  the  left 
ribs.  In  long-standing  cases  the  spleen  becomes 
tougher,  and  the  capsule  opaque  and  thickened ; 
while  haemorrhagic  infarcts  are  common. 

From  the  hepatic  congestion  there  naturally 
follows  distension  of  all  the  other  radicles  of  the 
portal  vein  :  hence  the  congestion  and  chronic 
catarrh  of  the  stomach  and  intestines,  which  im- 
pede digestion  and  assimilation,  and  so  reinforce 
the  other  causes  producing  the  cachexia  of 
chronic  valvular  disease. 

In  all  cases  of  valvular  disease,  when  the 
mechanical  effects  extend  to  the  general  circula- 
tion, the  function  of  the  kidneys  is  more  or  less 
disordered.  The  first  stage  of  general  circu- 
latory trouble  is  lessened  arterial  tension ;  this 
makes  itself  felt  in  the  Malpighian  tufts,  and 
is  manifested  by  scanty,  dense,  high-coloured 
urine.  When  the  more  advanced  circulatory 
trouble — namely,  general  venous  stasis — is  deve- 
loped, a  further  change  takes  place  in  the  urine. 
The  arterial  anaemia  keeps  it  still  scanty  and 
dense,  but  the  venous  stasis  in  the  kidney  leads 
to  the  transudation  of  serum — a  dropsy  of  the 
kidney  as  it  were  ;  and  consequently  albumen 
appears  in  the  urine.  Long-continued  venous  « 
congestion  ends  in  structural  changes,  which,  as 
elsewhere,  consist  in  connective-tissue  hyperplasia 
and  degenerative  (rarely  fatty)  changes  in  thf 
tubules.  These  renal  changes  sometimes  add 
uraemia  to  the  patient's  ailments. 

In  the  brain,  decided  alterations  are  not  found, 
except  when  a  detached  vegetation  produces 
embolism  and  its  special  phenomena.  The  brain- 
substance  is,  however,  generally  oedematous,  and 
the  membranes  are  thickened.  Delirium  is  an 
occasional  symptom  in  heart-disease,  and  when 
present  to  any  degree  is  of  evil  import.  The 
blood-vessels  of  the  general  circulation  are  fre- 
quently affected  with  atheroma  in  hypertrophy 
of  the  left  ventricle,  and  it  is  these  degenerative 
changes  which  favour  the  occurrence  of  apo 

piexy. 

General  dropsy. — The  mechanical  impediments 
to  the  circulation  which  produce  these  several 
visceral  congestions,  also  manifest  themselves 
in  the  general  dropsy  which  is  common  in  the 
last  stages  of  heart-disease.  The  dropsy  begins 
as  a  puffiness  of  the  ankles  at  bed-time.  The 
general  venous  stasis,  thus  first  indicated,  ad- 
vances slowly  and  surely,  if  not  checked,  to 
general  anasarca,  and  even  to  dropsy  of  the 
serous  cavities.  The  increased  venous  tension, 
and  the  hydraemia  of  blood-deterioration,  ar* 
SS 
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the  causes  of  this  servis  transudation,  which 
shows  itself  first  in  th.  feet,  the  most  dependent 
portions  of  the  body,  where  the  pressure  of  the 
blood-column  is  naturally  greatest.  The  hori- 
zontal posture,  by  distributing  the  pressure,  is 
sullieient  at  first  to  disperse  the  oedema  of  the 
ankles.  General  anasarca  is  much  more  frequent 
in  mitral  than  in  aortic  lesions. 

In  somo  cases  a  solid  form  of  oedema  is  ob- 
served. This  occurs  mostly  in  tho  last  stages  of 
valvular  affections,  and  is  due  to  thrombosis  of 
venous  trunks,  in  which,  the  circulation  being 
much  impeded,  coagulation  easily  takes  place. 
The  termination  of  tho  external  jugulars  is  a 
common  site  for  such  thrombosis ;  and  the  left 
innominate  vein,  from  its  transverse  position, 
und  from  its  emptying  almost  at  right  angles  to 
the  current  in  the  superior  vena  cava,  is,  in  the 
writer's  experience,  more  commonly  obstructed 
than  the  right.  Solid  oedema  is  consequently 
seen  more  frequently  on  the  left  side  of  the 
head  and  neck  and  in  the  left  arm,  than  on  the 
right  side. 

Defective  compensation. — The  phenomena  just 
described  are  associated  with  valvular  diseases 
of  the  heart,  as  the  consequences  of  partial  or 
defective  compensation.  These  conditions  are 
more  or  less  doveloped  according  to  the  indi- 
vidual case,  and  consequently  give  rise  to  symp- 
toms in  varying  degrees.  These  symptoms  will 
qow  be  described. 

Palpitation  is  intimately  related  to  the  state 
of  cardiac  nutrition  and  innervation,  and  has  no 
special  connection  with  any  form  of  valvular  dis- 
ease. Cardiac  pain,  varying  in  intensity  from 
mere  uneasiness  to  the  agony  of  angina,  is  most 
common  in  aortic  cases,  and  is  associated  with 
endarteritis,  or  with  dilatation  of  the  left  ven- 
tricle, or  is  a  neuralgia  of  the  cardiac  plexus.  In 
mitral  affections,  pain  arises  from  over-distension 
of  the  left  auricle,  and  its  pressure  on  neighbour- 
ing parts,  and  later  on  from  dilatation  of  the 
right  ventricle.  Dyspnoea  may  be  present  in 
any  form  of  valvular  disease,  but  it  is  often  ab- 
sent from  the  earlier  history  of  aortic  cases, 
while  some  dyspnoea  is  always  present  in  mitral 
cases.  This  difference  is  due  to  the  absence  of 
pulmonary  congestion  in  aortic  affections,  whilst 
it  is  more  or  less  present  from  the  first  in  mitral 
affections.  The  dyspnoea  is  a  breathlessness 
rather  than  a  difficulty  of  breathing.  It  is 
panting  and  gasping  in  its  character,  with  ac- 
celeration of  the  rate.  It  is  aggravated  by  any 
movement,  and  often  compels  the  patient  to  sit 
upright  (orthopnoea).  Headache,  vertigo,  dream- 
ing, night-frights,  and  sleeplessness  are  other 
symptoms,  which  depend  on  disordered  cerebral 
circulation.  Sleeplossness  is  one  of  the  most 
distressing  of  all  symptoms,  and  can  only  be 
relieved  when  tho  dyspnoea  is  lessened.  Other 
more  special  symptoms  will  be  found  in  certain 
cases,  and  will  be  traceable  to  the  disturbances 
in  the  circulation,  which  the  particular  form 
of  valvular  disease  has  engendered. 

Physical  signs. — The  physical  signs  associated 
with  valvular  affections  may  be  said  to  be — first, 
those  of  alteration  in  the  size  of  the  heart ; 
and  secondly,  those  of  mechanical  disorders 
of  the  circulation;  together  with  one  or  more 
endocardial  murmurs.     The  persistence  of  a 


murmur  is  tho  cardinal  sign,  and  if  the  murmur 
be  either  diastolic  or  pra;systolic  in  its  rhythm 
it  is  of  absolute  value.  A  systolic  murmur  may 
be  caused  by  poverty  of  blood — an&mia,  espe- 
cially at  tho  base  of  the  heart.  But  in  such  a 
case— that  is,  in  haemic  murmur — there  is  no 
cardiac  hypertrophy,  as  indicated  by  increased 
cardiac  dulness,  though  there  is  often  nervous 
ovoraction  of  the  heart.  There  is  no  accentua- 
tion of  the  pulmonary  second  60und,  inasmuch 
as  there  is  no  extra  fulness  of  the  pulmonary 
blood-vessels  from  obstructed  circulation.  The 
pulse  in  anaemia  is  generally  quick,  ample, 
and  compressible,  but,  withal,  jerky  ;  while  with 
an  organic  systolic  murmur  it  is  generally  slow 
rising  gradually  under  the  finger,  and  not  very 
compressible,  (aortic  stenosis),  or  small,  irregu- 
lar, and  unequal  (mitral  insufficiency).  The 
clinical  methods  of  investigating  valvular  lesions 
are  mainly  inspection,  palpation,  percussion,  and 
auscultation.  The  signs  of  each  form  of  valve 
disease  are  stated  below;  and  on  these  the  special 
diagnosis  rests. 

Diagnosis. — In  Aortic  stenosis  there  is  often 
some  prominence  of  the  praecordial  region,  and  a 
steady  forcible  impulse  is  perceived  below  and 
to  the  left  of  its  normal  position.  A  thrill, 
systolic  in  time,  may  often  be  felt  at  the  base 
of  the  heart.  On  auscultation,  a  loud,  frequently 
rough,  rasping,  sometimes  musical,  murmur  is 
heard  with  the  first  sound  at  mid-sternum,  and 
also  at  the  second  right  intercostal  space.  The 
murmur,  commencing  with  the  first  sound,  ex- 
tends to  the  succeeding  second  sound,  which  is 
often  not  very  distinct.  The  murmur  is  audible 
all  over  the  upper  part  of  the  thorax,  especially 
on  the  right  side ;  is  conducted  along  the  great 
vessels  to  the  left  vertebral  groove,  and  it  may  be 
even  to  the  lower  dorsal  vertebrae  ;  and  is  occasion- 
ally heard  at  the  apex  of  the  heart  The  pulse 
is  regular,  slow,  retarded  by  the  narrowing  of 
the  aortic  orifice,  and  slowly  developed  under  the 
finger.  The  sphygmogram  {see  fig.  82)  shows 
the  line  of  ascent  to  be  oblique  or  broken,  instead 
of  nearly  vertical ;  the  summit  is  generally 
blunt ;  and  the  line  of  descent  shows  small  or  no 
secondary  waves,  and  ill -developed  di  erotism. 
Aortic  stenosis  when  moderate,  requiring  only 
hypertrophy  of  the  left  ventricle  for  its  compen- 
sation, is  often  very  perfectly  remedied  by  this 
change,  and  produces  little  or  no  disorder  of 
the  circulation.  When  the  stenosis  is  great, 
epileptiform  and  syncopal  attacks  may  occur, 
and  lead  to  6udden  death.  When  the  com- 
pensation fails,  the  mitral  valve  often  yields, 
from  the  dilatation  of  the  left  ventricle,  and 
degeneration  of  the  papillary  muscles.  Then 
the  pulmonary  second  sound  becomes  accen- 
tuated ;  the  pulmonic  circulation  is  embarrassed  ; 
and  dyspnoea,  bronchial  catarrh,  pulmonary  hae- 
morrhage, oedema,  and  cyanosis  supervene. 

In  Aortic  insufficiency,  inspection  discovers  a 
more  forcible  and  diffused  impulse,  lower  than 
natural,  sometimes  as  low  as  the  seventh  inter- 
costal space,  and  outside  the  nipple  line.  The 
praecordial  region  may  be  bulging  from  the 
violent  action  of  the  heart;  pulsation  may  be 
seen  in  the  upper  intercostal  spaces  at  the  right 
edge  of  the  sternum  ;  and  a  thrill  may  some- 
times be  felt  there.  The  great  vessels  of  the  neck 
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pulsate  visibly.  The  area  of  cardiac  dulness  is 
increased  in  all  directions,  but  mainly  verti- 
cally. On  auscultation,  a  murmur  is  heard,  re- 
placing and  following  the  second  sound,  of  a 
blowing  or  hissing  character,  rarely  rough.  It  is 
usually  loudest  at  mid-sternum  and  in  the  second 
right  intercostal  space  ;  and  it  is  conducted  up- 
wards to  the  right  clavicle,  but  mainly  down- 
wards to  the  xiphoid  cartilage.  It  is  not  heard 
at  the  back  of  the  chest.  It  may  be  conducted 
to  the  apex  of  the  heart  rather  than  to  the  ensi- 
form  cartilage ;  and  this  occurs,  in  the  writer's 
opinion,  when  the  posterior  or  mitral  segment 
of  the  aortic  valves  is  the  incompetent  one, 
as  the  regurgitant  current  then  falls  on  the 
mitral  valve,  and  the  murmur  is  thus  conducted 
to  the  apex.  The  second  sound  may  be  wholly 
lost  at  the  base  of  the  heart,  being  replaced 
by  the  murmur ;  but  in  some  cases  it  is  audible — 
this  being  due  either  to  normal  closure  of  one 
or  two  aortic  segments,  or  to  the  propagated  pul- 
monic second  sound.  If  audible  in  the  carotids, 
the  second  sound  is  aortic,  and  is  of  some  value 
as  indicating  partial  competency  of  the  valves. 
The  second  sound  is  often  audible  at  the  apex. 
The  first  sound  at  the  base  is  almost  always 
modified,  being  generally  murmurish  and  often 
obscured  by  a  systolic  murmur,  due  to  slight 
obstruction  from  thickening  of  the  valve-seg- 
ments, and  the  vigour  of  the  ventricular  systole. 
In  some  cases  there  is  no  distinct  first  sound 
audible  at  base  or  apex ;  its  absence  being  pos- 
sibly due  to  noiseless  closure  of  the  mitral  valve 
by  the  intra- ventricular  blood-pressure  before 
the  systole  occurs.  In  the  majority  of  cases  the 
insufficiency  is  no  doubt  associated  with  some 
stenosis,  and  the  murmur  is  doubl  e ;  a  short  rough 
systolic  portion,  with  a  softer,  longer,  and  more 
hissing  diastolic  portion.  This  double  murmur 
might  be  well  called  the  up  and  down  murmur 
of  aortic  valve-disease  :  the  two  descriptive  words 
indicating  the  length,  and,  to  some  extent,  the 
characters  of  its  component  parts. 

The  signs  connected  with  the  pulse  in  aortic 
insufficiency  are  very  significant.  As  the  pulsa- 
tions of  the  aorta  are  visible  to  the  right  of 
the  sternum,  so  the  arteries  often  beat  visibly  all 
over  the  body,  even  to  the  radial,  temporal,  and 
dorsal  arteries  of  the  foot.  The  ophthalmoscope 
has  shown  the  same  phenomenon  in  the  central 
artery  of  the  retina.  This  remarkable  move- 
ment of  the  arteries  is  due  to  two  causes: — 
first,  to  the  hypertrophy  and  dilatation  of  the 
left  ventricle,  which  throws  an  excessive  quantity 
of  blood  into  the  vessels  at  each  systole ;  and, 
secondly,  to  the  sudden  collapse  of  the  arte- 
ries, due  to  the  aortic  insufficiency.  The  arterial 
recoil  during  the  ventricular  diastole  is  not  op- 
rosed,  as  in  health,  by  the  resistance  of  the  per- 
fectly closed  aortic  valves,  and,  consequently,  the 
blood-column  is  not  sustained,  and  the  arteries 
collapse.  These  locomotive  features  in  the  pulse 
are  generally  increased  by  elevating  the  arm.  The 
pulse  is  sudden,  short,  large,  regular,  rapidly 
collapsing,  and  vibratory.  The  sphygmographic 
tracing  brings  out  these  characters  :  the  line  of 
ascent  is  vertical  and  lofty;  the  summit  is  sharp 
and  pointed;  the  line  of  descent  falls  rapidly,  and 
is  broken  by  a  series  of  secondary  waves  due 
to  vibratory  conditions,  but  has  an  ill-developed 


OF,  DISEASES  OF.  627 

dicrotism.  The  post-dicrotic  portion  of  thfe 
tracing  falls  rapidly,  from  the  absence  of  a  sus- 
tained blood-column.  The  longer  and  more  ob- 
lique this  portion  of  the  tracing,  ceteris  paribus, 
the  less  copious  the  regurgitation  (see  fig.  81). 

Aortic  insufficiency  often  lasts  for  many  years, 
without  producing  any  obvious  disturbance  of 
the  systemic  and  pulmonic  circulations ;  hence 
the  absence  of  dyspnoea  and  oedema.  The  hyper- 
trophy and  dilatation  of  the  left  ventricle,  which 
form  the  compensation,  suffice  to  prevent  ill 
effects.  At  each  systole  tne  dilated  ventricle 
throws  sufficient  blood  into  the  aorta  to  allow 
for  the  reflux,  and  to  maintain  a  fair  arterial 
tension.  Thus  the  compensation  is  perfect.  In 
many  cases,  however,  if  the  reflux  is  free,  and 
the  coronary  segments  of  the  aortic  valves  are 
affected,  the  coronary  arteries,  which  are  mainly 
filled  by  the  arterial  recoil,  are  deprived  of  the 
full  force  of  the  blood- wave,  and  the  nutrition 
of  the  heart  consequently  suffers.  This  is  the 
great  source  of  failing  compensation,  and  the 
mal-nutrition  of  the  cardiac  muscle  soon  leads  to 
dilatation  of  the  ventricle,  secondary  mitral  in- 
sufficiency, and  atrophy. 

When  the  hypertrophy  is  excessive,  as  it  is  in 
some  cases,  there  are  flushings  of  the  head  and 
face,  headache,  vertigo,  and  violent  arterial  action 
all  over  the  body. 

In  Mitral  stenosis  there  is  rarely  any  promi- 
nence of  the  praecordial  region  ;  and  in  its  earlier 
stages  neither  increase  of  the  cardiac  dulness, 
nor  alteration  in  the  position  of  the  impulse. 
The  impulse,  when  regular,  is  fairly  distinct,  but 
it  is  often  very  irregular  and  is  associated  with 
a  thrill,  which  precedes,  runs  up  to,  and  termi- 
nates in  the  impulse.  In  advanced  cases,  the 
area  of  cardiac  dulness  is  increased  laterally;  the 
impulse  is  diffused,  and  may  be  seen  in  the  epi- 
gastrium ;  and  the  left  auricular  systole  may  be 
noticed,  if  the  chest  be  thin,  in  the  third  left 
intercostal  space.  The  sounds  heard  on  auscul- 
tation in  this  lesion  vary.  The  pathognomonic 
sign  is  a  murmur  preceding  the  systole,  and 
ending  with  its  commencement.  This  is  best 
called  the  presystolic  nnirmur  (also  'auricular 
systolic') ;  and  is  produced  when  the  contracting 
auricle  forces  blood  under  high  pressure  into  the 
ventricle.  It  is  the  passage  of  a  stream  of  blood 
in  a  state  of  high  tension  into  blood  already  in 
the  ventricle  which  causes  the  murmur.  The  first 
portion  of  the  blood  passes  from  the  auricle  into 
the  ventricle  noiselessly ;  and  it  is  only  when 
a  stream  of  higher  tension  is  forced  into  it  by 
the  true  auricular  systole  that  the  murmur  is 
developed.  The  murmur  is,  therefore,  shorten 
most  instances,  occupying  the  last  part  of  dia- 
stole •  runs  up  to  the  first  sound ;  and  ends 
abruptly  in  it.  The  position  in  which  the  mur- 
mur is  best  heard  in  its  typical  presystolic  form 
is  at  the  left  apex  itself  or  a  little  above — that 
is,  lower  than  a  mitral  regurgitant  murmur. 
The  funnel-like  shape  of  the  mitral  valve-curtains 
in  these  cases  accounts  for  this,  as  the  button- 
hole aperture  through  which  the  blood  passes  is 
closer  to  the  apex. 

The  murmur  in  this  form  is  not  heard  far  from 
its  seat  of  production,  is  soft  and  puffing,  but  may 
be  harsh.  It  fills  commonly  only  the  last  part  of 
the  diastolic  period.  In  some  cases  the  murmur  is 
s  s  2 
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longer,  rougher,  more  rolling  or  grinding,  and 
ends  abruptly  with  tho  first  sound,  which  is  very 
Happing  in  tono,  and  might  easily  be  mistaken 
for  the  second  sound  conducted.  The  careful 
observation  of  tho  impulse  or  of  the  carotid  pulse 
with  tho  finger  while  auscultating,  is  necessary 
in  order  to  avoid  the  error. 

A  special  peculiarity  of  tho  presystolic  mur- 
mur is  its  variability:  it  is  the  only  organic 
murmur  which  disappears  and  reappears  as  the 
heart-conditions  chaugo.  For  instance,  a  mur- 
mur, inaudible  while  the  patient  is  at  rest,  is 
developed  by  a  little  exercise;  or  again,  an  irre- 
gular tumultuous  action  of  the  heart  masks  all 
murmur,  which  bocomes  distinct  as  the  heart 
steadies  down  under  the  action  of  digitalis.  In 
othor  cases  there  is  no  distinct  murmur,  but  only 
a  slightly  prolonged  and  rough  or  grinding  first 
sound.  In  cases  of  mitral  stenosis  there  is  ac- 
centuation of  the  pulmonary  second  sound,  from 
the  greatly  increased  tension  in  the  lesser  circu- 
lation ;  there  may  also  be  a  doubling  or  redupli- 
cation of  the  second  sound  at  the  base.  This  re- 
duplication is  a  sign  of  great  value  in  cases  in 
•which  the  prolonged  or  grinding  first  sound  is  the 
only  sign.  The  reduplication  of  the  second  sound 
is  due  to  a  -want  of  synchronous  closure  of  the 
pulmonic  and  aortic  valves,  from  their  altered 
relative  tension.  A  doubling  of  the  first  sound 
is  sometimes  noticed,  probably  due  to  retarded 
closure  of  the  mitral  valve,  from  lessened  fulness 
of  the  left  ventricle. 

The  rhythm  of  the  heart  is  frequently  greatly 
disordered  in  mitral  stenosis,  and  also  in  mitral 
insufficiency.  A  few  beats  occur  regularly,  or 
nearly  so,  and  then  a  series  of  very  small  hurried 
ones  follows,  to  be  again  succeeded  by  stronger 
and  better  pulsations.  These  irregularities  are 
referable  to  the  varying  charges  of  blood  on 
which  the  ventricle  contracts.  The  over-dis- 
tended right  cavities  and  the  left  auricle  con- 
tract rapidly  to  expel  their  contents,  but  the 
narrowed  mitral  orifice  does  not  allow  a  full 
charge  to  pass  into  the  ventricle;  the  diastole 
is  too  short  for  this  purpose ;  and  the  wave  of 
contraction  passes  on  to  the  ventricle  from  the 
auricle,  producing  a  series  of  small  ineffective 
pulse-beats,  each  representing  the  small  charge 
sent  into  the  aorta.  When  the  series  of  ineffec- 
tive contractions  ceases,  the  next  diastole  is 
longer;  and  the  succeeding  systole  sends,  as  the 
sphygmograph  shows,  a  fuller  charge  into  the 
arteries.  During  the  small  irregular  beats  the 
presystolic  murmur  is  often  indistinguishable, 
but  is  again  heard  with  the  succeeding  slower 
and  more  effective  beats.  This  irregularity  in 
the  heart's  rhythm,  however,  is  not  present  in 
all  cases  of  mitral  stenosis.  In  some  instances 
the  heart's  action  and  the  pulse  are  regular.  The 
sphygmograph  in  such  cases  records  a  small 
pulse  of  low  tension,  with  a  little  inequality  in 
the  volume  of  the  beats  ;  this  inequality  is  often 
increased  by  exercise.  In  other  cases  the  pulse- 
tracing  is  small,  irregular,  and  unequal  in  its 
pulsations,  and  marked  by  true  and  false  inter- 
missions (see  fig.  84). 

In  the  earlier  stages  of  mitral  stenosis  the  face 
may  be  pale,  and  the  congestive  symptoms  which 
mark  mitral  insufficiency  are  absent  till  the  later 
utages.    This  form  of  valvular  lesion  gives  rise 
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more  commonly  than  mitral  insufficiency  to 
hemorrhagic  infarction  in  the  lungs ;  but  in 
othor  respects  the  pulmonary  and  systemic  circu- 
lations suffer  in  tho  same  way  as  described  in 
the  other  form  of  mitral  disease. 

In  Mitral  insufficiency  inspection  discovers 
some  slight  prominence  of  the  precordial  region, 
with  increased  impulse,  the  apex  often  beating 
to  tho  left  of  tho  nipple  line.  The  area  of  car- 
diac dulness  is  augmented  mainly  in  a  lateral 
direction,  from  the  hypertrophy  of  the  right 
ventricle.  On  auscultation,  a  murmur  is  heard 
with  the  first  sound,  and  following  it;  loudest  at 
the  apex  ;  loud  along  the  left  edge  of  the  heart ; 
but  absent  or  not  so  distinct  over  the  right  heart 
and  at  tho  base.  The  murmur  is  propagated  to- 
wards the  left  axilla,  and  is  audible  inmost  cases 
in  the  left  vertebral  groove.  The  murmur  is 
usually  loud,  blowing,  and  distinct  in  its  cha- 
racter, keeping  the  same  tone  throughout.  The 
true  first  sound  is  generally  obscured  by  it,  but 
in  some  cases  may  be  heard  through  it,  and  is 
then  due  to  the  partial  closure  of  the  mitral,  or 
to  the  action  of  the  right  auriculo-ventricular 
valves.  The  pulmonic  second  sound  is  commonly 
accentuated.  The  pulmonic  first  sound  has  in 
some  cases  a  murmurish  character,  due  probably 
to  the  vigour  of  the  right  ventricular  systole. 

The  radial  pulse  in  cases  of  fairly  perfect  com- 
pensation is  regular,  but  quick,  small,  weak,  and 
easily  compressible;  and  the  sphygmograph 
shows  low  tension,  and  an  inequality  in  the  size 
of  the  pulsations.  In  cases  of  less  perfect 
compensation,  it  becomes  irregular  and  inter- 
mittent. In  all  cases  the  pulse-beat  is  weak  in 
comparison  with  the  vigour  of  the  ventricular 
systole  (see  fig.  83). 

There  is  no  unusual  fulness  of  the  superficial 
veins  in  the  earlier  stages  of  mitral  insufficiency. 
Later,  when  the  right  cavities  become  over- 
distended,  the  veins  of  the  neck  become  full  and 
may  even  pulsate.  This  is  very  distinct  when 
the  tricuspid  valve  gives  way.  In  all  cases 
slight  exertion  is  sufficient  to  induce  dyspnoea ; 
and  there  is  an  ever-present  tendency  to  bron- 
chial catarrh,  from  the  congested  state  of  the 
lungs.  "When  asystoly  comes  on,  the  murmur 
becomes  less  distinct ;  the  heart's  action  is  rapid, 
irregular,  and  tumultuous ;  the  accentuation  of 
the  pulmonary  second  sound  is  lost;  dyspnoea 
becomes  orthopnea ;  and  cyanosis,  oedema,  and 
haemorrhagic  infarction  of  the  lungs,  with  general 
and  visceral  dropsy  close  the  case. 

Many  cases  of  mitral  regurgitation  obtain 
fairly  perfect  compensation ;  but  t  he  disease,  like 
mitral  stenosis,  of  necessity  entails  some  dyspnoea 
on  exertion,  and  keeps  up  constantly  an  engorged 
state  of  the  pulmonary  vessels. 

Valvular  affections  of  the  right  heart,  arising 
from  disease,  are  rare.  Those  of  the  pulmonic 
valves  are  very  rare  ;  cases  are  on  record,  how- 
ever, of  pulmonary  stenosis,  and  a  few  of  pul- 
monary insufficiency.  In  the  first  case  the 
systolic  murmur  is  loud  and  superficial,  and  is 
heard  loudest  at  the  third  left  costal  cartilage 
close  to  the  sternum,  and  in  the  second  left  inter- 
costal space ;  it  is  not  usually  conducted  across 
the  sternum,  nor  upwards  to  the  right  clavicle, 
as  is  an  aortic  murmur.  A  diastolic  pulmonic 
murmur  is  soft  and  blowing;  and  is  heard  loudest 
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in  the  same  situations,  and  downwards  towards 
the  ensiform  cartilage. 

The  tricuspid  valves  are  more  frequently  af- 
fected. Tricuspid  insufficiency  is  indeed  a  common 
sequence  of  disease  of  the  left  side  of  the  heart. 
Structural  changes  in  these  valves  are,  however, 
rare.  Tricuspid  insufficiency  does  not  always 
produce  a  murmur;  when  present  this  is  soft 
and  short,  and  is  heard  nearer  the  middle  line 
than  a  mitral  murmur,  at  the  base  of  the  ensi- 
form cartilage.  The  pulsations  of  the  cervical 
veins  may  indicate  the  lesion  when  the  murmur 
is  absent. 

Tricuspid  stenosis  causes  a  praesystolic  mur- 
mur, harsh  in  character,  loudest  at  the  base  of 
the  ensiform  cartilage  and  towards  the  left  edge 
of  the  sternum,  not  propagated  towards  the  left 
heart,  and  not  audible  at  the  back  of  the  chest, 
chough  faintly  conducted  along  the  sternum  to 
the  base  of  the  heart.  A  praesystolic  thrill  may 
be  present.  Mitral  stenosis  has  been  observed 
in  association  with  this  lesion,  and  two  praesys- 
tolic murmurs  may  be  made  out  in  such  cases. 

The  physical  signs  and  the  diagnosis  of  com- 
bined valve-lesions  remain  to  be  described.  The 
mitral  and  aortic  valves  may  each  be  affected 
with  stenosis  and  insufficiency,  from  a  single 
attack  of  endocarditis,  or  from  one  lesion  arising 
as  a  consequence  of  the  other.  The  double  aortic 
murmur,  above  described,  indicates  the  aortic 
combination ;  but  it  must  be  always  remarked 
that  the  systolic  murmur  in  these  cases  may 
exist  with  little  or  no  actual  stenosis. 

In  the  double  form  of  mitral  disease,  either 
defect  may  exist  alone  at  first,  and  afterwards 
be  associated  with  the  signs  of  the  second.  In 
some  cases  the  praesystolic  murmur  may  fail  to 
be  heard,  and  a  systolic  murmur  may  alone  be 
audible;  in  other  cases,  there  is  a  prolonged 
-apex-murmur  which  slightly  changes  tone ;  in 
other  cases,  again,  a  short  grinding  praesystolic 
murmur  is  followed  occasionally,  at  an  interval, 
by  a  soft,  blowing,  systolic  one.  The  combination 
of  aortic  with  mitral  disease  may  be  recognised 
by  the  presence  of  their  special  murmurs. 

Prognosis.  —  It  is  very  difficult  to  state 
.general  rules  of  prognosis  in  valvular  affections 
of  the  heart,  as  so  much  depends  on  the  pecu- 
liarities of  each  case.  There  are,  neverthe- 
less, certain  broad  rules.  As  regards  origin, 
rheumatic  inflammation  is  less  serious  than 
■degenerative  change,  which  occurs  later  in  life, 
and  is  necessarily  progressive.  Accidental  rup- 
ture is  the  gravest  form  of  origin.  The  valve 
affected  is  also  a  prognostic  element;  but  any 
attempt  to  arrange  cases  in  order  according  to 
the  seat  of  the  valvular  defect,  must  be  open  to 
so  many  exceptions  that  it  must  not  be  too  much 
trusted.  Speaking  generally,  however,  tricuspid 
lesions  are  gravest,  mitral  less  so,  and  aortic — 
«specially  aortic  stenosis — probably  least  so. 
When  the  heart  fails,  and  asystoly  supervenes, 
the  prognosis  is  worse,  however,  in  aortic  cases 
than  in  mitral. 

Aortic  cases  are  often  free  for  years  from  any 
grave  symptoms.  When  the  murmur  is  conducted 
to  the  left  apex,  the  prognosis  is  more  favour- 
able, as,  the  aortic  segment  affected  being  non- 
coronary, the  muscle  of  the  heart  is  not  robbed 
of  its  blood.    The  presence  of  the  second  sound 
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over  the  carotids  is  favourable.  The  pulse- 
tracing  also  affords  valuable  aid  in  prognosis,  as 
it  gives,  by  the  size  of  the  dicrotic  wave  and  the 
obliquity  of  the  line  of  descent,  a  rough  measure  of 
the  amount  of  insufficiency.  There  is  much  more 
risk  of  sudden  death  in  aortic  cases  than  in  mitral. 

In  mitral  lesions  the  dangers  arise  from  the 
pulmonary  complications ;  embolism  is  more 
common  than  in  aortic  affections.  Mitral  cases 
can  be  rescued  from  asystoly  more  commonly, 
and  die  of  advanced  cardiac  cachexia,  generally 
with  dropsy.  Under  favourable  conditions  of 
life,  requiring  little  physical  exercise  and  causing 
no  emotional  excitement,  both  forms  of  mitral 
disease  are  compatible  with  many  years  of  life. 
When  they  are  conjoined,  the  prognosis  is  more 
unfavourable.  In  cases  of  sudden  insufficiency, 
produced  by  rupture  of  the  valve-curtains  or  of 
the  tendinous  cords,  death  may  occur  very  rapidly 
from  the  disturbance  of  the  circulation. 

The  whole  question  of  prognosis  turns  princi- 
pally on  the  state  of  the  myocardium.  So  long 
as  this  is  sound,  compensation  may  be  maintained; 
the  moment  degeneration  sets  in,  asystoly  and  all 
its  evil  train  of  symptoms  come  on.  Thus  asys- 
toly coming  on  gradually,  without  any  previous 
overstrain  of  the  heart,  is  always  most  grave. 
Each  successive  attack  becomes  graver,  and 
the  visceral  congestions  which  accompany  it 
more  stubborn.  Albuminuria  is  a  good  index  of 
the  gravity  of  the  congestion,  and  is  serious  in 
proportion  to  the  frequency  with  which  it  has 
occurred.  In  some  cases  a  copious  flow  of  lim- 
pid urine  is  a  very  grave  symptom.  Dropsy  of 
the  extremities,  and  of  the  cavities  more  espe- 
cially, is  bad,  as  indicating  failure  in  the  peri- 
pheral circulation.  Next  to  the  cardiac  muscle, 
the  state  of  the  peripheral  vessels  is  most  im- 
portant ;  thus,  atheroma  and  other  conditions, 
such  as  febrile  attacks,  add  to  the  danger  by 
interfering  with  the  circulation.  The  general 
nutrition  of  the  patient  suffering  from  valvular 
disease  also  enters  into  the  prognostic  problem. 
There  is  a  cachexia  proper  to  the  end  of  heart- 
cases,  which  is  due  to  the  gradual  deterioration 
of  the  nutritive  fluids  by  the  long-continued 
visceral  congestions  which  hinder  assimilation 
and  excretion.  Blood  is  less  perfectly  made  and 
less  perfectly  purified  ;  hence  the  steady  deterio- 
ration of  cardiac  cachexia,  which  is  always  of 
evil  import  as  regards  duration  of  life.  Valvular 
diseases  are,  however,  in  numerous  instances 
compatible  with  many  years  of  life.  In  some 
the  healthy  expectation  of  life  may  be  attained  ; 
and,  in  many,  years  of  comparatively  active  life 
are  enjoyed.  In  the  poor,  the  prognosis,  as  to 
duration,  is  not  favourable ;  but  in  the  well-to- 
do,  all  observers  see  many  cases  extending  over 
a  great  number  of  years. 

Treatment. — Valvular  affections  of  the  heart, 
whether  the  result  of  rheumatic  inflammation  or 
of  degenerative  change,  are,  as  a  rule,  incurable. 
Some  few  cases  of  rheumatic  origin  lose  the  signs 
of  valvular  disease,  and  are  practically  restored 
by  the  after-processes  (for  example,  contraction) 
in  the  inflamed  valve  ;  and  some  few  cases  also  of 
mitral  insufficiency,  associated  with  dilated  left 
ventricle,  are  cured  by  treatment.  These  excep- 
tions are,  however,  few ;  and  as  we  cannot  repair 
the  valve-mischief,  in  the  vast  majority  of  cases 
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our  treatment  must  be  directed  to  aid  the  com- 
pensatory hypertrophy,  and  to  check  the  develop- 
ment of  the  consequences  of  the  defect.  The 
maintenance  of  the  nutrition  of  the  substance  of 
the  heart  is,  therefore,  the  main  object  of  treat- 
ment; just  as  the  state  of  the  nutrition  of  the 
heart  is  the  key  to  the  prognosis.  On  this  account 
the  general  regimen  of  heart-cases  is  very  im- 
portant. 

General  regimen. — The  diet  should  in  all 
cases  of  valvular  disease  of  the  heart  bo  un- 
stiinulating  but  sustaining,  consisting  of  a  good 
proportion  of  albuminous  food  (underdone  meat, 
eggs,  and  fish),  with  wine  in  moderate  quantity, 
and  some  chalybeate  water.  There  should  be  no 
unnecessary  excitement  of  the  heart,  either  by 
exercise  or  emotion.  All  athletics  and  violent 
efforts  should  be  avoided  by  the  young,  espe- 
cially in  mitral  cases.  In  aortic  cases,  steady 
exercise  without  strain  is  beneficial.  The  resi- 
dence should  be  so  situated  as  to  avoid  the 
necessity  of  exertion,  sudden  changes  of  tem- 
perature, cold,  and  damp.  The  chief  object  of 
the  regimen  should  be  to  prevent  anaemia; 
hence  plenty  of  fresh  air  is  essential.  Tobacco 
is  injurious.  In  early  life  over-exertion  and 
exposure  to  cold — in  adult  life,  emotional,  sen- 
sual, and  dietetic  excesses,  are  the  chief  dangers. 
The  propriety  of  marriage  must  be  considered 
in  each  case  on  its  merits.  Women,  as  a  rule, 
should  not  marry ;  when  affected  with  mitral 
disease  they  are  often  barren.  To  men  marriage 
is  more  generally  permissible. 

Medicinal  treatment. — The  therapeutics  vary 
according  to  the  stage  of  the  cardiac  disease.  The 
mechanical  defect  of  a  valve  first  makes  itself 
felt  by  palpitation  and  prascordial  pain ;  these 
symptoms  pass  away  when  compensation  is 
effected,  but  till  then  require  treatment.  In 
cases  of  mitral  disease,  tincture  of  digitalis  (ti\x 
doses)  relieves  the  palpitation ;  chloric  ether  is 
also  a  useful  adjunct.  In  aortic  cases,  ether, 
diffusible  stimulants,  small  doses  of  opium  and 
belladonna,  with  the  local  application  of  bella- 
donna to  the  prascordial  region,  are  valuable 
remedies. 

The  praecordial  pain,  mostly  retro-sternal,  may, 
when  severe,  require  a  few  leeches  or  cupping, 
but  generally  yields  to  mild  counter-irritants, 
*uch  as  turpentine  or  mustard.  Internally,  the 
bromides  are  useful ;  when  the  pain  occurs 
paroxysmally,  ethereal  preparations  and  am- 
monia act  well. 

When  the  compensatory  changes  in  the  heart 
are  effected,  the  palpitation  and  pain  decline,  and 
the  chief  indication  is  to  keep  up  the  nutrition  of 
the  heart  by  the  hygienic  rules  above  given,  and 
by  the  administration  of  preparations  of  steel, 
combined  with  arsenic,  strychnia,  quinine,  and 
mineral  icids.  Chalybeate  waters  are  also 
useful  adjuncts.  The  syrup,  infusion,  and  tinc- 
ture of  the  prunus  virginica  are  preparations 
of  value  in  some  cases  after  the  use  of  digitalis. 
The  secretions  should  be  carefully  watched,  and 
the  bowels  opened  freely  every  day,  so  as  to  avoid 
straining,  and  to  relieve  the  portal  circulation. 
The  quantity  of  urine  should  bo  daily  noticed,  as  it 
is  a  capital  index  of  the  state  of  arterial  tension. 
Patients  in  whom  the  most  perfect  compensation 
exists,  are,  nevertheless,  in  U  state  of  imminent. 


trouble,  for  an  exaggeration  of  a  physiological 
act  or  emotion  may  disturb  the  unstable 
equilibrium  of  their  health.  In  most  cases  the 
compensation  breaks  down  sooner  or  later ;  and 
then  begin  the  symptoms  depending  on  pulmo- 
nary congestion  and  general  visceral  engorge- 
ment, with  the  consequent  impoverishment  of  the 
blood.  Dyspnoea  marks  the  beginning  of  these 
troubles ;  anaemia  and  dropsy  the  close.  The 
pulmonary  congestion  soon  manifests  itself  by 
bronchial  catarrh,  which  requires  expectorants 
in  various  combinations,  while  friction,  poultices, 
and  counter-irritation  are  applied  to  the  chest- 
walls.  In  capillary  bronchitis  with  rapid  pul- 
monary congestion,  it  is  sometimes  necessary  to 
bleed  from  the  arm  to  relieve  the  over-distended 
cavities  of  the  right  side  of  the  heart.  Nausea- 
ting doses  of  ipecacuanha,  or  actual  emetics  of 
sulphate  of  zinc,  are  sometimes  very  useful. 

For  the  general  visceral  congestions  our 
chief  remedies  are,  firstly,  diuretics  ;  and,  failing 
these,  hydragogue  cathartics.  Of  diuretics,  the 
salts  of  potash,  squills,  broom,  chimaphila, 
spirits  of  nitrous  ether,  juniper  and  digitalis 
are  the  most  useful.  The  hydragogue  cathartics, 
which  relieve  the  over-distended  portal  vessels 
primarily,  and  the  general  circulation  secondarily, 
are  also  most  valuable  ;  of  these  the  compound 
powdersof  scammony  and  jalap  in  20-  to  40-grain 
doses  ;  bitartrate  of  potash  in  electuary,  3j  to 
3ij,  every  morning;  sulphate  of  magnesia;  pi- 
lula  6cammonii  composita  ;  elaterium  ;  senna ; 
and  gamboge  are  the  most  trustworthy.  By  the 
judicious  use  of  an  occasional  purgative,  and  the 
administration  of  a  suitable  diuretic,  aided  by 
cupping,  poultices,  and  sometimes  a  small  blister 
over  the  loins,  combined  with  rest  and  stimu- 
lants, the  worst  cases  of  dropsy  from  cardiac 
failure  are  often  saved. 

For  the  dyspnoea  and  the  insomnia,  two  of 
the  worst  symptoms,  we  have  a  remedy  of  great 
power  in  the  subcutaneous  injection  of  morphia 
in  doses  of  one-sixth  of  a  grain  upwards.  This 
remedy  acts  often  like  a  charm,  and  may  be 
used  even  in  the  worst  cases  of  both  mitral 
and  aortic  disease,  but  always  with  caution. 
Albumen  in  the  urine  does  not  necessarily 
contraindicate  its  use.  In  some  cases  chloral 
and  bromide  of  potassium,  alone  or  in  combina- 
tion, are  valuable  remedies  for  the  insomnia, 
but  they  must  be  given  cautiously.  The  bromides 
may  also  be  prescribed  with  other  sedatives  for 
the  dyspnoea.  The  compressed  air  bath  in  some 
cases  also  relieves  the  last  symptom. 

Dropsy,  like  the  visceral  congestions  with 
which  it  is  associated,  requires  the  use  of  diure- 
tics and  hydragogue  cathartics.  When  these  fail, 
the  swollen  limbs  may  be  sometimes  punctured 
with  benefit.  Continued  friction  of  the  limbs,  by 
stimulating  the  vessels,  will  often  cause  consider- 
able anasarca  to  disappear.  The  drug  on  which 
main  reliance  must  be  placed  when  general 
dropsy  supervenes  is  digitalis.  This  remedy  has 
so  great  a  share  in  the  therapeutics  of  heart- 
disease,  and  a  knowledge  of  its  action  is  so  im- 
portant, that  it  must  be  discussed  separately 
nnd  last.  Whatever  views  may  be  held  as  to 
the  physiological  action  of  digitalis,  its  greatest 
triumphs  are  seen  clinically  in  the  treatment  of 
valvular  diseases,  when  cyanosis,  distended  jugu- 
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lars,  dyspnoea,  congested  viscera,  dropsical  limbs, 
scanty  urine,  tumultuous  heart-action,  and  quick, 
irregular,  and  failing  pulse,  indicate  asystoly. 
This  assemblage  of  symptoms  is  mostly  seen  in 
mitral  cases,  and  it  is  precisely  in  this  class  that 
the  drug  is  most  valuable.  Under  its  use  '  the 
pulse  grows  in  force,  fulness,  and  regularity ;  the 
arterial  tension  rises;  the  pulmonary  congestion 
diminishes;  the  kidneys,  before  inactive,  -wake  up 
to  their  work;  and  the  advancing  dropsy  recog- 
nises its  master  and  beats  a  sullen  retreat.'  In 
mitral  stenosis  these  good  results  are  due  not 
only  to  the  increased  vigour  given  by  the  drug 
to-  the  contractile  power  of  the  heart,  but  also 
to  the  fact  that  by  its  slowing  action  the  dia- 
stolic period  of  each  revolution  is  lengthened, 
and  the  time  thus  increased  during  which  the 
over-full  auricle  can  force  its  contents  through 
the  narrowed  mitral  orifice  into  the  left  ventricle. 
Digitalis  here  not  only  obtains  a  better  filling 
of  the  ventricle,  but  a  more  effective  discharge 
of  its  contents  when  filled ;  and  thus,  under  its 
use,  beat  by  beat,  the  general  and  pulmonary 
venous  congestion  is  relieved.  In  mitral  insuffi- 
ciency it  is  almost  equally  potent.  In  both  forms 
certain  of  its  good  effects  would  seem  to  be  due 
to  some  influence,  probably  through  the  pneumo- 
gastric  nerves,  in  producing  contraction  of  the 
pulmonary  blood-vessels.  It  is  perhaps  this 
property  -which  makes  it  valuable  in  pulmonary 
haemorrhages  independent  of  heart-disease. 

In  aortic  valvular  diseases  digitalis  is  not  so 
valuable  a  remedy.  In  these  cases  the  assemblage 
of  symptoms  mentioned  above  is  not  met  with, 
except  sometimes  in  the  later  stages,  when  the 
mitral  valve  is  secondarily  affected,  and  the 
case  is  not  one  of  pure  aortic  disease.  In  these 
compound  cases  the  drug  is  valuable,  especially 
in  combination  "with  stimulants.  In  aortic  in- 
sufficiency alone,  the  slowing  action  of  the  digitalis 
produces  evil  by  increasing  the  length  of  the 
diastolic  period  of  each  revolution,  during  which 
the  regurgitation  takes  place.  The  force  it  may 
give  to  the  systole  is  no  gain  in  the  face  of  this 
slowing  action,  inasmuch  as  the  aortic  recoil  gains 
in  the  same  proportion  as  the  ventricular  systole, 
and  thus  forces  blood  back  into  the  ventricle 
•with  increased  vigour  during  the  lengthened 
diastole.  It  is  important  in  aortic  insufficiency 
to  encourage  the  frequency  of  the  cardiac  action  ; 
hence  these  cases  are  so  constantly  the  better 
for  bodily  activity ;  and  so,  when  the  toning 
effects  of  digitalis  are  required,  it  should  always 
be  given  in  combination  with  ether  and  ammonia, 
to  keep  up  quick  action  of  the  heart,  and  to 
prevent  the  vertigo  and  syncope  which  may 
otherwise  occur.  When  there  is  excessive  hyper- 
trophy in  cases  of  aortic  insufficiency,  digitalis  is 
useful  sometimes  in  quieting  palpitation,  reducing 
excessive  frequency,  and  lessening  headache  and 
vascular  excitement.  Caffeine  and  veratrum 
viride  also  relieve  these  symptoms ;  but  a  few 
drops  of  nitrite  of  amyl  inhaled  from  cotton- 
wool are  more  rapidly  and  surely  beneficial  than 
any  other  remedy.  In  aortic  stenosis  digitalis 
is  rarely  required.  The  simple  mode  of  compen- 
sation makes  these  cases  require  little  treatment. 
Digitalis  is  sometimes  useful  in  combination  with 
stimulants  to  give  vigour  to  the  myocardium, 
and  check  t  he  tendency  to  dilatation.  If  it  slows 
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the  action  of  the  heart  notably,  its  effect  becomes 
hurtful.    Nux  vomica  often  prevents  this. 

In  combined  valvular  lesions,  the  predominant 
lesion  must  be  the  guide  in  the  use  of  digitalis  ; 
but  it  may  be  given  advantageously  whenever  the 
general  signs  of  venous  stasis  are  present.  The 
diuretic  power  of  the  drug  is  one  of  the  best  tests 
of  its  beneficial  action.  Relying  on  this  test,  the 
writer  often  gives  digitalis  for  weeks,  nay,  months 
at  a  time,  and  obtains  improvement  in  the 
nutrition  of  the  heart  which  lasts  long  after  its 
discontinuance.  Digitalis  effects  this  improve- 
ment by  increasing  the  vigour  of  the  coronary 
circulation,  and  thus  builds  up  new  heart-muscle 
to  compensate  a  valvular  defect. 

The  preparations  of  digitalis  which  may  be 
used  are,  the  powder  in  i-  to  1-grain ;  the  tincture 
in  iux.  to  xxx. ;  and  the  infusion  in  ?j  to  5vj 
doses.  As  a  diuretic  in  cases  of  dropsy,  the  old 
combination  of  squill,  digitalis,  and  blue  pill  is 
invaluable.  Balthazar  Foster. 

HEABT,  Valves  of,  Aneurism  of. — Defi- 
nition.— A  valvular  aneurism  is  a  circumscribed 
pouching  or  sacculation  of  one  of  the  valve- 
segments. 

Description. — Two  forms  of  aneurism  of  the 
valves  of  the  heart  are  met  with.  In  the  one, 
the  whole  thickness  of  the  valve  is  dilated  by 
the  blood-pressure  to  form  the  pouch;  in  the 
other,  one  of  the  lamellae  being  ulcerated  by 
endocarditis,  the  blood  pushes  the  remaining 
lamella  before  it  to  form  a  sac.  The  second 
form,  which  is  sometimes  called  'acute  valvular 
aneurism,'  occurs  most  commonly  in  ulcerative 
endocarditis.  Valvular  aneurisms  vary  in  size, 
from  a  pea  up  to  a  pigeon's  egg.  The  orifice  is 
almost  invariably  towards  the  greatest  blood- 
pressure — those  on  the  mitral  valve  opening  to- 
wards the  left  ventricle;  those  on  the  aortic  valves 
towards  the  aorta.  They  are  usually  rounded 
in  shape,  but  may  have  irregular  prolongations 
between  the  lamellae  of  the  valves.  Valvular 
aneurisms  are  sometimes  multiple.  The  valves 
of  the  right  side  of  the  heart  are  seldom  affected. 
The  mitral  valves  are  the  seat  of  the  larger 
aneurisms,  and  are  twice  as  often  aneurismal  as 
the  aortic  valves. 

Valvular  aneurisms  terminate  commonly  by 
early  rupture,  giving  rise  to  perforation  and 
consequent  insufficiency  of  the  valve,  and  often 
leading  to  considerable  laceration.  Rupture 
occurs  more  rapidly  in  aneurism  of  the  aortic 
valves.  Mitral  aneurisms  occasionally  become 
chronic,  and  filled  with  coagulum ;  and  aortic 
valve  aneurism  may  also  be  found  filled  with 
solid  clot. 

Symptoms. — The  clinical  history  of  this  form 
of  disease  is  defective.  When  seated  on  the 
mitral  valve,  aneurisms  usually  give  rise  to  no 
signs  until  the  perforation  and  laceration  of  the 
valve  suddenly  develop  the  murmur  of  mitral 
insufficiency.  An  aneurism  of  one  of  the  aortic 
segments  causes  a  soft  systolic  murmur  over  the 
valves,  which  one  day,  as  the  sac  ruptures,  is 
supplemented  by  the  murmur,  and  accompanied 
by  the  symptoms  of  aortic  insufficiency.  The 
phenomena  of  this  accident  are  similar  to  those 
of  sudden  rupture  of  an  aortic  valve. 

Balthazar  Foster. 
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HEART,  Wounds  of.— Sv.von.  :  Fr.  Bles- 
surcs  da  Catur;  Ger.  Herzwunden. 

The  subject  of  wounds  and  other  injuries  of 
the  heart  belongs  more  properly  to  the  domain 
of  Surgery,  but  being  in  several  respects  of  much 
medical  interest,  it  requires  to  be  briefly  dis- 
cussed here. 

^Etiology  and  Anatomical  Characters. — 
Wounds  of  the  heart  may  be  punctured,  incised, 
or  lacerated ;  and  inflicted  with  a  variety  of 
weapons  or  other  sharp  bodies,  as  well  as  by 
projectiles,  especially  bullets.  Traumatic  rup- 
turos  and  contusions  form  another  consider- 
able class  of  injuries  of  the  heart,  which  chiefly 
result  from  falls,  crushing  accidents  (for  ex- 
ample, being 'run  over'),  and  blows.  Injuries 
of  the  heart  due  to  the  entrance  of  foreign  bodies, 
such  as  a  needle  or  a  bone,  may  be  inflicted  in 
some  rare  cases  from  the  interior  of  the  oesophagus 
or  stomach ;  the  most  remarkable  case  of  this 
kind  being  one  of  wound  of  the  pericardium 
from  behind  by  the  point  of  a  sword  which  a 
juggler  had  attempted  to  '  swallow.' 

Post  mortem,  the  chest-wall  generally  presents 
evidence  of  the  wound  that  has  been  inflicted. 
The  pericardium  rarely  escapes  injury  ;  its  sac  is 
found  to  contain  blood  in  recent  cases,  or  effused 
lymph  or  pus  when  life  has  been  preserved  for  a 
few  days  or  more.  The  walls  of  the  heart  at 
the  seat  of  injury  present  different  appearances, 
according  to  the  precise  nature  of  the  lesion. 
Punctured  and  incised  wounds  may  be  of  all 
sizes ;  take  either  a  direct  or  an  oblique  direction 
through  the  muscular  fibres ;  and  are  generally 
penetrating.  Bullet-wounds  cut  away  a  portion 
of  the  heart,  whether  at  the  borders  or  from  the 
thickness  of  the  organ.  Traumatic  ruptures 
present  special  characters  (see  Heakt,  Rup- 
ture of).  In  all  the  varieties  of  injury  of  the 
heart,  the  wound  is  found  plugged  with  blood- 
clot,  the  edges  being  either  infiltrated  or  ecchy- 
mosed  and  torn.  In  cases  that  do  not  prove 
rapidly  fatal,  the  usual  signs  of  inflammation,  or 
healing,  and  even  cicatrization,  are  found  in  the 
heart ;  or  aneurism  of  the  cardiac  walls  may  be 
developed  as  a  result  of  the  latter.  The  valves 
and  their  appendages  are  frequently  incised  or 
otherwise  injured.  In  some  cases  a  portion  of 
the  weapon,  projectile,  or  foreign  body  may  be 
found  in  the  heart.  The  ventricles — and  espe- 
cially the  right  ventricle — are  the  parts  of  the 
heart  most  commonly  injured.  The  great  vessels, 
lungs,  and  the  arteries  of  the  chest-wall,  may 
also  be  wounded  in  different  instances. 

From  these  appearances  it  is  evident  that 
wounds  of  the  heart  may  prove  rapidly  fatal 
by  loss  of  blood,  by  shock,  or  by  compression  of 
the  heart  resulting  from  haemorrhage  into  the 
pericardium;  whilst,  at  a  later  stage,  pericarditis, 
myocarditis,  and  secondary  haemorrhage  may  be 
expected  to  supervene. 

Symptoms,  Coxjkse,  and  Terminations. — In 
about  one-third  of  recorded  cases  of  injury  of  the 
heart,  either  death  is  immediate — fainting,  con- 
vulsions, and  the  other  symptoms  of  syncope, 
as  well  as  those  of  shock,  being  the  prominent 
phenomena,  along  with  external  haemorrhage;  or 
the  patient  drops  dead  after  a  few  moments,  dur- 
ing which  time  he  may  have  undergone  consider- 
able exertion.    In  a  Recond  class  of  cases,  the 


symptoms  of  syncope  or  of  shock  occur  imme- 
diately, but  death  does  not  at  once  ensue.  Tho 
patient  then  lies  in  a  state  either  of  unconscious- 
ness or  of  complete  prostration.  In  ihe  lattei 
event  ho  complains  of  a  sense  of  great  debility, 
praecordial  oppression,  dyspncea,  and  suffocation  ; 
the  surface  is  cold,  pallid,  and  trembling ;  vomit- 
ing may  occur;  and  there  is  usually  haemorrhage 
from  the  region  of  the  heart.  Death  occurs  afier 
minutes  or  hours,  either  from  exhaustion  due 
chiefly  to  continued  or  repeated  loss  of  blood,  or 
from  compression  of  the  heart.  In  a  third  series  of 
cases,  the  course  is  more  protracted.  The  patient, 
after  suffering  from  the  symptoms  just  enume- 
rated, but  in  a  less  degree,  passes  through  the 
various  phases  of  constitutional  disturbance  com- 
monly observed  in  sevei-e  wounds,  complicated, 
however,  with  pericarditis,  myocarditis,  and  re- 
peated haemorrhage;  and  dies  of  exhaustion  after 
an  illness  of  weeks  or  months.  Lastly,  in  a 
small  proportion  of  cases,  the  patient  survives 
the  various  accidents  and  complications  just  de- 
scribed, and  the  wound  of  the  heart  heals ;  but  it 
sometimes  happens  that  symptoms  of  aneurism 
of  the  cardiac  walls,  or  of  incompetence  of  the 
valvular  apparatus,  are  developed  as  the  result 
of  the  lesion. 

Diagnosis. — Wounds  of  the  heart  can  usually 
be  diagnosed  without  difficulty  by  the  situation 
of  the  external  injury,  and  the  severity  of  the 
symptoms.  Similar  symptoms  may,  however, 
follow  injuries  of  the  great  vessels  in  the  neigh- 
bourhood of  the  heart,  or  of  the  arteries  of  the 
walls  of  the  chest,  if  the  haemorrhage  be  profuse ; 
but  unless  there  be  almost  complete  certainty 
that  a  vessel  within  reach  is  the  only  seat  of  the 
bleeding,  the  diagnosis  should  be  left  undecided, 
and  all  dangerous  interference  avoided. 

Prognosis. — Injury  of  the  heart  is  generaUy 
to  be  regarded  as  certain  to  end  in  death ;  but 
it  should  not  be  forgotten  that  as  many  as  12  per 
cent,  of  recorded  cases  are  said  to  have  recovered. 
Some  very  remarkable  instances  have  occurred  of 
recovery  after  very  severe  injury  to  this  organ  ; 
for  example,  a  case  in  which  a  bullet  was  lodged 
in  the  substance  of  the  heart  for  twenty  years. 
(See  British  Medical  Journal,  March  23,  1867.) 
The  prognosis  may  be  broadly  estimated  by  the 
severity  of  the  immediate  symptoms.  Traumatic 
rupture  of  the  heart  is  said  to  have  invariably 
proved  fatal. 

Treatment. — In  wounds  of  the  heart,  the 
haemorrhage  must  be  at  once  arrested  by  the 
usual  surgical  means;  immediate  death  must  be 
prevented  by  cautious  stimulation ;  and  the  pa- 
tient must  be  kept  in  such  a  condition  that,  whilst 
life  is  preserved,  the  danger  of  inflammatory 
reaction  in  the  region  of  the  htart,  and  of  fresh 
hemorrhage,  is  reduced  to  a  minimum.  It  is  on 
this  account  that  restorative  measures  are  to  be 
guardedly  employed  at  first,  and  resorted  to  in  the 
further  progress  of  the  case  only  when  urgently 
indicated.  Absolute  rest  of  body  and  mind  is 
indispensable.  Nervine  and  cardiac  sedatives, 
such  as  bromide  of  potassium,  morphia,  chloral- 
hydrate,  and  belladonna,  may  be  of  great  service 
when  used  with  judgment 

J.  Mitchell  Barca. 
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HEARTBURN. 

Heartburn  is  a  hot  or  scalding  sensation,  usually 
referred  to  the  cardiac  orifice  of  the  stomach,  but 
in  some  cases  diffused  over  the  whole  abdomen. 
It  is  frequently  accompanied  by  eructations  of  a 
very  acid  character ;  and  the  fluid  rejected  from 
th9  stomach  produces  a  sensation  of  scalding  in 
the  throat  and  oesophagus. 

iETioLOor.  -  Heartburn  exists  in  a  very  marked 
degree  in  dilatation  of  the  stomach,  being  pro- 
duced by  the  decomposition  of  indigestible  food 
retained  in  this  organ.  It  constantly  accom- 
panies chronic  catarrhal  gastritis,  the  retained 
mucus  enclosing  particles  of  food  in  a  state  of 
decomposition,  which  set  up  fermentation  in  the 
materials  of  each  meal  as  soon  as  it  is  swallowed. 
Heartburn  is  common  in  the  later  period  of  preg- 
nancy, probably  because  the  stomach  is  so  dis- 
placed that  it  is  unable  properly  to  expel  its 
contents. 

Treatment. — This  sensation  is  best  treated  by 
antacids,  such  as  chalk,  magnesia,  alkalies,  and 
alkaline  waters.  In  some  cases  powdered  char- 
coal relieves  it.  The  diet  for  persons  that  suffer 
severely  from  heartburn  requires  careful  regula- 
tion. All  articles  of  food  containing  much  fat, 
sugar,  or  starch,  should  be  avoided.  The  use  of 
tobacco  should  be  interdicted ;  the  writer  has  fre- 
quently seen  obstinate  cases  kept  up  by  smoking 
and  chewing.  Alcoholic  stimulants  should  be 
used  very  sparingly,  the  least  likely  to  do  harm 
being  brandy  mixed  with  Vichy  or  potass  water. 
The  writer  has  obtained  good  results  by  sub- 
stituting gluten  bread  for  the  ordinary  baker's 
bread,  and  where  this  could  not  be  taken,  has 
found  advantage  from  the  use  of  aerated  or  some 
other  kind  of  unfermented  bread.  Some  women 
who  suffer  severely  from  heartburn  when  preg- 
nant find  relief  from  eating  lettuce. 

S.  Fenwick. 

HEART-CLOTS.  See  Heabt,  Thrombosis 
of. 

HEAT,  etiology  of.  See  Disease,  Causes 
of;  and  the  following  article. 

HEAT,  Effects  of  Severe  or  Extreme. — 
{A)  Constitutional  Effects  of  Severe  Heat 
applied  generally. — The  constitutional  or 
general  effects  of  exposure  of  the  whole  body 
to  high  temperatures  vary  with  the  source  and 
degree  of  heat,  the  slowness  or  rapidity  of  tran- 
sition from  lower  temperatures,  and  the  length 
of  exposure ;  as  well  as  with  the  age,  constitu- 
tion, habit  and  health  of  the  body;  and  they  are 
liable  to  be  more  or  less  modified  or  obscured  by 
various  concomitantcircumstauces  and  conditions, 
such  as  the  barometric  pressure,  the  hygrometric 
state,  and  the  purity  or  impurity  of  the  atmo- 
sphere. 

The  range  of  temperature  within  the  limits  of 
which  life  can  be  maintained  appears  to  be 
greater  in  the  case  of  man  than  in  that  of  most 
of  the  lower  animals,  in  virtue  of  greater  power 
of  accommodation  to  external  influences,  without 
undue  elevation  or  lowering  of  the  temperature 
of  the  body.  But  in  every  case  any  such  com- 
bination of  external  circumstances  as  causes 
the  temperature  of  the  body  to  rise  10°  to  15° 
above  the  normal  standard  speedily  proves  fatal. 

Artificial  lieat. — Numerous  observations  and 
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experiments  show  that  in  dry  air  exposure  to 
very  high  temperatures  can'  be  borne,  during 
periods  varying  with  circumstances,  without 
danger  or  even  serious  inconvenience,  the  tempe- 
rature of  the  body  being  kept  down  within  safe 
limits  by  evaporation  from  the  surface  and  from 
the  lungs.  Thus,  in  Dobson's  experiments,  a 
temperature  of  210°  was  sustained  during  twenty 
minutes  ;  Blagden  exposed  himself  during  eight 
minutes  to  a  temperature  of  260°;  Chantrey's 
workmen  were  accustomed  to  enter  a  drying  oven 
in  which  the  thermometer  stood  at  350° ;  and 
Chabert,  the  '  Fire  King,'  is  said  to  have  fre- 
quently exposed  himself  to  a  temperature  of 
from  400°  to  600°.  Glass-workers,  metal-foun- 
ders, gas-stokers,  engineers  in  steamboats — espe- 
cially in  the  tropics  —  bakers'  oven-builders, 
and  others  constantly  carry  on  their  work  in 
temperatures  of  from  120°  to  160°,  or  even 
higher,  to  say  nothing  of  the  blasts  of  radiant 
heat  to  which  some  are  from  time  to  time  ex- 
posed. In  moist  air,  evaporation  from  the  sur- 
face and  its  cooling  influence  being  diminished 
or  prevented,  much  lower  temperatures  speedily 
become  insupportable.  Berger  was  unable  to 
remain  in  a  vapour  bath  the  temperature  of 
which  had  risen  from  106°  to  120°,  although  he 
had  easily  borne  a  temperature  of  230°  in  dry 
air  for  five  minutes. 

The  effects  upon  the  temperature  of  the  body, 
pulse,  respiration,  &c,  recorded  by  previous 
observers,  are,  in  the  main,  supported  by  the 
recent  careful  experiments  of  Dr.  Fleming  in  the 
Turkish  bath.1  He  found  that  exposure  during 
an  hour  to  a  temperature  commencing  at  170° 
and  lowered  to  about  130°,  caused  the  tempera- 
ture of  his  body  (taken  by  a  specially  devised 
thermometer  in  the  mouth),  to  rise  rapidly  during 
the  first  ten  minutes  from  a  normal  average  of 
97-65°  to  99-2=  (a  rise  of  1-6°)  ;  and  then  more 
slowly  until  the  end  of  fifty  minutes,  when  the 
highest  point  101 -3°  (arise  of  3-7°)  was  reached. 
His  pulse  rose  during  the  first  ten  minutes 
from  78  to  91  beats  in  the  minute,  and  like 
the  temperature  attained  its  maximum — 115, 
at  the  end  of  fifty  minutes.  His  breathing  first 
diminished  in  rapidity  from  22  5  to  20'8,  and 
then  increased  to  25-4  in  actual  rapidity,  but 
maintained  a  diminished  ratio  to  the  pulse.  The 
arterial  tension  seemed  to  be  increased  by  the 
greater  rapidity  of  the  heart's  action,  combined 
with  the  gorged  state  of  the  capillary  circulation. 
The  quantity  of  material  eliminated  during  the 
hour  amounted  to  forty-four  ounces.  The  pro- 
portion of  chlorides  in  the  urine  passed  after  the 
bath  (3-65  in  the  1,000)  was  little  more  than  half 
that  in  the  sweat  (6  05)  collected  during  the  bath, 
and  much  less  than  in  the  urine  previously  passed 
(5-68).  The  proportion  of  urea  in  the  urine  was 
slightly  increased,  and  the  sweat  contained  155 
in  the  1,000. 

The  effects  felt  by  thoso  exposed  to  great  heat 
vary  with  the  temperature,  the  length  of  expo- 
sure, and  the  collateral  circumstances.  A  sensa- 
tion of  warmth,  at  first  agreeable,  is  succeeded  by 
one  of  oppressive  and  then  painful  heat,  until 
this  is  again  relieved  by  the  establishment  of 
copious  evaporation  from  the  surface.  Pleasant 
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stimulation,  and  some  degree  of  excitement  of 


the  nervous  and  muscular  systems,  are  quickly 
followed  by  languor,  lassitude,  listlessness,  feel- 
ings of  exhaustion,  indisposition  to  mental  effort 
or  muscular  exertion,  dizziness,  tendency  to 
sleep,  faintness  and  unconsciousness,  sometimes 
accompanied  or  preceded  by  convulsions.  If 
relief  is  not  afforded  death  ensues.  If  timely 
relief  is  afforded,  more  or  less  speedy  and  com- 
plete recovery  may  be  brought  about. 

Symptoms'  and  conditions  closely  or  exactly 
resembling  those  of  sunstroke,  may  be  produced 
by  exposure  to  an  artificially  heated  atmosphere, 
or  to  blasts  of  radiant  heat  from  fires  or  fur- 
naces. If  the  symptoms  have  been  severe  and 
persistent,  or  if  the  sufferer  has  been  exposed 
to  repeated  attacks,  permanent  damage  to  the 
health,  and  especially  to  the  nervous  system, 
almost  certainly  results,  in  spite  of  apparent 
temporary  recovery.  In  many  cases  general  de- 
bility and  deterioration,  in  some  cardiac  troubles, 
and  in  others  insanity,  have  been  recorded  as 
the  persistent  after  effects. 

Bernard,  Delaroche,  and  others  have  shown 
that  animals  exposed  to  temperatures  of  from 
130°  or  lower,  to  150°  and  upwards,  quickly  die. 

The  post  mortem  examination  of  animals  so 
killed  showed  that  the  heart  had  entirely  ceased 
to  beat  at  the  moment  of  death,  and  that  neither 
it  nor  the  muscular  coat  of  the  intestines  could 
by  any  means  be  stimulated  to  contract  again. 
The  muscular  fibres  of  the  heart  examined  micro- 
scopically appeared  rigid  and  coagulated  (Kiihne 
and  Kanvier).  Further,  the  blood  in  both  arteries 
and  veins  was  dark  coloured.  Rigor  mortis  set 
in  very  early,  and  general  decomposition  very 
speedily  commenced.  It  would  thus  appear  that 
(apart  from  sudden  shock  to  the  system  gene- 
rally) the  cause  of  death  from  exposure  to  high 
temperatures  is  to  be  found  in  the  effect  produced 
on  the  muscular  system  of  organic  life,  and 
especially  on  the  heart.  The  cardiac  myosin 
coagulates  at  115°;  and  at  a  temperatuxe  con- 
siderably short  of  this  its  condition  must  be 
seriously  affected. 

Anatomical  Characters. — The  post  mortem 
appearances  met  with  in  the  human  subject  in 
cases  in  which  death  has  been  attributed  to  the 
general  effects  of  heat  have  not  been  uniform. 
The  following  case,  however,  recorded  by  0. 
Speck1  is  noteworthy.  A  girl,  aet.  fourteen,  the 
subject  of  chronic  disease  of  many  of  her  joints, 
was,  on  the  advice  of  a  quack,  wrapped  in  a 
sheepskin  warm  from  the  carcase,  laid  in  bed, 
surrounded  with  hot  loaves  fresh  from  the  oven, 
and  covered  by  the  clothes.  In  about  an  hour 
she  complained  of  pains,  especially  in  one  arm. 
She  soon  fell  asleep.  It  was  noticed  that  her 
chest  rose  and  fell  strongly.  She  perspired 
freely,  and  the  sweat  was  frequently  wiped  off. 
She  became  very  pale,  and  about  three  hours  after 
the  commencement  of  the  treatment  she  expired, 
without  having  recovered,  or  at  any  rate  mani- 
fested, consciousness.  On  pott  mortem  examina- 
tion the  next  day  (the  weather  being  cool  and 
dry)  advanced  decomposition  was  found;  the 
blood  being  black  and  fluid,  and  the  blood-ves- 
sels, cavities,  and  tissues  generally  full  of  gas. 
The  heat  of  loaves  fresh  from  the  oven,  such  as 

1  VierlcljiihnchrVt  fiir  gcrichtltchc  itedicin.  1874  ;  p.  249. 


wore  put  round  the  child,  was  found  to  be 

185°. 

Treatment. — The  immediate  treatment  to  bt> 
adopted  in  the  case  of  those  Buffering  from 
exposure  of  the  whole  body  to  heat  consists 
essentially  in  removal  into  a  cooler  atmosphere, 
quiet  rest  in  the  recumbent  position;  fanning; 
cool  or  even  cold  affusions  or  sponging,  especially 
over  the  head  and  spine — the  effect,  however, 
being  carefully  watched  ;  and  the  administra- 
tion of  cool  or  lukewarm  fluid  in  small  quantity 
at  a  ti  me,  wi  th  some  stimulant.  Copious  draughts 
of  cold  water  in  a  highly  heated  state  of  body 
are  liable  to  give  rise  to  dangerous  or  even  fatal 
results.    Bleeding  is  not  to  be  recommended. 

The  after  treatment  must  be  conducted  on 
general  principles,  and  determined  by  the  con- 
dition of  the  patient,  and  the  indications  afforded 
in  the  particular  case. 

Climatic  and  Solar  Heat. — The  effects  of 
climatic  heat  experienced  on  transition  from 
temperate  to  tropical  regions  are  as  follows  : — 
1st.  The  average  temperature  of  the  body  rises 
•5°  to  1°  according  to  Davy  and  Crombie,  or  to 
a  somewhat  greater  extent  according  to  others. 
The  daily  fluctuations  of  bodily  temperature  ii 
health  in  India  correspond  to  those  in  England. 
The  normal  temperature  of  native  Indians  is 
about  half  a  degree  higher  than  that  of  Euro- 
peans (Crombie).  2nd.  The  pulse  is  quickened 
according  to  most  observers,  but  Rattray  says 
this  is  incorrect.  3rd.  The  breathing  becomes 
slower  and  less  deep,  falling  from  about  sixteen 
to  about  twelve  or  thirteen  per  minute.  Less 
carbonic  acid  and  less  water  are  thus  exhaled. 
4th.  The  skin  acts  much  more  freely,  its  excretion 
being  increased  by  about  24  per  cent.  (Rattray  ). 
The  continued  hyperaemia  and  over  action  of  the 
skin,  however,  are  liable  to  be  followed  by  con- 
gestion and  obstruction  of  the  sweat  follicles, 
giving  rise  to  '  prickly  heat.'  5th.  The  urin* 
is  diminished  in  quantity,  and  in  amount  of  urea 
and  chlorides.  The  experiments  of  Becher  (con- 
firmed by  those  of  Forbes  "Watson)  showed  a  con- 
stant relation  between  the  temperature,  and  the 
urea  and  chloride  of  sodium  got  rid  of  by  the 
kidneys.  As  the  temperature  rose  from  d0°  to 
70°  an  increase  was  found  ;  but  with  a  further 
rise  from  70°  to  90°  an  almost  equally  constant 
diminution  occurred.  6th.  The  appetite,  espe- 
cially for  animal  food,  is  diminished,  and  the 
digestive  powers  seem  lowered.  7th.  Lassitude, 
languor,  want  of  vigour,  indisposition  to  exer- 
tion, and  a  sense  of  exhaustion  of  mind  and  body 
are  experienced  in  degrees  varying  with  circum- 
stances; the  depressing  effects  being  most  felt 
when  the  heat  is  not  only  great  but  continuous 
day  and  night,  and  when  the  atmosphere  is 
moist. 

The  effects  of  the  radiant  heat  of  the  sun,  as 
distinguished  from  those  of  atmospheric  heat, 
are  not  well  made  out.  It  would  appear  probable, 
however,  that  a  physiological  effect  ad  verse  to  per 
spiration  is  produced  by  the  direct  rays  (Parkes), 
and  that  thus,  as  well  as  from  rapid  evapora- 
tion, the  skin  gets  dry,  and  becomes  liable  to 
certain  structural  changes,  such  as  the  formation 
of  pigment,  &c. 

Exposure  to  the  direct  rays  of  the  sun,  or  to 
great  or  continued  heat  in  the  shade,  especially 
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ander  unfavourable  atmospheric  and  general 
conditions,  may  give  rise  to  heat-fever  (Causis), 
heat-apoplexy,  or  one  or  other  of  the  forms  of 
sunstroke.    See  Sunstroke. 

(JB)  Local  Effects  of  Severe  Heat :  Burns 
and  Scalds. — The  local  effects  of  heat  vary 
with  the  degree,  the  length  of  exposure,  the 
medium  of  application,  and  the  part  acted  upon. 
Burns  result  from  '  dry,'  Scalds  from  '  moist '  heat. 

Symptoms. — A  comparatively  slight  degree  of 
heat  causes  vascular  turgescence,  redness,  ting- 
ling, pain,  and  tenderness,  which  soon  subside. 
Desquamation  of  the  epidermis  may  follow,  but 
no  permanent  trace  of  injury  is  left.  A  higher 
degree  causes  severe  burning  pain,  and  great 
redness  of  surface,  followed  by  effusion  of  serum 
beneath  the  cuticle  (vesication.)  Complete  re- 
storation without  scar  is  usually  effected.  Still 
higher  degrees  of  heat  or  longer  exposure  cause 
intense  pain,  and  immediate  destruction,  or  con- 
secutive destructive  inflammation,  of  the  true 
skin  to  a  greater  or  less  depth.  Sloughing  and  sup- 
puration follow,  and  permanent  scarring  results. 
Violent  heat  and  prolonged  exposure  cause  com- 
plete disintegration  and  charring  of  the  struc- 
tures especially  acted  upon,  followed  by  de- 
structive inflammation  and  sloughing  of  others 
to  a  still  greater  depth  and  extent.  Loss  of  parts 
and  more  or  less  serious  deformity  and  scarring 
necessarily  result.  The  separation  of  sloughs, 
and  the  processes  of  repair  after  severe  burns, 
take  place  slowly;  and  as  a  rule  the  patient 
suffers  much  more  acutely,  and  during  a  much 
longer  period,  than  after  other  forms  of  injury 
involving  equally  extensive  destruction  of  tissue. 

The  constitutional  effects  of  burns  and  scalds 
vary  with  the  superficial  extent  and  situation, 
rather  than  with  the  depth  of  the  injury.  Thus 
an  extensive  burn  or  scald  over  the  abdomen 
affecting  only  the  skin  is  much  more  likely  to 
prove  fatal  than  a  deep  burn  of  one  of  the  extre- 
mities, penetrating  even  to  the  bone,  but  of 
comparatively  small  superficial  area.  If  more 
than  half  the  surface  of  the  body  is  affected  the 
sufferer  rarely  recovers. 

Death  may  result  from  shock  to  the  system, 
either  immediately  on  receipt  of  the  injury,  or 
after  a  period  of  from  two  or  three  to  forty-eight 
hours  or  more.  During  this  time  the  sufferer 
remains  in  a  state  of  collapse  or  prostration,  with 
pallor  of  complexion,  lowness  of  temperature, 
coolness  of  breath,  small  or  imperceptible  pulse, 
dryness  of  tongue  and  mouth,  and  sometimes  de- 
lirium, rigors,  or  convulsions.  In  such  cases,  post- 
mortem examination  shows  only  congestion  of  the 
viscera,  and  especially  of  the  brain.  In  some 
instances,  characterised  by  painfully  laboured 
and  frequent  efforts  at  respiration,  tumultuous, 
irregular,  feeble  and  very  frequent  action  of  the 
heart,  and  great  praecordial  distress,  death  would 
appear  to  be  due  to  cardiac  thrombosis,  rather 
than  to  simple  nervous  shock  (Brown).  In  many 
severe  cases  the  blood  has  been  found  on  micro- 
scopical examination  altered  in  appearance,  the 
red  corpuscles  being  separated  into  '  numerous 
little  bits'  (Ponfick  and  Schmidt).  And  it  is 
readily  conceivable  that  such  destruction  of 
corpuscles  may  give  rise  to  severe  symptoms,  or 
even  cause  death. 

In  about  forty-eight  hours,  more  or  less,  if 
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the  immediate  effects  of  the  injury  have  boon 
survived,  the  stage  of  reaction  and  inflammation 
sets  in.  The  patient  revives,  and  some  degree 
of  general  pyrexia  becomes  manifest.  The  pulse 
becomes  quicker  and  fuller;  the  temperature 
rises ;  and  the  burnt  part  begins  to  discharge 
pus,  usually  of  an  offensive  odour.  Thirst,  with 
dry  red  tongue,  want  of  appetite,  vomiting 
and  constipation,  followed  by  diarrhoea — soma- 
times  with  blood  in  the  evacuations — are  com- 
monly experienced  during  the  ensuing  period 
and  inflammation  of  internal  parts  often  occurs, 
although  the  special  signs  and  symptoms  afforded 
may  be  obscure.  The  pleurae  and  lungs,  the 
peritoneum,  and  the  gastro-intestinal  mucous 
membrane  (particularly  that  of  the  duodenum) 
are  especially  liable  to  be  affected.  Evidence  of 
inflammation  of  one  or  more  of  these  parts,  and 
not  uncommonly  of  ulceration  of  the  duodenum,  is 
afforded  on  post  mortem  examination  in  cases  in 
which  death  has  occurred  during  this  period.  It 
has  been  suggested  that  capillary  embolism,  from 
the  presence  of  disintegrated  blood  in  the  ves- 
sels, may  cause  in  some  cases  the  lesions  of  the 
internal  organs  (Brown). 

In  the  course  of  about  a  fortnight  after  the 
injury,  as  a  general  rule,  the  sloughs  will  have 
separated,  the  acute  symptoms  will  have  sub- 
sided, and  granulation  and  suppuration  will  have 
been  established.  But  a  low  form  of  chronic 
inflammatory  mischief  in  the  internal  organs  may 
still  be  going  on,  and  lead  to  fatal  result ;  or  the 
patient  may  sink,  worn  out  by  suffering,  and  ex- 
hausted by  the  profuse  discharge  from  the  sup- 
purating surface,  or  by  persistent  diarrhoea, 
accompanied  or  not  by  blood  in  the  motions. 
Sometimes  the  kidneys  are  affected,  and  blood  or 
bloody  casts  may  be  found  in  the  urine.  Pyae- 
mia, erysipelas,  or  tetanus  may  occur  and  cause 
death ;  but  there  would  not  appear  to  be  any 
special  liability  to  these  diseases  after  burns  or 
scalds. 

Treatment. — Local  treatment. — Slight  super- 
ficial burns  of  small  extent  require  little  in  the 
way  of  treatment.  Immersion  in  cold  water  ac- 
cording to  some,  in  hot  water  according  to  others, 
or  exposure  before  the  fire,  affords  the  readiest 
means  of  obtaining  immediate  relief.  After- 
wards the  part  may  be  covered  with  flour,  starch, 
oxide  of  zinc,  bismuth,  or  collodion,  and  wrapped 
round  with  cotton-wool  to  protect  it  from  the 
air  and  from  accidental  irritation.  In  cases  in 
which  there  is  vesication,  the  blisters  should 
be  pricked,  the  serum  evacuated,  and  the  cuticle 
left  to  form  a  natural  protective  covering,  which 
may  be  advantageously  strengthened  and  kept 
in  position  by  a  layer  of  collodion.  But  the 
punctures  should  be  left  open.  Lint  soaked  in 
oil,  or  smeared  with  vaseline  or  some  such  mate- 
rial, should  be  applied,  and  the  whole  covered  with 
cotton-wool.  A  mixture  of  chalk  or  whitening 
and  vinegar,  of  the  consistence  of  thick  cream, 
is  said  to  form  an  excellent  application  in  such 
cases,  speedily  relieving  pain,  and  helping  to 
constitute  a  good  protective  covering. 

Severe  and  extensive  burns  and  scalds  de- 
mand in  their  treatment  the  most  careful 
management,  and  the  greatest  possible  patience, 
gentleness,  and  firmness ;  for  even  if  life  bo 
preserved,  the  most  pitiable  disfigurements  and 


i>36    HEAT,  EFFECTS  OF  SEVEBE 

deformities  ure  liable  to  result  from  cicatricial 
contractions,  unless  proper  preventive  measures 
are  persevoringlv  carried  out.  So  soon  as  may 
be  after  the  injury,  the  clothes  should  be  re- 
moved from  the  patient  with  the  greatest  care 
— being  cut  away  piocomeal  if  needful,  and  not 
removed  in  such  way  as  to  tear  off  epidermis 
or  scorched  or  charred  parts.  The  whole  burnt 
surface  should  then  be  covered  as  quickly  as 
possible  with  the  dressing  considered  best,  and 
enveloped  in  thick  layers  of  cotton-wool  lightly 
bandaged  on.  Difiorent  dressings  have  been  ad- 
vocated from  time  to  time,  but  probably  there  is 
none  better,  or  more  generally  and  readily  applic- 
able in  hospital  practice  at  any  rate,  than  Oarron 
oil  (a  mixture  of  equal  parts  of  linseed  oil  and 
limewater).  The  addition  of  a  little  carbolic 
acid  is  advantageous.  A  less  disagreeable  ap- 
plication may  be  made  by  substituting  olive  or 
almond  oil  for  linseed  oil.  White  lead,  putty 
made  thin  by  addition  of  oil,  calamine  ointment, 
carbolised  oil,  solution  of  carbonate  of  soda,  car- 
bolic lotion,  flour,  and  starch,  are  among  the 
other  materials  that  have  been  recommended. 
Whatever  the  material  selected,  it  should  be 
slightly  -warmed,  and  applied  very  thickly  spread 
on  broad  strips  of  lint  in  such  way  as  to  facili- 
tate future  dressing  bit  by  bit,  and  so  as  to  avoid 
extensive  exposure  of  raw  surface.  The  first 
dressing  should  be  allowed  to  remain  undisturbed 
as  long  as  possible — until,  indeed,  the  offensive- 
ness  of  the  discharge,  or  the  discomfort  of  the 
patient,  indicates  the  necessity  for  its  removal. 
The  earlier  dressings,  however  gently  carried 
out,  occasion  so  much  suffering  to  the  patient 
that — in  the  case  of  children  especially — it  is 
often  desirable  to  administer  chloroform.  Poul- 
tices are  sometimes  useful  in  aiding  the  separa- 
tion of  sloughs.  Any  needful  'washing  or  clean- 
sing is  best  done  by  aid  of  the  steam  spray- 
producer,  a  weak  solution  of  carbolic  acid  or  of 
borax  being  used.  When  suppuration  is  es- 
tablished, and  the  surface  clean,  the  applica- 
tion may  be  varied  according  to  the  indications 
afforded.  Calamine  or  zinc  or  lead  ointment, 
with  or  without  the  addition  of  some  anodyne ; 
and  lotions  of  lead,  morphia,  and  glycerine,  or  of 
sulphate  of  zinc,  are  amongst  those  commonly 
employed.  Iodoform,  with  extract  of  hemlock 
and  spermaceti  ointment,  has  been  strongly 
recommended  as  tending  to  soothe  pain,  to  deo- 
dorise the  discharge,  and  favour  healing.  Exu- 
berant granulations  may  be  treated  with  nitrate 
of  silver  in  solution,  or  by  the  application  of  the 
solid  stick.  When  the  granulating  surface  is  in 
a  healthy  state,  cicatrisation  may  be  very  mate- 
rially expedited  by  skin-grafting. 

During  cicatrisation,  and  even  for  some  time 
afterwards,  it  is  of  the  greatest  importance  to 
keep  all  parts  in  such  position  as  that  there  shall 
be  as  little  deformity  as  possible  from  growing 
together  of  surfaces,  and  contraction  of  scars. 
This  is  to  be  effected  or  attempted  by  position, 
by  mechanical  apparatus,  and  by  the  application 
of  strips  of  adhesive  plaster  and  bandages  in 
manner  determined  by  the  circumstances  and 
conditions  in  each  particular  case. 

Constitutional  treatment. — In  the  early  stages, 
alcoholic  stimulants,  or  ammonia,  and  external 
warmth  are  especially  requisite,  and  such  light 
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nourishment  as  can  be  taken.  Opiates  or  other 
anodynes,  as  chloral  or  bromide  of  potassium, 
are  to  be  administered  according  to  the  iudica 
tions  afforded,  for  the  purpose  of  allaying  paiL 
and  soothing  the  nervous  system.  When  sup- 
puration is  established,  a  full  allowance  of  good 
nourishing  food,  with  some  alcoholic  stimulant, 
should  be  given,  and  such  tonics  as  seem  most 
suitable.  Small  doses  of  opium  at  regular  in- 
tervals often  prove  very  beneficial.  The  com- 
plications that  may  arise,  such  as  affections  of 
the  internal  organs,  &c,  must  be  treated  in 
accordance  with  general  principles,  but  all  de- 
pressing medicines  as  a  rule  should  be  avoided. 

AeTHUB  E.  DciiHAM. 

HEAT,  Therapeutics  of.  —Principles. — 
The  primary  effect  of  external  heat  applied  lo- 
cally to  the  animal  body  is  that  of  an  excitant 
or  stimulant.  There  occurs  redness  with  tur- 
gescence  of  the  small  vessels,  in  the  part  to 
which  the  heat  is  applied,  along  with  slight 
augmentation  of  temperature,  and  pain.  In- 
creased beyond  a  certain  degree,  heat  ceases  to 
be  a  stimulant,  its  prolonged  action  causing 
greater  pain,  exhaustion,  depression,  and,  if  the 
action  be  very  intense,  decomposition  of  the  or- 
ganized tissues.    See  preceding  article. 

Experiments  have  shown  that  by  increased 
neat  the  electric  currents  in  the  nerves  are  de- 
stroyed. It  may  therefore  be  assumed  that  the 
nerves  become  less  able  to  conduct  impressions 
either  to  or  from  the  brain,  and  that  heat  may 
act  as  a  sedative  to  painful  nerves. 

Moderate  heat  applied  generally,  that  is,  to 
the  whole  body,  produces  a  number  of  important 
physiological  effects  which  are  fully  described 
in  the  preceding  article,  to  which  the  reader  is 
referred. 

Applications  and  Uses. — Heat  is  employed 
in  the  treatment  of  disease  as  a  general  or  local 
stimulant,  a  local  depressant,  a  caustic,  or  a 
counter-irritant;  and  that  in  the  form  either  of 
dry  or  of  moist  heat. 

Dry  heat. — The  primary  exciting  and  stimu- 
lating action  of  heat  may  be  made  available 
to  rouse  the  nervous  and  vascular  systems.  The 
use  of  the  hot  air  bath  (Turkish  Bath),  and  that 
of  the  sand-bath  are  discussed  in  the  article  on 
Baths.  In  some  parts  of  the  South  of  France, 
baths  of  hot  sand  {arena  calida)  are  used  in  the 
treatment  of  rheumatism,  paralysis,  and  spasm  ; 
the  sand  acting  as  a  stimulant  and  sudorific.  To 
restore  the  circulation,  bottles  of  hot  water  are 
placed  in  the  axillae,  and  against  the  feet  and 
thighs,  in  cases  of  collapse  of  the  system,  with 
coldness  of  the  extremities  and  great  failure  of 
circulation,  as  in  the  treatment  of  collapse  from 
the  shock  of  an  injury,  or  from  such  diseases  as 
cholera,  or  of  the  apparently  drowned. 

Dry  heat  may  also  be  applied  to  the  abdomen, 
in  the  form  of  tins  or  bottles  of  hot  water,  or 
bags  of  heated  salt  or  sand,  to  relieve  painful 
spasm  and  colic  Hot  water  enclosed  in  an  india- 
rubber  bag  is  sometimes  of  service  to  allay  undue 
irritability  of  the  spinal  nerves.  The  therapeutical 
application  of  heat  as  a  counter-irritant  will  be 
found  described  elsewhere.  See  Countkb-ihki- 
tants. 

Moist  heat.  -  Heat  and  moisture  together  tend 
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to  cause  relaxation  of  the  tissues,  thus  removing 
the  tension  and  pain  due  to  inflammation.  Moist 
heat  is  employed  locally  in  the  form  of  the  local 
vapour  bath,  fomentations,  and  poultices.  See 
Fomentations  ;  and  Pouxtices. 

Moist  heat  is  applied  to  the  surface  of  the 
body  generally,  chiefly  in  the  form  of  the  va- 
pour bath.    See  Baths. 

John  C.  Thorowqood. 

HEAT  -  STROKE. — A  synonym  for  sun- 
stroke.   See  Sunstroke. 

HECTIC  FEVER  (Iktikoj,  habitual).— 
Synon.  :  Fr.  Hectique ;  Grer.  Hectisch. 

^Etiology. — The  variety  of  fever  thus  named 
has  long  received  special  recognition,  inasmuch  as 
it  presents  certain  prominent  and  peculiar  features, 
as  regards  its  course  and  attendant  phenomena. 
It  occurs  in  association  with  some  wasting  and  ex- 
hausting disease,  especially  when  this  is  accom- 
panied by  a  profuse  and  constant  drain  from  the 
system,  and  more  particularly  when  there  is  chronic 
suppuration,  with  an  abundant  discharge  of  pus. 
Hectic  fever  is  most  frequently  noticed  in  cases 
of  pulmonary  phthisis,  in  a  large  proportion  of 
which  it  appears  in  various  degrees  during  some 
part  of  their  course,  chiefly  in  the  advanced 
stages.  Other  conditions  deserving  of  mention 
in  connection  with  which  it  may  supervene  are 
empysema,  especially  if  there  is  an  external  fis- 
tula, tubercular  ulceration  of  the  intestines, 
chronic  purulent  discharge  from  the  kidney, 
hepatic  abscess,  chronic  dysentery,  and  any  form 
of  external  chronic  abscess  attended  with  much 
discharge.  Fever  of  a  hectic  type  sometimes 
occurs  in  cases  of  acute  inflammation ;  and  it  is 
occasionally  observed  in  chronic  affections  un- 
attended with  suppuration,  such  as  cancer  and 
lymphadenoma.  Pathologically  it  seems  to  be 
connected  with  the  absorption  of  pus  or  other 
morbid  products  into  the  blood.    See  Fever. 

Symptoms. — Hectic  fever  is  established  gra- 
dually, becoming  more  and  more  distinct,  until  it 
assumes  its  typical  characters.  It  is  more  or  less 
paroxysmal,  being  at  first  indicated  by  slight 
pyrexia  towards  evening  and  during  the  night, 
the  temperature  being  a  little  raised,  and  the 
pulse  hurried.    During  the  day  there  is  no  fever 
at  this  time,  but  as  the  case  progresses  it  becomes 
constant,  though  exacerbations  occur  at  night, 
and,  it  may  be,  also  in  the  morning,  the  parox- 
ysms thus  occurring  either  once  or  twice  within 
the  twenty-four  hours,  and  the  pyrexia  being  re- 
mittent.  In  typical  hectic  there  is  a  complete 
febrile  cycle,  beginning  with  chills  or  even  a  dis- 
tinct rigor,  followed  by  considerable  heat  of  skin, 
the  temperature  continuing  to  rise,  and  ending 
in  more  or  less  profuse  perspiration,  especially 
about  the  head  and  chest,  sometimes  so  abundant 
as  to  saturate  the  bed-clothes  or  even  the  bed- 
ding.   Patients  often  feel  subjectively  very  hot, 
the  palms  of  the  hands  and  soles  of  the  feet 
having  a  burning  sensation.  The  pulse  tends  to 
become  very  frequent  and  quick,  and  is  easily 
hurried  and  excited,  being  at  the  same  time 
weak,  soft,  and  compressible.  Not  uncommonly  a 
bright  red  or  pink  spot  appears  on  each  cheek 
during  the  paroxysm,  known  as  the  hectio  flush, 
and  this  may  contrast  markedly  with  the  general 
pallor  of  the  face,  the  eyes  being  also  bright, 
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clear,  and  sparkling.  The  mind  is  unaffected, 
and  the  mental  faculties  may  be  unusually  bright 
and  vivid.  After  a  febrile  exacerbation  the  urina 
may  present  excess  of  lithates.  Hectic  fever 
does  not  always  show  all  its  typical  features,  and 
even  in  the  same  case  variations  are  noticed  in  the 
precise  characters  of  the  paroxysms.  It  is  usually 
accompanied  with  other  symptoms  due  to  th-; 
disease  with  which  it  is  associated ;  while  it  itself 
tends  to  cause  wasting  and  debility,  as  well  as  a 
sense  of  exhaustion  after  each  attack.  In  most 
instances  a  fatal  termination  ultimately  ensueB, 
but  if  the  condition  upon  which  hectic  depends 
is  curable,  recovery  may  take  place. 

Treatment. — The  first  principle  in  the  treat- 
ment of  hectic  fever  is  to  attend  to,  and  cure,  if 
possible,  the  condition  upon  which  it  depends, 
and  especially  to  diminish  or  stop  suppuration. 
General  tonic  treatment  will  also  help  in  prevent- 
ing the  paroxysms.  These  may  be  directly  checked 
in  appropriate  cases  by  full  doses  of  quinine,  sali 
cine,  or  other  antipyretics,  given  before  the  usual 
time  for  their  occurrence.  Sponging  the  skin 
freely  may  also  prove  of  service  in  some  instances. 
The  treatment  of  hectic  in  phthisis  runs  into  that 
of  night-sweats,  and  can  be  more  conveniently 
discussed  under  that  disease.    See  Phthisis. 

Frederick  T.  Eoberts. 

HELIOSIS  (T)\i6a>,  I  expose  to  the  sun). — A 
method  of  treatment  for  certain  diseases,  which 
consists  in  exposing  the  patient  to  the  rays  of 
the  sun.  The  term  is  also  employed  as  a  syno- 
nym for  sunstroke.    See  Sunstroke. 

HELMINTHIASIS  (eh/xivs,  a  worm).— The 
condition  of  system  upon  which  the  development 
of  worms  in  any  part  of  the  body  depends.  The 
term  is  also  applied  to  the  diseases  characterised 
by  the  presence  of  worms. 

HELMINTHICS  (iX/tiw,  a  worm).— Of  or 
belonging  to  worms.  A  synonym  for  anthel- 
mintics.   See  Anthelmintics. 

HELMINTHS  (tKpivs,  a  worm).  —  This 
term  is  often  employed  in  preference  to  one  or 
other  of  the  various  synonyms  with  which  it  is 
regarded  as  equivalent  (worms,  intestinal  worms, 
vermes,  entozoa,  internal  parasites,  and  so  forth). 
Thus,  Von  Siebold  (who  speaks  of  the  Helminths 
as  form  ing  a  class  of  animals,  nearly  all  of  whose 
members  are  parasitic)  admits  that  the  onlj 
character  common  to  the  greater  part  of  the 
whole  group  is  their  peculiar  mode  of  life.  The 
study  of  the  helminths  forms  what  is  often 
called  the  science  of  Helminthology.  In  accord- 
ance with  professional  custom,  it  has  been 
thought  desirable,  in  the  present  work,  to  speak 
of  the  helminths  as  constituting  the  class  Ento- 
zoa, under  which  heading,  therefore,  more  de- 
tailed references  are  given.      T.  S.  Cobbold. 

HEMEEALOPIA.- The  etymology  of  this 
term  is  uncertain,  and  its  real  meaning  has  never 
been  definitively  settled.  Some  writers  derive 
the  word  from  7)jU6'p°>  the  day,  and  4ty,  the  eye,  and 
in  conformity  therewith,  use  it  to  signify  day- 
sight  or  night-blindness,  that  is,  a  state  of  vision 
in  which  objects  are  seen  by  day-light  or  by 
strong  artificial  illumination,  but  become  more  or 
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less  invisible  when  in  deep  shade  or  in  twilight. 
Others,  on  the  contrary,  employ  the  term  in  tliu 
opposite  sense  of  day-blindness  or  night-sight, 
deriving  it  from  fin4pa,  £4,  and  a,  priv.  or  ahabs, 
blind.  It  is  used  in  the  latter  sense  in  this  work, 
and  may,  therefore,  be  defined  as  a  disorder 
of  vision,  in  which  objects  cannot  be  seen  well 
or  without  pain  by  daylight  or  by  strong  artificial 
light,  but  are  more  clearly  or  comfortably  seen 
in  a  deep  shade  or  by  twilight.  See  Vision,  Dis- 
orders of. 

HEMIANESTHESIA  the  half; 

o,  priv. ;  and  ditiddpo^ai,  I  feel). — Paralysis  of 
sensation  affecting  one  side  of  the  body.  See 
Sensation,  Disorders  of. 

HEMIAN  ALGESIA  (t^uktus,  the  half ;  av, 
without;  and  &\yos,  pain). — Insensibility  to 
painful  impressions,  affecting  one  6ide  of  the 
body.    See  Sensation,  Disorders  of. 

HEMICRANIA  (tfptffvs,  the  half,  and 
Kpaylov,  the  head.) — Pain  limited  to  one  side  of 
the  head.  The  term  is,  however,  generally  used 
as  synonymous  with  megrim.    See  Megrim. 

HEMIOPSIA  }(^™,the  half,  and 
the  eye). — A  derangement  of  vision  in  which 
only  one  half  of  an  object  is  seen  by  one  eye. 
See  Vision,  Disorders  of. 

HEMIPLEGIA  ($nurvs,  the  half,  and 
ir\i\<roa>,  I  strike). — Paralysis  of  motion  of  one 
side  of  the  body  ;  sometimes  applied  to  loss  both 
of  motion  and  of  sensation.  See  Paralysis, 
Motor. 

HEPATALGIA  (?i*ap,  the  liver,  and  &\yos, 
pain). — Strictly  this  word  signifies  pain  in  con- 
nection with  the  liver.  It  has,  however,  been 
specially  applied  to  a  supposed  neuralgic  pain 
referred  to  this  organ,  coming  on  in  paroxysms, 
and  said  to  be  of  a  severe  character  in  some 
instances,  so  as  to  simulate  hepatic  colic. 
Whether  there  is  any  such  affection  is  exceed- 
inglydoubtful,  and  probably  in  cases  of  supposed 
hepatalgia  the  neuralgia  is  either  superficial,  or 
there  is  some  tangible  but  undiscovered  cause  for 
the  pain,  connected  with  the  liver  or  some  neigh- 
bouring structure. 

Frederick  T.  Koberts. 

HEPATIC  DISEASES.  See  Liver,  Dis- 
eases of. 

HEPATISATION  (W/>,  the  liver).— A 
term  applied  to  the  condition  produced  by  acute 
inflammation  of  the  lung,  in  which  the  pulmo- 
nary substance  becomes  solid  and  friable, 
resembling  somewhat  the  liver  in  its  physical 
characters.    See  Lungs,  Inflammation  of. 

HEPATITIS  (^wap,  tho  liver). — Inflamma- 
tion of  the  liver.     See  Liver,  Inflammation  of. 

HEPATOCELE  {Ji*ap,  the  liver,  and  K^Kri, 
a  tumour). — Hernia  of  the  liver.  See  Liver, 
Displacements  of. 

HEBEDITAEY  (haves,  an  heir). — This 
term,  as  used  in  relation  to  medicine,  is  applied 
to  the  transmission  of  constitutional  conditions,  or 
of  diseases,  from  parent  to  offspring.  See  Disease, 
Causes  of ;  and  Predisposition  to  Disease. 
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HERMAPHRODITE  ('Epfitis,  Mercury, 
and  'Ai/jfjuSiTjj,  Venus). — A  term  applied  to  an 
individual  in  whom  the  formation  of  the  sexual 
organs  is  such  as  to  give  rise  to  the  impression 
that  both  the  male  and  the  female  organs  are 
present.    See  Malformations. 

HERNIA  {hernia,  a  rupture).— Definition. 
This  word  is  used  in  surgery  to  express  the 
protrusion  of  any  viscus  from  the  cavity  in 
which  it  is  naturally  placed.  In  this  article, 
however,  the  observations  are  exclusively  re- 
stricted to  protrusions  of  the  viscera  of  the 
abdomen  through  the  walls  of  that  cavity,  and 
it  is  only  intended  to  give  a  mere  outline  of  the 
subject,  its  full  discussion  being  beyond  the 
scope  of  this  work,  as  it  is  mainly  connected 
with  surgery. 

General  Remarks. — Hernial  displacements 
take  place  in  both  sexes  and  at  all  ages.  The 
most  striking  objective  sign  of  the  existence  of  a 
hernia  is  a  fulness  or  swelling  in  one  or  other 
of  those  regions  of  the  abdomen  where,  from  the 
anatomical  construction  of  its  walls,  the  tissues 
are  weakest.  When  the  parietes  are  defective, 
in  consequence  of  local  disease  or  injury,  vis- 
ceral protrusions  may  occur  at  those  spots  ;  and 
also,  as  the  result  of  congenital  malformation 
in  both  sexes,  a  fruitful  cause  of  hernia  being 
the  non-closure  of  the  vaginal  process  of  the 
peritoneum  at  birth,  or  a  patulous  state  of  the 
umbilical  aperture.  Such  a  protruded  viscus 
forms  a  hernial  swelling  or  tumour.  The  tumour 
is  composed  of  a  sac,  its  contents,  and  the  tissues 
outside  the  sac.  The  sac  is  composed  of  a  pro- 
longation of  the  peritoneum  in  most  cases ;  and 
its  orifice,  neck,  or  abdominal  aperture  consti- 
tutes, 'with  the  tissues  around  it,  a  frequent 
cause  of  impediment  to  replacement  or  '  reduc- 
tion '  of  the  hernia.  The  hernia  may  be  a  part 
of  any  abdominal  viscus,  but  those  most  mobile 
are  usually  displaced.  Thus,  in  the  majority 
of  cases,  either  the  omentum  or  small  intestines, 
together  or  singly,  form  the  hernia.  The  tissues 
outside  the  sac  are  those  which  exist  in  the 
region  where  the  tumour  is  formed,  and  thpy  are 
frequently  described  as  the  coverings  of  the  sac. 

Every  hernial  tumour  possesses  a  neck,  body, 
and  fundus. 

The  first  or  earliest  objective  symptom  of  a 
hernial  protrusion  is  an  unusual  fulness,  as,  for 
example,  in  the  groin  in  a  case  of  inguinal  her 
nia.  This  swelling  is  transient,  appearing  and 
disappearing  in  relation  to  the  actions  or  posture 
of  the  individual.  When  pressed  with  the  finger 
the  swelling  disappears ;  but  it  is  readily  repro- 
duced if  the  patient  contracts  the  abdominal 
muscles,  and  then  with  the  finger  an  impulse 
is  felt,  produced  by  the  protruding  viscus.  By 
slow  degrees  the  bulk  of  the  swelling  increases, 
until,  if  no  support  or  '  truss '  be  used,  very 
large  tumours  are  formed. 

Classification. — The  most  practical  classifi- 
cation of  hernial  protrusions  is  based  upon  the 
usual  triple  division  of  the  abdomen  into  regions, 
namely,  the  epigastrium,  mesogastrium,  and  hy- 
pogastrium. 

1.  Protrusions  in  the  epigastric  region  are  very 
rare.  They  are  (a)  Diaphragmatic;  and  (b)E}pigas- 
tric.    Tho  first  is  due  either  to  relaxation  of  the 


tissue  of  the  diaphragm  muscle,  or  to  its  lacera- 
tion. In  some  cases  congenital  deficiency  of  the 
muscle  is  the  primary  cause ;  in  others  the 
natural  openings  in  the  muscle  become  dilated. 
Sigus  of  this  hernia  are  very  obscure  ;  but  when 
the  protrusion  depends  upon  laceration  of  the 
muscle,  the  occurrence  of  a  recent  injury  may 
excite  suspicion,  when  associated  with  abnormal 
sounds  in  the  thorax. 

Epigastric  hernia  escapes  at  the  region  formed 
by  the  cartilages  of  the  false  ribs  on  either  side 
of  the  linea  alba.  It  is  very  rare,  and  as  the 
abdominal  orifice  of  the  sac  is  usually  large, 
the  hernia  is  easily  reduced. 

2.  The  hernias  in  the  mesogastrium  are  (a) 
Ventral;  (6)  Umbilical;  and  (c)  Lumbar.  The 
term  ventral  is  given  to  any  hernial  protrusion 
escaping  through  abnormal  openings  in  the  walls 
of  the  abdomen,  to  which  no  special  name  is 
given.  They  are  seen  in  the  region  of  the  linea 
alba,  above  the  umbilicus,  but  most  frequently 
below ;  in  the  line  of  the  linea  semilunaris  ;  and 
even  opposite  the  muscular  walls.  Commonly  of 
traumatic  origin,  their  nature  is  clearly  shown  by 
the  ready  manner  in  which  the  protruded  viscus 
can  be  pressed  back  into  the  abdomen.  They 
sometimes  ensue  upon  the  weakening  of  the 
walls  after  distension,  or  upon  the  loss  of  tissue 
following  abscess. 

Umbilical  hernia  is  met  with  at  all  ages  and 
in  both  sexes.  It  forms  a  tumour  at  the  site 
of  the  umbilicus  in  the  first  instance,  and  gra- 
dually descends  over  the  linea  alba  as  its  bulk 
increases.  Very  soon  after  birth  this  variety  of 
hernia  appears.  The  protrusion  takes  place  at 
the  umbilical  ring,  and  pushing  before  it  the 
peritoneum,  an  acquired  hernial  sac  is  formed. 
To  prevent,  therefore,  the  development  of  the  sac 
in  infancy,  and  to  assist  the  closure  of  the  ring 
in  the  linea  alba,  a  slightly  convex  disc  of  cork, 
enclosed  in  washleather,  should  be  strapped 
over  the  umbilical  aperture.  The  prognosis  of 
infantile  umbilical  hernia  is  favourable,  for  the 
aperture  closes  with  age,  and  the  tissues  continue 
firm. 

In  adult  life  this  kind  of  hernia  is  frequent 
in  fat  individuals.  The  tumour  often  acquires 
enormous  proportions.  Its  contents  consist  of 
small  intestine  and  omentum,  with  not  uncom- 
monly a  portion  of  the  transverse  colon.  Accu- 
mulations of  faecal  matter  therein  often  give  rise 
to  obstruction,  and  the  symptoms  arising  in  con- 
sequence of  this  state  more  or  less  resemble 
those  of  strangulated  small  intestine.  A  correct 
diagnosti cation  of  their  cause  may  usually,  how- 
ever, be  arrived  at  from  the  history  of  the  attack, 
the  comparative  mildness  of  the  malady,  and  the 
alleviation  of  the  symptoms  by  exciting  the  action 
of  the  bowels.  The  contents  of  this  form  of 
hernia,  when  of  long  standing,  often  become 
adherent  or  bound  by  bands  to  the  sac,  in  which 
state  they  remain  permanently  irreducible. 

Whon  the  protruded  viscus  can  be  entirely 
reduced  within  the  abdominal  cavity,  a  suitable, 
well-fitting  truss  should  be  worn  constantly,  and, 
if  irreducible,  one  adapted  to  the  circumstances 
of  the  case  must  be  used. 

Lumbar  hernia  takes  dace  in  the  loins.  It 
is  a  very  rare  variety,  find  usually  occurs  as  the 
result  of  an  injury. 
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3.  The  hernise  in  thehypogastnum  are  the  most 
numerous  and  the  most  common.  They  include 
(a)  Inguino-scrotal  or  Inguino-labial,  above  Pou- 
part's ligament;  (b)  Femoral,  below  Poupart's 
ligament ;  (c)  protrusions  through  the  apertures 
of  the  pelvis  in  front,  beneath  the  horizontal 
ramus  of  the  pubes— Obturator ;  (d)  beneath 
the  arch  of  the  pubes — Perineal ;  (e)  Pudendal ; 
(/)  Vaginal ;  and  (<?)  behind,  through  the  ischiatin 
notch — Isckiatic. 

Inguinal  hernia  is  seen  at  all  ages  and  in  both 
sexes.  The  following  varieties  are  described — 
the  oblique  or  external ;  and  the  direct  or  internal. 
In  the  first,  the  orifice  of  the  sac  is  outside  the 
course  of  the  internal  epigastric  artery  ;  in  the 
second  it  is  internal  to  the  same  vessel.  When 
the  protrusion  forming  an  inguinal  hernia  does 
not  descend  below  the  inguinal  canal  it  is  termed 
a  bubonocele ;  but  when  it  occupies  the  scrotum  or 
labium  it  forms  an  inguino-scrotal  or  inguino- 
labial  tumour.  The  essential  difference  between 
the  inguinal  hernia  of  youth  and  of  middle  age  is 
due  to  the  constitution  of  the  sac  which  encloses 
the  protrusion.  From  infancy  to  early  adult  life 
protruding  viscera  escape  from  the  abdomen  into 
a  serous  sheath,  continuous  with  the  parietal 
peritoneum,  the  vaginal  process  of  that  mem- 
brane, which  extends  into  the  scrotum  or  labium. 
In  middle  life  and  afterwards  the  parietal  peri- 
toneum is  thrust  through  the  apertures  or  weak 
points  in  the  abdominal  walls  by  the  protruding 
viscus.  In  this  way  two  distinct  kinds  of  hernial 
sac  are  formed ;  the  first  being  due  to  a  congenital 
defect ;  the  second,  to  a  mechanical  and  ac- 
quired cause.  In  practice,  it  is  very  important 
to  bear  these  distinctions  in  mind.  In  the  first 
kind  a  truss  is  applied  to  prevent  the  passage  of 
the  viscus  into  the  sheath,  in  the  hope  that  by 
this  means  its  walls  may  unite  and  its  orifice 
contract — in  fact,  to  assist  nature  in  accom- 
plishing that  condition  the  failure  of  which  per- 
mits the  protrusion  to  take  place.  But,  in  the 
second,  a  truss  is  used  to  prevent  the  protruding 
viscus  pushing  the  peritoneum  before  it  and  so 
forming  for  itself  a  sac.  Thus,  if  the  develop- 
ment of  the  sac  be  arrested,  there  can  be  no 
hernial  tumour. 

Inguinal  hernise  occupy  the  inguinal  canal, 
and  are,  therefore,  in  relation  with  the  spermatic 
cord  of  the  male  and  the  round  ligament  of 
the  female.  They  escape  from  the  canal  through 
the  external  abdominal  ring  into  the  scrotum 
or  labium.  The  neck  of  the  tumour  is  always 
therefore  above  Poupart's  ligament,  and  to  tie 
inner  side  of  the  external  pillar  of  the  external 
abdominal  ring.  This  anatomical  fact  constitutes 
the  mai  n  distinction  between  inguinal  and  femoral 
hernia. 

Femoral  hernia  forms  a  tumour  at  the  inner 
and  upper  part  of  the  thigh,  immediately  be- 
low the  pubic  attachments  of  Poupart's  liga- 
ment. Those  structures  are  in  immediate  re- 
lation with  the  neck  of  the  sac.  The  protrusion 
escapes  at  the  femoral  aperture,  the  site  of  the 
entrance  of  the  lymphatic  vessels  of  the  thigh  to 
the  abdominal  cavity.  The  neck  of  the  sac  is 
therefore  to  the  inner  side  of  the  sheath  of  the 
femoral  vessels,  although,  in  proportion  to  the 
bulk  of  the  tumour,  its  body  may  overlie  it,  and 
even  extend  upwards  above  Poupart's  ligament. 
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aud  outwards  towards  the  crest  of  the  ilium. 
The  sac  of  a  femoral  horuia  is  always  an  acquired 
formation.  Hence  the  importance  of  wearing  a 
truss  after  observing  the  slightest  indication  of 
a  femoral  protrusion.  For  if  the  yielding,  re- 
laxed, parietal  peritoneum  be  supported  at  the 
crural  aporturo  by  a  woll-adjusted  pad,  a  viscoral 
hernia  must  be  avoided,  as  there  will  be  no  sac 
into  which  it  can  escapo.  In  other  words,  arrest 
the  development  of  the  sac  and  there  can  be  no 
hernia. 

To  discriminate  between  a  fomoral  and  an  in- 
guinal hernia,  place  the  index  finger  upon  the 
spinous  process  of  the  pubes  ;  if  the  neck  of  the 
tumour  is  to  its  outer  side,  and  the  whole  length 
of  Poupart's  ligament  can  be  traced  above  it,  a 
femoral  hernia  exists.  Should  precisely  the  con- 
verse conditions  be  ascertained,  the  tumour  will 
depend  upon  an  inguinal  protrusion.  Another 
method  for  diagnosis  is  the  direct  and  careful 
examination  of  the  site  of  the  femoral  aperture. 
If  it  is  clearly  aud  distinctly  tangible  and  well- 
defined,  it  cannot  be  occupied  by  a  hernial  pro- 
trusion. 

This  hernia  is  most  common  in  the  adult 
female.  It  has  been  developed  before  ten  years  of 
age,  is  rare  between  that  age  and  twenty,  but  very 
frequent  in  persons  between  twenty  and  forty 
years  old.  Prolific  women  are  more  frequently  the 
subjects  of  this  hernia  than  the  single  and  sterile. 

Obturator  hernia  escapes  from  the  pelvis 
through  the  thyroid  foramen,  and  traverses  the 
canal  normally  occupied  by  the  obturator  nerve 
and  vessels.  It  is  rarely  met  with.  A  fulness, 
rather  than  a  tumour,  is  produced  by  the  pro- 
trusion at  the  inner  or  pubic  region  of  tie  thigh, 
beneath  the  pectineus  muscle,  and  accompanied 
by  a  peculiar  numbness  and  pain,  which  may  be 
traced  to  the  distribution  of  the  filaments  of  the 
obturator  nerve.  The  lives  of  patients  have  been 
lost  in  consequence  of  overlooking  these  herniae  ; 
the  cause  of  death  being  only  ascertained  post 
mortem. 

Perineal,  pudendal,  vaginal,  and  ischiatic  her- 
nias are  very  rarely  seen.  The  name  assigned  to 
each  indicates  the  locality  in  which  the  tumour 
is  formed,  and  for  a  special  description  of  them, 
the  reader  must  be  referred  to  monographs  on 
the  subject  of  this  article. 

Effects  and  Treatment. — "We  must  next,  as 
briefly  as  possible,  describe  generally  the  various 
morbid  conditions  which  the  hernia  itself  may 
undergo,  and  the  means  by  which  fatal  conse- 
quences from  such  conditions  may  be  averted. 

All  hernial  protrusions  are  reducible  or  irre- 
ducible ;  that  is,  they  can  be  restored  to  their 
normal  situation,  or  they  may  be  permanently 
confined  to  the  region  in  which  they  are  pro- 
truded. 

The  treatment  of  all  reducible  herniae  consists 
in  the  employment  of  means  to  prevent  the  es- 
cape of  the  protrusion.  To  effect  this  object 
various  kinds  of  bandages  or  trusses  have  been 
devised.  Each  kind  of  hernia  requires  its  special 
form  of  truss,  and  every  individual  should,  as  far 
as  practicable,  obtain  a  truss  well  fitted  to  his 
or  her  configuration.  The  essentials  of  a  good 
truss  consist  in  the  spring  having  sufficient 
power  to  support  the  hernia  and  prevent  its 
escape,  while  it  should  not  be  so  strong  as  to 


injure  the  structures  about  the  abdominal  rings. 
The  pad  should  be  firm,  of  a  shape  suitable  to 
the  case,  and  of  a  size  not  inconvenient  to  the 
wearer. 

The  irroducibility  of  a  hernia  depends  on  its 
bulk,  adhesions,  and  special  anatomical  con- 
ditions. Under  such  circumstances  special  ban- 
dagos  must  be  employed. 

But  other  much  more  important  morbid  states 
of  the  protruded  viscus  than  the  above,  cause 
impodimf-nts  to  the  reduction  of  a  hernia,  namely 
— 1,  constriction  by  the  tissues  around  the  orifice 
of  the  sac;  2,  accumulation  of  faecal  matter  in 
the  protruded  viscus;  3,  inflammation  of  the 
hernia ;  and  4,  strangulation  when  a  part  of  the 
alimentary  canal  forms  the  hernia. 

1.  Those  herniae — for  example,  the  inguinal 
— which  pass  through  openings  in  the  muscular 
walls  of  the  abdomen,  are  liable  to  constriction 
from  contraction  of  the  muscular  tissue.  In- 
guinal herniae  of  long  standing,  and  more  than 
ordinary  bulk,  are  very  prone  to  become  irredu- 
cible in  consequence  of  muscular  contraction. 
Such  cases  are  well  adapted  to  illustrate  the 
effects  of  anaesthetics,  and  their  influence  on 
muscular  irritability.  If  the  patient  be  placed 
under  the  full  influence  of  chloroform,  the  ab- 
dominal muscles  become  relaxed,  and  the  hernia 
quickly  reduced. 

2.  Those  hernial  protrusions  formed  of  large 
intestine,  such  as  occur  at  the  umbilicus,  fre- 
quently become  irreducible  from  accumulations 
of  stercoraceous  substances.  In  these  cases  ene- 
mata,  and  even  purgative  medicines,  frequently 
relieve  the  symptoms. 

3.  Inflammation  excited  in  an  omental  pro- 
trusion may  cause  temporary  and  even  perma- 
nent irreducibility.  Local  and  constitutional 
symptoms  of  a  rather  severe  type  sometimes 
attend  such  cases.  The  usual  methods  adopted 
to  induce  resolution  must  be  employed. 

4.  A  morbid  state  of  the  protruded  bowel 
termed  strangulation  has  next  to  be  described. 
A  patient  the  subject  of  this  state  remains  in 
the  greatest  danger  to  life  so  long  as  the  exci- 
ting cause,  the  constriction  of  the  bowel,  exists. 
Hour  by  hour  that  danger  increases,  and  although 
rare  instances  of  recovery  might  be  quoted  after 
the  continuance  of  strangulation  for  many  hours, 
the  majority  of  patients  die  because  the  intestine 
was  not  liberated  early  enough.  A  hernia  is  de- 
scribed as  strangulated  when  subject  to  a  con- 
striction which  at  first  impedes,  and  sooner  or 
later  arrests  the  circulation  of  the  blood  in  its 
capillary  vessels.  The  passage  of  stercoraceous 
material  is  necessarily  stopped.  The  local  and 
constitutional  symptoms  are  strikingly  charac- 
teristic. Very  frequently  the  first  symptom  is 
vomiting,  unaccompanied  by  any  alvine  evacua- 
tion. The  vomiting  continues,  and  is  excited 
by  ingesta.  This  state  is  probably  due  to  mere 
obstruction  of  the  alimentary  canal,  but  it 
ought  always  to  excite  the  anxious  solicitude  of 
the  medical  attendant,  to  ascertain  whether  the 
patient  has  any  outward  signs  of  a  hernial  tumour. 
He  must  examine  those  regions  at  which  pro- 
trusions commonly  occur,  and  never  rest  content 
with  the  statements  of  the  sufferer.  At  first 
the  pulse  is  not  affected  in  a  very  marked  way, 
but  as  vomiting  continues  the  henit  beats  mor» 
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rapidly,  whilst  the  pulse  becomes  weaker  and 
contracted.  The  surface,  especially  that  of  the 
extremities,  becomes  cold  ;  the  countenance  aged 
and  anxious;  the  visage,  lips,  and  hands  shrivelled 
and  bluish ;  the  prostration  extreme.  The  tu- 
mour is  painful  when  touched,  and.  it  may  have 
increased  in  size  and  become  tense.  All  these 
facts  indicate  progressive  morbid  changes  in  the 
tissues  of  the  strangulated  bowel,  as  well  as  in 
that  part  of  the  alimentary  canal  above  the 
hernia.  Besides  the  mere  act  of  vomiting  all 
ingesta,  the  characters  of  the  fluid  vomited  must 
be  carefully  noted.  Usually,  at  first,  it  is  the 
food  last  swallowed,  more  or  less  digested  and 
mingled  with  bile ;  in  the  second  stage  it  becomes 
yellowish  and  greenish;  and  at  last  it  is  sterco- 
raceous,  that  is,  offensive  to  smell,  of  a  brownish 
colour  and  frothy,  and  often  in  great  quantity. 
Now  the  only  treatment  of  these  urgent  symp- 
toms consists  in  the  liberation  of  the  bowel  by 
surgical  means.  In  the  mean  time  palliatives 
may  be  employed,  opium  administered  by  the 
mouth,  enemata  injected,  local  applications  of 
ice  used,  and  gentle  taxis  applied. 

John  Birkett. 

HERNIA  CEREBRI.  See  Brain,  Malfor- 
mations of ;  and  Sktjix,  Diseases  of. 

HERPES  (epiro>,  I  creep).  Stnon.  :  Fr. 
Herpes ;  Ger.  Flechte. 

Definition. — A  term  applied  to  an  eruption  of 
vesicles  on  an  inflamed  patch  of  integument. 

^Etiology. — A  predisposing  cause  of  herpes  is 
the  gouty  or  rheumatic  diathesis.  It  is  often 
excited  by  chill  or  by  irritation  of  a  mucous 
membrane — of  the  air-passages  in  the  case  of 
herpes  labialis,  and  of  the  urinary  passages  in 
herpes  praeputialis. 

Varieties  and  Symptoms. — The  commonest 
forms  of  this  disease  are  herpes  zoster,  herpes  la- 
bialis, and  herpes  ■prmputialis  ;  to  which  may  be 
added  herpes facialis,  herpes  collaris,  herpes  crura- 
lis,  and  so  forth.  In  herpes  labialis  and  praeputi- 
alis, the  inflamed  patch  is  generally  single ;  but  in 
the  other  forms  the  patches  may  range  from  five 
to  ten  in  number,  and  vary  in  size  from  a  small 
blotch,  scarcely  an  inch  in  diameter,  to  one  of 
three  or  four  inches.  The  patches  follow  the 
course  of  distribution  of  the  nerves;  and  on  the 
trunk  of  the  body  form  a  kind  of  festoon,  extend- 
ing from  the  spine  behind  to  the  middle  line 
in  front.  This  is  especially  the  case  in  herpes 
zoster,  likewise  called  zona  and  shingles,  where 
the  blotches,  following  the  course  of  one  or  more 
intercostal  nerves,  form  a  half  belt  or  circle 
around  the  waist.  The  eruption  of  herpes  is  uni- 
lateral. It  has  a  regular  course  of  from  ten  to 
twenty  days. 

The  vesicles  of  herpes  are  developed  in  groups, 
ranging  in  number  from  two  or  three  to  twenty 
or  thirty,  and  in  size  from  that  of  the  head  of  a 
pin  to  that  of  a  small  pea.  The  fluid  contained 
within  them  is  at  first  transparent ;  it  then  be- 
comes opalescent,  opaque,  purulent,  and  some- 
times purplish  from  admixture  with  blood  ;  and 
finally  the  eruption  terminates  in  a  scab  more  or 
less  dark-coloured,  and  more  or  less  deeply  im- 
bedded in  the  skin,  which  often  leaves  at  its  full 
a  permanent  cicatrix. 

Herpes  is  accompanied  with  a  burning,  ting- 
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ling,  and  pricking  sensation,  and  occasionally 
with  severe  neuralgic  pains.  The  neuralgia  may 
either  precede  or  follow  the  eruption  ;  and  occa- 
sionally it  is  intense  and  of  long  duration.  Sec 
Dr.  Sangster ;  Lancet,  vol.  i.  1882. 

Treatment. — The  treatment  of  herpes  is  both 
constitutional  and  local.  In  slight  cases,  as  the 
eruption  runs  a  regular  course,  and  tends  to 
spontaneous  cure,  no  constitutional  treatment  is 
necessary.  If  thought  desirable,  treatment  should 
be  restricted  to  regulating  the  digestive  and  assi- 
milative functions  ;  strengthening  nerve-power  ; 
and,  where  severe  pain  or  neuralgia  is  present, 
administering  quinine  or  sedatives.  Locally, 
dredging  with  flour  or  some  absorbent  powder 
affords  relief ;  and  especially  the  application  of 
a  lotion  of  oxide  of  zinc  and  lime-water.  Over 
these  should  be  placed  a  sheet  of  cotton-wool ; 
and  the  latter  must  be  kept  in  place  by  means 
of  a  light  bandage.  In  very  painful  cases,  the 
subcutaneous  injection  of  morphia  may  be  re 
quired,  or  the  application  of  anodyne  liniments. 

Erasmus  Wilson. 

HETEROLOGOUS  (erepoy,  other,  and 
\£yos,  nature).  —  A  word  used  to  characterise 
any  morbid  product,  whether  fluid  or  solid,  which 
is  different  in  composition  or  structure  from  the 
normal  fluids  or  solids  of  the  body. 

HETEROMORPHOTJS  (eVepoj,  other,  and 
iutp<ph,  form). — Applied  to  new  formations  which 
are  different  in  form  and  structure  from  the 
normal  tissues. 

HETEROTOPOUS  (eVepor,  other,  and 
rdiros,  a  place). — Misplaced.  A  term  applied  to 
the  appearance  either  of  a  normal  tissue  in  an 
unnatural  situation — for  example,  of  hairs  on 
mucous  surfaces ;  or  of  morbid  growths  in  un- 
usual places — for  instance,  of  epithelioma  in  ner- 
vous tissue. 

HICCUP  or  HICCOUGH. — Synon.  :  Sitir 
gultus ;  Fr.  Hoquet ;  Ger.  der  Schlucken. 

Description. — Hiccup,  according  to  physiolo- 
gists, is  a  sudden  spasmodic  descent  of  the 
diaphragm  accompanied  by  a  spasmodic  closure 
of  the  glottis,  the  characteristic  noise  being 
caused  by  the  incoming  column  of  air  striking 
against  the  partially  closed  glottis.  The  as- 
sumption of  a  spasmodic  closure  of  the  glottis  in 
hiccup  seems  scarcely  warrantable.  Normally 
the  descent  of  the  diaphragm  in  each  respiratory 
act  is  accompanied  by  a  contraction  of  the  pos- 
terior crico-arytsenoid  muscles,  which  causes  an 
outward  rotation  of  the  arytenoid  cartilages,  and 
a  dilatation  of  the  glottic  aperture.  The  dia- 
phragmatic and  the  laryngeal  acts  keep  time 
together,  and  in  health  the  rhythm  of  sixteen  or 
eighteen  to  the  minute  is  maintained.  If,  how- 
ever, the  diaphragm  give  a  sudden  descending 
jerk  irrespective  of  any  respiratory  need,  as  is 
the  case  in  hiccup,  and  this  jerk  occur  at  a  time 
when  the  dilators  of  the  glottis  are  not  acting, 
a  noise  will  be  produced  by  the  rush  of  air 
throug'a  the  insufficiently  widened  glottic  aper- 
ture. It  seems  certainly  possible  to  account  for 
the  noise  of  hiccup  by  the  mere  fact  of  the 
descent  of  the  diaphragm  occurring  when  the 
glottis  is  not  properly  open.  The  noise  is  not 
a  constant  phenomenon,  and  during  an  attack  of 
T  T 
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hiccup  it  uever  occurs  during  ordinary  inspira- 
tion, or  without  tho  spasmodic  action  of  the 
diaphragm,  although  tho  latter  phenomenon  may 
occur  without  the  former. 

^Etiology. — Hiccup  may  be  produced  by  any 
irritation  of  the  phrenic  nerve — its  origin,  its 
course,  or  the  ultimate  twigs  which  are  distributed 
to  the  under  surface  of  the  diaphragm.  Undue 
distension  of  the  stomach  by  being  overfilled  with 
food  or  drink,  or  by  an  accumulation  of  wind  due 
to  faulty  digestion,  is  the  most  common  cause  of 
hiccup.  Its  occurrence  from  this  cause  is  far 
more  common  in  children  than  in  adults.  Con- 
vulsions and  muscular  spasms  generally  are 
more  easily  caused  in  the  young,  and  hiccup  in 
this  respect  follows  the  ordinary  rule.  Hiccup 
is  produced  by  direct,  or  by  reflex  irritation. 
With  many  persons  the  introduction  of  hot 
spiced  or  peppery  foods  into  the  stomach  imme- 
diately produces  hiccup,  and  the  writer  knows 
one  or  two  persons  in  whom  hiccup  is  produced 
by  the  passage  of  hot  fluids  through  the  pharynx. 
It  is  a  frequent  symptom  in  peritonitis  when  the 
peritoneal  covering  of  the  diaphragm  becomes 
affected.  It  sometimes  occurs  in  cases  of  cancer 
of  the  stomach;  occasionally,  perhaps,  from  over- 
distension of  the  organ,  but  more  often  from  an 
extension  of  the  cancerous  disease  to  the  peri- 
toneal surface  of  the  stomach.  It  is  occasionally 
a  troublesome  symptom  during  convalescence  in 
cholera,  and  is  often  accompanied  by  eructations 
of  wind,  and  sometimes  by  vomiting.  If  hiccup 
occur  with  any  persistency  in  the  course  of 
typhoid  fever,  it  is  often  an  indication  of  per- 
foration and  the  onset  of  general  peritonitis. 
Although  most  frequently  a  symptom  of  gastric 
or  abdominal  disturbance,  hiccup  occasionally 
occurs  as  a  true  neurosis.  It  may  accompany 
hydrocephalus  or  meningitis,  and  is  then  due 
probably  to  an  implication  of  the  cerebral  origin 
of  the  phrenic  nerve.  Cases  of  obstinate  hic- 
cupping in  hysterical  subjects  have  been  recorded, 
and  cases  of  paroxysmal  hiccup  have  been  ob- 
served by  Liveing,  Prichard,  and  others,  which 
have  been  regarded  as  instances  of  modified 
epilepsy. 

Treatment. — The  treatment  of  hiccup  will 
depend  upon  the  cause.  An  emetic  to  empty  the 
stomach,  or  a  stimulant  to  increase  its  natural 
peristaltic  action,  will  often  give  relief.  If  we 
can  succeed  in  producing  a  forcible  action  of  the 
diaphragm,  we  may  often  succeed  in  curing  it, 
as  it  were,  of  the  trick  of  spasmodic  action. 
Attempts  to  count  a  hundred  without  drawing 
breath,  or  to  hold  the  breath  for  a  minute,  are 
familiar  remedies  for  hiccup,  and,  by  producing 
a  feeling  of  suffocation,  and  necessitating  a  vio- 
lent descent  of  the  diaphragm,  they  are  often 
successful.  "Warm  applications  or  counter- 
irritation  applied  to  the  diaphragmatic  region  or 
over  the  cervical  spine,  may  occasionally  give 
relief.  Pressure  upon  the  trunk  of  the  phrenic 
nerve  by  means  of  the  finger  applied  over  the 
scalenus  anticus  muscle,  is  said  also  to  have  given 
reliof  occasionally  in  obstinate  cases.  Amongst 
the  drugs  which  have  been  recommended  for  the 
relief  of  hiccup  are  chloroform  (administered  in- 
ternally), either  alone  or  combined  with  opium, 
camphor  in  the  form  of  a  spirit  solution,  in  doses 
of  twenty  drops  and  upwards,  valerianate  of  zinc, 
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belladonna,  bromide  of  potassium,  musk,  ant- 
acids, and  in  very  severe  cases  morphia  adminis- 
tered hypodermically.  G.  V.  Poork. 

HIPPURIA  Cliriros,  a  horse,  and  olpov, 
urine). — The  condition  of  the  urine  in  which  it 
contains  hippuric  acid  in  excess.  See  Urine, 
Morbid  Conditions  of. 

HISTRIONIC  SPASM  {histrio,  an  actor) 
A  synonym  for  facial  spasm,  so  called  on  account 
of  the  contortions  of  the  face  to  which  this 
uffection  gives  rise.    See  Facial  Spasm. 

HIVES. — A  popular  term  for  chicken-pox. 
See  Chicken-pox. 

HOARSENESS  (Sax.,  has,  having  a  rough 
voice). — Roughness  of  the  voice,  due  to  disease 
or  disorder  connected  with  the  larynx.  See 
Voice,  Disorders  of. 

HOBNAIL  LIVER. — A  name  given  to  a 
cirrhotic  liver,  when  it  presents  small  promi- 
nences on  its  surface,  resembling  hobnails.  See 
Liver,  Cirrhosis  of. 

HODGKIN'S  DISEASE.— A  synonym  for 
Lymphadenoma.    See  Lymphadenoma. 

HOMBURG,  in  Germany.  Common  salt 
waters.    See  Mineral  Waters. 

HOMICIDAL  INSANITY.  See  Criminal 
Irresponsibility  ;  and  Insanity,  Impulsive. 

HOMOLOGOUS  (<5mK  like,  and  \6yos,  na- 
ture).— In  pathology  this  term  is  applied  to  new 
growths  presenting  the  same  structure  as  nor- 
mal tissues,  such  as  fatty  or  fibrous  tumours. 

HOOPING-COUGH.    See  Whooping 

CoCGH. 

HORDEOLUM  (kordeum,  a  barley-corn). 
A  synonym  for  stye.    See  Stye. 

HORN-POX. — A  popular  term  for  a  variety 
of  chicken-pox.    See  Chicken-pox. 

HORNS. — Synon.  :  Cornea,  Definition.— 
Horns  are  epidermic  and  epithelial  formations, 
consequent  on  hypertrophy  of  the  horny  product 
of  the  integument. 

Description. — Horns  generally  occur  singly. 
Sometimes  they  attain  a  size  of  several  inches  in 
length  and  in  circumference.  They  have  been 
met  with  on  all  parts  of  the  body,  more  particu- 
larly on  the  scalp,  the  face,  the  glans  penis,  and 
the  glans  clitoridis. 

Pathology. — When  the  inspissated  product  of 
the  follicles  of  the  skin,  consisting  of  laminated 
epithelium  and  sebaceous  matter,  is  exposed  to 
the  air,  it  dries,  becomes  hard  and  transparent, 
and  is  in  fact  converted  into  a  mass  having  most 
of  the  properties  of  horn.  This  is  the  prin- 
cipal source  of  the  horns  of  the  integument — an 
accumulation  of  the  contents  of  a  follicle ;  the 
protrusion  of  that  substance  through  the  dila- 
ted aperture  of  the  follicle,  sometimes  through  a 
large  opening  resulting  from  atrophy  or  ulcera- 
tion ;  its  dessication  by  the  atmosphere  ;  and  its 
growth  by  continued  additions  to  its  base.  Being 
essentially  the  protrusion  of  a  soft  substance 
through  a  constricted  aperture,  the  surface  of  the 
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horn  mil  be  modelled  in  figure  by  the  shape  of 
that  aperture  ;  in  consequence  of  desiccation,  its 
shaft  -will  be  smaller  than  its  base  ;  and  it  will  be 
liable  to  be  bent  or  twisted  in  the  operation  of 
protrusion.  Hence  these  horns  are  generally  curved 
or  twisted,  and  have  been  compared  to  the  beak 
of  a  bird,  or  the  horn  of  the  goat.  A  section  of  the 
horn  affords  similar  evidence  of  its  manner  of 
formation  and  growth,  it  being  always  laminated 
in  structure. 

Another  kind  of  horn  is  sometimes  met  with 
on  the  glans  penis  and  clitoridis,  and  is  the  pro- 
duct of  hypertrophy  of  the  papillae.  This  form  of 
growth  is  fibrous  in  structure,  like  a  wart,  which 
in  fact  it  closely  resembles ;  whilst  in  the  same* 
situation  concreted  masses  are  occasionally  formed, 
constituted  by  a  combination  of  both  processes, 
namely,  papillary  hypertrophy  and  accumulation 
Df  follicular  substance.  There  is,  however,  an 
important  difference  between  the  two  kinds  of 
horn,  the  sebaceous  and  the  epidermic,  namely, 
that  the  former  is  the  mere  result  of  increased 
activity  of  function,  whilst  the  latter  is  the  con- 
sequence of  hypersemia  or  inflammation. 

Treatment. — Horny  matter  being  susceptible 
of  disintegration  by  moisture,  the  sebaceous  horn 
may  be  so  thoroughly  softened  by  envelopment 
in  a  waterproof  covering,  or  by  a  poultice,  as 
to  be  easily  broken  away  at  its  base.  The  folli- 
cular bed  from  which  it  has  been  removed  may 
then  be  cleared  by  a  small  scoop,  when  the  sac  will 
contract  and  close.  Sometimes  it  may  be  thought 
desirable  to  sponge  the  surface  with  a  solution  of 
chloride  of  zinc  or  sulphate  of  copper ;  but  opera- 
tion by  the  knife  seems  quite  uncalled  for.  In 
the  instances  of  epidermic  and  epithelial  horn, 
however,  it  will  be  necessary  to  have  recourse  to 
caustics,  especially  potassa  fusa ;  and  when  the 
case  evinces  great  obstinacy,  or  where  an  epi- 
theliomatous  degeneration  is  suspected,  the  use 
-of  the  knife  becomes  essential. 

Erasmus  Wilson. 
HORRIPILATION  (horreo,  I  bristle  up, 
and  pilus,  a  hair). — A  sensation  of  chilliness  and 
creeping,  the  hairs  appearing  to  stand  on  end. 

HOSPITALS. — The  subjects  having  rela- 
tion to  hospitals  will  be  treated  of  under  the 
following  heads  : — I.  Hospitalism  ;  II.  Hos- 
pitals, Administration  of ;  III.  Hospitals,  Con- 
struction of;  IV.  Nursing;  and  V.  Nurses, 
Training  of.  The  reader  is  referred  to  these 
several  articles. 

HOSPITALISM.— The  term  'Hospitalism' 
was  introduced  into  medical  literature  by  Sir  J. 
Simpson  {Edinburgh  Medical  Journal,  March, 
1869),but,  as  far  as  the  writer  can  see,  no  exact  de- 
finition of  it  was  given  by  its  author.  It,  however, 
was  evidently  intended  to  signify  '  the  hygienic 
evils  which  the  system  of  huge  and  colossal  hos- 
pital edifices  has  hitherto  been  made  to  involve  ' 
— to  use  Sir  J.  Simpson's  own  words.  These  evils 
appeared  to  him  so  evident,  and  so  necessarily  con- 
nected with  the  size  of  the  hospital,  that  he  taught 
(and  in  fact  the  sole  object  of  his  papers  was 
to  teach)  that  our  system  ought  to  be  revolution- 
'sed — 'hospitals  changed  from  being  crowded 
palaces,  with  a  layer  of  sick  on  each  flat,  into 
villages  or  cottages,  with  one,  or  at  most  two 
patients  in  each  room — the  village  constructed  of 
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iron  instead  of  brick  or  stone,  and  taken  down 
and  rebuilt  every  few  years.' 

Mr.  Erichsen  has,  to  some  extent,  accepted  tho 
teaching  of  Sir  J .  Simpson,  though  he  allows 
that  some  of  it  is  very  questionable.  His  tract 
on  the  subject  of  Hospitalism  has  the  advantage 
of  being  written  in  a  more  sober  style  than  Sir 
J.  Simpson's,  and  also  of  putting  the  question  in 
a  clearer  light. 

By  the  term,  he  says, '  is  meant  a  general 
morbid  condition  of  the  building,  or  of  its  atmo- 
sphere, productive  of  disease.  .  .  .  Doubtless,' 
says  Mr.  Erichsen,  '  all  the  septic  diseases  that 
are  met  with  in  hospitals  may  be  encountered  in 
the  practice  of  surgeons  out  of  these  institutions, 
but  they  are  unquestionably  infinitely  more  com- 
mon in  hospital  than  in  private  practice,  and  their 
causes  are  certainly  different.' 1  The  writer 
believes,  on  the  contrary,  that  if  a  hospital  be 
properly  managed  there  is  no  general  morbid 
condition  of  the  building — that  there  is  no  reason 
for  thinking  that  septic  diseases  are  more  com- 
mon relatively  in  hospitals  than  out  of  them, 
and  that  their  causes  are  identical  wherever  they 
occur. 

And  if  the  term  Hospitalism  is  to  be  taken  in 
the  sense  in  which  Sir  J.  Simpson  evidently  in- 
tended, that  is,  as  meaning  to  convey  the  idea  that 
there  is  an  inevitable  tendency  to  the  generation 
of  septic  disease  in  large  hospitals,  that  that 
tendency  becomes  greater  as  the  size  of  the 
hospital  is  increased,  and  that  it  increases  as  the 
hospital  grows  older,  the  writer  has  no  hesita- 
tion in  saying  that  there  is  no  such  thing  as 
Hospitalism.  No  doubt  the  aggregation  of  the 
sick  and  wounded  in  hospitals  is  a  cause  of  dan- 
ger, and  much  care  and  vigilance  is  required  to 
keep  hospitals  healthy.  But  the  dangers  are  in 
no  sense  peculiar  to  hospitals.  The  surgical 
affections  which  spring  up  in  hospitals — ery- 
sipelas, phagedeena,  pyasmia,  and  allied  affections 
— all  of  them  prevail  in  private  practice,  and,  as 
far  as  has  been  shown,  prevail  equally.2  Further, 
although  the  perfect  publicity  of  our  hospital  prac- 
tice enables  us  to  obtain  tolerably  accurate  data 
for  a  comparison  of  the  experience  of  the  smaller 
and  larger  hospitals  of  thiB  and  other  towns,  no 
one  has  ever  seen  the  least  reason  for  believing 
that  the  smaller  are  in  any  respect  healthier  than 
the  larger,  while  several  of  the  hospitals  that 
have  been  longest  built  are  renowned  for  their 
healthy  condition,  and  in  many  large  hospitals, 
parts  of  which  are  ancient  and  other  parts  modern, 
the  former,  if  equally  or  better  constructed,  are 
(under  similar  conditions  of  cases  and  manage- 
ment) as  healthy  or  more  healthy  than  the  parts 
more  recently  built. 

The  subject  is  not  one  which  can  be  passed 
over  as  dealing  with  an  insignificant  question,  or 
one  of  verbal  interest  only.  The  doctrines  which 
Sir  James  Simpson  taught  led  him  to  deprecate 
1  On  Hospitalism,  p.  37. 

*  It  is  not,  of  course,  meant  that  pyiemia,  for  instance, 
is  seen  as  often  in  private  as  in  hospital  practice,  because 
its  causes  are  less  often  met  with  in  the  former  than  the 
latter  ;  but,  if  due  allowance  be  made  for  this  obvious  con- 
sideration, there  is  much  reason  to  acquiesce  in  the  con- 
clusion to  which  Sir  J.  Paget's  amplo  experience  has 
led  him,  that  pyaemia  is  just  as  frequent  in  private  as  in 
hospital  practice  (Clin.  Soc.  Trans,  vol.  vii.  p.  lvi.).  Ery- 
sipelas seems  to  be  more  frequent  and  more  fatal  at  the 
present  time  in  London  private  practice  than  in  hospitals. 
T  T  2 
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altogether  the  construction  of  any  hospital  of  con- 
siderable size,  and  to  advocate  Home  extravagant 
Kcheme  for  substituting  small  detached  tempo- 
rary shods  for  our  present  permanent  hospitals. 
The  same  viows  led  Mr.  Erichsen  to  say  that 
when  a  hospital  had  become,  as  ho  phrased  it, 
'pysemia-stricken.'itought  to  bo  destroyed,1  while 
similar  ideas  havo  led  others,  such  as  Dr.  Farr 
and  Miss  Nightingale,  to  question  whether  hos- 
pitals had  not  destroyed  more  lives  than  they 
had  saved.  Such  doctrines  should  not  be  passed 
ovor  in  silence,  since  they  exercise  a  great  in- 
fluence on  the  public,  on  whoso  co-operation 
the  efficiency  of  our  hospital  system  is  to  a  great 
extent  bused.  And  certainly  a  theory  which  has 
received  the  support,  however  qualified,  of  so 
eminent  a  hospital  surgeon  as  Mr.  Erichsen, 
cannot  be  considered  as  of  no  importance. 

It  is  therefore  necessary  to  point  out  to  the 
reader  that  the  theory,  as  so  stated  (and  stated 
quite  correctly  after  Sir  J.  Simpson's  writings), 
is  utterly  disproved  by  the  experience  of  all 
well-managed  hospitals,  both  before  and  after 
the  introduction  of  the  antiseptic  method  of 
dressing  wounds.  It  must  be  noticed,  in  the  first 
place,  that  the  basis  of  the  theory  was  entirely 
what  is  called  '  statistics,'  that  is,  a  hasty  infer- 
ence from  figures,  showing  the  results  of  a  large 
number  of  cases  on  either  side.  Now  nothing  is 
more  dangerous  than  to  draw  conclusions  from 
such  figures,  which  are  quite  unsupported  by  any 
histories  of  the  cases  on  which  they  are  founded.2 
The  success  of  a  surgical  operation  depends 
more  on  the  antecedents  of  the  operation  than 
on  its  consequents,  and  the  healthiness  of  hos- 
pitals depends  far  more  on  other  circumstances 
than  on  their  construction,  size,  or  age.  Nay 
more,  the  success  of  surgical  operations  does  not 
necessarily  vary  with  the  healthiness  of  the  hos- 
pital. In  the  healthiest  hospital  a  careless  sur- 
geon, house-surgeon,  or  nurse  may  make  havoc 
of  the  major  operations  while  all  is  going  on  well 
with  the  general  run  of  patients. 

For  all  these  reasons,  any  one  of  which  would  be 
sufficient,  the  conclusions  of  Sir  J.  Simpson  are 
to  be  utterly  repudiated,  and  to  be  considered 
the  more  mischievous  because,  while  they  allege 
imaginary  causes  of  danger,  they  thereby  conceal 
those  which  are  real  and  certain,  and  necessarily 
induce  surgeons  and  managers  of  hospitals  to 
overlook  details,  attention  to  which  is  always 
followed  by  success  in  the  treatment  of  grave 
surgical  cases,  and  by  a  condition  of  hospital 
hardly  if  at  all  inferior  to  the  best  circumstances 
under  which  private  practice  is  carried  on. 

The  writer  must  not  be  misunderstood,  as  if 
he  thought  the  details  of  hospital-construction 
unimportant.  The  principles  of  construction 
which  are  now  accepted  for  the  building  of  a 
hospital  will  be  found  at  pp.  647-652  ;  but  it 
has  been  shown  to  demonstration  that,  provided 
wards  be  well,  but  not  excessively,  ventilated, 
and  kept  perfectly  clean,  and  provided  the 
beds  are  far  enough  apart,  the  precise  ground 
plan  of  the  hospital  matters  little — that  the 

1  On  Hospitalism,  p.  98. 

*  The  writer  lays  less  stress  on  the  total  absence  of  any 
guarantee  for  the  acenracy  of  Sir  J.  Simpson's  tabic  of 
cases  in  private  practice,  and  is  willing,  for  tho  sake  of 
urgummt,  to  assume  that  the  fleures  are  correct. 


doctrines  so  much  insisted  on  Ly  the  French 
writers  on  hospitals  as  to  the  superiority  of  the 
'  pavilion  plan,'  as  to  the  uuhealthiness  of 
upper  storeys  and  so  on,  and  which  have  been 
adopted  as  if  they  were  unquestionable  truths 
by  many  writers  on  tho  subject,  have  led  to 
much  waste  of  money  on  buildings  too  scattered 
for  hospital  service,  which  havo  turned  out 
to  be  no  healthier  than  the  more  compact  and 
convenient  structures  which  they  superseded. 
But  wo  ought  not,  in  reaction  from  these  exag- 
gerations, to  undervalue  the  importance  of  good 
ventilation,  good  aeration,  proper  isolation  of 
beds,  and,  above  all,  scrupulous  cleanliness,  in 
hospital  wards.  These  essentials  being  secured, 
the  writer  is  persuaded  that  a  hospital  may  be 
just  as  healthy  with  thirty  wards  as  with  three, 
with  twenty  patients  in  each  ward  as  with  two, 
and  with  five  storeys  as  with  one.  Far  more 
important,  and  far  too  little  thought  of,  till 
within  the  last  few  years,  is  the  amount  of 
attention  given  to  the  personal  care  of  tho  pa- 
tients. This  is  particularly  the  case  in  the 
treatment  of  open  wounds.  Everyone  who  has 
been  much  in  hospitals  must  have  often  seen, 
and  especially  abroad,  surgeons,  dressers,  and 
nurses  hurry  from  one  patient  to  another,  hardly 
washing  or  wiping  their  instruments,  still  less 
their  hands,  and  using  the  same  dressingmaterials 
for  one  case  after  another.  Surgical  practice 
cannot  be  safely  carried  on  in  this  way,  how- 
ever healthy  in  itself  the  hospital  may  be.  The 
first  care  of  a  surgeon  in  charge  of  hospital- 
wards  ought  to  be  to  impress  upon  all  his  assist- 
ants, and  never  to  forget  in  his  own  person,  that 
the  success  of  surgical  practice  depends  more 
upon  minute  care  in  the  dressing  of  cases,  than 
on  all  other  matters  put  together.  Our  surgical 
wards  have  become  far  more  healthy  since  the 
introduction  of  antiseptic  surgery;1  and  that 
this  must  be  largely  du6  to  the  increased  care  in 
the  minutiae  of  surgical  treatment  which  has 
followed  on  the  discussion  of  this  method  is 
proved  by  the  fact  that  it  is  as  conspicuous  in 
some  of  those  who  reject  as  those  who  follow 
Mr.  Lister's  teaching. 

If  it  were  not  true  that  the  septic  diseases,  or 
erysipelatous  diseases,  which  interfere  so  much 
with  the  success  of  operations  in  our  hospitals, 
depend  in  a  very  large  proportion  of  cases  on 
the  method  of  dressing  the  wound  and  not 
on  matters  conveyed  by  the  atmosphere,  how 
could  the  success  of  the  so-called  '  open  method ' 
of  dressing  wounds  be  explained  ?  In  this  method 
the  wound  is  left  freely  exposed  to  that  hospital 
air  which  is,  we  are  told,  charged  with  deadly 
miasma.  The  size  of  the  wards,  number  of 
beds,  &c,  are  all  of  course  unchanged ;  but  care 
is  taken  to  see  that  the  wound  is  well  drained  cf 
all  putrefiable  disch  arges.and  kept  perfectly  clean. 
If  Sir  J.  Simpson's  theory  were  true,  we  ought 
to  have  an  increased  mortality  following  on  the 
freer  exposure  to  this  deadly  atmosphere.  On 
the  contrary,  the  perfect  drainage  of  the  wound, 
and  the  care  taken  to  keep  it  freo  from  all 
putrefying  matters,  are  followed   by  results 

1  The  late  Mr.  Callcnder  stated  it  as  his  deliberate 
opinion  that  the  great  surgical  operations  are  ten  times 
more  successful  in  hospitals  now  than  they  used  to  be  in 
the  past  generation. 
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which  can  hardly  be  surpassed.  Thus  Dr.  J  ames 
Wood,  of  the  Bellevue  Hospital,  New  York,  re- 
lates, that  in  wards  which  had  been  recently 
vacated  on  account  of  an  outbreak  of  puerperal 
fever,  he  treated  fourteen  successive  cases  of 
uuselected  amputation  of  the  limbs  successfully, 
by  merely  leaving  the  flaps  ununited,  the  raw 
surfaces  exposed  to  the  air,  but  carefully  drained, 
and  all  putrescible matters  continuallyremovecl ; 1 
and  this  is  only  one  of  many  proofs  which  have 
recently  been  given  of  the  fact  that  there  are 
many  other  plans  of  treating  wounds  besides 
that  which  is  specially  designated  'antiseptic,' 
under  which,  conjoined  with  proper  construction 
and  general  management,  a  hospital  may  be  as 
healthy  as  a  private  house. 

This  statement,  which  is  made  after  long  ex- 
perience, and  with  a  conscientious  conviction  of 
its  truth,  by  no  means  asserts  that  it  is  as  easy  to 
keep  a  hospital  healthy  as  a  private  sick-room, 
or,  in  other  words,  that  the  aggregation  of  the 
sick  and  wounded  involves  no  dangers.  Such  a 
doctrine  would  be  absurd  ;  but  the  dangers  are 
the  same  in  kind,  and  the  precautions  required 
are  the  same,  with  a  single  exception.  Hospitals, 
like  private  houses,  must  be  kept  well-aired, 
well-drained,  scrupulously  clean,  properly,  but 
not  excessively,  lighted,2  and  so  forth.  The  great 
difference  in  the  precautions  required  to  ensure 
the  salubrity  of  hospitals  and  private  houses  is, 
in  one  word,  to  guard  against  direct  infection,  and 
this  may  occur  in  two  ways.  Surgically,  infection 
is  carried  directly  by  careless  dressing — and  every 
hospital  surgeon  must  have  remarked  that  as  he 
himself  is  more  watchful  and  careful,  and  as  he 
has  the  good  fortune  to  be  surrounded  by  more 
careful  assistants,  his  cases  do  better ;  and  in  the 
present  healthy  condition  of  most  of  our  large 
London  Hospitals,  such  precautions  of  themselves 
suffice  to  raise  the  success  of  surgical  practice  to 
the  same  level  as  it  reaches  in  private  houses. 
The  second  way  in  which  infection  may  be  carried 
is  by  direct  proximity  or  contact.  This  is  more 
important  in  medical  cases,  and  the  obvious 
danger  of  the  spread  of  infectious  fevers  has  led 
the  managers  of  most  of  our  general  hospitals  to 
exclude  such  diseases  from  their  wards  as  small- 
pox, scarlet  fever,  and  typhus,  while  other  affec- 
tions are  admitted,  which,  though  contagious, are 
so  in  a  less  degree,  as  typhoid  fever,  erysipelas, 
diphtheria,  &c.  Enough,  or  more  than  enough, 
has  been  done  in  this  direction — that  is,  the 
public  safety  might  be  as  well  consulted  if  typhus 
and  scarlet  fever  cases  were  still  admitted  (as 
before  the  institution  of  special  hospitals  for  such 
cases  theyused  tobe)into  the  wards  of  our  general 
hospitals  in  small  numbers,  and  under  strict  pre- 
cautions. Anyhow,  it  appears  that  there  is  little 
if  any  evidence  of  spread  of  disease  from  such 
cases  reputed  to  be  infectious  as  are  still  to  be 
found  in  our  general  hospitals.  Hearing  that 
some  distinguished  surgeons  teach  confidently 
that  pyaemia  and  erysipelas  are  usually  propa- 
gated by  contagion,  the  writor  has  often  watched 
the  progress  of  such  cases  when  originating  in 

■  Sew  York  Medical  Journal,  Jan.  1876. 

*  Moat  of  our  hospitals  are  too  light,  and  too  des- 
titute of  the  means  of  excluding  the  light.  No  doubt 
a  flood  of  light  in  tho  ward  is  very  useful  in  detecting 
dirt,  but  it  sadly  interferes  with  the  repose  which  many 
medical  and  surgical  cases  require. 
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hospital  or  admitted  from  without,  but  has  never 
been  ablo  to  verify  any  spread  of  the  disease 
from  them,  though  he  does  not  deny  the  possi- 
bility of  such  an  occurrence. 

To  sum  up  tho  whole  matter — the  writor  would 
define  the  term  '  Hospitalism  '  as  expressing  the 
danger  which  exists  in  hospitals  of  contamination 
from  the  aggregation  of  patients  —  and  would 
add  that  the  extent  to  which  such  contamina- 
tion prevails  has  been  greatly  exaggerated  by 
theoretical  writers  ;  that,  as  far  as  the  general 
atmosphere  of  the  ward  is  concerned,  the  danger 
maybe,  and  appears  in  all  well-managed  hospitals 
really  to  be,  obviated  by  ventilation  and  cleanli- 
ness ;  and  the  more  immediate  danger  from  the 
contiguity  of  patients  cannot  be  shown  to  produce 
any  appreciable  effect,  while  the  danger  of  con- 
tamination of  wounds  by  putrefying  materials 
demands  constant  vigilance  to  counteract  it ;  but 
with  such  vigilance  seems  to  be  so  far  counter- 
acted that  hospital  practice  is,  for  anything  we 
know,  as  successful  as  private  practice  in  similar 
cases.  This  is  not  an  entirely  satisfactory  result, 
inasmuch  as  practice  in  a  hospital,  where  every 
patient  is  under  the  strictest  regimen  and  sur- 
veillance, ought  to  be  much  more  successful  than 
private  practice,  where  the  conditions  are  very 
different  in  these  respects ;  but  we  are  malting 
rapid  advances  towards  this  desirable  and  per- 
fectly attainable  end.  T.  Holmes. 

HOSPITALS,  Administration  of.— The 
administration  of  a  hospital  should  be  so  framed 
as  to  enforce  the  necessary  economy  consistent 
with  the  due  supply  of  the  requirements  for  the 
sick. 

Governing  Body. — The  administration  is  in 
the  hands  of  a  governing  body,  which  usually 
consists  of  a  committee  or  board,  with  an  officer 
in  direct  communication  with  them,  who  acts 
as  their  representative.  The  governing  body 
provides  for  the  general  supervision  and  disci- 
pline of  the  establishment,  and  for  the  financial 
arrangements.  In  this  body  is  vested  the  ap- 
pointment and  removal  of  all  members  of  the 
staff  of  the  hospital.  It  makes  all  general 
regulations  after  consultation  with  the  profes- 
sional department,  as  to  internal  economy, 
admission  and  discharge  of  patients,  distribution 
of  beds,  dietary  and  other  matters.  It  takes 
steps  for  raising  the  funds  to  support  the  hos- 
pital, and  regulates  the  expenditure. 

Governor  or  Treasurer.— The  active  represen- 
tative of  the  governing  body  is  generally  termed 
Governor  or  Treasurer.  He  exercises  a  general 
supervision  over  the  structure  and  the  disci- 
pline of  the  establishment.  The  chief  executive 
officer  immediately  under  the  governing  body  is 
called  the  Steward,  or  sometimes  the  Secretary. 
He  has  the  control  of  all  servants  not  included 
in  the  nursing  staff — such  as  porters,  ambulance- 
men, engine-man,  bath-assistants,  and  other  male 
attendants.  He  sees  that  all  structural  appli- 
ances are  in  good  order,  and  that  cleanliness 
and  discipline  are  maintained  throughout  the 
building.  He  controls  the  issue  of  all  orders 
for  the  supply  of  goods,  provisions,  fuel,  &c, 
and  watches  that  they  are  used  with  a  due  re- 
gard to  economy.  He  countersigns  all  orders  for 
payment  after  they  are  passed  by  the  l/reasurer. 
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and  is  responsible  for  the  hospital  accounts. 
He  sees  that  the  records  of  admission,  discharge, 
and  death  are  duly  kopt  by  the  professional 
staff.  He  is  responsible  for  the  safe  custody  of 
clothing,  money,  and  property  brought  in  by  the 
patients,  till  their  discharge.  He  has  charge  of 
the  correspondence. 

Clerk,  or  Assistant  Steward. — The  secretary 
or  steward  is  assisted  by  an  assistant  or  clerk. 
This  latter  receives  all  provisions  and  stores, 
sees  that  they  are  correctly  delivered,  and  is 
responsible  for  their  safe  custody  until  distri- 
buted to  an  authorized  person.  He  sees  that 
the  diet-tables  are  prepared  from  the  pre- 
scription papers,  and  that  the  articles  of  food 
supplied  to  patients  are  strictly  in  accordance 
with  the  diet-table,  or  else  specially  ordered  by 
the  physician  or  surgeon. 

Professional  Staff. — The  professional  staff  di- 
rects the  proceedings  to  be  taken  for  the  well- 
being  and  cure  of  the  patients.  It  consists  of  the 
consulting  and  visiting  physicians  and  surgeons  ; 
the  assistant  physicians  and  surgeons  ;  and  the 
resident  and  house-physicians  and  surgeons,  and 
assistants  continually  present  in  the  hospital. 

Medical  Committee. — The  professional  staff 
forms  a  medical  committee  with  a  specified  quo- 
rum. This  committee  is  consultative  only,  and 
advises  the  governing  body  on  all  matters  con- 
cerning the  medical  and  surgical  departments  of 
the  hospital,  the  admission  and  discharge  of 
patients,  the  distribution  of  beds,  the  dispen- 
sary, the  in-patients,  out-patients'  department, 
and  the  students.  The  medical  committee,  more- 
over, puts  forward  recommendations  for  the  pur- 
chase of  instruments,  apparatus,  and  medicines. 
The  committee  provides  for  a  descriptive  record 
of  cases  admitted  into  the  hospital ;  and  for  the 
efficient  instruction  of  students. 

Physicians  and  Surgeons. — The  physicians, 
surgeons,  assistant  physicians  and  assistant  sur- 
geons undertake  the  charge  of  the  wards  and 
out-patients'  departments,  and  attend  at  the 
hospital  at  fixed  times.  The  physicians  and 
surgeons  order  the  diet  of  the  patients,  and  no 
article  of  diet  which  does  not  appear  in  the 
diet-table  is  supplied  unless  specially  ordered 
by  them. 

Resident  Medical  Officers. — The  resident  medi- 
cal officers  control  the  treatment  of  patients  in 
the  absence  of  the  physicians  and  surgeons ; 
and  have  a  disciplinary  control  over  the  dressers 
and  clinical  clerks.  They  decide  on  the  admis- 
sibility or  otherwise  of  applicants  for  relief, 
when  not  admitted  directly  by  the  physicians 
and  surgeons,  as  well  as  on  the  wards  in  which 
the  in-patients  are  to  be  placed,  and  are  respon- 
sible for  their  care  until  seen  by  the  physicians 
and  surgeons.  They  visit  the  wards  and  dispen- 
sary, according  to  the  regulations,  to  see  that 
the  patients  are  duly  attended  to.  They  super- 
intend the  conduct  of  the  assistants  of  the 
medical  officers,  and  of  the  dispenser  and  his 
assistants,  of  pupils  (if  any),  and  of  patients ; 
give  notice  of  any  misconduct  of  the  nurses 
and  servants  to  the  matron  or  lady  super- 
intendent; and  inform  the  governor  or  secretary, 
the  physician,  surgeon,  and  governing  body,  of 
any  matter  requiring  their  attention.  They 
are  responsible  that  the  records  of  casos  are 


properly  made  out.  In  most  cases,  however,  this 
duty  is  now  performed  by  registrars. 

Dispenser. — The  dispenser  acts  under  the  resi- 
dent medical  officer,  subject  to  regulations  laid 
down  by  the  governing  body. 

Nursing  Department. — The  nursing  depart- 
ment is  under  a  trained  matron,  who  should  be 
lady  superintendent  of  the  training  school,  and 
head  of  all  the  women  employed  in  the  hos- 
pital. 

Matron  or  Lady  Superintendent. — The  whole 
responsibility  for  nursing,  internal  management, 
care  of  linen  and  housekeeping,  and  the  discip- 
line and  training  of  nurses  is  vested  in  the  trained 
female  head  of  the  nursing  6taff,  by  whatever 
title  she  be  called.  To  the  governing  body  of 
the  hospital  she  is  responsible  for  the  conduct, 
discipline,  and  duties  of  her  nurses.  To  the 
governing  body  and  the  physicians  and  surgeons 
in  charge  of  wards  she  is  responsible  for  the 
care  and  cleanliness  of  the  wards,  for  the  care 
and  cleanliness  of  the  sick,  and  for  the  linen. 
She  is  responsible  to  the  medical  officers  that 
their  orders  about  the  treatment  of  the  sick  are 
strictly  carried  out.  To  fulfil  these  responsibili- 
ties, she  has  the  power  of  engaging,  appointing, 
and  dismissing  all  nurses,  female  servants,  and 
probationers,  subject,  of  course,  to  the  general 
control  of  the  governing  body.  The  nursing 
establishment  cannot  be  made  responsible  on  the 
side  of  discipline  to  the  medical  officers,  or  the 
governor  of  a  hospital.  Simplicity  of  rules,  plac- 
ing the  nurses  in  all  matters  regarding  manage- 
ment of  sick  absolutely  under  the  orders  of  the 
medical  staff,  and  in  all  disciplinary  matters  ab- 
solutely under  the  lady  superintendent  or  matron, 
to  whom  the  medical  officers  should  refer  all 
cases  of  neglect,  is  very  important.  Any  remiss- 
ness or  neglect  of  duty  is  as  much  a  breach  of 
discipline  as  drunkenness  or  other  bad  conduct, 
and  can  only  be  dealt  with  to  any  good  purpose 
by  report  to  the  matron.  But  neither  the  medical 
officer  nor  any  other  male  head  should  ever  have 
power  to  punish  for  disobedience.  His  duty 
should  end  with  reporting  the  case  to  the  fe- 
male head,  who  is  responsible  to  the  governing 
authority  of  the  hospital,  as  all  her  nurses  and 
servants  are,  in  the  performance  of  their  duties, 
immediately  responsible  to  the  matron  only.  H 
the  matron  or  lady  superintendent  does  not 
exercise  the  authority  entrusted  to  her  with 
judgment  and  discretion,  it  is  then  the  legiti- 
mate province  of  the  governing  body  to  inter- 
fere and  to  remove  her. 

The  matron  resides  in  the  hospital  where  her 
nurses  and  probationers  are  at  work. 

In  a  hospital  of,  say,  above  300  beds,  and  with 
a  training  school  of,  say,  above  twenty  proba- 
tioners (which  all  such  hospitals  ought  to  in- 
clude), the  trained  matron  should  have  three 
trained  representatives  or  assistants — one  in 
the  training  school  as  mistress  of  probationers 
or  home-sister ;  and  two  in  the  hospital, — 
one  by  day  as  assistant  matron  (or  superinten- 
dent), and  one  by  night  as  night  superintendent 
of  nurses ;  and  of  these  two  the  night  repre- 
sentative is  the  more  important.  Besides  the 
trained  assistant  matron  (superintendent)  who 
should  have  such  inspection  of  the  wards  as 
the  matron  may  commit  to  her,  the  matron  will 
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require  one  linen-assistant  and  housekeeper,  who 
might  also  have  the  charge  and  inspection  of  the 
nurses'  rooms,  if  the  trained  assistant  matron 
has  not  time.  She  should  '  mother '  the  ward- 
maids,  and  have  some  'gathering'  for  them. 

Nurses  and  Servants. — Under  the  matron  there 
should  be  distinct  grades  of  nurses,  and  distinct 
duties  for  each  grade : — 1.  Trained  chief  nurses 
(ward  sisters.)  2.  Trained  nurses  (day).  3.  Trained 
nurses  (night),  at  least  equal  in  pay  and  status 
to  the  day-nurses.  4.  Probationers  in.  training. 
5.  Ward-maids,  and  nursemaids  for  children's 
wards.  6.  Dormitory  and  stairs  women.  7.  Fe- 
male cook,  and  her  assistants  under  the  house- 
keeper. The  hospital  cook  in  a  large  hospital 
would  probably  be  a  man,  and  under  the  steward. 
The  sisters,  nurses,  and  probationers  would  re- 
quire a  female  cook,  under  the  matron.  All 
women  employed  in  the  hospital  should  reside  in 
the  hospital. 

Night  Superintendent. — The  (trained)  night 
superintendent  of  nurses  should  be  in  charge  of 
the  night-nursing,  in  communication  with  the 
ward  sisters,  as  well  as  of  the  night-nurses ; 
should  see  that  the  ventilation  and  tempera- 
ture of  the  wards  is  maintained — directed  by 
the  medical  staff.  She  must  be  one  qualified 
not  only  to  have  charge  of  nurses  and  have 
some  '  gathering '  for  night-nurses  by  day,  but 
to  train  probationers  told  off  to  accompany  her 
at  night,  to  their  own  benefit  and  hers. 

Assistant  Matron. — The  assistant  matron  is 
to  have  special  charge  over  the  nurses'  rooms, 
to  see  that  the  nurses  rise  in  time  to  wash 
themselves,  strip  their  beds,  empty  their  slops, 
and  have  breakfast,  before  going  on  duty ; 
that  later  they  make  their  beds  and  put  their 
rooms  in  order;  that  they  never  wash  their 
own  clothes  in  their  own  rooms,  but  all 
nurses'  washing  should  be  done  for  them ;  that 
they  go  quietly  to  bed  at  night,  and  lights 
be  put  out  at  a  certain  hour ;  that  their  rooms 
are  always  clean,  in  order,  wholesome  and  cheer- 
ful. Without  this  constant  supervision  what  is 
necessary  for  the  nurses'  health  is  not  done ; 
the  same  for  night  nurses  is  yet  more  important. 
Nurses'  meals  should  always  be  presided  over 
by  some  such  authority. 

The  hospital  night  nurses  should  have  two 
hot  meals  in  the  common  dining  room,  it  might 
be  in  the  probationers'  home,  say  at  9.30  a.m. 
and  9.30  p.m.,  ready  and  prepared  for  them. 
And  sisters,  staff  nurses,  and  ward-maids  should 
have,  though  at  different  hours — as  all  cannot 
be  absent  from  the  wards  at  once — dinner  and 
supper,  each  set  together  in  a  common  dining- 
room,  away  from  the  ward  air.  No  nurse  should 
have  to  prepare  her  meals  for  herself. 

Laundry. — In  small  and  moderate-sized  hos- 
pitals, when  there  is  a  laundry  attached  to  the 
hospital,  the  supervision  should  be  under  the  lady 
superintendent  or  matron.  In  large  hospitals,  it 
would  be  advisable  for  the  laundry,  which  should 
in  all  cases  be  in  a  building  entirely  detached,  to 
be  worked  independently,  under  the  general 
supervision  of  the  governor  or  secretary. 

Chaplain. — The  religious  care  of  the  patients 
is  generally  provided  for  by  the  appointment  of 
one  or  more  permanent  chaplains,  or  by  visits 
andreligious  servicesof  other  ministers  whom  the 
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patients  may  desire  to  attend  them;  subject, 
however,  to  tho  opinion  of  the  medical  attendant, 
as  to  how  far  the  state  of  health  of  the  patient 
will  admit  of  such  visits,  and  to  the  visits 
being  made  at  such  times  as  do  not  interfere 
with  the  discipline  of  the  hospital. 

Douglas  Galtoh. 

HOSPITALS,  Construction  of.1 — A  hos- 
pital or  infirmary  is  a  building  intended  for  the 
reception  and  treatment  of  sick  and  injured 
persons,  under  conditions  favourable  for  their 
recovery. 

A  hospital  must  be  so  constructed  and  ar- 
ranged as  to  enable  a  limited  staff  of  medical 
men,  nurses,  and  assistants  to  minister  to  the 
necessities  of  a  large  number  of  sick,  and  to  pro- 
mote their  speedy  restoration.  The  conditions 
essential  for  such  objects  are  as  follows : — 

(1)  Pure  air.  There  should  be  no  appreciable 
difference  in  purity  between  the  air  inside  the 
wards  and  that  outside  the  building. 

(2)  The  air  supplied  should  be  capable  of 
being  warmed  to  any  required  extent. 

(3)  Pure  water  should  be  supplied  for  internal 
use,  and  sufficient  also  to  ensure  the  removal  of 
impurities  to  a  distance  from  the  hospital. 

(4)  The  most  perfect  cleanliness  within  and 
around  the  building  should  be  enforced. 

These  conditions  depend  on — 

(1)  The  site  of  the  proposed  hospital. 

(2)  The  form  of  the  rooms  or  wards  in  which 
the  sick  are  to  be  placed,  so  as  to  ensure  purity 
of  air  and  convenience  of  nursing ;  these  rooms 
forming  the  principal  units  of  hospital-construc- 
tion. 

(3)  The  distribution  of  these  units,  and  of  the 
other  accessories,  which  combined  constitute  the 
hospital. 

1.  Sites  of  Hospitals. — The  local  climate 
should  be  healthy,  and  there  should  be  a  free 
circulation  of  air  over  the  district.  Town  sites 
should  be  avoided  as  far  as  possible.  When 
necessarily  placed  in  a  town,  a  space  free  from 
buildings  should  be  reserved  on  all  sides.  There 
should  be  no  nuisances,  damp  ravines,  muddy 
creeks,  undrained  or  marshy  ground,  near  the 
site,  or  in  such  a  position  that  the  prevailing 
winds  would  blow  effluvia  arising  from  them 
over  the  hospital.  The  site  selected  for  a  hos- 
pital should  not  receive  the  drainage  of  higher 
ground,  and  the  natural  drainage  outlets  should 
be  sufficient.  There  should,  if  possible,  be  no 
buildings  near  a  hospital  except  those  connected 
with  its  object.  The  number  of  sick  to  be  al- 
lowed per  acre  will  depend  practically  upon  the 
arrangement  of  the  buildings  in  which  they  are 
lodged. 

2.  Form  and  Distribution  of  the  Parts 
of  a  Hospital. — The  structural  arrangements 
of  a  hospital  should  be  such  as  to  secure  free 
circulation  of  air. 

The  Waiu>. — The  basis  upon  which  the  struc- 
tural arrangements  rest  is  the  ward.  The  ad- 
ministration, means  of  access,  and  discipline 
must  be  made  subsidiary  to  the  question  as  to 

1  This  article  has  reference  more  especially  to  perma- 
nent general  hospitals.  The  principles  apply  equally  to 
special  temporary  field  or  other  institutions  for  '  the  cutp 
of  the  sick.' 
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how  the  sick  lire  to  get  well  in  the  shortest  pos- 
sible time,  and  at  the  least  expense;  and  this, 
so  tar  as  the  structure  is  concerned,  is  mainly 
determined  by  the  form  of  the  wards. 

She. — The  size  of  a  ward  depends  upon  the 
number  of  patients  which  it  should  contain, 
and  upon  the  cubic  space  and  floor  space  which 
should  be  allotted  to  each  patient.  The  dis- 
ciplinary and  economical  dispositions  in  a  hos- 
pital require  that  each  head  nurse  should  have 
the  patients  allotted  to  her  placed  under  her 
immediate  eye.  Economy  of  labour  requires 
that  the  hospital  should  be  60  laid  out  as  to 
enable  the  largest  number  of  patients  to  be 
nursed  by  a  given  number  of  nurses.  The 
number  to  be  placed  in  a  ward  therefore  depends 
npon  the  number  which  can  be  efficiently  nursed  ; 
and  the  form  of  the  ward  must  be  as  much  cal- 
culated to  facilitate  nursing,  as  to  ensuro  free 
circulation  and  change  of  air.  From  twenty  to 
rhii'ty-two  beds  have  been  taken  as  the  unit  for 
ward-construction.  In  hospitals  where  cases  of 
more  than  ordinary  severity  are  likely  to  be 
received,  it  would  be  necessary  to  diminish  the 
size  of  the  wards  on  grounds  of  health.  Small 
wards  containing  one  or  more  beds  are  also  re- 
quired for  isolating  certain  cases  or  for  various 
necessary  objects. 

Form  of  ward -construction.  —  The  general 
form  of  ward-construction  is  mainly  governed 
by  the  question  of  the  renewal  of  air.  The  air 
within  an  inhabited  space,  enclosed  on  all  sides, 
is  vitiated  by  the  emanations  proceeding  from 
the  bodies  of  those  who  inhabit  it,  and  espe- 
cially by  the  effect  on  it  of  their  respiration.  In 
all  sickness,  and  all  surgical  cases,  wounds  with 
discharge,  or  sores,  these  emanations  are  greater 
in  quantity,  and  more  poisonous  in  quality,  than 
from  persons  in  health ;  whilst,  at  the  same  time, 
most  cases — medical  and  surgical — are  more 
susceptible  to  these  emanations.  Stagnation  in 
the  movement  of  the  air  leads  to  rapid  decom- 
position of  these  emanations.  If  they  diffused 
themselves  uniformly  throughout  the  space, 
which  in  fact  they  do  not,  ventilation  would  be 
comparatively  simple,  and,  whatever  the  cubic 
space,  the  air  would  attain  a  permanent  degree 
of  purity,  or  rather  impurity,  theoretically  de- 
pendent upon  the  rate  at  which  emanations  are 
produced,  and  the  rate  at  which  fresh  air  is  ad- 
mitted. Hence  the  same  supply  of  air  would 
equally  well  ventilate  any  space  ;  but  the  larger 
the  cubic  space,  the  longer  it  will  be  before  the 
air  in  it  attains  its  permanent  condition  of  im- 
purity, and  the  more  easily  will  the  supply  of 
fresh  air  be  brought  in  without  altering  the 
temperature,  and  causing  injurious  draughts. 
The  amount  of  air  which  should  be  removed, 
and  its  place  supplied  with  fresh  air,  is  at  least 
3,000  cubic  feet  per  patient  per  hour;  but  this 
must  depend  to  some  extent  upon  the  emana- 
tions of  the  patients,  which  vary  with  the  dis- 
eases or  injuries  they  are  suffering  from.  The 
ventilation  of  each  ward  should  be  kept  inde- 
pendent of  other  wards  or  rooms. 

Means  of  ventilation.  —  The  change  of  air 
mny  be  effected  in  various  ways.  For  instance, 
the  air  may  be  drawn  out  by  a  fan  ;  or  it  may 
be  removed  by  a  shaft,  whose  action  depends  on 
the  d:flfurenre  of  the  temporatuve  of  the  air  in 
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the  shaft  and  that  in  the  outer  atmosphere.  Of 
this  the  ordinary  lireplace  is  one  example  ;  a 
caldron  of  water  kept  boiling  for  the  use  of  the 
hospital  by  a  steam  pipe  is  another;  a  sunlight 
is  a  further  example ;  and  a  heated  shaft  con- 
nected with  flues  led  from  holes  in  the  wall  near 
the  patients'  beds,  through  each  of  which  air  is 
drawn  into  the  shaft,  is  another  method.  Theo- 
retically it  is  thus  quite  possible  so  to  arrange 
the  ventilation  mechanically  that  a  specified 
quantity  of  air  at  a  fixed  temperature  shall  be 
brought  into  the  ward  by  day  and  by  night. 
Practically,  however,  hospitals  dependent  upon 
such  means  alone  for  ventilation,  require  an 
attention  which  they  can  rarely  or  never  receive, 
and,  except  under  favourable  circumstances,  are 
not  healthy. 

The  emanations  from  the  body  do  not  uni- 
formly diffuse  themselves ;  they  hang  about  as 
the  smoke  of  tobacco  may  be  said  to  do.  In 
wards  into  which  a  fixed  quantity  of  air  is 
forced,  there  is  not  even  a  uniform  degree  of 
impurity;  consequently  it  is  necessary,  in  order 
to  ensure  the  purity  of  the  air  of  a  ward,  that 
means  should  exist  for  absolutely  sweeping  out 
at  intervals  all  the  impure  air  from  it,  and  start- 
ing afresh  with  pure  air.  This  is  best  effected 
by  the  direct  action  of  currents  of  fresh  air 
brought  in  by  open  windows  placed  on  opposite 
sides  of  the  wards.  The  distance  between 
windows  for  this  purpose  must  not  be  too  great 
to  prevent  their  efficient  action  in  moving  the 
air.  Twenty-four  feet  is  a  good  width,  but 
opposite  windows  for  such  an  object  should  in  no 
case  be  more  than  from  thirty  to  thirty-five  feet 
apart.  The  space  between  the  windows  should 
not  be  obstructed  by  walls  or  partitions.  The 
number  of  patients — that  is  to  say,  the  sources 
of  impure  emanations — placed  between  opposite 
windows,  should  be  limited  to  two  rows.  In  the 
daytime,  and  when  the  weather  admits  of  open 
windows,  a  ward  with  windows  opening  on  both 
sides  can  easily  be  kept  fresh ;  but  for  other 
seasons  it  is  necessary  to  provide  openings  for 
the  escape  of  impure  air,  and  for  the  admission 
of  fresh  air  which  shall  not  cause  draughts. 

For  the  purpose  of  removal  of  air,  shafts 
carried  up  from  near  the  ceiling-level  to  above 
the  roof  are  convenient,  the  lower  ends  being 
louvered  to  prevent  patients  feeling  down- 
draughts  which  may  occasionally  prevail.  The 
most  powerful  engine  of  ventilation  for  drawing 
out  the  air  is  an  open  fire-place. 

In  order  to  prevent  the  temperature  of  the 
ward  from  being  lowered  by  the  extraction  of  air, 
that  is,  to  maintain  an  equable  temperature,  and 
to  prevent  draughts,  air  warmed  to  a  moderate 
degree  should  replace  that  removed  by  the  fire- 
place or  by  other  openings.  Means  for  the 
admission  of  air  in  an  upward  current  should  be 
provided  direct  from  the  open  air,  independent 
of  the  windows  and  doors ;  for  this  purpose  tubes 
with  "bends,  which  favour  the  collection  of  dirt, 
are  objectionable.  Sherringham's  ventilators, 
which  are  easily  cleaned,  placed  between  the 
windows  near  t  ho  ceiling  answer  well ;  they  admit 
the  air  without  perceptible  draught,  and  also  fre- 
quently act  as  outlets  when  open  on  the  leeward 
side  of  award.  The  external  air  mny  be  warmed 
as  it  enters  by  being  made  to  pass  over  hot^water 
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or  steam  tubes.  Openings,  if  placed  close  to  the 
floor  under  the  beds,  should  be  capable  of  being 
easily  and  securely  closed.  All  openings  for  the 
admission  of  fresh  air  should  be  so  placed  as  to 
be  easily  examined  and  cleaned  throughout  their 
whole  length,  and  this  should  be  done  at  least 
once  a  year. 

Superficial  area. — The  nest  most  important 
element  in  the  question  of  ward-construction  is 
the  superficial  area  to  be  allotted  to  the  pa- 
tients, which  is  even  more  important  than  cubic 
space,  for  on  this  depends  the  distance  of  the  sick 
from  each  other,  the  facility  of  moving  round  the 
sick,  shifting  beds,  cleanliness,  and  other  points 
of  nursing.  If  there  be  a  medical  school  at- 
tached to  the  hospital,  the  question  of  area  has 
to  be  considered  with  reference  to  affording  the 
largest  amount  of  accommodation  practicable  for 
the  teacher  and  his  pupils  without  their  breath- 
ing up  the  patients'  air.  A  ward  with  windows 
improperly  placed,  so  as  not  to  give  sufficient 
light,  or  where  the  beds  are  so  placed  that  the 
nurse  must  necessarily  obstruct  the  light  in 
attending  to  her  patients,  will  require  a  large 
floor-space,  because  the  bed-space  must  be  so 
arranged,  and  of  such  dimensions,  as  to  allow 
of  sufficient  light  falling  on  the  beds.  In  well- 
constructed  wards  with  opposite  windows,  the 
greatest  economy  of  surface-area  can  be  effected, 
because  the  area  can  be  best  allotted  with  refer- 
ence both  to  light  and  to  room  for  work.  Tn  a 
ward  24  feet  in  width,  with  a  window  for  every 
bed  or  every  two  beds,  a  7  ft.  6  in.  bed-space 
along  the  walls  would  probably  be  sufficient  for 
nursing  purposes.  This  would  give  90  square  feet 
per  bed,  and  there  should  be  as  little  reduction 
as  possible  below  this  amount  for  average  cases 
of  sickness,  but  this  space  is  much  too  small  for 
surgical,  fever-,  or  lying-in  wards,  which  should 
also  be  for  a  much  smaller  number.  The  Herbert 
Hospital,  without  a  medical  school,  has  99  super- 
ficial feet  per  bed  ;  St.  Thomas'  Hospital,  with  a 
medical  school,  has  120  superficial  feet  per  bed. 
The  bed-space  should  be  larger  if  the  locality  is 
less  healthy. 

The  area  allotted  to  patients  practically  settles 
the  cubic  space,  because  wards  should  not  be  less 
than  12  feet  high,  though  as  a  rule  they  need 
not  exceed  14  feet  in  height. 

In  a  good  situation,  and  for  ordinary  cases  of 
disease,  those  spaces  which  are  enough  for 
nursing  and  for  ward-administration  would,  with 
good  ventilation,  be  sufficient  for  all  sanitary 
purposes ;  but  for  such  cases  as  typhus  or  other 
epidemic  diseases,  operations,  and  bad  surgical 
diseases,  a  larger  space  and  area  would  be  re- 
quired. When  severe  cases  of  this  class  come 
into  an  ordinary  hospital,  the  simplest  plan  is 
to  leave  the  bed  vacant  adjacent  to  that  occu- 
pied by  the  patient. 

Lying-in  wards  should  never  contain  more 
than  from  one  to  four  beds.  In  recent  French 
hospitals  these  wards  contain  one  bed  each,  and 
the  only  access  to  them  is  from  an  open  verandah 
and  through  a  small  ante-room.  Ovariotomy,  and 
other  operations  of  the  highest  risk,  should  be 
performed  in  a  one-bed  ward.  When  space  per- 
mits, a  room  may  be  provided  for  the  use  of 
patients  when  convalescent,  and  able  to  be 
'-.emporarily  absent  from  the  wards.    The  same 
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observation  applies  to  grounds  for  outdoor  exer- 
cise. But  separate  convalescent  hospitals  or 
homes  are  hotter,  both  for  health  and  discipline. 
If  hospitals  are  provided  for  special  infectious 
diseases,  every  patient  should  be  placed  in  a 
separate  hut- ward.  Cleanliness  and  abundance  of 
fresh  air  is  the  best  safeguard  against  infection. 

Materials. — With  a  view  to  economise  heat 
in  winter.andto  keep  the  rooms  cool  in  summer, 
the  walls  should  be  hollow,  and  all  wards 
should  be  ceiled,  unless  the  roof  is  constructed 
of  a  good  non-conducting  material.  The  best 
lining  for  a  hospital-ward  would  be  an  imper- 
vious polished  surface,  which  on  being  washed 
with  soap  and  water,  and  dried,  would  be 
made  quite  clean.  Plaster,  wood,  paint,  and 
varnish  all  absorb  the  organic  impurities  given 
off  by  the  body.  Pariim  cement  polished  is  the 
best  material  at  present  known  for  walls,  but  it 
is  costly,  and  it  can  only  be  applied  on  brick  or 
3tone  walls,  and  not  on  woodwork,  because,  being 
inelastic,  it  is  liable  to  crack.  Cracks  in  a  hos- 
pital ward  are  inadmissible,  as  they  get  filled 
with  impurities,  and  harbour  insects.  The 
numerous  joints  required  for  glazed  bricks,  or 
tiles,  render  the  use  of  these  questionable  for 
wards.  In  default  of  Parian  cement,  the  safest 
arrangement  is  plaster  lime-whited  or  painted, 
which  should  be  periodically  scraped,  and  be 
then  again  lime-whited  or  painted. 

The  floor  should  be  as  non-absorbent  as  pos- 
sible, and  for  the  sake  of  warmth  to  the  feet  it 
must  in  this  country  be  of  wood.  Oak,  or  other 
close  hard  wood,  with  close  joints,  oiled  and 
beeswaxed,  and  rubbed  to  a  polish,  makes  a  very 
good  floor,  and  absorbs  little  moisture.  The 
joints  should  be  like  those  of  the  best  parque- 
terie,  affording  no  inlet  for  dirt.  There  should 
be  no  sawdust,  or  other  organic  matter  subject 
to  decay,  under  the  floor.  When  a  ward  is  placed 
over  another,  it  is  essential  that  the  floor  should 
be  non-conducting  of  sound,  and  that  it  should  be 
so  formed  as  to  prevent  emanations  from  patients 
in  the  lower  ward  passing  into  the  upper  wards. 
Practically,  with  care,  a  well-laid  oak  floor,  with 
a  good  beeswaxed  surface,  can  always  be  kept 
clean  by  rubbing. 

There  should  be  as  little  woodwork  as  possible 
in  a  ward,  besides  the  floor;  and  what  wood- 
work there  is  should  be  varnished,  so  as  to 
admit  of  easy  washing  and  drying.  The  cleanest 
and  most  durable  material  is  varnished  light- 
coloured  wainscot  oak  or  teak. 

The  form  of  the  windows  must  be  considered,  in 
their  aspect  of  affording  light  as  a  necessary  means 
of  promoting  health,  of  affording  ventilation,  of 
facilitating  nursing,  and  of  enabling  the  patients 
to  read  in  bed.  Light  can  always  be  modified 
for  individual  patients.  In  order  to  give  cheer- 
fulness to  the  wards,  and  to  renew  the  air  easily, 
the  windows  should  extend  from  within  2  feet 
or  2  feet  6  inches  from  the  floor — so  that  the 
patients  can  see  out — to  within  1  foot  from  the 
ceiling.  An  end  window  to  a  long  ward  is  an 
element  of  cheerfulness,  and  materially  assists 
the  renewal  of  the  air  at  night.  It,  is  essen- 
tial to  cleanliness  that  every  part  of  the  ward 
should  be  light.  One  superficial  foot  of  win- 
dow-space to  from  50  to  55  cubic  feet  of 
space,  will  afford  a  light  and  cheerful  room,  but 
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this  depends  much  on  aspect  and  upon  the 
walls  being  light-coloured.    To  economise  lieat 
in  wards,  it  is  dosirablo  to  make  the  windows  of 
plate  glass ;  double  windows  of  ordinary  glass 
would  secure  the  same  object  and  facilitate  ven- 
tilation, but  they  are  troublesomo  to  clean,  and 
give  a  gloomy  appoarance  to  a  room.    The  best 
i  form  of  sash  for  ventilation  in  this  climate  is 
,the  ordinary  sash,  opening  at  top  and  bottom; 
but  windows  made  in  three  or  four  sections,  each 
of  which  falls  inwards  from  an  axis  at  tho 
i  bottom  of  tho  section,  possess  many  advantages 
for  hospitals. 

Ward  offices. — Tho  Ward  offices  are  of  two 
kinds : — 

1.  Those  which  are  necessary  for  facilitating 
the  nursing  and  administration  of  tho  wards,  as 
the  head-nurse's  room  and  ward-scullery. 

2.  Those  which  are  required  for  the  direct  use 
of  the  sick,  so  as  to  prevent  any  unnecessary  pro- 
cesses of  the  patients  taking  place  in  the  ward  ; 
as,  for  instance,  the  ablution-room,  the  bath-room, 
the  water-closets,  urinals,  and  sinks  for  empty- 
ing slops.  There  should,  in  addition  to  the 
bath-room  here  mentioned,  be  a  general  bathing- 
establishment  attached  to  every  hospital,  with 
hot,  cold,  vapour,  sulphur,  medicated,  shower, 
and  douche  baths.  Hot  and  cold  water  should, 
be  laid  on  to  all  ward-offices  in  which  the  use 
of  either  is  required,  because  of  the  economy  of 
labour  in  the  working  of  the  hospital.  For 
the  same  reason,  when  the  wards  are  on  two 
or  more  floors,  lifts  should  be  provided  to  carry 
up  coals,  trays,  and  patients.  The  ward-offices 
should  have  ample  window-space.  There  should 
be  no  dark  corners  or  closed  spaces  under  sinks. 
Nothing  should  be  kept  in  these  offices  which  is 
not  in  constant  use,  and  everything  in  use  should 
be  open  to  inspection.  All  fittings  should  be 
light-coloured,  so  as  to  show  dirt. 

1.  The  head-nurse  or  sister's  room  should  be 
sufficiently  large  to  contain  her  bed,  and  to  be 
also  her  sitting-room.  It  should  be  light,  airy, 
and  well-ventilated.  It  is  necessary  to  discipline 
that  it  should  be  close  to  the  ward  door,  and 
that  it  should  when  practicable  have  a  window 
looking  into  the  ward.  If  the  head-nurse  has  two 
wards  to  supervise,  her  room  should  be  placed  be- 
tween the  two,  with  a  window  opening  into  each. 

There  should  be  a  ward-sculler?/  to  each  ward, 
and  so  situated  as  to  be  under  the  head-nurse's 
eye.  The  scullery  should  be  supplied  with 
efficient,  simple  apparatus  for  its  purposes  ;  there 
should  be  a  small  range  for  ward-cooking,  so 
that  the  nurse  can  warm  the  drinks,  prepare 
fomentations,  &c.  Shelves  or  racks  should  be 
provided.  There  should  also  be  a  small  larder, 
with  free  circulation  of  air,  for  temporarily 
keeping  provisions  fresh.  In  the  scullery,  or 
adjacent  to  it,  a  hot  closet  should  be  provided 
for  airing  clean  towels  and  sheets.  Foul  linen 
should  not  be  retained  near  the  wards,  or  in 
the  hospital  building.  It  should  all  be  placed 
in  baskets,  on  wheels,  and  conveyed  as  soon  as 
possible  to  the  laundry.  "Ward  sweepings  and 
refuse  should  similarly  be  placed  in  movable 
receptacles,  and  taken  out  of  the  building  with 
as  little  delay  as  possible  ;  structural  provision 
for  the  retention  of  these  in  or  near  the  hospital 
is  undesirable. 
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2.  Tho  abhition-room,  water-closets,  <fc.,  ought 
to  be  as  near  as  possible  to  the  ward,  but  cut 
off  from  it  by  a  lobby,  with  windows  on  each 
side,  having  its  ventilation  and  warming  distinct 
from  that  of  the  ward  and  that  of  the  ward- 
offices,  so  as  to  prevent  the  possibility  of  foul 
air  passing  from  the  warcl-offices  into  the 
wards.  The  ward-offices  will  be  most  conve- 
niently placed  at  the  end  of  the  ward  farthest 
from  tho  entrance  and  nurse's  room;  and  dis- 
tributed at  each  side,  so  as  to  enable  the 
ward  to  have  an  end  window.  In  this  arrange- 
ment the  ablution-room  would  be  on  one  side  of 
tho  ward,  and  should  contain  a  small  bath-room 
with  a  fixed  bath  of  copper,  supplied  with  hoi 
and  cold  water.  A  lavatory  table  of  impervious 
material,  such  as  slate  or  common  marble,  with 
a  row  of  sunk  porcelain  basins  with  outlet 
tubes  and  plugs,  each  basin  supplied  with  hot 
and  cold  water,  should  be  placed  in  the  same 
compartment  as  the  bath,  but  separated  from  it 
by  a  partition  and  door.  There  should  also  be 
room  for  a  portable  bath  for  each  ward  ;  and 
there  should  be  a  sink  on  the  floor  level  for 
running  off  the  water  from  the  bath  after  it  has 
been  used. 

On  the  other  side  of  the  end  window  of  the 
ward  would  be  placed  the  water-closets.  These 
should  never  be  against  the  inner  wall,  but 
always  against  the  outer  wall  of  the  compart- 
ment in  which  they  are  placed.  A  pan  of  a 
hemispherical  shape,  never  of  a  conical  shape, 
with  a  syphon,  abundantly  supplied  with  water 
to  flush  it  out  all  round  with  a  large  forcible 
stream,  is  the  best  contrivance  for  the  water- 
closet  of  a  hospital.  The  urinal  should  be  of  a 
shape  to  be  easily  cleaned.  The  6ink  for  slops, 
bed-pans,  expectoration-cups,  &c,  which  should 
have  a  compartment  of  its  own  adjoining  the 
water-closets,  should  be  a  large,  deep,  round, 
pierced  basin  of  earthenware,  with  a  cock  ex- 
tending far  enough  over  the  sink  for  the  stream 
of  water  to  fall  directly  into  the  vessel  to  be 
cleaned,  and  with  an  ample  supply  of  water  in  a 
full  stream ;  this  sink  should  be  so  arranged  as 
to  be  flushed  out  like  a  water-closet  pan,  and  it 
should  be  so  placed  as  to  make  it  unnecessary 
for  male  patients  to  pass  the  nurse  on  their  way 
to  the  w.c.  There  should  be  a  special  receptacle 
near  thesink,  ventilated  to  the  outer  air,  for  keep- 
ing chamber  utensils,  &c,  for  the  examination 
of  the  medical  officer. 

Walls  of  ablution-rooms  and  water-closets 
should  be  covered  with  white  glazed  tile,  slate 
(enamelled  or  plain),  or  Parian  cement ;  plaster 
is  not  a  good  covering  for  them  on  account  of 
their  liability  to  be  splashed,  and  of  the  neces- 
sity for  their  being  frequently  washed  down. 
There  should  be  separate  private  water-closets 
for  the  nurses;  and  also  water-closets  for  the 
patients  when  in  day-rooms  or  recreation- 
grounds.  The  ablution-room  and  water-closets 
should  be  supplied  with  plenty  of  fresh  air, 
warmed  when  necessary,  and  abundance  of 
light,  so  as  to  ensure  there  being  no  dark  cor- 
ners. Three  water-closets  per  ward  will  suffice 
for  a  ward  of  thirty-two  beds,  but  two  at  least 
will  be  required  for  even  a  twelve-bed  ward. 

The  water  supply  should  provide,  in  addition 
to  pure  water  for  goneral  consumption,  a  service 
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of  distilled  water  for  dressings  and  suchlike 
purposes. 

3.  Aggregation  of  Ward-Units  in  the 
Construction  of  a  Hospital. — The  principles 
upon  which  those  units  of  hospital-construction, 
or,  as  they  are  generally  termed,  pavilions, 
when  so  constructed,  should  be  aggregated,  are 
as  follows : — 

(1)  There  should  be  free  circulation  of  air 
between  the  pavilions. 

(2)  The  space  between  them  should  be  ex- 
posed to  sunshine,  and  the  sunshine  should 
fall  on  the  windows,  for  which  purpose  it  is 
desirable  that  the  pavilions  should  be  placed  on 
a  north  and  south  line. 

(3)  The  distance  between  adjacent  pavilions 
should  not  be  less  than  twice  the  height  of  the 
pavilion  reckoned  from  the  floors  of  the  ground- 
floor  ward.  This  is  the  smallest  width  between 
pavilions  which  will  prevent  the  lower  wards 
from  being  gloomy  in  this  climate ;  where  there 
is  not  a  free  movement  of  air  round  the  build- 
ings, this  distance  should  be  increased. 

(4)  The  arrangement  of  the  pavilions  should 
be  such  as  to  allow  of  convenient  covered  com- 
munication between  the  wards,  without  interfer- 
ing with  the  light  and  ventilation,  and  there- 
fore the  top  of  the  covered  corridor  uniting  the 
ends  of  pavilions  should  not  be  carried  above 
the  ceiling  of  the  ground-floor  wards.  Each 
block  of  wards,  that  is,  each  pavilion,  should 
have  its  own  staircase. 

(5)  No  ward  should  be  so  placed  as  to  form 
a  passage-room  to  other  wards. 

(6)  As  a  general  rule,  there  should  not  be 
more  than  two  floors  of  wards  in  a  pav\lion.  If 
there  are  three  floors  or  more,  the  distances 
between  the  pavilions  become  very  considerable 
because  of  the  rule  already  mentioned,  which 
ought  to  be  absolutely  observed,  which  regu- 
lates the  distance  at  which  the  pavilions  must 
be  kept  apart.  Besides,  when  two  wards  open 
into  a  common  staircase,  there  is,  with  every 
care,  to  some  extent  a  community  of  venti- 
lation :  this  will  prevail  even  if  the  staircase  be 
furnished  with  permanent  openings  to  the  outer 
air.  When  there  are  as  many  as  four  wards 
one  over  the  other,  the  staircase  becomes  a 
powerful  shaft  for  drawing  up  to  its  upper  part, 
and  thence  into  the  ward,  the  impure  air  of  the 
lower  wards.  Similarly,  heated  impure  air  from 
the  windows  of  the  lower  wards  has  occasion- 
ally a  tendency  to  pass  into  the  windows  of  the 
wards  above.  For  the  same  reason  the  upper 
floor  over  the  wards  should  not  be  used  as  a 
dormitory  for  nurses.  Similarly  if  there  is  a 
basement  under  sick  wards,  it  should  not  be 
used  for  any  purpose,  such  as  cooking,  or  for  the 
reception  of  perishable  stores,  from  which  smells 
could  penetrate  into  the  wards ;  and  it  is  best 
not  to  continue  the  staircase  into  the  basement, 
for  with  every  care  the  basement  will  always 
form  a  receptacle  for  ground  air,  which  should 
be  kept  out  of  the  hospital  if  possible. 

There  is  a  limit  to  the  numbers  which  should 
be  congregated  under  one  roof.  This  limit  will 
depend  very  much  on  the  nature  of  the  cases. 
In  town  hospitals,  a  double  pavilion  should  not 
contain  above  80  to  100  beds. 

The  size  of  any  given  hospital  ought  not  to  be 
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determined  by  increasing  the  number  of  beds  in 
any  one  building,  but  by  increasing  the  number 
of  units  or  wards.  So  far  as  the  sick  are  con 
cerned,  they  would  be  better  placed  in  single 
detached  wards  ;  or,  for  convenience  of  adminis- 
tration, in  wards  all  on  one  floor — opening  out 
of  a  common  corridor.  But  on  town-sites  the 
cost  of  land  makes  it  absolutely  essential  to 
build  hospitals  as  compactly  as  possible  ;  more- 
over, economy  in  the  current  expenses  will  be 
best  secured  by  a  building  with  wards  on  two  or 
more  floors,  provided  with  lifts  and  other  labour-^ 
saving  appliances, 

In  addition  to  the  larger  wards,  it  is  necessary, 
as  already  stated,  to  have  a  few  wards  of  one  or 
two  beds  each  for  special  cases. 

Corridors  should  connect  the  pavilions  on  the 
level  of  the  lower  floor  of  wards  only.  They 
should  be  kept  as  low  as  possible,  so  as  not  to  im- 
pede the  circulation  of  air  between  the  pavilions ; 
they  should  be  lighted  by  windows  on  both 
sides,  opening  widely,  or  removable  in  warm 
weather ;  and  they  should  be  provided  with  ample 
means  of  ventilation,  and  with  fresh  warmed  air 
in  cold  weather,  so  as  to  prevent  draughts. 

The  staircases  should  be  treated  similarly  as 
to  light  and  ventilation,  and  it  is  desirable  to 
cut  off  the  connecting  corridors  from  adjacent 
staircases  by  swing-doors.  These  arrangements 
prevent  draughts,  and  cause  the  passages  and 
staircases  effectually  to  cut  off  the  ventilation 
of  one  pavilion  from  that  of  another. 

The  staircases  for  patients  should  be  broad 
and  easy ;  the  rise  of  each  step  should  not  ex- 
ceed four  inches  in  height,  and  the  tread  should 
be  at  least  one  foot  in  width ;  there  should  be  a 
handrail  on  each  side,  and  a  landing  after  every 
six  or  eight  steps  provided  with  seats.  The 
patients  in  their  beds  may  be  wheeled  on  to  the 
roof  of  the  corridors  between  the  pavilions,  or 
on  to  a  broad  balcony  outside  the  end  window  of 
the  ward,  in  fine  weather. 

4.  Administrative  Buildings. — The  ne- 
cessary subsidiary  accommodation  may  be  briefly 
described. 

Operating  rooms,  dispensary,  and  school.  — 
These  should  include  examining  room,  surgery, 
drug  store,  and  operating  theatre ;  the  latter 
having  roof-light  from  the  north,  and  being  of 
easy  access  to  the  surgical  wards ;  there  being 
one  theatre  for  male,  and  one  for  female  patients. 
Special  wards  for  such  cases  as  ovariotomy  should 
contain  but  one  bed.  A  dead-house  and  post- 
mortem room,  with  ample  means  of  cleanliness, 
should  be  provided,  quite  outside,  and  detached 
from  the  hospital.  Where  a  school  is  to  be  estab- 
lished, the  necessary  lecture-rooms,  laboratories, 
dissecting-rooms,  &c.  should  be  kept  entirely 
separate  from  the  building  for  the  sick. 

All  rooms  should  be  plain,  and  without  pro- 
jections or  ornaments,  which  form  a  resting- 
place  for  dust. 

Officers'  quarters. — Apartments  for  the  resi- 
dent physician  and  surgeon,  matron,  nurses,  and 
servants  should  not,  if  practicable,  be  placed  un- 
der the  same  roof  with  the  sick.  All  the  rooms 
should  be  light  and  airy.  The  resident  physicians 
and  surgeons  should  have  each  a  bed-room  and 
sitting-room,  with  propor  convenience  adjacent; 
and  a  dining-room  for  joint  use. 
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The  dispenser,  if  resident,  requires  a  bed- 
ooom  and  sitting-room.  An  office  is  required 
for  the  steward  (purveyor  or  financial  officer); 
and  a  room  for  meotings  of  the  governing  body. 
Each  ordinary  nurse  should  have  a  separate 
bed-room;  neither  bare,  tarnished,  nor  dismal ; 
where  she  may  obtain  pure  air  while  she  sleeps — 
tho  night  nurses'  bod-rooms  being  apart,  whore 
they  may  not  bo  disturbed  by  noise.  There 
should  bo  bath  and  closet  accommodation  near; 
but  women  should  each  be  allowed  a  washstand 
and  foot-bath  in  their  own  room.  Tho  head-nurse 
or  'sister'  sloops  in  her  own  room,  overlooking 
her  ward ;  but  if  there  is  no  common-room,  she 
would  have  bettor  health  if  a  small  sitting- 
room,  as  well  as  bed-room,  could  be  given  her  off 
her  ward.  The  head-nurses  or  '  sisters  should 
have  a  dining-room,  and  also  a  comfortable  well- 
furnished  sitting-room.  They  will  work  better 
in  their  wards  if  they  themselves  are  made  com- 
fortable. For  sisters  and  nurses  now-a-days 
are,  or  ought  to  be,  educated  women.  It  is 
most  undesirable  that  they  should  seek  necessary 
amusement  all  out  of  doors.  Nurses  should  dine 
in  the  sisters'  dining-room,  but  at  a  different 
hour ;  and  in  a  large  hospital  there  would  pro- 
bably be  required  an  additional  dining-room  for 
ward-assistants.  In  hospitals  with  an  estab- 
lishment for  training  nurses,  which  every  large 
hospital  ought  to  have,  the  probationers  or 
pupil  nurses  (in  a  proportion  not  exceeding  one 
to  every  ten  or  twelve  patients)  would  live  in  a 
'  home '  under  the  hospital  roof,  and  under  the 
direction  of  the  hospital  matron. 

The  'Home 'should  consist  of: — 1.  Class-room 
and  nurses'  library,  large,  airy,  and  convenient. 
2.  One  or  two  dining-rooms,  in  which  sisters 
and  nurses  might  also  dine,  and  pantry  adjoin- 
ing. 3.  Two  rooms  and  an  office  for  the  '  home 
sister'  (class  mistress).  4.  One  separate  bed-room 
for  each  probationer,  sufficient  to  contain  press, 
table,  chair,  book-shelf,  washstand,  bedstead, 
and  arm-chair. 

Each  floor  should  have  a  bath-room  and  other 
conveniences.  Bed-rooms  for  probationers  on 
night-duty  should  be  cut  off  from  the  noise  of 
the  '  Home.'  There  should  also  be  provided : — 
one  sick  room;  one  visitors'  room;  and  ser- 
vants' offices  and  bed-rooms  for  cook  and  other 
necessary  servants. 

Stores  for  bedding  and  linen,  kitchen  and 
provision  stores. — The  kitchen  and  all  those 
stores  between  which  and  the  wards  there  is  a 
constant  movement,  should  be  as  central  as  pos- 
sible, so  as  to  save  labour ;  but  the  kitchen  should 
be  carefully  cut  off  from  the  corridor  connecting 
the  pavilions.  Attached  to  the  kitchen  should 
be  a  good  scullery,  larder,  and  serving  con- 
veniences. There  should  be  a  large,  well-aired, 
well-lighted,  well-warmed,  well-arranged  linenry 
and  mending  room.  The  hospital  laundry  should 
be  detached  from  the  hospital.  Special  care 
should  be  taken  to  make  the  laundry  buildings 
airy  and  very  light,  with  ample  means  of  venti- 
lation for  removing  the  steam,  which  is  heavily 
charged  with  organic  impurity,  and  with  ample 
space  for  the  washers.  They  should  have  sepa- 
rate drying  and  ironing  rooms. 

Out-patients'  department.—  Those  hospitals 
which  afford  out-door  relief  require  a  dispensary 
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for  out-uoor  sick.  This  should  always  have  au 
entrance  separate  from  the  hospital,  and  should 
never  be  under  or  near  a  ward,  or  in  tho  space 
between  adjacent  wards.  It  is  placed  in  proxi- 
mity to  the  hospital,  for  the  convenience  of  the 
medical  men,  and  medical  school  (if  any),  and  in 
order  to  be  near  the  drug-store  and  apothecary's 
shop;  but  it  should  be  entirely  detached,  with 
a  free  air-space  between,  and  no  direct  commu- 
nication be  possible. 

The  out-patients'  department  requires  a  largo 
airy  waiting-room,  with  separation  of  sexes,  and 
separate  closet  accommodation  for  males  and 
females,  which,  without  great  care,  may  (even 
when  detached)  become  a  nuisance  to  the  sick 
wards ;  a  consulting  room  for  each  of  the  phy- 
sicians and  surgeons;  to  which  should  be  attached 
a  small  lavatory  and  all  necessary  convenience 
for  the  complete  examination  of  patients.  The 
out-patients'  department  of  Children's  Hospitals 
requires  more  care,  and  more  ample  space  in 
waiting-rooms,  because  each  patient  is  brought 
by  its  nurse.  The  entrance  and  exit  should  be 
through  different  doors. 

In  every  large  hospital  should  be  provided  a 
well-ventilated  chapel,  capable  of  being  well 
warmed. 

The  position  and  general  construction  of  'he 
administrative  buildings  should  be  made  quite 
subservient  to  the  accommodation  for  the  sick, 
and  to  the  broad  general  principle  that  these 
buildings  should  not  interfere  with  the  circula- 
tion of  the  air  round,  or  the  light  of,  the  wards. 

Douglas  Galton. 

HUM,  VENOUS. — A  continuous  murmur 
heard  in  the  veins,  generally  observed  in  cases 
of  anaemia.  See  Aitemia  ;  and  Physical  Exami- 
nation. 

HUMID  (humidus,  moist). — Moist — in  con- 
tradistinction to  dry.  Applied  to  r&les  (see 
Physical  Examination)  ;  to  characterise  a  va- 
riety of  asthma  attended  with  expectoration  (set 
Asthma)  ;  and  also  to  particular  climates.  See 
Climate. 

HUMORAL  (humor,  a  humour). — Of  or  re- 
lating to  the  humours.  Chiefly  used  as  a  term 
for  a  pathological  doctrine — the  humoral  patho- 
logy— which  associates  all  diseases  with  morbid 
states  of  the  fluids  of  the  body  (see  Blood- 
disease).  The  word  is  also  sometimes  employed 
as  synonymous  with  humid,  when  applied  to 
asthma. 

HUETYADI  JAJSTOS,  in  Hungary.  Sul- 

phated  waters.    See  Mineral  Waters. 

HYDATIDS  (uSarls,  a  drop  of  water). — 
Synon.  :   Fr.  Hydatide;  Gor.  Blasenwurm. 

General  Remarks. — This  term  is  now  re- 
stricted to  those  bladder-worms  which  are  larval 
forms  of  the  so-called  Tmnia  cchinococcus — a  mi- 
nute tapeworm  residing  in  the  dog  and  wolf. 
Formerly  all  the  bladdor-worms  were  apt  to  be 
spoken  of  as  hydatids,  and  thus  we  had  tho  Hy- 
datis  celluloses,  H.  crratica,  Hydatigcna  granulosa, 
and  so  forth.  They  were  also  frequently  called 
acephalocysts,  and  thus,  following  Lnennec,  we 
had  the  Acephalocystis  granulosa,  A.  exogena  and 
endogena  of  Kuhl  and  John  Hunter,  A.  surculir 


yera,  &c.  Again,  they  were  as  often  charac- 
terised as  various  species  of  Echinococcus,  whence 
we  had  the  Echinococcus  hominis,  E.  veterinorum, 
E.  polymorphus,  E.  granulosus,  and  so  on.  At 
length,  all  these  numerous  forms  of  hydatid 
were  reduced  to  a  very  few  types,  and  now  we 
are  all  agreed  that  there  is  only  one  true  larval 
species,  although  it  is  liable  to  assume  a  practi- 
cally endless  variety  of  shapes. 

That  the  minute  tapeworm  (  Tania  echinococcus) 
is  really  the  sexually  mature  condition  of  the 
ordinary  hydatid,  as  known  to  physicians  and 
surgeons,  was  first  experimentally  proved  by 
Naunyn,  who,  in  1864,  fed  two  dogs  with  liver 
hydatids,  previously  ascertained  to  contain  heads 
(scolices).  The  first  dog,  destroyed  twenty-eight 
days  afterwards,  yielded  a  negative  result ;  but 
the  second  dog,  killed  thirty-five  days  subse- 
quent to  the  feeding,  contained  numerous  exam- 
ples of  Ttenia  echinococcus  in  the  sexually  mature 
condition. 

By  feeding  ,dogs  with  fresh  and  perfectly 
formed  hydatids  we  have  thus  obtained  the  mi- 
nute tapeworm  which  selects  for  its  abode  the 
upper  part  of  the  small  intestine.  Conversely, 
hydatids  may  be  reared  by  feeding  animals  with 
the  eggs  of  the  Ttsnia  echinococcus.  It  appears 
that  the  formation  of  all  true  hydatids,  whether 
developed  in  mankind  or  in  animals,  results  from 
the  ingestion  of  the  tape-worm  eggs.  The  eggs 
may  be  swallowed  either  with  food  or  drink.  In 
this  way,  impure  water  is  doubtless  the  most 
common  source  of  hydatid  disease.  All  open 
waters,  if  dogs  abound  in  the  neighbourhood, 
are  liable  to  be  contaminated  with  the  fatal 
germs.  The  careless  drinking  of  unfiltered  or 
insufficiently  filtered  water  may  lead  to  hydatid 
infection. 

The  formation  of  hydatids,  after  the  eggs  have 
been  swallowed,  is  a  very  slow  process.  What 
we  know  on  this  point  is  principally  due  to  the 
researches  of  Leuckart;  but  our  knowledge  of 
the  intimate  structure  of  the  perfected  organism, 
as  such,  has  been  very  carefully  worked  out  by 
a  number  of  observers,  amongst  whom,  after 
Leuckart,   stand   the   names    of  Easmussen, 
Naunyn,  Heller,  Von  Siebokl,  Eschricht,  Wage- 
ner,  Kuchenmeister,  Erasmus  Wilson,  Busk,  and 
Huxley.    In  this  connection   also,  particular 
mention  must  be  made  of  the  researches  of 
Virchow,  who  was  the  first  to  make  us  acquainted 
with  the  true  nature  of  the  multilocular  form  (Echi- 
nococcus multilocularis)  which  has  alsobeen  inves- 
tigated, amongstothers,  by  Luschka,  Leuckart,  and 
Heller.     In  the  more  purely  pathological  and 
statistical  aspects  of  the  subject,  the  writings  of 
Rokitansky,  Schleisner,  Wunderlich,  De  Haen, 
Krabbe,  Klencke,  Livois,  and  Davaine  hold  a 
conspicuous  place ;  whilst  clinically  we  have 
space  only  to  particularise  the  memoirs  of  Mur- 
chison,  Begbie,  Cleghorn,  MacgiUivray,  Robert- 
son, Dougan  Bird,  and  especially  Hearn  (Kystes 
Hydatiques  du  Poumon;  Paris,  1875).  From  the 
above  statement,  it  will  readily  be  understood 
that  the  literature  of  the  subject  is  of  very  great 
extent;  but  those  who  desire  an  exhaustive 
knowledge  of  the  subject  should  also  consult 
Br.  Albert  Neisser's  admirable  compilation  (Die 
Echinococcenkrankheit :  Berlin,  1877).    In  this 
place  it  is  only  intended  to  offer  a  brief  account 
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of  the  general  structure  of  hydatids,  with  a 
risunie  of  the  facts  of  their  distribution  and 
prevalence  in  particular  countries,  and  their 
occurrence  in  the  organs  of  the  body  selected 
for  residence.  Remarks  on  treatment,  and  on  the 
hygienic  bearings  of  the  subject  will  fitly  close 
the  article. 

Description.  —  Pathologists  recognise  three 
varieties  of  hydatid,  namely,  the  exogenous,  en- 
dogenous, and  multilocular.  The  first  of  these  is 
sparingly  found  in  man,  but  very  common  in  the 
lower  animals.  The  second  is  rare  in  animals,  but 
frequent  in  the  human  subject.  The  third  variety 
is  found  in  man,  very  rarely  ;  Professor  Bollinger 
having  also  found  it  in  the  liver  of  a  calf 
(Deictsch.  Zeitsch.  f.  Thiermed. ;  1876).  The  pre- 
cise mode  of  origination  and  growth  cannot  be 
discussed  here.   Practically,  it  is  of  little  moment 
which  of  the  various  hypotheses  we  accept ; 
nevertheless  the  subject  is  of  the  highest  interest 
when  viewed  from  a  physiological  standpoint. 
Whilst  there  is  rarely  any  difficulty  in  determin- 
ing the  character  of  ordinary  hydatids,  whether 
of  the  exogenous  or  endogenous  kind,  the  multi- 
locular form  is  very  apt  to  be  overlooked  or  mis- 
interpreted.   It  has  been  mistaken  for  alveolar 
colloid,  with  which  latter  product,  as  remarked 
by  Virchow,  it  has  nothing  whatever  in  com- 
mon.   There  is  reason  to  believe  that  some  of 
the  so-called  examples  of  cirrhosis  of  the  liver 
are  neither  more  nor  less  than  multilocular  hy- 
datid growths.    Professor  Heller,  of  Kiel,  has 
called  our  attention  to  several  preparations  in 
the  London  Museums,  which  he  thinks  may  be 
of  this  order,  but  the  writer  has  not  found  oppor- 
tunity to  examine  them  microscopically.  Con- 
densing Leuckart's  description,  which  we  have 
ourselves  verified  from  the  examination  of  a 
specimen  kindly  supplied  by  Heller,  it  may  be 
said  that  the  essential  characters  of  this  growth 
are  marked  by  a  tough,  well-defined  fibrous 
limiting  capsule,  consisting  of  a  dense  stroma, 
whence  bands  of  connective  tissue  pass  off  in 
every  direction,  penetratingthe  entire  growth,  and 
leaving  small  interstices.    These  interstices  or 
alveoli  are  irregular  in  shape,  lined  with  vesicles 
that  are  filled  with  a  gelatiniform  plasma,  occa- 
sionally containingalsotheso-calledechinococcus- 
heads.    Here  and  there  small  blood-vessels  may 
be  seen,  and  also  collapsed  bile-ducts,  but  no  trace 
of  any  true  glandular  parenchyma  of  the  organ 
affected. 

Ordinary  hydatids,  whilst  presenting  variable 
shapes  according  to  the  nature  of  the  organ 
occupied,  commonly  exhibit  a  thick  investing 
capsule  derived  from  the  tissues  of  the  infested 
part.  Within  this  capsule  or  cyst_  we  first  come 
upon  a  thick,  homogeneous,  laminated,  elastic 
membrane,  which,  if  withdrawn,  displays  a 
peculiar  tremulous  motion,  coiling  upon  itself 
wherever  it  happens  to  be  divided  by  the  scalpel. 
This  is  the  so-called  cuticular,  structureless  layer, 
or  ectocyst  of  Huxley.  Within  this  outer  lnye-, 
,md  closely  applied  to  it,  lies  the  delicate  endocysi 
of  the  same  authority.  This  is  a  thin,  soft, 
comparatively  non-elastic,  granulated  membrane, 
forming  the  essentially  vital  part  of  the  bladder- 
worm.  From  this  inner  membrane  buds  are 
produced,  and  these  gemmte  become  transformed 
into  echinococcus-heads  both  in  a  direct  and 
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indirect  mannor.  Commonly  they  form  broad 
capsules  containing  numerous  heads,  some  of 
which,  by  a  process  of  aversion,  may  be  seen 


Fio.  24.   Hydatid  of  lour  weeks'  growth,  showing  ecto- 
cyst  and  endocyst.    x  60.   After  Leuckart. 

projecting  into  the  general  cavity  of  the  mother- 
hydatid.  At  other  times  by  a  process  of  what 
is  termed  proliferation,  daughter  and  even 
grand-daughter  hydatids  are  formed  within  the 


Pig.  25.    Group  of  Echinococci,  with  their  hook-crowns 
inverted,    x  180  diam.   After  Busk. 

original  maternal  hydatid,  and  these  smaller 
hydatids  (constituting  an  agamogenetic  bladder- 
worm  progeny)  in  their  turn  produce  eehino- 
coccus-heads  within  them.     The  precise  mode 
of  origination  of  these  buds 
is  still  a  subject  of  dispute, 
notwithstanding    the  re- 
markable investigations  of 
Leuckart,    Naunyn,  and 
Easmussen.  Neither  of  the 
two  former  authorities  be- 
lieves that  the  heads  can  be 
formed  in  a  direct  manner 
from  the  endocyst,  as  de- 
scribed and  figured  by  Hux- 
ley. The  question  as  to  the 
existence  of  cilia  on  the  en- 
docysts  and  brood-capsules 
is  also  unsettled.  Cilia  have 
been  noticed  by  Owen,  Le- 
Fio.  26.    The  so-called  hert,  and  Whittell.  These 
Echinococcus Aenrf.show-  various    authorities  aver 
tag    hooks,    suckers,  thatthe y  occur  outside  the 
cilia,  and    corpuscles.  ,,  v ,  .  •  tt 

x  250  diam.  After  so-called  echinococci.  Hux- 
Huxley.  ley  looks  upon  them  as 

having  a  connection  only  with  the  water-vascular 
system,  whilst  Leuckart  entirely  failed  to  detect 
them  anywhere.    We  are  not  here  called  upon  to 


pursue  this  part  of  the  subject  further,  but  may 
remark  in  passing  that  the  little  sacs  now  termed 
brood-capsules  by  Leuckart  and  others  were  well 
known  to  Erasmus  Wilson,  who  figured  them  in 
1 845,  and  also  to  Busk,  who  previously  spoke  of 
them  as  'granulations'  (1844). 

Occukbknck.  —  The  prevalence  of  hydatids 
in  any  country  bears  a  strict  relation  to  the 
degree  of  intimacy  subsisting  between  its  in- 
habitants and  the  dogs  employed  by  them  for 
domestic  purposes.  If  in  this  respect  Iceland 
holds  pre-eminence  ;  the  explanation  is  not  far  to 
seek.  As  remarked  by  Krabbe,  it  is  not  neces- 
sary to  suppose  that  the  Icelanders  actually 
devour  the  excrement  of  dogs,  although,  to  be 
sure,  canine  faeces,  according  to  Schleisner,  figure 
amongst  the  remedial  agents  employed  by  quacks 
and  empirics.  It  is  sufficient  for  the  purpose 
of  infection  that  the  natives  and  their  dogs  share 
the  same  habitation,  that  the  animals  are  fondly 
caressed,  that  they  feed  off  the  same  plates  (which 
they  are  often  encouraged  to  lick  clean,  in  order 
that  their  masters  may  bo  spared  tiie  trouble  of 
having  them  washed),  and  that  they  sleep  with 
the  peasants  in  the  same  bed.  Thus,  as  Krabbe 
says,  either  through  carelessness,  ignorance,  or  in- 
difference on  the  part  of  the  natives,  the  eggs  of 
the  hydatid-forming  tapeworm  have  abundant  op- 
portunity of  gaining  access  to  the  human  bearer. 
To  a  certain  extent,  as  Krabbe  observes,  this 
close  relationship  and  high  degree  of  infec- 
tion are  forced  upon  the  poor  people  by  the 
rigours  of  the  climate,  and  insufficient  resources 
of  the  country.  Nevertheless,  it  is  clear  that  a 
very  large  amount  of  echinococcus-disease  exists 
in  countries  where  there  is  comparative  freedom 
from  these  disadvantages.  The  circumstance 
that  the  germs  are  far  too  small  to  be  seen  by 
the  naked  eye,  and  that  they  may  be  distributed 
by  various  possible  agencies  (long  after  they 
have  either  been  passed  with  the  faeces,  or  have 
been  dispersed  by  the  semi-independent  and 
sexually  ripe  proglottides),  is  alone  sufficient  to 
ensure  infection,  provided  the  necessary  sanitary 
precautions  are  not  adopted.  Open  natural  waters, 
however  pure  and  sparkling  they  may  look,  are 
apt  to  contain  hydatid  germs  in  all  countries 
where  dogs  abound.  Thus  it  is  that  cattle  be- 
come infected;  not  alone  indeed  by  drinking 
foul  water,  but  also  by  grazing  in  districts  where  • 
the  eggs  of  the  Ttsnia  echinococcus  are  dispersed 
by  winds,  rain,  and  even  insects  flying  away 
from  the  germ-infected  faecal  matter  on  which 
they  had  previously  settled  for  repast.  Of 
course,  direct  contact  -with  infested  dogs  renders 
infection  almost  a  matter  of  certainty.  Anyone 
who  has  witnessed  the  migration  of  tapeworm 
proglottides  on  the  surface  of  the  bodies  of  cats 
and  dogs,  will  readily  understand  how  it  comes 
to  pass  that  the  mere  act  of  coaxing  a  dog's  back 
is  sufficient  to  convey  numerous  germs  to  the 
hand,  -whence  they  may  be  transferred  to  the  lips 
and  mouth  of  the  human  bearer.  It  is  fortunate, 
indeed,  that  in  European  countries  our  Tcenia 
echinococcus  is  comparatively  rare  in  the  dog. 
But  for  this  circumstance,  hydatids  might  be- 
come almost  as  prevalent  amongst  the  peasantry 
of  our  own  country  as  they  are  known  to  be  in 
Iceland.  Probably  the  next  most  infested  terri- 
tory is  that  of  Victoria  (Australia).     On  this 
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point  the  writer  has  collected  much  convincing 
evidence;  recently  confirmed  by  Dr.  David 
Thomas,  of  Adelaide.  According  to  one  local 
authority,  not  only  has  the  disease  been  more  or 
less  prevalent  in  the  Victoria  colony  for  many 
years  past,  but  it  is  1  greatly  on  the  increase  in 
the  human  subject.'  It  would  be  easy  to  multi- 
ply statements  bearing  out  the  same  truth,  but 
the  subject  is  too  special  for  detailed  treatment, 
and  it  has  been  dealt  with,  at  some  length,  in 
the  writer's  general  treatise  (Parasites ;  London, 
1879).  Those,  also,  who  desire  to  obtain  a  general 
notion  of  the  frequency  of  hydatids  in  England 
would  do  well  to  reflect  upon  the  amount  of 
collateral  evidence  supplied  by  the  numerous 
specimens  preserved  in  the  museums  of  the 
metropolis  and  elsewhere.  In  the  face  of  facts, 
patent  to  all,  it  must  be  obvious  that  the  amount 
of  hydatid  disease  now  existing  everywhere,  is 
susceptible  of  being  greatly  diminished  by  the 
introduction  of  appropriate  sanitary  regulations. 
In  what  these  regulations  consist  may  be  readily 
gathered  from  the  circumstances  connected  with 
infection.  To  some  extent,  Iceland  has  already 
moved  in  the  matter,  following  the  counsel  of 
Dr.  Krabbe. 

Situations. — The  relative  prevalence  of  hyda- 
tids in  particular  organs  of  the  body  is  a  matter 
of  great  concern,  clinically  and  hygienically. 
The  writer  has  been  at  some  pains  to  open  up 
this  subject,  and  from  the  data  collected  inde- 
pendently by  Davaine  and  himself,  the  results 
obtained  may  be  relied  on  as  approximately 
correct.  Reduced  to  the  lowest  number  of  prac- 
tically available  or  useful  terms,  our  statistics 
stand  as  follows  : — 


Organs  affected.  Davaine. 

The  writer. 

Total. 

Liver  .... 

165 

.  161 

.  326 

Abdomen,  pelvic  cavity, 

and  spleen 

26 

45 

71 

Lungs  .... 

40 

22 

.  62 

Kidneys  and  bladder  . 

30 

23 

.  53 

Brain  . 

20 

22 

.  42 

Bones  .       .       .  . 

17 

16 

.  31 

Heart,  and  pulmonary 

vessels 

12 

13 

25 

Miscellaneous 

63 

25 

.  92 

Grand  total  . 

373 

.  327 

700 

Notwithstanding  certain  apparent  differences, 
the  results  separately  obtained  by  Davaine  and  the 
writer  show  a  remarkable  correspondence.  Thus, 
in  the  case  of  those  organs  respecting  which  no 
dispute  could  well  arise  as  to  the  real  seat  of  th6 
disorder,  the  results  are  tolerably  uniform.  This 
is  seen  in  the  case  of  the  liver,  brain,  heart,  and 
bones.  Even  in  those  instances  where  the  re- 
sults do  not  appear  to  correspond,  the  explana- 
tion of  the  discrepancies  is  very  simple.  One 
example  will  suffice  to  illustrate  this  point.  The 
twenty-six  abdominal  cases  credited  to  Davaine's 
record  are  all  placed  by  him  under  the  heading 
of  '  Pelvis,'  whilst  all  those  cases  placed  by  the 
writer  under  the  abdominal  series  not  only  in- 
clude hydatids  of  the  pelvic  cavity,  but  also  two 
from  the  spleen  and  nineteen  from  the  perito- 
neum and  intestines,  besides  others. 

As  the  facts  thus  stand,  it  is  instructive  to 
notice  that  the  liver  cases  comprise  nearly  _46£ 
per  cent.    Comparatively  recent  computations 
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by  Dr.  Albert  Neisser,  based  on  983  cases,  afford 
a  percentage  of  45765  for  liver  cases.  It  is 
especially  worthy  of  remark  also  that  no  in- 
considerable proportion  of  the  bladder-worma 
occupy  organs  of  vital  importance  to  the  host. 
If,  in  reference  to  sanitation,  statisticians  would 
obtain  an  adequate  conception  of  the  cause  of  the 
fatal  power  of  hydatids,  they  should  look  close 
into  this  matter.  Let  them  note  the  fact  that  in 
6  per  cent,  of  all  the  cases  collected  by  Davaine 
and  the  writer  the  entozoon  occupied  the  brain  ; 
in  about  3i  per  cent,  they  took  up  their  resid- 
ence in  the  heart ;  and  probably  in  not  less  than 
15  per  cent,  of  all  the  other  cases  they  operated 
to  bring  about  the  death  of  the  human  bearer. 
The  writer  is  of  opinion  that  (excluding  the  cases 
cured  by  surgical  interference)  the  echinoccocus- 
bladderworm  proves  fatal  to  25  per  cent,  of  all 
the  human  victims  it  attacks.  Animal-bearers, 
on  the  other  hand,  comparatively  rarely  succumb 
to  hydatid  invasion.  (For  further  details  see 
Lancet,  Jan.  19,  1875,  p.  850  ;  British  Medical 
Journal,  1875;  and  the  writer's  treatise  on 
Parasites,  1879,  pp.  121-141.) 

Diaqnosis. — Many  cases  of  hydatids  present 
extreme  difficulty  in  respect  of  diagnosis,  espe- 
cially those  occupying  the  cavity  of  the  chest.  To 
diagnose  hydatids  of  the  brain,  heart,  and  kidneys 
is  rarely  possible,  unless  very  strict  attention 
be  paid  to  the  symptoms,  and  to  the  condi- 
tions under  which  the  patient  has  been  living. 
In  kidney  cases,  the  escape  of  small  vesicles  with 
the  urine,  would,  of  course,  help  to  decide  the 
matter.  In  heart-cases  it  is  rare  that  any  pre- 
monitory symptom  of  the  affection  shows  itself. 
Under  ordinary  circumstances,  where  these  and 
certain  other  organs  are  out  of  the  question,  the 
presence  of  a  fluctuating  tumour,  without  any 
concomitant  inflammatory  symptoms,  especially 
if  it  be  seated  in  the  region  of  the  liver,  would 
to  most  of  us  at  once  suggest  the  likelihood  of 
the  occurrence  of  an  hydatid  growth.  Much  has 
been  said  of  Piorri's  '  hydatid  fremitus,'  which, 
however,  scarcely  differs  from  the  ordinary  im- 
pulse communicated  by  fluid  matter  within  any 
other  kind  of  tumour.  Speaking  generally,  the 
accidental  discharge  of  one  or  more  acephalocysts 
constitutes  the  most  common  and  absolutely  cer- 
tain means  of  diagnosis.  That  these  formations 
are  frequently  discharged  by  the  natural  outlets  of 
the  body  is  well  known  to  every  practitioner ;  and 
not  unfrequently  has  the  scalpel  of  the  surgeon 
evacuated  them,  when  their  presence  was  not  so 
much  as  suspected  by  the  operator.  How  con- 
stantly their  presence  within  the  viscera  is  alto- 
gether overlooked  is  a  matter  well  known  to 
every  pathologist  connected  with  our  large  hos- 
pitals. 

Treatment. — The  treatment  of  hydatid- dis- 
ease may  naturally  be  spoken  of  under  three 
heads,  namely,  surgical,  medical,  and  'prophy- 
lactic or  preventive. 

Surgical.  —  With  the  first  method  we  have 
of  course  little  to  do  here,  but  in  respect  of 
diagnosis  it  is  obvious  that  the  surgeon  must 
often  require  the  assistance  of  the  physician.  In 
the  matter  of  operative  treatment,  the  writer  has 
elsewhere  taken  occasion  to  comment,  incident- 
ally, upon  the  remarkable  amount  of  success 
obtained  by  Dr.  MacGillivray,  at  the  Bendigo 
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Hospital.  (See  his  records  givon  from  time  to 
time  in  the  Australian  Medical  Journal.) 

Medical. — As  regards  the  success  of  medical 
treatment,  the  opinion  long  ago  expressed  in  the 
writers  Introductory  treatise  still  holds  good 
(Entozoa,  1864,  p.  285).  As  then  suited,  'a 
groat  deal  of  nonsense  has  been  written  about 
the  efficacy  of  particular  drugs,'  but,  making 
allowance  for  the  advantages  secured  by  aspira- 
tion and  electrolysis,  we  think  that  the  words 
spoken  by  Dr.  Todd  in  1851,  are  still  very  near 
the  truth  : — '  I  know  of  no  cure  for  hydatids  but 
the  evacuation  of  them.  There  is  a  popular 
notion  that  salt  will  kill  the  hydatid.  Iodide 
of  potassium  has  also  been  frequently  tried, 
but  I  have  never  seen  any  real  benefit  from 
the  use  of  these  romedies.'  Since  Dr.  Todd's 
time,  the  employment  of  several  other  drugs 
has  been  warmly  advocated  by  different  physi- 
cians, amongst  whom  the  names  of  Dr.  Leared, 
Dr.  Hjaltelin,  and  Dr.  Bird  stand  out  most  pro- 
minently. According  to  the  two  first-named 
observers  kamala  has  the  power  of  destroying 
hydatids.  If,  however,  anyone  will  take  the 
trouble  to  peruse  Dr.  MacGillivray's  record  of 
his  efforts  to  obtain  proof  of  the  alleged  cura- 
tive properties  of  kamala.  when  administered 
internally,  they  will  at  once  perceive  that  this 
much  over-praised  drug  has  '  no  influence 
whatever  on  the  disease.'  In  like  manner,  the 
writer  fears  that  the  alleged  virtues  of  tur- 
pentine in  this  respect,  as  advocated  by  Austra- 
lian practitioners,  will  turn  out  to  be  an  entire 
mistake.  It  is  all  very  well  to  speak  of  turpen- 
tine and  certain  other  well-known  anthelmintics 
as  powerful  tasniafuges ;  but  it  is  quite  another 
thing  to  assert  that  these  drugs  can  destroy 
bladder-worms  by  the  ordinary  mode  of  oral  ad- 
ministration. As  stated  in  the  early  part  of  this 
article,  the  essentially  vital  part  of  the  hydatid 
is  the  granular  endocyst,  and  to  reach  this  the 
poison  must  not  only  penetrate  the  more  or  less 
dense  capsule  of  connective  tissue,  but  also  the 
laminated  ectocyst.  IS  the  advocates  of  kamala 
had  reflected  on  the  enormous  quantity  of  the 
drug  necessary  to  produce  any  sensible  effect 
on  the  hydatid,  they  would  probably  not  have 
attempted  its  employment.  In  like  manner,  not- 
withstanding what  has  been  said  of  the  power  of 
turpentine,  in  respect  especially  '  of  its  property 
of  accumulating  in  the  system,'  we  must  express 
ourselves  as  exceedingly  sceptical  as  to  the  likeli- 
hood of  turpentine  being  of  any  more  curative 
value  than  kamala  when  prescribed  internally. 
In  regard  to  the  successful  employment  of  iodine 
and  other  drugs  for  the  purposes  of  injection, 
after  evacuation  of  the  fluid  contents  of  hydatid 
cysts,  there  can  be  no  doubt  as  to  the  good  re- 
sults frequently  obtained ;  nevertheless,  as  M. 
Boinet  and  others  long  ago  pointed  out,  cer- 
tain precautions  are  necessary,  especially  when 
dealing  with  growths  occupying  the  neighbour- 
hood of  serous  cavities.  In  this  connection  Da- 
vaino's  Traite  des  Entozoaircs  should  be  con- 
sulted, and  also  Hearn's  clinical  work,  which,  so 
far  as  hydatids  of  the  thoracic  cavity  are  con- 
cerned, is  thoroughly  exhaustive  and  reliable. 
We  are  entirely  in  accord  with  Hearn,  who 
affords  us  a  true  criterion  of  his  estimate  as  to 
tho  valuo  of  drugs  when  he  incidentally  remarks 


that  the  medical  treatment  of  hydatids  in  no 
way  affects  the  prognosis. 

Prophylactic — The  prophylactic  treatment  ol 
hydatids  deserves  the  most  serious  attention 
of  those  interested  in  the  advance  of  State 
medicine.  As  all  the  circumstances  favour- 
able to  the  production  of  the  echinococens 
disorder  are  now  well  known,  it  clearly  fol- 
lows that  the  malady  falls  within  the  category 
of  those  endemics  which  admit  of  being  either 
largely  checked,  or  altogether  stamped  out. 
There  is  no  need  to  recapitulate  the  aetiology  of 
the  subject  at  any  length,  and  the  writer  can 
only  again  insist  upon  the  adoption  of  those  mea- 
sures which  he  has  sought  to  enforce  for  many 
years  past.  He  has  recommended  that  boiling 
hot  water  should  be  thrown  over  the  feces  of 
dogs,  not  only  in  kennels,  but  in  all  places  where 
the  excreta  are  exposed.  To  attempt  to  collect 
and  burn  tho  faeces  would  be  too  troublesome  a 
process,  and  not  so  effective,  since  a  large  num-  i 
ber  of  the  invisible  eggs  scattered  on  the  ground 
or  flooring  would  inevitably  escape.  In  this 
view,  the  late  Dr.  Leared's  proposal  that  every 
dog  should  be  efficiently  purged  with  an  anthel- 
mintic and  cathartic  at  certain  intervals  is 
worthy  of  attention.  Dr.  Leared  further  advised 
that  the  excreta  should  be  buried;  but  the 
writer's  plan  of  destruction  of  the  germs  by  boil- 
ing water  seems  more  effective  and  more  easy  of 
accomplishment.  Professor  Leuckart,  in  an  ela- 
borate but  popularly  written  article,  embodying  a 
review  of  all  the  more  important  facts  of  helmin- 
thological  study  in  relation  to  the  public  health 
(Unsere  Zeit,  1862,  s.  654),  gives  an  admirable 
summary  of  the  sanitary  bearings  of  the  subject 
in  the  following  terms : — '  In  order  to  escape  the 
dangers  of  infection,  the  dog  must  be  watched, 
not  only  within  the  house,  but  whilst  he  is 
outside.  He  must  not  be  allowed  to  visit 
either  slaughter-houses  or  knackeries,  and  care 
must  oe  taken  that  neither  the  offals  nor  hyda- 
tids found  in  such  places  are  accessible  to  him. 
In  this  matter  the  sanitary  inspector  has  many 
important  duties  to  perform.  The  carelessness 
with  which  these  offals  have  hitherto  been  dis- 
posed of,  or  even  purposely  given  to  the  dog. 
must  no  longer  be  permitted,  if  the  welfare  of 
the  digestive  organs  of  mankind  is  to  be  a<n- 
sidered.  What  good  results  may  follow  from 
the  adoption  of  these  precautions  maybe  readily 
gathered  from  the  consideration  of  the  fact  that, 
at  present,  almost  the  sixth  part  of  all  the  in- 
habitants annually  dying  in  Iceland  fall  victims  . 
to  the  echinococcus  epidemic'  The  Leipzig  hel- 
minthologist  next  dwells  upon  the  conditions 
already  shown  to  be  so  eminently  favourable 
to  the  production  of  the  disorder,  and  concludes 
by  remarking  that  1  cleanliness  is  one  of  the  . 
most  important  preservatives  against  infection.' 
Without  doubt  this  is  so ;  but,  as  a  matter  of 
fact,  no  amount  of  care  in  this  respect  will 
ensure  immunity  from  hydatid  disease.  Occa 
sionally,  though  happily  very  rarely,  the  most 
delicately  nurtured  persons,  who  have  all  their 
lifetime  lived,  as  it  were,  in  the  lap  of  luxury, 
fall  victims  to  the  malady.  One  such  case,  that 
of  a  lady,  was  not  very  long  ago  brought  under 
tho  writer's  notice  by  an  eminent  practitioner, 
who  tapped  the  abdominal  tumour,  at  first  sue- 
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cessfully,  but  on  a  second  occasion  with  a  fatal 
result  to  the  patient.  The  explanation  of  the 
occasional  occurrence  of  hydatids  in  high  life  is 
not  far  to  seek.  The  act  of  drinking  a  glass  of 
water  from  some  doubtfully  good  or  unfiltered 
source,  or,  still  more  probably,  the  partaking  of 
salad  (derived  from  some  market-garden  source, 
and  not  properly  cleansed  before  being  sent  to 
table),  is  quite  sufficient  to  account  for  infection. 
A  single  invisible  germ  or  echinococeus-ovum 
thus  transferred  to  the  stomach  of  the  human 
host,  is  capable,  after  a  lengthened  interval,  say 
of  a  year,  of  presenting  itself  as  an  hepatic  tu- 
mour of  considerable  dimensions.  What  obtains 
thus  infrequently  amongst  well-to-do  persons  in 
life,  must  necessarily  happen  more  commonly  to 
those  whose  occupations  naturally  bring  them 
more  directly  in  contact  with  the  ordinary  sources 
of  infection.  In  a  paper,  '  On  the  comparative 
prevalence  of  different  forms  of  entozoa  infesting 
the  dog' (Linn.  Soc.  Journ.,  1867)  the  writer 
has  called  attention  to  the  desirability  of  insti- 
tuting special  investigations  in  reference  to  the 
frequency  of  the  occurrence  of  the  hydatid  tape- 
worm in  the  dog  in  England.  By  adopting,  both 
at  home  and  in  our  colonies,  the  admirable  mode 
of  procedure  initiated  by  Krabbe  in  Iceland  and 
Denmark,  a  large  amount  of  valuable  informa- 
tion, available  for  sanitary  guidance,  could  not 
fail  to  be  obtained.  Hundreds  of  dogs  are  an- 
nually destroyed  in  this  country,  yet  no  public 
officer,  possessing  a  practical  knowledge  of  the 
subject,  has  ever  examined  their  carcases  with 
the  view  of  ascertaining  the  prevalence  or  other- 
wise of  parasites  within  them.  The  amount  of 
good  which  has  already  been  accomplished  by 
private  efforts  (not  unattended  with  personal 
sacrifices)  in  this  direction  is  by  no  means  incon- 
siderable. These  efforts  have  led  to  the  discovery 
of  the  causes  of  several  destructive  epidemics. 
In  respect  of  the  sexually  mature  echinococcus 
tapeworm,  Dr.  Krabbe  has  shown  that  no  less 
than  28  per  cent,  of  Icelandic  dogs  are  infested. 
His  investigations  have  thus  furnished  us  with 
a  striking  result,  which,  to  the  thoughtful  and 
cultured  sanitarian,  readily  explains  the  extra- 
ordinary prevalence  of  hydatids  in  that  country. 
See  Acephalocysts  ;  Bladder-worms  ;  and 
Echinococcus.  T.  S.  Cobbold. 

HYDATIDS,  UTERINE.    See  Mole. 

HYDREMIA  (SSwp,  water,  and  aT/xa,  the 
blood). — A  watery  condition  of  the  blood.  See 
Anjsmia  ;  and  Blood,  Morbid  Conditions  of. 

HTDEAGOGUES  (u'Swp,  water,  and  hya>, 
I  drive). — Synon.  :  Fr.  Hydragogues  ;  Ger.  Was- 
sertreibende  Mittel. 

Definition. — Purgative  medicines  which  cause 
a  copious  watery  discharge. 

Enumeration. —  Hydragoguo  purgatives  in- 
clude : — Bitartrate  of  Potash,  Buckthorn,  Colchi- 
cum,  Colocynth,  Croton  Oil,  Elaterium,  Gamboge, 
Hellebore,  Jalap,  Podophyllin,  and  Scammony. 

Action. — It  has  been  supposed  by  some 
writers  that  the  action  of  the  drugs  included 
in  the  present  class  is  due  only  to  the  in- 
creased peristaltic  action  which  they  produce. 
This,  however,  is  not  the  case,  as  certainly 
some,  if  not  all,  of  those  just  enumerated,  induce. 
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a  free  secretion  of  fluid  by  the  intestinal  mucous 
membrane,  while  at  the  same  time  they  stimulate 
the  peristaltic  action  of  the  bowel,  and  cause  the 
evacuation  of  this  watery  fluid. 

Uses. — Hydragogues  are  chiefly  employed  for 
the  removal  of  fluid  from  the  body,  in  cases 
either  of  general  anasarca  or  of  dropsical  effu- 
sion in  serous  cavities.  They  may  be  employed 
to  assist  the  action  of  the  kidneys  when  this  is 
insufficient ;  and  it  has  been  observed  not  un- 
frequontly,  when  the  secretion  of  urine  has  pre- 
viously been  deficient,  that  it  becomes  greatly 
increased  after  a  free  discharge  of  fluid  has  taken 
place  from  the  bowels,  in  consequence  of  the 
administration  of  a  hydragogue  cathartic.  See 
Purgatives.  T.  Lauder  Brunton. 

HYDRARGYRIASIS  (hydrargyrum,  mer- 
cury).— The  state  produced  by  the  introduction 
of  mercury  into  the  system.  See  Mercury, 
Poisoning  by. 

HYDRARTHROSIS  (SSwp,  water,  and 
&pBpou,  a  joint). — Effusion  of  a  serous  fluid  into 
a  joint.    See  Joints,  Diseases  of. 

HYDROA  (vSup,  water).— A  term  used  by 
Hippocrates,  and  expressive  of  a  sweat-eruption. 
By  the  Latins  the  condition  was  named  sadamina, 
and  in  modern  times  it  is  called  miliaria.  The 
term  hydroa  has  also,  with  doubtful  propriety, 
been  applied  to  the  larger  vesicle  of  herpes  ;  and 
more  recently  to  herpes,  or  rather,  pemphigus  iris. 

Erasmus  Wilson. 

HYDRO  ADENITIS  (SSwp,  water,  and 
<x8 V,  a  gland). —  Description. — This  affection 
was  first  described  by  Verneuil  and  Bazin  as  a 
minute  phlegmon  of  the  sweat-gland,  resulting 
in  a  flat  pustule,  and  met  with  chiefly  in  those 
situations  where  the  sudatory  glands  are  most 
largely  developed,  for  example,  in  the  axilla,  on 
the  areola  of  the  nipple,  and  at  the  verge  of  the 
anus.  Hydroadenitis  occurs  singly  or  in  crops.  It 
first  becomes  developed  into  a  small  tubercle ; 
and,  when  pus  forms,  it  breaks  upon  the  surface, 
and  the  tubercle  subsides.  The  disease  has  been 
attributed  to  irritation  from  friction,  discharges, 
or  absence  of  cleanliness ;  and  is  said  to  be  fa- 
voured by  an  unhealthy  constitution. 

Treatment. — After  the  more  obvious  indica- 
tions of  improvement  of  the  general  health  and 
removal  of  local  irritants  have  been  attended  to, 
it  has  been  recommended  to  paint  the  affected 
part  with  the  liniment  of  iodine. 

Erasmus  Wilson. 

HYDRO CARDIA  (3dwp,  water,  and  KapS'ta, 
the  heart). — An  effusion  of  serous  fluid  into  the 
pericardial  sac.  See  Pericardium,  Diseases  of. 

HYDROCELE  (SStop,  water,  and  r.-f)\T},  a 
tumour). — Synon.:  Fr.  Hydrocele;  Ger.  Was- 
serbrueh. 

Definition. — A  swelling  produced  by  a  col- 
lection of  fluid  in  connection  with  the  testicle  or 
spermatic  cord. 

Description. — The  principal  forms  of  hydro- 
cele of  the  testicle  are  the  vaginal,  the  congenital, 
and  the  encysted. 

"Vaginal  Hydrocele.— Description. — This  is 
a  chronic  dropsical  effusion  into  the  sac  of  the 
tunica  vaginalis.  The  fluid  is  a  pale-yellowish 
sorum,  which  in  old  cases  is  often  loaded  with  cho- 
1T  U 
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lesterine.  The  quantity  varies,  but  seldom  exceeds 
twonty  ounces.  The  writer  has  removed  as  many 
as  forty-eight  ounces.  The  testicle  is  usually 
situated  at  the  back  part  and  rather  below  the 
centre  of  the  sac  ;  but  its  position  may  be  altered 
by  adhesions;  and,  in  cases  of  congenital  inver- 
sion, the  testicle  is  in  front  of  the  sac.  In  old 
hydroceles  the  sac  is  often  greatly  thickened  by 
deposition  of  lymph  on  the  tunica  vaginalis,  and 
its  conversion  into  fibrous  tissue,  which  is  some- 
times the  seat  of  calcareous  deposits.  It  is  gene- 
rally single,  but  often  occurs  on  both  sides.  Vagi- 
nal hydrocele  forms  an  oval  or  pyriform  swelliug, 
which  fluctuates;  has  a  smooth,  oven  surface;  and 
commences  at  the  lower  part  of  the  scrotum,  very 
gradually  and  without  pain.  When  examined 
by  transmitted  light  it  is  found  to  bo  trans- 
lucent, except  at  the  back  part,  where  the  tes- 
ticle is  situated.  Owing  to  the  tunica  vaginalis 
remaining  unobliterated  for  some  distance  along 
the  cord,  the  swelling  occasionally  assumes  an 
elongated  form,  and  extends  up  towards  the  in- 
guinal canal.  A  hydrocele  sometimes  varies  in 
size,  becoming  larger  and  more  tense  during  the 
day  than  when  the  patient  first  rises  in  the  morning. 

JEtioloqt. — Hydrocele  is  a  common  disease, 
especially  in  warm  climates ;  and  occurs  at  all 
periods  of  life,  but  is  most  common  in  middle  age. 

Diagnosis. —  The  circumstances  —  that  the 
swelling  commences  below;  that  the  spermatic 
cord  can  be  detected  above  the  tumour ;  that 
the  testicle  cannot  be  felt;  and  that  the  tumour 
receives  no  impulse  on  coughing,  and  does  not 
vary  in  size  on  pressure  — are  signs  distinguishing 
a  hydrocele  from  an  inguinal  rupture.  When 
the  sac  is  much  thickened,  so  as  to  obscure  fluc- 
tuation, and  prevent  the  passage  of  rays  of  light, 
the  tumour  may  be  mistaken  for  a  hsematocele, 
or  disease  of  the  testicle,  and  the  diagnosis  is 
difficult. 

Treatment. — In  infants,  vaginal  hydrocele 
usually  disappears  under  the  application  of  weak 
tincture  of  iodine.  Acupuncture,  causing  the  fluid 
to  escape  into  the  areolar  tissue  of  the  scrotum, 
is  the  only  operation  that  is  required. 

In  the  adult  external  remedies  are  of  no  use. 
It  is  usual  to  resort  at  once  to  operative  treat- 
ment, palliative  or  radical.  The  palliative  opera- 
tion consists  in  puncturing  the  tumour  with  a 
trochar,  and  eracuating  the  fluid  accumulated  in 
the  tunica  vaginalis.  The  hydrocele  usually  re- 
turns in  the  course  of  two  or  three  months,  and 
then  the  operation  must  be  repeated,  or  the 
patient  must  undergo  radical  treatment.  This 
may  be  effected  by  incision  or  excision  of  the 
sac  ;  by  the  passage  of  a  seton  ;  or  by  injection 
of  the  sac  with  a  stimulating  fluid.  The  latter 
is  the  plan  commonly  resorted  to  ;  and  the  fluid 
almost  invariably  employed  is  the  tincture  of 
iodine.  The  only  apparatus  required,  in  addition 
to  a  medium-sized  trochar,  is  a  glass  syringe. 
The  writer  generally  injects  about  a  drachm  of 
strong  tincture,  which  he  loaves  in  the  sac.  It 
causes  considerable  pain,  extending  to  the  loins ; 
but  all  suffering  may  be  prevented  by  ether  or 
chloroform  inhalation.  The  iodine  acts  as  a 
stimulant,  stirring  up  mild  inflammation,  and 
causing  a  rapid  return  of  swelling,  which  gradu-f 
ally  subsides  until  the  patient  is  cured.  Com- 
pression with  strapping  helps  the  absorption.  In 


double  hydrocele,  injection  may  be  performed  on 
both  sides  at  the  same  time.  Injection  rarely 
fails  to  cure  the  hydrocele.  If  it  does  not  suc- 
ceed, recourse  can  be  had  to  the  seton  ;  or,  in 
cases  of  thickened  sac,  to  incision  or  excision. 

Congenital  Hydrocele.— In  children,  the 
original  communication  between  the  cavities  of 
the  peritoneum  and  of  the  tunica  vaginalis  some- 
times fails  to  be  obliterated  ;  and  fluid  accumu- 
lated in  the  sac  constitutes  the  variety  termed 
congenital  hydrocele.  The  communication  is 
usually  small  in  size. 

Diagnosis.  —  Congenital  hydrocele  is  easily 
distinguished  from  ordinary  hydrocele  by  the 
absence  of  a  defined  boundary  on  the  upper 
part  of  the  tumour;  by  the  impulse  received  on 
coughing ;  and  by  pressure  causing  the  disappear- 
ance of  the  swelling,  and  rendering  the  testicle 
perceptible.  It  is  distinguished  from  a  reducible 
hernia  by  the  fluctuation  and  transparency  of  the 
swelling ;  by  the  absence  of  gurgling  accompany- 
ing its  disappearance  on  pressure;  and  by  the 
slow  return  of  the  swelling  on  the  patient  assu- 
ming the  erect  posture. 

Treatment. — Congenital  hydrocele  is  readily 
cured  by  the  gentle  pressure  of  a  truss  on  the 
inguinal  canal,  so  as  to  occasion  obliteration  of 
the  neck  of  the  sac,  after  which  the  fluid  usually 
becomes  absorbed. 

Encysted  Hydrocele. — In  this  form  of  hy- 
drocele fluid  is  effused  into  an  adventitious  cyst 
distinct  from  the  vaginal  sac,  developed  in  the 
areolar  tissue  beneath  the  visceral  portion  of  the 
tunica  vaginalis  investing  the  head  of  the  epidi- 
dymis. As  the  cyst  enlarges,  the  epididymis  be- 
comes flattened  and  displaced  to  one  side,  whilst 
the  testicle  is  found  either  in  front  or  at  the 
bottom  of  the  cyst.  The  fluid  contained  in  the 
sac  differs  from  that  of  vaginal  hydrocele  in  being 
less  in  quantity,  perfectly  limpid  and  colourless, 
and  nearly  free  from  albumen.  The  fluid  some- 
times contains  spermatozoa  in  great  abundance, 
rendering  it  opaque  and  milky-looking.  Their 
presence  is  owing  to  the  rupture  of  one  of  the 
tubes  of  the  epididymis,  and  the  escape  of  semen 
into  the  sac  of  the  hydrocele. 

Diagnosis. — An  encysted  hydrocele  is  dis- 
tinguished from  vaginal  hydrocele  by  the  posi- 
tion of  the  testicle  at  the  bottom  of  the  tumour; 
and  generally  by  the  colourless  character  of  the 
fluid  evacuated. 

Treatment. — When  large  in  size,  so  as  to  be 
inconvenient,  encysted  hydrocele  may  be  treated 
in  the  same  way  as  vaginal  hydrocele,  and  in- 
jection is  attended  with  the  same  success. 

Hydrocele  of  the  Cord. — Hydrocele  occurs 
in  the  spermatic  cord  in  two  forms — diffused  and 
encysted. 

The  diffused-,  which  is  very  rare,  is  simply  an 
oedema  of  the  areolar  tissue  of  the  cord. 

Encysted  hydrocele  of  the  cord  arises  from  u 
collection  of  fluid  in  the  unobliterated  funicular 
process  of  peritoneum,  which  is  carried  down  in 
the  natural  transition  of  the  testicle.  It  produces 
a  small  swelling  in  the  cord,  of  an  oval  form, 
above  and  distinct  from  the  testicle,  more  or 
less  transparent,  and  quite  movable.  The  swell- 
ing, when  small,  is  of  no  importance ;  and  it 
seldom  requires  treatment.  Sec  Testes,  Diseases 
of.  T.  B.  Curlino. 
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HTDKOCEPHALOID  DISEASE.— This 
tennis  one  which  has  been  applied  to  a  set  of  symp- 
toms, ill-defined  in  their  modo  of  grouping,  occa- 
sionally met  with  in  delicate  children  soon  after 
they  have  been  weaned.  The  symptoms  may  in 
some  cases  havo  been  due  to  reflex  disturbance 
of  the  nervous  system  induced  by  improper  food; 
ihey  may  appear  as  the  sequence  of  some  exhaust- 
ing disease,  such  as  a  prolonged  diarrhoea ;  or 
they  may  be  concomitants  of  a  pneumonia  in  its 
initial  stages.  In  each  of  these,  as  well  as  in  other 
allied  conditions,  there  may  be  a  febrile  eleva- 
tion of  temperature  ;  combined,  in  the  first  place, 
with  undue  irritability  and  extreme  restlessness, 
whilst  later  on  signs  of  mental  sluggishness 
and  stupor  may  supervene.  Such  symptoms  are 
apt  to  be  met  with  where,  in  addition  to  a  depres- 
sion of  the  vital  powers,  there  is  a  reflex  dis- 
turbance of  brain-functions.  The  condition  was 
specially  described  by  Marshall  Hall,  by  whom 
the  above  name  was  given.  It  may  be  well, 
therefore,  to  quote  from  his  own  description  : — 

'  This  affection  may  be  divided  into  two  stages  : 
the  first  that  of  irritability;  the  second  that  of 
torpor.  In  the  former  there  appears  to  be  a 
feeble  attempt  at  reaction ;  in  the  latter  the 
powers  appear  to  be  more  prostrate.  These  two 
stages  resemble  in  many  of  their  symptoms  the 
first  and  second  stages  of  hydrocephalus  respec- 
tively. 

'  In  the  first  stage  the  infant  becomes  irritable, 
restless,  and  feverish  ;  the  face  flushed,  the  sur- 
face hot,  and  the  pulse  frequent;  there  is  an 
undue  sensitiveness  of  the  nerves  of  feeling,  and 
the  little  patient  starts  on  being  touched  or  on 
■hearing  any  sudden  noise ;  there  are  sighing  and 
moaning  during  sleep,  and  screaming  ;  the  bowels 
■are  flatulent  and  loose,  and  the  evacuations  are 
mucous  and  disordered. 

'  If  through  an  erroneous  notion  as  to  the  nature 
of  this  affection,  nourishment  and  cordials  be  not 
given,  or  if  the  diarrhoea  continue,  either  spon- 
taneously or  from  the  administration  of  medicine, 
the  exhaustion  which  ensues  is  apt  to  lead  to  a 
very  different  train  of  symptoms.  The  countenance 
becomes  pale,  and  the  cheeks  cool  or  cold ;  the 
eyelids  are  half-closed,  the  eyes  are  unfixed  and 
unattracted  by  any  object  placed  before  them, 
the  pupils  unmoved  on  the  approach  of  light ; 
the  breathing,  from  being  quick,  becomes  irregular 
and  effected  by  sighs ;  the  voice  becomes  husky, 
and  there  is  sometimes  a  husky,  teasing  cough  ; 
and  eventually,  if  the  strength  of  the  little 
patient  continue  to  decline,  there  is  a  crepitus  or 
rattling  in  the  breathing.  The  evacuations  are 
usually  green ;  the  feet  are  apt  to  be  cold.' 

But  in  such  groups  of  symptoms  there  is 
nothing  distinctive ;  and  the  term  hydroeephaloid, 
which  is  now  seldom  heard,  might  be  discarded. 
Its  use  can  scarcely  be  justified  merely  on  the 
ground  that  the  symptoms  met  with  under  such 
conditions  are  apt  to  be  occasionally  confounded 
with  those  which  usher  in  the  commencement  of 
acute  hydrocephalus.  We  do  not  diminish  the 
difficulties — already  sufficiently  pronounced — 
besetting  the  early  diagnosis  of  this  latter  affec- 
tion, by  endeavouring  to  group  together  under 
one  name  a  set  of  symptoms  which,  on  different 
occasions,  have  no  other  common  bond  than  that 
thoy  are  apt  to  occur  in  dolicate  children,  the 


HYDROCEPHALUS,  CHRONIC  659 
tone  of  whose  nervous  system  has  been  lowered, 
and  thereby  rendered  more  irritable  than  natural. 
We  should  be  really  better  without  such  a  name, 
especially  now  that  bleeding  and  lowering  treat^ 
ment  are  no  longer  in  vogue  for  the  amelioration 
of  the  grave  organic  affection  with  which  the 
states  in  question  may  occasionally  be  con- 
founded. H.  Charlton  Bastian. 

HYDROCEPHALUS,  Acute  (Sdcop,  water, 
and  K6(/)oA.'>(,  the  head). — A  synonym  for  Tuber- 
cular Meningitis.  Tuberculosis  plus  a  meningeal 
inflammation  is  the  generating  condition ;  and 
acute  hydrocephalus  is  only  the  occasional,  though 
very  frequent,  concomitant.  See  Meningitis, 
Tubercular. 

HYDROCEPHALUS,  Chronic— Synon.  : 
Water  on  the  Brain ;  Hydrops  Capitis ;  Fr.  Hy- 
droc&phale ;  Hydropisie  du  Cerveau ;  Grer.  Der 
Wasserkopf ;  Himwassersucht. 

Definition. — A  gradual  accumulation  of  serous 
fluid  within  the  lateral  and  third  ventricles  of  the 
brain  ;  causing  them  to  become  more  or  less  dis- 
tended, and  the  head  enlarged  ;  occurring  prin- 
cipally in  infants  or  very  young  children  ;  and 
leading  to  restlessness,  irritability,  or  convulsions, 
followed  by  dulness,  drowsiness,  motor  weakness 
or  actual  paralysis,  together  with  failure  of  mind 
and  of  the  special  senses. 

The  essential  condition  in  this  malady  is  the 
intra-ventricular  effusion.  The  cnses  in  which 
the  fluid  has  been  found  outside  the  brain  nnd 
within  the  arachnoid  sac  are,  in  all  probability; 
merely  examples  of  the  disease  in  which  intra- 
ventricular effusion  having  previously  been  well- 
marked,  the  distended  corpus  callosum,  or,  it 
may  be,  the  floor  of  the  third  ventricle  has  given 
way,  and  allowed  the  fluid  to  pass  beneath  the 
arachnoid.  The  so-called  extra-ventricular  form 
of  the  disease  is,  therefore,  in  the  majority  of 
cases,  merely  a  secondary  and  altogether  acci- 
dental condition. 

As  a  sequence  of  a  large  arachnoid  haemor- 
rhage, serous  fluid  may  also  be  found  within  the 
arachnoid  cavity  ;  this,  however,  is  a  condition 
which  has  no  real  title  to  be  mentioned  under 
the  head  of  chronic  hydrocephalus,  as  some 
writers  have  done.  And  the  same  remark 
applies  to  those  accumulations  of  serous  fluid 
which  take  place  beneath  the  arachnoid,  as  a 
sequence  of  wasting  or  atrophy  of  the  cerebral 
hemispheres,  one  or  both.  The  collection  of  fluid 
in  such  cases  is  to  be  regarded  as  a  simple  se- 
quence of  the  atrophy,  and  is  of  itself  unpro- 
ductive of  morbid  symptoms 

^Etiology. — Two  principal  groups  of  causes 
are  appealed  to  as  productive  of  chronic  hydro- 
cephalus. In  certain  cases  the  affection  is  believed 
to  be  idiopathic,  due  to  an  'essential  dropsy,'  occa- 
sioned by  an  inflammatory  affection  of  the  lining 
membrane  of  the  ventricles.  In  othor  patients, 
however,  this  affection  is  distinctly  secondary  or 
symptomatic,  and  then  may  be  caused  by  one 
or  other  of  two  principal  sets  of  conditions.  Thus 
(1)  it  is  often  occasioned,  as  writers  of  the  last  cen- 
tury pointed  out,  by  the  pressure  of  scrofulous 
or  other  tumours  upon  the  '  straight  sinus,'  pro- 
ducing mechanical  congestion  of  the  great  veins 
of  Galen  as  well  as  of  their  radicles  on  the 
walls  of  the  lateral  ventricles,  and,  as  a  conso- 
n  n  9. 
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quence,  an  increasing  dropsical  condition  of  the 
ventricles  themselves.  (2)  More  rarely  it  seems 
to  be  produced  or  to  remain  as  a  sequence  of 
an  attack  of  acute  hydrocephalus.  This  latter 
mode  of  origin  is  admitted  by  some  authors,  and 
denied  by  others.  It  is  at  least  a  possible  mode 
of  origin,  although  one  which  is  difficult  to  be 
established  with  certainty.  By  far  the  largest 
percentage  of  cases  probably  belong  to  the  first 
set  of  the  '  symptomatic  '  category. 

The  disoaso  is  sometimes  congenital,  and  may 
be  so  far  developed  during  uterine  life  as  to  cause 
great  difficulties  in  parturition— frequently  ne- 
cessitating the  sacrifice  of  the  life  of  the  child. 
At  other  times  the  enlargement  of  the  head 
begins  to  show  itself  soon  after  birth,  or  at  some 
period  before  the  end  of  the  first  or  second  year. 
Or  it  may  reveal  itself  later  still  in  childhood ; 
much  more  rarely  during  adolescence  ;  and  more 
rarely  still  in  adult  life. 

Congenital  '  microcephalism  '  must  not  be  con- 
founded with  hydrocephalus.  It  is  true  that  in 
certain  small-headed  infants,  having  the  cranium 
malformed  and  the  sutures  ossified,  an  excess  of 
fluid  may  be  found  within  the  head  ;  but  then 
the  fluid  in  these  cases  is  situated  outside  the 
atrophied  brain,  and  not  within  the  ventricles. 
The  two  conditions  are,  in  fact,  totally  opposite 
in  nature. 

Anatomical  Characters.  —  Three  different 
states,  in  regard  to  size  of  head,  have  been  de- 
scribed as  existing  in  this  affection  : — (1)  where 
the  head  is  smaller  than  natural ;  (2)  where  the 
head  is  of  natural  size;  and  (3)  where  the  head 
is  more  or  less  considerably  enlarged. 

Those  of  the  first  category  ought  not  to  be 
included  at  all.  They  are  the  cases  of  'mi- 
crocephalism '  above  referred  to.  Those  of  the 
second  category  could  never  be  diagnosed  with 
any  degree  of  positiveness  during  life ;  and  it 
may,  indeed  be  questioned  whether  such  cases 
exist  to  any  large  extent,  except  as  more  or  less 
transitory  stages  of  instances  of  the  disease  per- 
taining to  the  third  of  the  above  categories. 

Of  course,  in  all  the  cases  in  which  the  head 
ultimately  becomes  enlarged  from  the  presence  of 
an  excess  of  fluid  within  the  lateral  and  third 
ventricles,  there  must  have  been  a  stage  during 
which  these  ventricles  were  merely  full  of  fluid, 
and  during  which  pressure-symptoms  were  more 
or  less  marked— even  without  the  existence  of 
actual  enlargement  of  the  head.  Such  symptoms 
alone,  however,  do  not  often  form  a  sufficiently 
precise  combination  to  enable  us  to  do  more  than 
entertain  a  vague  suspicion  that  we  may  have 
to  do  with  a  case  of  chronic  hydrocephalus. 
We  mostly  need  the  objective  sign  of  enlarge- 
ment of  the  head,  to  enable  us  to  arrive  at  a 
positive  diagnosis  of  this  disease ;  but  as  soon 
as  this  sign  declares  itself  to  a  well-marked  ex- 
tent, there  are  few  affections  of  the  brain  which 
can  be  diagnosed  with  more  certainty  than  the 
one  which  we  are  now  considering. 

Even  the  cases  in  which  the  head  is  distinctly 
enlarged  differ  amongst  themselves,  since  in  some 
of  them  (a)  both  sutures  and  fontanellos  are 
widely  open ;  whilst  in  others  (6)  the  sutures, 
and  perhaps  the  fontanelles,  are  completely 
dosed.  It  seems  probable  that  the  latter  may 
represent  conditions  into  which  some  of  the 


former  pass,  when  the  disease  lapses  into  & 

chronic  and  stationary  condition. 

Owing  to  the  separation  of  the  cranial  bones 
in  young  infants,  this  disease,  when  it  occurs  in 
them,  soon  becomes  associated  with  an  actual 
enlargement  of  the  head,  which  increases  rapidly. 
In  consequence  of  the  distending  pressure  from 
within,  caused  by  the  increasing  size  and  fulness 
of  the  ventricles,  the  bones  entering  into  the  for- 
mation of  the  vault  of  the  cranium  become 
separated  from  one  another,  though  the  bones  of 
the  face  remain  unaltered.  The  frontal,  parietal, 
the  superior  part  of  the  occipital,  and  a  small  part 
of  the  squamous  portion  of  the  temporal  bones 
become  expanded  and  thinner  than  natural,  at 
the  same  time  that  they  are  separated  from  one 
another — especially  in  the  regions  of  the  anterior 
and  posteriorfontanelles.and  of  thesagittal  suture. 
In  such  regions,  when  the  enlargement  is  extreme, 
a  sense  of  fluctuation  is  often  recognisable.  The 
forehead  becomes  prominent  and  overhanging, 
whilst  the  eyeballs  are  depressed;  and  as  the  face 
remains  unaltered  or  even  becomes  emaciated,  it 
seems  altogether  unnaturally  small,  and  thus 
contributes  to  produce  a  most  characteristic 
appearance  ('  facies  hydrocephalics '),  which  is 
often  intensified  by  the  old-looking,  and  more  or 
less  blank,  expressionless,  aspect  of  the  face. 

The  cranial  bones  are  often  very  thin,  but 
occasionally  they  may  be  unusually  thick  through- 
out— even  in  young  children. 

The  circumference  of  the  head,  even  of  a 
young  child,  may  in  hydrocephalus  easily  reach 
24  to  30  inches  or  even  more.  Where  the  en- 
largement becomes  extreme,  the  weight  of  the 
head  is  so  great  that  it  cannot  be  maintained  in 
the  upright  position.  It  has  to  be  supported  by 
the  hand  or  some  artificial  support ;  or  else  the 
child  does  not  attempt  to  rise  from  the  recum- 
bent position.  The  size  attained  by  the  head  in 
Certain  cases  has  been  comparatively  enormous  ; 
thus,  in  an  altogether  exceptional  case,  recorded 
by  Cruikshank,  it  is  said  to  have  measured,  in  a 
child  sixteen  months  old,  no  less  than  52  inches 
in  circumference,  and  the  amount  of  fluid  con- 
tained within  the  crauium  was  found  to  weigh  as 
much  as  twenty-seven  pounds. 

The  fluid  is  generally  slightly  albuminous  ; 
possesses  some  saline  constituents ;  and  has  a 
specific  gravity  ranging  from  1,006  to  1,014. 
Its  composition  agrees  pretty  closely  with  that 
of  dropsical  fluids  generally. 

In  the  great  majority  of  cases,  as  already 
stated,  the  fluid  is  contained  within  the  more  or 
less  distended  lateral  and  third  ventricles  of  the 
brain.  The  upper  and  lateral  parts  of  the  cere- 
bral hemispheres,  as  well  as  the  corpus  callosum, 
become  thinned  and  distended,  so  as  to  resemble 
a  mere  bag,  the  walls  of  which  are  represented  ex- 
ternally by  pale  unfolded  and  much  flattened  con- 
ventional matter,  and  internally— next  the  fluid 
itself — by  the  lining  membrane  of  the  ventricles. 
This  latter  has  become  much  thicker  and  tougher 
than  natural  ;  it  mayalso  be  more  or  less  granu- 
lar on  the  surface ;  and  often  shows  an  increased 
number  of  distended  vessels.  These  appearances 
are,  however,  not  to  be  taken  as  an  indication 
of  the  inflammatory  origin  of  the  malady,  as 
some  observers  seem  to  suppose.  They  mny 
be  found,  as  the  writer  has  seen,  well-marked. 
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ill  cases  where  tbe  effusion  and  distension  has 
been  the  result  of  a  mere  mechanical  congestion, 
produced  by  pressure  upon  the  commencement 
of  the  straight  sinus,  owing  to  a  tumour  in  the 
middle  lobe  of  the  cerebellum.  On  the  other 
hand,  some  years  ago  the  'writer  examined  the 
head  of  a  hydrocephalic  child  who  died  in  Univer- 
sity College  Hospital,  in  whom  the  most  careful 
search  revealed  nothing  that  could  have  produced 
mechanical  congestion,  and  in  -which  there  was, 
•moreover,  no  sign  of  anything  like  an  inflam- 
matory condition  of  the  walls  of  the  greatly  dis- 
tended lateral  ventricles.  To  fall  back  upon  the 
hypothesis  of  an  '  essential  dropsy '  was  felt  to  be 
far  from  satisfactory.  Such  a  phrase  cannot  indeed 
be  regarded  as  conveying  any  real  explanation  of 
the  condition  in  question. 

The  shape  of  the  ventricles  and  of  the  com- 
pressed ganglia  about  the  base  are,  of  course, 
greatly  altered.  The  foramen  of  Munro  may 
be  half  an  inch  or  more  in  diameter.  The  optic 
and  olfactory  tracts  and  lobes  are  also  often  much 
altered  by  pressure. 

The  brain-substance  may  be  even  tougher 
than  natural,  because  the  long-continued  mecha- 
nical congestion,  which  exists  in  so  many  cases, 
favours  the  overgrowth  of  the  neuroglia ;  and, 
indeed,  it  would  appear  probable  that  in  some 
instances  the  overgrowth  of  this  mere  connective 
substance  is  well-marked.  For,  notwithstanding 
all  the  pressure  upon  and  distension  of  the  brain- 
substance,  this  rarely  shows  signs  of  atrophy.  It 
is  rather  the  reverse.  The  mere  brain  alone  of  a 
hydrocephalic  child,  after  the  fluid  has  been  eva- 
cuated, commonly  weighs  more  than  the  brain 
of  a  healthy  child  of  the  same  age.  Thus  in  an 
instance  that  came  under  the  writer's  notice, 
the  brain  of  a  child  five  years  of  age  weighed 
rather  more  than  52  oz. 

In  those  cases  in  which  during  life  tbe  fluid  has 
escaped  from  the  ventricles  through  a  rupture  in 
the  corpus  callosum,  the  brain  has  been  found 
more  or  less  flattened  and  collapsed  in  the  lower 
part  of  the  enlarged  cranium,  whilst  the  escaped 
fluid  occupies  the  arachnoid  cavity  above  it. 

Symptoms. — Chronic  hydrocephalus  begins  to 
manifest  itself  in  various  ways,  and  also,  as  above 
stated,  at  various  ages.  The  great  bulk  of  the  cases 
are  either  congenital,  or  commence  before  the  fifth 
month.  But  in  certain  rare  instances,  the  head 
may  begin  to  enlarge  long  after  the  union  of  the 
sutures,  in  early  adult  life,  or  even  beyond  middle 
age. 

As  to  modes  of  commencement,  at  least  four, 
pretty  distinct  from  one  another,  may  be  en- 
countered. (1)  The  disease  maybe  ushered  in 
by  a  period  of  fretfulness  and  irritability,  with 
jr  without  the  occurrence  of  convulsions  and 
strabismus,  before  any  enlargement  of  the 
nead  is  detected.  Or  (2)  slow  enlargement  of 
the  head  may  be  noticed  as  the  first  event.  In 
some  cases,  this  enlargement  not  only  sets  in,  but 
may  continue  for  months,  till  notable  increase 
in  size  has  taken  place,  and  yet  the  child  may 
exhibit  no  morbid  symptom  whatever.  The  wri- 
ter has  seen  a  well-marked  instance  of  this  in  a 
child  whose  head  had  been  enlarging  for  eighteen 
months  (the  process  beginning  when  it  was  a  year 
old),  and  in  whom,  though  the  head  was  twenty- 
four  inches  in  circumference,  no  other  morbid 


signs  or  symptoms  presented  themselves.  (3) 
Chronic  hydrocephalus  may  supervene  in  a  child 
after  a  fall,  through  the  intermediation  of  cere- 
bellar disease.  The  writer  had  under  his  care  a 
little  girl  four  years  old,  who,  after  falling  from 
a  table  and  striking  the  occiput  severely,  suf- 
fered for  from  twelve  to  eighteen  months  from 
symptoms  indicative  of  cerebellar  disease,  after 
which  the  head  began  to  enlarge,  and  hydroce- 
phalus became  the  apparently  dominant  condi- 
tion. Complete  blindness  ensued,  then  convul- 
sions set  in,  and  in  the  midst  of  one  of  these  the 
patient  died.  A  tumour  of  the  middle  lobe  of 
the  cerebellum  was  found,  plus  all  the  signs  of 
a  well-marked  hydrocephalus.  (4)  The  disease 
may  occur  as  a  sequence  of  an  attack  resembling 
acute  hydrocephalus  (tubercular  meningitis) :  that 
is  to  say,  a  child  appears  to  suffer  for  a  time 
from  what  is  regarded  as  tubercular  meningitis  ; 
the  symptoms  then  undergo  some  mitigation  ; 
they  become  more  or  less  chronic ;  and  ulti- 
mately the  head  begins  to  enlarge,  as  it  does  in 
chronic  hydrocephalus.  There  is  some  doubt 
about  the  real  nature  of  the  starting-point  in 
this  mode  of  origin.  The  initial  symptoms  may 
not  in  reality  have  been  those  of  tubercular 
meningitis.  The  chronic  disease  and  its  symp- 
toms may  occasionally  be  initiated  in  an  acute 
manner. 

It  may  be  easily  imagined  that  the  subsequent 
course  of  the  symptoms  in  persons  suffering  from 
chronic  hydrocephalus,  beginning  in  these  various 
ways,  may  also  be  subject  to  great  variations. 

As  the  head  enlarges,  or  as  the  pressure  within 
increases,  sensations  of  weight  or  pain  may  be 
experienced.  The  child  may  show  increased 
fretfulness  and  irritability ;  or  its  manner  may 
become  more  dull  and  heavy  than  natural.  At 
other  times  there  is  no  noticeable  change  in  these 
respects. 

In  the  'symptomatic'  forms  associated  with 
tumours,  there  is  apt  to  be  vomiting  of  a  very 
obstinate  and  paroxysmal  character,  together 
with  continuous  pain,  marked  by  exacerbations. 
Convulsions,  either  unilateral  or  general,  may  also 
occur,  as  well  as  paralysis  of  one  or  other  of  the 
ocular  muscles.  In  such  cases,  too,  in  compara- 
tively early  stages,  ophthalmoscopic  examination 
will  frequently  reveal  optic  neuritis,  which  has 
a  tendency  to  go  on  to  white  atrophy,  with  the 
production  of  more  or  less  complete  blindness. 

In  later  stages  of  the  disease  mental  action 
becomes  increasingly  impaired,  there  is  loss  of 
memory,  dulness,  and  a  great  tendency  to  sleep 
during  the  day.  There  may  be  marked  weak- 
ness or  actual  paralysis  of  limbs.  Children 
affected  to  this  extent  often  keep  to  the  recum- 
bent position,  having  at  last  no  power  of  sitting 
up,  or  even  of  raising  their  head  from  the  pillow. 
The  appetite  sometimes  remains  good;  at  othei 
times  it  becomes  much  impaired,  and  a  gradual 
emaciation  ensues.  Blindness,  more  rarely  deaf- 
ness, loss  of  smell,  and  impairment  of  other  senses 
tend  gradually  to  reveal  themselves  after  a  time. 

Complications. — In  all  cases  where  the  hydro- 
cephalus is  itself  symptomatic  of  some  primary 
intra-cranial  disease,  interfering  with  the  proper 
return  of  blood  from  the  ventricles  and  central 
portions  of  the  brain,  the  symptoms  resulting 
from  this  latter  state  of  things  are  necessarily 
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complicated  with  others  immediately  produced 
by  the  original  morbid  condition.  Hence  the 
very  groat  variations  encountered  in  the  grouping 
of  symptoms  in  different  cases. 

Diagnosis. — Some  romarks  have  already  been 
incidentally  made  upon  this  subject  under  the 
head  of  Anatomical  Characters. 

Where  the  head  becomes  distinctly  enlarged, 
with  widely  separated  sutures  and  open  fonta- 
nelles,  there  can  be  scarcely  any  room  for  doubt 
about  the  diagnosis.  But  bofore  the  head  is 
distinctly  enlarged,  the  diagnosis  of' chronic  hy- 
drocephalus with  any  degree  of  cortainty  is  im- 
possible. In  many  cases  also  where  the  head  is 
only  slightly  enlarged,  and  the  sutures  are  not 
opened,  it  may  be  very  difficult,  for  a  time,  to 
pronounce  an  opinion  as  to  whether  or  not  an 
infant  or  young  child  is  hydrocephalic.  Natural 
variations  in  the  size  of  the  head  are  consider- 
able ;  and  it  may  also  be  enlarged  from  rickets, 
or  from  that  very  rare  condition  known  as  '  hy- 
pertrophy of  the  brain.'  Even  great  thickenings 
of  the  bones  of  the  head  have  occasionally  given 
rise  to  uncertainties  in  regard  to  diagnosis.  But 
in  all  these  cases,  in  order  to  enable  the  prac- 
titioner to  arrive  at  a  trustworthy  opinion,  the 
particular  form  of  the  head  has  to  be  considered, 
together  with  the  sum-total  of  the  various  symp- 
toms which  may  have  preceded  or  accompanied 
its  increase. 

Whether  in  any  particular  case  we  have  to  do 
with  an  instance  of  '  idiopathic  '  or  of  '  sympto- 
matic' hydrocephalus,  often  cannot  be  settled; 
but  in  others  it  can  be  decided  by  reason  of  the  ex- 
istence of  a  set  of  symptoms  distinctly  pointing 
to  the  presence  of  an  intracranial  new  growth. 

Prognosis. — Hydrocephalus  often  proves  fatal 
in  the  course  of  a  few  months  ;  or  it  may  be  less 
rapid,  entailing  death  only  after  a  year  or  two. 
Its  progress  is  variable,  however.  Eemissions 
and  stationary  conditions  are  apt  to  occur, 
chequered  by  periods  in  which  there  are  distinct 
exacerbations  of  all  the  symptoms. 

Occasionally  one  of  these  stationary  condi- 
tions becomes  prolonged,  and  the  individual  may 
live  for  years.  Some  hydrocephalic  subjects 
have  subsequently  lived  on  to  the  age  of  twenty, 
thirty,  or  even  forty  years.  In  a  few  exceptional 
cases  a  cure  seems  to  have  been  effected,  either 
naturally  or  under  the  influence  of  remedial 
agencies. 

Death  may  take  place  in  convulsions;  from 
slow  exhaustion  with  emaciation  ;  or  from  inter- 
current pneumonia  or  some  other  acute  disease. 

Treatment. — Very  little,  unfortunately,  can 
be  done,  in  the  majority  of  cases,  to  produce 
decided  or  lasting  improvement.  This  is  espe- 
cially so  in  those  instances— only  too  numerous 

 in  which  the  hydrocephalus  is  due  to  some 

scrofulous  or  other  tumour  interfering  with  the 
return  of  blood  from  the  ventricles. 

Blistering  of  the  scalp,  with  mercurial  inunc- 
tions, formerly  much  lauded,  may  do  a  great 
deal  more  harm  than  good ;  and  the  same  may 
be  said  in  reference  to  pressure  of  the  enlarged 
head  by  strapping  or  bandages.  This  latter  is 
a  barbarously  coarse  method  of  treatment,  which 
has  happily  fallen  into  disuse.  Blistering  may  do 
ood  in  some  cases,  but  it  should  be  cautiously 
ad  recourse  to. 


HYDRONEPHROSIS. 

The  general  health  of  the  child  must  be  main- 
tained as  much  as  possible,  by  the  aid,  if  neces- 
sary, of  tonics  and  cod-liver  oil.  Purgation  and 
diuretics  may  also  be  had  recourse  to.  Iodide 
of  potassium  may  bo  given  internally  in  gradu- 
ally increasing  doses,  as  even  young  children 
bear  this  remedy  •well.  Bromide  of  potussium 
will  also  help,  perhaps,  to  mitigate  vomiting  and 
convulsions,  when  these  are  urgent  symptoms. 

It  may  be  worth  while  in  suitable  cases  to  try 
the  effect  of  greatly  diminishing  the  amount 
of  fluids  taken,  bo  as  to  reduce  the  fulness 
of  the  vascular  system.  The  writer  has  had 
reason  to  believe  that  this  method  is  well  wor- 
thy of  being  attempted,  where  other  means  have 
failed,  and  where  there  is  any  chance  of  being 
able  to  carry  it  out. 

Puncture  of  the  head  has  been  much  lauded,  and 
practised  by  many,  but  with  an  amount  of  fail- 
ure and  fatality  that  has  caused  the  method 
almost  to  have  fallen  into  disuse.  If  in  any- 
given  case  we  could  be  reasonably  certain  that 
the  hydrocephalus  belonged  to  the  '  idiopathic  ' 
variety  (if  there  really  are  such  cases),  the 
method  might  be  had  recourse  to,  with  much 
more  chance  of  success  than  if  it  were  occa- 
sioned by  some  mechanical  pre66ure,  which 
persists  and  prevents  the  return  of  blood 
from  the  central  parts  of  the  brain.  Puncture 
of  the  head  can  scarcely  be  compared  with 
puncture  of  the  chest,  because  (even  apart  from 
the  greater  risks  attaching  to  the  former  opera- 
tion), a  puncture  of  the  chest  in  a  case  of  pleurisy 
has  a  fair  chance  of  being  actually  curative,  whilst 
puncture  of  the  head  in  hydrocephalus,  in  the  ma- 
jority of  cases  and  for  the  reason  above  indicated, 
could  only  be  palliative.  Still  the  cases  of  this 
disease  are  so  grave  that  where  the  sutures  are 
opened,  where  the  patient's  condition  is  rapidly 
getting  worse,  and  death  seems  otherwise  in- 
evitable, the  question  of  performing  the  opera- 
tion, at  least  once,  ought  to  be  entertained  as  a 
barely  possible  means  of  affording  relief. 

H.  Charlton  Bastian. 

HTDEOMETEA  (SSoip,  water,  and  ^rpa, 
the  womb). — Dropsy  of  the  womb.  See  Womb, 
Diseases  of. 

HYDRONEPHROSIS  (SScop,  water,  and 
veeppbs,  the  kidney).  Synon.  :  Dropsy  of  the  kid- 
ney ;  Pr.  Hydronephrose;  Ger.  Hydroncphrose. 

Definition. — A  chronic  disease  of  the  kidney, 
caused  by  obstruction  of  the  ureter ;  consisting  in 
dilatation  of  the  pelvis,  and  commonly  of  the 
ureter,  with  more  or  less  extensive  atrophy  of 
the  substance  of  the  organ  ;  usually  affecting  one 
kidney,  sometimes  both;  characterized  clinically 
by  the  presence  of  a  soft  fluctuating  tumour  in 
the  renal  region,  but  most  distinctively  by  sudden 
discharge  of  urine  with  collapse  of  the  tumour; 
and  resulting,  if  not  relieved,  in  complete  de- 
struction of  the  kidney. 

./Etiology. — Among  the  most  common  causes 
of  hydronephrosis  are  detraction  of  the  ureter 
at  its  lowest  part,  in  consequence  of  pressure  by 
new  formations,  particularly  carcinoma  of  the 
uterus;  the  impaction  of  calculi  of  various 
kinds  ;  and  tumour  of  the  ovary.  More  rarely 
it  is  induced  by  new  formations  in  the  bladder; 
stricture  of  the  urethra ;  the  pressure  of  the 
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pregnant,  prolapsed,  or  retroflexed  uterus  ;  and 
exceptionally  it  is  met  with  without  apparent 
cause.  In  such  cases  it  is  to  be  referred  to 
some  contraction,  due  to  inflammation  or  other 
cause,  which  has  disappeared.  The  condition 
is  also  sometimes  congenital,  being  due  to 
malformations,  such  as  impermeable  ureter,  or 
valve-like  obstruction  to  the  passage  of  urine 
downwards.  From  whatever  cause  the  obstruc- 
inay  spring,  accumulation  of  urine  takes  place 
behind  it,  leading  to  gradual  distension  of  the 
organ.    See  Ureters,  Diseases  of 

Anatomical  Characters. — In  the  earlier  stage 
of  hydronephrosis  there  is  simple  dilatation  of  the 
pelvis  of  the  kidney.  As  the  disease  advances, 
the  dilatation  increases,  the  organ  becomes  more 
and  more  distended,  and  the  ureter  often  becomes 
so  dilated  or  elongated  as  to  present  the  appear- 
ance of  a  bluish-white  tube,  as  large  as  or  even 
larger  than  the  inferior  vena  cava.  Cofncidently 
with  this  distension  the  substance  of  the  kidney 
atrophies.  At  first  the  apices  of  the  cones 
become  flattened  and  wasted,  but  gradually  the 
renal  substance  becomes  more  involved,  until  at 
length,  in  old-standing  cases,  scarcely  any  trace 
of  it  remains,  and  the  kidney  is  represented  by 
a  large  lobulated  bag,  whose  fibrous  walls  are 
distended  by  clear  fluid.  Commonly  one  kidney 
only  is  affected,  especially  when  extreme  dila- 
tation exists,  but  in  some  instances  both  kidneys 
are  involved.  There  is  a  case  on  record  where 
the  whole  abdominal  cavity  was  occupied  by  an 
enormous  tumour,  containing  sixty  pounds  of 
fluid. 

Symptoms. — In  the  slighter  cases  of  hydrone- 
phrosis there  are  no  symptoms  of  such  a  kind  as  to 
attract  attention.  This  condition  is  often  an  un- 
important complication  of  other  serious  diseases. 
In  the  more  severe  cases  there  are  no  consti- 
tutional symptoms,  but  the  local  changes  are 
well-marked.  There  is  a  tumour  situated  in  the 
lumbar  region,  extending  upwards,  downwards 
into  adjacent  regions,  or  forwards  towards  the 
anterior  abdominal  wall.  The  colon  is  usually 
in  front  of  the  tumour,  and  always  displaced  and 
compressed,  so  that  constipation  frequently  co- 
exists with  hydronephrosis.  The  mass  is  often 
lobulated,  always  undulating  in  character  ;  and 
frequently  fluctuation  may  be  detected.  The  most 
conclusive  evidence  of  the  condition  is  afforded 
by  the  discharge  of  a  large  quantity  of  urine, 
generally  of  low  specific  gravity,  and  often  con- 
taining mucus,  coincidently  with  the  disappear- 
ance or  diminution  of  the  tumour.  It  sometimes 
happens  that  the  obstruction  is  permanently  re- 
moved, and  dilatation  alone  remains  as  evidence 
of  the  old  obstruction.  Hydronephrosis,  when 
double,  sooner  or  later  proves  fatal  by  suppression 
of  urine  or  uraemia.  When  only  existing  on  one 
side,  it  has  proved  fatal  by  pressure  upou  neigh- 
bouring parts ;  by  the  supervention  of  impaction 
of  stone  in  the  kidney  of  the  opposite  side ;  or 
from  other  causes. 

Diagnosis.— Thedistinction  of  hydronephrosis 
from  ascites  may  be  sometimes  difficult  when 
the  disease  affects  both  sides.  The  diagnosis  is 
partly  to  be  made  by  observing  the  effects  of 
change  of  posture,  hydronephrosis  beingmuchless 
influenced  thereby  than  ascites.  The  history  and 
mode  of  origin  of  the  affection  also  afford  indi- 
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cations.  From  hydatids  of  the  kidney  it  is  some- 
times impossible  to  discriminate  hydronephrosis, 
but  the  history  of  the  case  and  the  characters  of 
the  urine  often  afford  a  clue.  If  there  be  tumour 
on  both  sides,  it  is  extremely  unlikely  to  be 
hydatid.  From  ovarian  tumour  the  diagnosis  it 
to  be  made  by  the  history  of  the  case ;  the  position 
of  the  mass;  its  relations  to  the  colon;  and  by 
vaginal  and  rectal  examination.  From  peri- 
nephritic  abscess  hydronephrosis  is  distinguished 
by  its  being  less  hard,  and  by  the  absence  of 
pain  and  fever. 

Prognosis. — The  prognosis  is  always  serious ; 
but  if  one  of  the  kidneys  be  sound  it  becomes 
enlarged,  and  does  double  work,  and  so  long  as 
this  condition  continues,  the  patient  may  suffer 
little  inconvenience. 

Treatment. — Careful  manipulation  of  the  tu- 
mour is  often  useful  in  extreme  conditions  ;  and 
tapping  with  the  aspirator  may  he  employed. 

T.  Grainger  Stewart. 

HYDROPATHY  (£!8o>p,  water,  and  ir&dos,  a 
disease). — A  synonym  for  hydrotherapeutics. 
See  Hydrotherapeutics. 

HYDROPERICARDITJM  (SScop,  water; 
and  pericardium,  the  pericardium). — An  accu- 
mulation of  serum  in  the  pericardium,  either 
dropsical  or  inflammatory.  See  Pericardium, 
Diseases  of. 

HYDROPHOBIA  (BScup,  water,  and  <p6&os, 
fear). — Synon.  :  Rabies;  Dog-madness;  Fr. 
Lyssa  ;  la  Rage ;  Ger.  Hundswuth  ;  Wasserscheu. 

Definition. — An  acute  disease,  produced  by 
the  inoculation  of  a  specific  animal  poison  ;  mani- 
festing itself  by  symptoms  due  to  disturbance  of 
the  central  nervous  system;  and  almost  invariably 
proving  fatal. 

^Etiology. — Never  spontaneous  in  man,  the 
sole  cause  of  hydrophobia  is  inoculation  with 
the  poison  of  a  rabid  animal,  almost  inva- 
riably with  the  saliva,  the  inoculation  being 
commonly  effected  by  a  bite.  In  about  nine- 
tenths  of  the  cases,  the  disease  is  contracted 
from  dogs  ;  in  most  of  the  remainder  from  cats  ; 
in  very  few  cases  from  foxes  or  wolves.  It  has 
been  acquired  from  a  wound  received  during 
the  dissection  of  a  rabid  animal.  It  is  probable, 
although  not  certain,  that  inoculation  with  the 
blood  of  a  rabid  animal  will  produce  the  disease. 
The  poison  is  not  known  to  be  present  in  any 
other  secretion  than  the  saliva.  Commencing 
decomposition  is  said  to  destroy  its  activity,  but 
it  is  probable  that  the  dried  saliva  will  retain  its 
virulence  for  a  considerable  period. 

Inoculation  takes  place  more  certainly  by  a 
bite  on  an  uncovered  part  of  the  body,  as  on  the 
hands  and  face,  than  by  a  bite  inflicted  through 
the  clothes.  It  may  occur  without  a  bite,  as  by  a 
lick  upon  an  abrasion.  It  has  followed  the  scratch 
of  a  cat,  probably  by  the  animal's  saliva  beingthus 
inoculated.  A  healthy  dog  has  communicated  the 
disease  by  a  bite  given  immediately  after  it  had 
been  fighting  with  a  rabid  animal,  the  saliva  of 
which,  no  doubt,  was  hanging  about  its  jaws. 
The  disease  has  resulted  from  the  teeth  being 
used  to  loosen  a  knot  upon  a  rope  with  which  a 
rabid  dog  had  been  tied. 

It  has  been  asserted  that  the  disease  may 
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■irise  from  the  bite  of  a  healthy  dog,  but  this  is 
improbable.  Cases  aro  on  record,  however,  in 
which  the  disease  has  followed  the  bite  of  adog, 
which  did  not  at  the  time,  or  for  several  weeks 
afterwards,  present  the  recognised  symptoms  of 
the  disorder.  Jt  seems  possible  that  in  rare 
cases  rabies  may  affect  a  dog  as  a  mild  and  in- 
significant malady. 

When  no  preventive  measures  are  adopted,  at 
least  half,  perhaps  two-thirds,  of  persons  bitten 
escape.  The  immunity  may  be  duo  partly  to 
the  bites  being  inflicted  through  clothes;  partly 
to  individual  insusceptibility,  which  has  been 
found  to  exist  in  animals  as  well  as  in  man. 
When  preventive  measures  are  adopted  as  soon 
as  possiblo,  the  proportion  of  those  who  escape 
is  much  greater. 

More  males  than  females  suffer,  the  propor- 
tion being  three  to  one.  So,  too,  in  dogs.  The 
largest  number  of  cases  occur  in  the  middle 
period  of  life,  doubtless  from  greater  exposure 
to  the  cause.  Children,  however,  often  suffer, 
being  helpless  and  bitten  about  the  face.  Most 
cases  are  contracted  from  straying  or  pet  dogs. 

The  period  of  incubation  is  longer  than  that  of 
any  other  acute  specific  disease,  and  is  singularly 
variable.  It  is  rarely  less  than  a  month,  the  short- 
est on  record  having  been  about  twelve  days. 
The  average  period  is  six  or  seven  weeks.  In 
about  half  the  cases  it  is  between  one  and  three 
months.  In  some  cases  it  is  longer,  reaching  six, 
nine,  or  twelve  months.  Cases  have  been  recorded 
in  which  two,  three,  five,  and  even  ten  years  in- 
tervened. Most  authorities  believe  that  such 
cases  were  either  not  true  hydrophobia,  or  were 
due  to  a  second  unknown  infection.  If  we  admit, 
however,  as  we  must  do,  that  twelve  or  eighteen 
months  may  elapse,  we  can  scarcely  deny  the 
possibility,  or  even  probability,  of  longer  periods. 
It  is  as  hard  to  explain  an  incubation  period  of 
one  year  as  of  five  years. 

Anatomical  Characters. — General  fluidity  of 
the  blood,  such  as  is  met  with  after  death  from 
acute  septic  diseases  ;  redness  of  the  throat  and 
pharynx,  and  occasionally  of  the  salivary  glands  ; 
together  with,  in  some  cases,  evidence  of  con- 
gestion of  the  brain  and  spinal  cord,  constitute 
the  chief  morbid  appearances  visible  to  the 
naked  eye.  The  microscope  has  shown  that 
there  is  evidence  of  inflammation  (congestion 
and  leucocytal  infiltration)  in  the  salivary  glands 
(Coats) ;  and  that  minute  changes  in  the  nerve- 
centres  are  almost  constantly  to  be  found 
(Clifford  Allbutt,  Hammond,  Benedikt,  Coats, 
and  the  writer).  Of  eight  cases  examined  by 
the  writer,  the  minute  changes  in  seven  were  dis- 
tinct, and  in  character  and  position  so  far 
characteristic  that,  given  the  fact  of  an  acute 
disease,  a  post-mortem  diagnosis  might,  in  the 
vast  majority  of  cases,  be  made  with  certainty 
by  the  microscope.  The  essential  change  con- 
sists in  the  accumulation  of  leucocytes  around  the 
vessels,  and  their  infiltration  into  the  adjacent 
tissue  ;  this  change  having  a  special  distribution, 
being  either  confined  to,  or  most  intense  in,  the 
region  of  the  medulla  which  is  contiguous 
to  the  lower  part  of  the  fourth  ventricle,  that  is, 
the  neighbourhood  of  the  respiratory  centre. 
Here  wo  have  also  the  convulsive  centre,  and  the 
centra  for  deglutition.  The  change  is  most  intense 


in  the  hypoglossal,  glosso-pharyngeal,  and  vagal 
nuclei  and  their  neighbourhood.  There  is  little 
or  no  change  in  the  upper  part  of  the  medulla, 
corpora  quadrigemina,  cerebellum,  or  basal  gan- 
glia. In  the  convolutions  a  similar  but  slighter 
alteration  is  present  in  some  cases.  It  may 
occur  throughout  the  grey  matter  of  the  cord, 
but  is  here  usually  slight,  and  often  absent.  In 
the  most  affected  regions,  traces  of  ante-mortem 
clots  and  even  of  inflammation  of  the  walls  of 
the  minute  vessels  may  be  found  rn  some  cases. 
Perivascular  areas  of  disintegration  are  com- 
mon ;  but  such  frequently  occur  apart  from 
hydrophobia  or  any  other  disease.  Minute 
extravasations  are  common,  partly  mechani- 
cal. The  only  change  in  the  nerve-elements 
themselves  consists  in  a  granular  degeneration 
of  the  ganglion-cells  of  the  regions  chiefly 
diseased.  In  the  dog  the  changes  are  quite 
similar  in  characters  and  distribution. 

Symptoms. — During  the  period  of  incubation  of 
hydrophobia  there  are  commonly  no  symptoms. 
Vesicles  under  the  tongue  were  formerly  descri  bed, 
but  their  occurrence  has  not  been  confirmed. 
Occasionally  pain  and  discomfort  have  been  felt 
in  the  seat  of  the  wound,  explicable,  in  part,  by 
the  attention  directed  to  it.  Mental  depres- 
sion has  been  noted,  also  probably  due  to  anxiety 
regarding  the  possible  consequence  of  the  bite. 

The  onset  of  the  acute  symptoms  is  commonly 
attended  by  no  local  disturbance,  sometimes  by 
pain,  rarely  by  actual  inflammation,  in  the  wound. 
The  first  evidence  of  the  impending  disorder  is 
usually  malaise,  mental  depression,  disturbed 
sleep,  and  some  discomfort  about  the  throat,  with 
a  difficulty  in  swallowing,  especially  liquids. 
The  attempt  occasions  some  spasm  in  the  throat, 
which  soon,  if  not  at  first,  involves  the  muscles 
of  respiration,  causing  a  short,  quick  inspiration, 
a  '  catch  in  the  breath,'  resembling  that  due  to 
an  affusion  of  cold  water.  In  a  few  hours  this 
increases  to  a  strong  inspiratory  effort,  in  which 
the  extraordinary  muscles  of  respiration  take 
more  part  than  the  diaphragm ,  the  shoulders 
are  raised  ;  the  angles  of  the  mouth  are  drawn 
outwards.  The  saliva,  which  is  abundant  and 
viscid,  cannot  be  swallowed.  It  hangs  about 
the  mouth,  and  the  patient  is  annoyed  by  his 
efforts  to  get  rid  of  it.  As  the  intensity  of  the 
spasm  increases,  so  does  the  readiness  with  which 
it  is  excited.  The  mere  contact  of  water  with 
the  lips,  or  cutaneous  impressions,  as  a  draught 
of  air,  will  bring  on  a  paroxysm.  The  distress 
it  occasions  leads  to  a  mental  state  which  in- 
creases the  readiness  with  which  the  spasm  is 
produced.  The  mere  sight  of  water,  or  the 
sound  of  dropping  water,  will  cause  it  (hence  the 
name),  and  even  analogous  visual  impressions, 
as  a  sudden  light  or  the  reflection  from  a  looking- 
glass.  Thus  the  respiratory  spasm  excited  by 
swallowing  liquids,  which  is,  as  it  were,  the 
key-note  of  the  disease,  extends  on  the  one  hand 
to  widely-spread  muscular  spasm,  and  on  the 
other  to  mental  disturbance.  In  each  of  these 
directions  the  symptoms  develop.  The  spasm, 
from  boing  limited  to  tho  muscles  of  respiration, 
may  become  general  and  convulsive  (tetanoid  or 
co-ordinated)  in  character;  still  excited  by  the 
same  causes.  The  mental  distress  passes  into 
disturbance,  in  which  the  balance  of  reason  is 
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lost,  continuously  or  during  the  paroxysms.  In 
the  freuzy,  the  horror  of  the  distress  is  trans- 
ferred to  the  attendants  by  whom  any  discom- 
fort may  have  been  occasioned,  and  during 
the  paroxysms  the  patient  may  attempt  to  bite 
them,  and  even  others.  Consciousness  may  so 
far  remain  that  in  the  intervals  he  may  beg 
those  whom  he  regards  to  keep  away.  The 
saliva  is  ejected  with  force,  and  the  patient 
hawks  it  up  with  a  noise  '  like  a  dog.'  The 
sight  of  a  dog  has  been  known  greatly  to  inten- 
sify the  disturbance  ;  and  this,  strangely  enough, 
in  cases  in  which  the  sufferer  had  no  suspicion 
of  the  nature  of  his  affection.  The  delirium  may, 
in  some  cases,  be  continuous  and  violent.  As 
the  mental  disturbance  increases,  the  respiratory 
spasm  and  convulsion  may  lessen,  or  the  latter 
may  persist  to  the  end. 

Vomiting  is  common,  and  is  often  an  early 
symptom,  a  greenish-brown  liquid  being  ejected. 
Priapism  or  n3"mphomauia  occasionally  occurs. 
The  temperature  is  usually  raised  two  or  three 
degrees.  Albumen  is  often  present  in  the  urine  ; 
and  sometimes  sugar. 

Duration  and  Terminations. — The  duration 
of  hydrophobia  is  usually  from  one  to  four  days ; 
sometimes  it  lasts  six,  eight,  or  ten  days.  In  the 
rare  cases  which  have  recovered,  the  duration 
of  the  acute  affection  has  been  from  four  to  ten 
days,  although  slight  spasmodic  symptoms  have 
lasted  for  a  longer  time,  as  does  the  spasm  of 
whooping  cough. 

The  common  cause  of  death  is  exhaustion 
from  the  attacks  of  fury  and  convulsion,  often 
aided  by  manifest  cardiac  failure,  which  may 
occur  early,  and  be  out  of  proportion  to  the  gene- 
ral asthenia.  Sometimes  the  patient  has  died 
asphyxiated  in  a  paroxysm  of  respiratory  spasm  ; 
partly,  perhaps,  from  spasm  of  the  glottis. 

Varieties. — The  relative  degree  of  the  above- 
described  symptoms  varies  in  different  cases. 
The  mental  disturbance,  or  general  muscular 
spasm,  may,  respectively,  predominate  over  the 
respiratory  throat-spasm,  even  in  the  early  stages, 
and  may  impress  a  special  character  on  the 
attack,  so  that  it  resembles  in  the  one  case  a  pri- 
mary mental  affection,  in  the  other  general  con- 
vulsive affection,  as  tetanus. 

Pathology. — We  know  nothing  of  the  nature 
of  the  poison  of  rabies.  It  has  been  thought 
that  it  is  not  at  once  generalised,  but  develops  in 
the  wound,  and  subsequently  affects  the  system. 
The  symptoms  indicate  a  primary  action  on  the 
nerve-centres,  especially  on  the  respiratory  re- 
gion of  the  medulla,  spreading  more  widely,  in 
its  ultimate  action,  in  the  medulla  and  to  the 
brain  and  cord.  The  vascular  changes,  from 
their  variability  and  occasional  absence,  are 
probably  secondary  effects  of  the  disturbed  action 
of  the  nerve-centre,  produced  by  the  poison  car- 
Tied  by  the  blood. 

The  first  effect  of  the  poison  is  probably  to 
lessen  the  '  resistance '  of  the  medullary  centres. 
Their  action  becomes  spasmodic  ;  is  excited  with 
undue  readiness,  especially  by  reflex  influences; 
and  spreads  too  widely.  The  secondary  vascular 
changes  may  have  their  own  effects.  They  are, 
as  in  other  functional  diseases,  somewhat  random 
in  distribution  within  tho  affected  area.  By  the 
infiltration  of  leucocytes,  the  tissue  may  be  broken 


up,  and  what  are  practically  minute  points  of 
suppuration  may  result.  If  the  part  damaged  is 
important,  grave  consequences  may  ensue.  The 
nucleus  of  the pneumogastric  is  often  so  damaged, 
and  thus  we  can  understand  the  occurrence  of 
cardiac  failure.  The  changes  in  the  convolu- 
tions and  the  spinal  cord  are  probably  propor- 
tioned to  the  mental  or  tetanoid  symptoms  re- 
spectively. The  mental  excitement  no  doubt 
acts  upon  and  increases  the  irritability  of  the 
medulla  (Putnam).  Conversely,  the  disturbance 
of  the  latter  may  help  to  determine  the  direction 
of  the  mental  disturbance  due  to  the  poison. 

Diagnosis. — The  symptom  of  greatest  diagnos- 
tic value  is  the  respiratory  spasm  excited  by 
attempts  to  swallow,  increasing  until  it  re- 
sembles a  convulsive  action,  and  accompanied 
after  a  time  by  mental  disturbance.  In  certain 
diseases  of  the  throat  and  chest,  especially  oeso- 
phagitis and  pericarditis,  a  reflex  throat-spasm 
may  occur,  but  in  such  cases  there  are  commonly 
pain  or  other  obtrusive  signs  of  the  local  affec- 
tion. When  the  mental  disturbance  occurs  early, 
the  affection  may  be  confounded  with  acute 
mania:  the  association  with  slight  respiratory 
spasm  is  still  the  most  important  diagnostic  in- 
dication. In  cases  (if  such  occur)  in  which  this 
symptom  is  absent,  the  diagnosis  is  a  matter  of 
great  difficulty,  and  can  only  be  made  by  the 
history  of  the  antecedent  bite,  the  rapid  course 
of  the  disease,  and  its  association  with  other  con- 
vulsive phenomena  and  with  salivation.  From 
tetanus,  hydrophobia  is  distinguished  by  the  late 
period  after  the  bite  at  which  the  symptoms 
develop  ;  the  absence  of  trismus  and  of  con- 
tinuous spasm  ;  and  the  presence  of  paroxysmal 
respiratory  spasm,  of  aversion  to  liquids,  and 
of  mental  disturbance.  Too  much  weight  must 
not  be  given  to  the  general  character  of  the  con- 
vulsive symptoms,  if  other  signs  of  the  disease 
are  present,  since  there  is  probably  a  tetanoid 
form  of  hydrophobia,  in  which  general  spasms 
occur  early ;  but  they  intermit,  and  are  excited 
by  attempts  at  deglutition,  and  there  is  no 
trismus.  Organic  brain-diseases  accompanied  by 
delirium  and  convulsions,  occurring  after  a  bite, 
have  been  mistaken  for  hydrophobia,  as  in  a  case 
in  which  the  nature  of  the  disease  was  only  dis- 
covered when,  after  exhumation,  meningeal  hae- 
morrhage was  found.  Here  also  the  respiratory 
spasm  is  absent. 

Mere  mental  excitement,  directed  to  the  dis- 
ease, may  determine  symptoms  of  dysphagia 
somewhat  resembling  the  genuine  disease — '  spu- 
rious hydrophobia '  as  it  has  been  termed.  After 
a  period  of  anxiety  regarding  the  consequences 
of  a  bite,  spasm  in  the  throat  is  felt  in  swallow- 
ing. The  patient's  fears  are  intensified,  the 
symptom  increases,  and  even  the  medical  atten- 
dant may  be  deceived.  The  spasm,  however,  is 
uot  of  the  respirator)'  character  of  genuine  hy- 
drophobia. Recovery  commonly  ensues  on  the 
mind  being  tranquillised,  or  by  the  application  of 
some  remedy  in  which  the  patient  has  confidence. 
It  must  be  remembered  that  in  some  cases  of 
genuine  hydrophobia  the  influence  of  the  patient's 
mental  state  has  been  very  clearly  traceable  even 
in  the  early  symptoms. 

The  distinction  of  genuine  from  spurious 
hydrophobia  is  often  rendered  difficult  by  tho 
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fiict  that  the  latter  usually  follows  suspicious 
bites,  and  that  the  former  may  be  distinctly  in- 
tensified by  the  patient's  nervous  fears.  The 
untypical  character  of  the  spasm  in  the  spurious 
disease  (more  dysphagia) ;  the  fact  that  an  effort 
removes  this  difficulty,  and  that  once  overcome 
it  doos  not  return  ;  the  stationary  condition  ;  the 
absence  of  mental  symptoms  beyond  anxiety ;  and 
the  disappearance  of  the  symptoms  when  this  is 
removed,  are  the  important  guides. 

Prognosis. — Hydrophobia  is  practically  fatal, 
but  not  certainly  so;  and  the  patient  personally 
6hould  unquestionably  receive  the  '  benefit  of 
the  doubt.'  Cases  differ  in  the  intensity  and 
rapidity  of  their  course  ;  and  the  less  rapidly  the 
symptoms  are  evolved,  the  greater  is  the  hope, 
slight  though  it  still  is,  that  an  exception  to  the 
common  fatality  may  be  obtained.  The  prog- 
nosis is  better  the  longer  the  spasm  remains 
limited ;  it  is  worse  if  there  are  general  con- 
vulsions, mental  disturbance,  and  signs  of  exhaus- 
tion or  of  disproportionate  heart-failure. 

Treatment. — Adequate  measures  against  the 
spread  of  rabies  would  undoubtedly  lessen,  per- 
haps entirely  prevent,  the  occurrence  of  hydro- 
phobia in  man  ;  but  the  discussion  of  these  is 
beyond  the  scope  of  this  article  (see  Rabies). 
When  a  person  has  been  bitten  by  a  suspicious 
or  doubtful  animal,  the  circulation  in  the  part 
should,  if  possible,  be  at  once  arrested  by-a  tight 
ligature  above  the  place;  the  wound  should  be 
•washed  ;  and  then  it  should  be  allowed  to  bleed 
freely.  It  may  probably  be  sucked  with  im- 
punity if  the  mouth  is  rinsed  with -water,  or  better 
still  with  vinegar  and  water,  after  each  act,  and 
if  there  are  no  abrasions  in  the  mucous  mem- 
brane. The  act  has  been  supposed  to  be  dangerous ; 
but  all  experience  is  opposed  to  this.  Poisons 
have  to  remain  for  some  minutes  in  contact 
with  a  mucous  membrane  before  they  are  ab- 
sorbed, and  during  the  act  of  sucking  there  is  a 
flow  from  the  mucous  membrane  into  the  mouth, 
which  must  be  opposed  to  absorption.  As  soon 
as  possible  the  wound  should  be  cauterised.  Of 
chemical  caustics, nitrate  of  silver,  freely  applied 
at  once,  is  probably  effectual.  If  any  time  have 
elapsed,  nitric  acid  or  liquid  carbolic  acid  is  pre- 
ferable. The  actual  cautery,  applied  deeply  and 
freely,  is  an  efficient  and  ready  means.  If  prac- 
ticable, free  excision  of  the  bite  is  wise  ;  and 
should  not  be  neglected,  even  though  the  cautery 
has  before  been  used,  if  there  is  any  doubt  as  to 
the  thoroughness  of  the  application. 

The  methods  adopted  for  the  treatment  of  the 
developed  disease  have  been  numerous.  All  so- 
called  'specifics'  have  been  proved  to  be  useless. 
An  attempt  has  been  made  to  eliminate  the  poison 
by  administering  large  doses  of  mercury,  and  by 
diaphoresis.  The  two  have  been  combired  in  the 
mercurial  vapour  bath.  Two  or  three  cases  are 
on  record  in  which  this  method  has  been  success- 
ful ;  many  in  which  it  has  been  powerless.  Of 
late  it  has  been  but  little  tried. 

Attention  has  been  lately  directed  to  curara  as 
a  remedy  for  hydrophobia.  First  recommended 
half  a  century  ago  by  an  Englishman  (Sewell),  it 
was  tried  in  small  doses  and  failed.  Niemeyer 
suggested  larger  doses,  and  in  a  case  by  Offon- 
burg  it  was  apparently  successful ;  and  sinco 
then  another  case,  in  America,  has  recovered 


under  its  use.  In  many  cases  it  lias  failed — m 
all  cases  in  this  country  up  to  the  present  time. 
It  is  recommended  that  it  should  be  used  in  in- 
jections of  from  to  1  of  a  grain,  repeated 
every  quarter  or  half  an  hour,  until  the  severity 
of  the  paroxysms  is  lessoned.  This  point  may 
not,  however,  be  reached  until  general  mus- 
cular paralysis  is  imminent  or  produced,  and 
then  artificial  respiration  may  be  necessary  until 
the  effect  has  passed  away.  As  often  as  this  is 
the  case,  and  the  spasms  recur,  another  injection 
must  be  given.  In  hydrophobia  there  is  remark- 
able tolerance  of  the  drug,  poisonous  doses  (one 
grain  repeated)  of  active  curara  having  in  one 
case  been  without  any  effect  (Curtis).  This  is, 
perhaps,  a  hopeful  fact,  as  it  indicates  that  curara 
has  an  action  to  which  the  changes  in  the  central 
nervous  system  are  opposed. 

Sedatives  have  been  the  remedies  commonly 
employed,  and  of  these  the  best  are  chloral  and 
morphia.  One  case  (probably  genuine),  in  which 
morphia  and  calabar  bean  were  used,  recovered 
(Nicholls)  ;  and  one  in  which  chloral  was  em- 
ployed lived  for  ten  days  (Sansom).  The  effect  of 
the  two  on  the  respiratory  centre  in  animals 
suggests  their  joint  use.  The  morphia  should  be 
given  by  hypodermic,  the  chloral  by  rectal  in- 
jection. Chloroform  is  useful  in  moderating  the 
paroxysms,  but  appears  somewhat  inferior  to 
chloral.  Other  sedatives — Indian  hemp,  &c. — 
have  appeared  of  inferior  value. 

Cold  affusions  to  the  cervical  spine  and  head 
were  used  in  India  in  two  cases  which  recovered, 
the  throat  and  spine  being  blistered  with  nitrate 
of  silver,  and  chloroform  administered.  Ice  to 
the  spine  has  been  tried  without  effect.  Tra- 
cheotomy -was  recommended  by  Marshall  Hall  in 
one  case.  Death  from  laryngeal  spasm,  is,  how- 
ever, too  rare  to  justify  the  measure. 

In  all  cases  tranquillity  is  of  the  greatest  impor 
tance.  Every  excitant  of  spasm  should  be  avoided ; 
the  patient  being  kept  in  a  dim  still  room,  and 
friends  as  much  as  possible  excluded.  Next  in  im- 
portance is  nourishment,  which  should  be  given  by 
the  rectum,  if  spasm  is  excited  by  the  attempt  to 
swallow.  Restraint, which  may  be  necessary,  should 
be  as  little  as  possible,  but  it  should  be  effectual. 

The  saliva  of  persons  suffering  from  hydro- 
phobia has  been  proved  to  be  capable  of  com- 
municating the  disease  to  animals.  Hence  the 
attendants  should  be  cautioned  to  have  no  un- 
covered abrasion  on  the  hands,  and  to  wash  from 
the  eyes  or  face  any  saliva  which  may  have  been 
spit  on  them ;  and  if  they  are  bitten  by  the  patient, 
the  wound  should  be  treated  as  if  it  had  been 
inflicted  by  a  rabid  animal.  These  precautions 
remove  all  danger;  and  any  anxiety  the  subjects 
may  feel  may  be  relieved  by  the  assurance,  that 
of  the  thousands  of  persons  who  have  attended 
on  patients  with  hydrophobia,  no  authentic  in- 
stance has  ever  been  recorded  in  which  the  disease 
was  contracted  either  by  attendance  durirc  life, 
or  inspection  after  death.      W.  R.  Gowkiis. 

HYDROPS  (vSwp,  water).— A  synonym  for 
dropsy.    See  Dropsy. 

HYDHOEHACHIS  (S5a>p,  water,  and  jMx<*. 
the  spine). — A  collection  of  fluid  in  the  spinal 
canal.  The  term  is  commonly  used  as  a  synonym 
for  spina  bifida.    See  Spina  bifida. 
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±£Yl>ROTHERA.F.ETJTICS  (SSar,  water, 
and  Btpairevw,  I  treat). — Stno.v.  :  Water-cure  ; 
Hydropathy ;  Fr.  Hydrothirapeidique ;  Ger. 
Watserheilinnde. 

It  would  be  out  of  place  were  we  to  enter  here 
into  a  description  of  the  sources  and  the  composi- 
tion of  the  numerous  varieties  of  water  used  for 
hygienic  and  dietetic  purposes  ;  but  we  may  refer 
to  Dr.  Parkes'  instructive  Manual  of  Practical 
Hygiene.  We  intend  to  divide  this  article  into  (1) 
a  short  sketch  of  the  history  of  the  water-cure  or 
hydrotherapeutics  ;  (2)noteson  the  internal  use  of 
water,  and  on  the  more  common  hydrotherapeutic 
procedures ;  and(3),  a  consideration  of  the  morbid 
conditions  suitable  for  hydrotherapeutic  treatment. 

History  of  the  Water-cure. — Although  the 
old  Greek  and  Roman  physicians  occasionally 
employed  water  internally  and  externally  in  the 
treatment  of  disease,  the  systematic  water-treat- 
ment seems  to  have  gained  ground  for  the  first  time 
in  the  loth  and  in  the  beginning  of  the  16th  cen- 
tury in  Italy  and  France,  and  again  after  a  period 
of  oblivion  in  the  17th  century,  especially  in  Eng- 
land (Floyer,  T.  Smith),  and  in  the  beginning 
of  the  18th  century  in  Germany  (F.  Hoffmann). 
The  next  important  scientific  application  we  owe 
to  J.  G.  and  J.  S.  Hahn,  who,  towards  the  middle 
of  the  18th  century,  treated  febrile  diseases  with 
cold  sponging,  and  were  so  convinced  of  the 
beneficial  result,  that  one  of  them  when  attacked 
with  typhoid  fever  subjected  himself  to  this 
treatment.  It  fell,  however,  again  into  neglect, 
until  towards  the  latter  part  of  the  18th  century, 
when  Wm.  Wright,  James  Currie,  W.  Jackson, 
and  others  resuscitated  the  cold  water  treatment 
in  fevers,  and  strengthened  their  reasoning  by 
thermometric  observations.  In  spite  of  the  results 
obtained,  not  only  in  England  but  also  in  Ger- 
many, amongst  others  by  Reuss,  Frohlich,  Bran- 
dis,  and  Horn,  the  method  was  again  falling  into 
disuse,  when,  soon  after  1820,  a  small  farmer, 
Vincent  Priessnitz,  of  Graefenberg,  in  Silesia, 
began  to  treat  every  kind  of  ailment,  chronic  as 
well  as  acute,  with  various  hydrotherapeutic  pro- 
cedures, and  added  to  the  external  applications 
the  abundant  internal  use  of  water,  combined  with 
active  exercise,  and  a  very  simple  diet ;  prohibit- 
ing at  the  same  time  all  alcoholic  beverages,  and 
also  tea  and  coffee.  Priessnitz  gradually  made 
considerable  changes  in  his  method  of  treatment. 
For  the  original  packing  during  several  hours  in 
dry  woollen  blankets  covered  with  feather-beds, 
and  followed  by  cold  affusions,  he  substituted 
packing  in  wet  linen  sheets  during  several  hours, 
followed  by  a  full  bath  or  a  douche ;  and  at  a 
still  later  period,  he  frequently  employed  cold 
wet  packing  of  only  15  or  20  minutes'  duration, 
repeated  several  times  on  the  same  day  ;  he 
introduced  also  the  method  of  rubbing  the  whole 
body  with  a  cold  wet  or  dripping  sheet  instead 
of  the  full  bath,  and  made  extensive  use  of 
partial  baths,  as  hip  or  sitz  baths,  baths  for  the 
hands,  the  arras,  the  feet,  wet  abdominal  belts, 
and  wet  compresses  over  different  parts  of  the 
body.  Priessnitz  seemed  to  search  for  a  univer- 
sal method  applicable  to  all  cases.  One  of  the 
guiding  ideas  was  that  disease  of  the  most 
different  nature  was  caused  by  an  acrid  humour 
in  the  blood,  and  that  the  skin  was  the  organ 
through  which  this  humour  was  to  bo  removed. 


Though  the  success  of  such  treatment,  com- 
bined with  active  exercise  in  a  healthy  mountain- 
ous country,  and  simple  diet,  was  considerable  in 
many  cases,  the  indiscriminate,  too  energetic, 
and  protracted  use  often  led  to  unfavourable 
results,  and  the  system  was  beginning  to  be 
regarded  as  a  species  of  quackery,  when,  about 
thirty  years  ago,  some  establishments  were 
placed  under  the  superintendence  of  regularly 
educated  physicians,  who  studied  the  physiological 
effects  of  the  different  forms  of  bathing,  and  modi- 
fied them  with  regard  to  duration,  temperature, 
&c.,- according  to  the  requirements  of  individual 
cases,  combining  pharmaceutical  remedies  with 
hydrotherapeuticprocedureswhen  required.  Thus 
a  more  or  less  modified  water-cure  has  at  last 
become  a  branch  of  rational  medicine,  at  least  in 
France  and  Germany  ;  and  a  new  impulse  has 
been  given  to  it  lately,  by  the  employment  of 
various  forms  of  baths  in  the  treatment  of  fevers. 
In  this  country  there  is  as  yet,  very  little  system- 
atised  relation  between  the  special  hydrothera- 
peutic and  the  general  medical  treatment ;  and  the 
experience  gained  at  hydrotherapeutic  establish- 
ments is  not  communicated  and  discussed  in  our 
medical  societies,  and  scarcely  ever  in  the  general 
medical  journals.  This  is  much  to  be  regretted, 
for  there  can  be  no  doubt  that  hydrotherapeutic 
measures  might  be  more  widely  introduced  with 
great  advantage  into  our  hospitals,  as  well  as  into 
our  private  practice  ;  but  this  is  not  likely  to  be 
the  case  so  long  as  the  medical  profession  has  not 
fuller  opportunities  for  studying  the  effects  of 
water  treatment.  The  fault  ma}'  lie  to  some  de- 
gree in  the  nature  of  most  of  the  establishments 
for  the  water-cure ;  but  this  might  be  remedied  if 
more  establishments  were  to  be  erected  under  the 
guidance  of  superior  members  of  tbeprofession — 
establishments  where  the  usual  medical  treat- 
ment would  in  suitable  cases  go  hand  in  hand 
with  hydrotherapeutic  management. 

Internal  Therapeutic  Use  of  Water,  and 
the  more  Common  External  Hydrothera- 
peutic Procedures. — The  dietetic  necessity  of 
water  is  well  known ;  life  cannot  exist  without 
it ;  all  our  tissues  contain  an  indispensable  pro- 
portion of  water;  we  constantly  lose  a  large 
amount  by  respiration,  and  by  all  excretions  ;  all 
the  internal  functions  of  tissue-change  aredepen- 
dent  on  a  certain  quantity  of  water ;  this  want 
is  supplied  by  the  solid  and  fluid  food  which  we 
take,  water  included;  while  temporary  excess  of 
supply  leads  to  increased  discharge  by  the  excre- 
tions, and  temporary  deficiency  to  a  diminution 
of  the  water  of  the  excretions.  An  increased  in- 
gestion of  water  further  leads,  for  a  time  at  least, 
to  an  increased  removal  of  the  products  of  retro- 
gressive tissue-change;  the  tissues  and  the  blood 
itself  are,  so  to  speak,  washed  out  by  it ;  and,  as 
the  consequence  of  the  increased  removal  of  the 
used-up  material,  the  body  is  enabled  to  take  in  a 
larger  amount  of  new  substance,-  and  hence  we 
observe  not  rarely  increase  of  weight  as  the  effect 
of  plentiful  water- drinking,  if  not  carried  to  excess 
as  regards  quantity  and  time  ;  the  secretions  of 
the  urine,  bile,  saliva,  and  pancreatic  juice,  appear 
to  be  increased  by  the  abundant  internal  use  of 
water,  as  well  as  the  perspiration  |  though  the  latter 
to  some  degree  requires  the  concomitant  influence 
of  high  external  temperature  or  bodily  exercise. 
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Wntcr  has  also  an  important  sharo  in  all 
internal  courses  of  mineral  waters.  Used  by 
itself,  it  can  exercise  some  good  influence  in 
cases  of  gout  and  gravel,  in  hiemorrhoidal  com- 
plaints, imperfect  secretion  of  bile,  and  constipa- 
tion from  sluggish  peristaltic  action.  As,  how- 
ever, exeessivo  water-drinking,  according  to 
Priessuitz's  original  plan,  is  apt  to  cause  dys- 
peptic troubles,  water  is  now,  in  general,  used 
internally  only  either  for  dietetic  purposes,  or  to 
assist  in  other  courses  of  treatment. 

The  external  use  of  cold  water  admits  of  a 
very  great  variety  of  applications,  and  a  corre- 
sponding variety  of  effocts  on  the  body.  The  two 
main  effects  of  the  different  forms  of  cold  baths  are 
abstraction  of  heat,  with  its  further  influences  on 
the  functions  of  the  body;  and  stimulation  of  the 
cutaneous  nerves,  and  through  these  of  the  nerve- 
centres.  Both  effects  are  usually  combined,  but 
in  some  forms  of  bath,  the  stimulation  or  the 
exciting  effect  preponderates ;  in  others  the  ab- 
straction of  heat,  with  its  calming  or  depressing 
influence.  Hence  the  different  forms  of  baths, 
or  rather  hydrotherapeutic  procedures,  may  be 
divided  into  stimulating  and  calming,  but  it  is  to 
be  borne  in  mind  that  there  is  no  strict  line  of 
distinction.  With  this  limitation  we  may  regard 
as  stimulating — the  full  cold  bath  of  short 
duration,  the  stimulating  action  of  which  is 
increased  by  motion  of  the  water,  be  it  natural 
or  artificially  imparted;  the  rapid  wash-down, 
either  by  means  of  a  large  sponge,  or  by  means 
of  a  wet  sheet,  with  or  without  friction ;  the 
spouting  of  the  back,  and  the  pail-douche;  the 
needle-bath  or  circular  shower-bath ;  the  different 
forms  of  the  rain-bath,  and  the  usual  shower- 
bath;  the  great  variety  of  other  douches;  and  the 
running  or  flowing  sitz-bath.  The  immediate 
effects  of  these  stimulating  forms,  in  a  constitu- 
tion endowed  with  a  certain  amount  of  reactive 
power,  are  exhilaration,  increased  activity  of  cir- 
culation and  muscular  force,  and  improved  appe- 
tite and  digestive  power.  By  altering  the  dura- 
tion of  the  bath,  and  the  temperature  of  the 
water,  the  effects  may  be  considerably  modifiod, 
and  thus  adapted  to  different  conditions. 

The  more  calming  forms  are — the  wet  sheet- 
envelope,  entire  or  partial;  the  impermeable  wet 
compresses ;  the  full  cold  bath  of  long  duration 
and  without  motion;  the  sitz,  the  shallow,  and 
foot  baths  without  motion ;  and  the  full  bath  of 
higher  temperature.  Depression  through  ab- 
straction of  heat  exceeds  the  stimulation  in  these 
forms :  diminution  of  nervous  irritability,  of  sen- 
sation and  mental  activity,  and  of  the  frequency 
of  the  pulse  and  energy  of  circulation  ;  a  feeling 
of  lassitude;  and  a  tendency  to  sleep,  are  the 
principal  effects.  These  forms  can,  however,  be 
modified,  and  the  effects  vary  in  proportion.  Thus 
the  wet  sheet-envelope  allows  ample  variation  by 
using  warm  or  cold  water,  by  using  the  sheet 
dripping  or  wrung  out,  by  making  the  sheet  fit 
tightly  round  the  neck,  by  moving  the  sheet  to 
and  fro,  by  frequently  changing  the  sheet,  &c. 
The  calming  and  stimulating  form  may  be  further 
combined  by  using,  first,  the  wet  sheet-envelope, 
or  the  woollen  blanket-envelope,  for  a  sufficient 
period  to  produce  perspiration ;  and  then  a  more 
or  less  cold  bath  or  shower-bath  of  short  dura- 
tion. The  physician  has,  indeed,  infinite  varieties 


of  application  at  his  disposal,  tc  be  used  accor- 
ding to  necessity. 

Powerful  and  most  important  hydrotherapeu- 
tic helps  are  the  different  vapour-  and  hot  air- 
baths  (Russian,  Roman,  Turkish  baths),  com- 
bined with  douches  and  baths  of  various  tem- 
peratures. These  kinds  of  baths  are,  however, 
treated  of  in  another  article.    See  Baths. 

A  plain  nourishing  diet,  without  or  with  only 
a  limited  amount  of  stimulants;  outdoor  exercise 
in  proportion  to  the  strength  of  the  individual; 
and  in  some  cases  active  or  passive  gymnastics, 
are  likewise  to  be  regarded  as  valuable  adjuvants 
in  the  hydrotherapeutic  treatment  of  chronic 
diseases  ;  for  muscular  exercise  means  not  only 
increased  action,  oxidation,  excretion,  and  de- 
velopment of  muscle,  but  also  increased  gene- 
ral circulation  and  respiration,  increased  inhala- 
tion of  oxygen,  and  increased  production  of  heat, 
so  necessary  in  the  cold  water-cure.  There  is 
also  no  reason  whatever  why  pharmaceutical 
remedies  should  not  be  combined  with  the  water- 
cure  treatment — a  method  which,  as  already 
mentioned,  is  frequently  adopted  in  the  best  esta- 
blishments. 

Therapeutic  Effects,  and  Morbid  Condi- 
tions Suitable  for  Hydrotherapeutic  Treat- 
ment.— The  principal  results  of  well-adapted 
courses  of  cold  water  treatment  are  : — improved 
nutrition  and  action  of  the  skin ;  increased  tone  of 
the  nerve-centres  ;  regulation  of  the  circulation  ; 
amelioration  of  the  sanguification  and  nutri- 
tion ;  and  acceleration  of  the  retrogressive  tissue- 
changes.  It  is  essential  for  such  successful  results 
that  the  organism  be  able  to  stand  a  certain 
amount  of  abstraction  of  heat ;  that  it  be  capable 
of  more  or  less  energetic  reaction  ;  and  that  the 
digestive  and  assimilative  organs  be  able  to  take 
up  a  fair  amount  of  nourishing  material,  which  is 
required  by  the  increased  demand  on  the  body. 

Acute  febrile  diseases. — Amongst  the  oldest 
therapeutic  uses  of  the  cold  bath,  though  it  has 
only  lately  been  more  extensively  revived,  is  the 
employment  of  different  forms  of  cold  baths  in 
acute  febrile  diseases,  attended  with  a  high  de- 
gree of  pyrexia.  The  moderately  cold  or  the 
cooled-down  bath,  as  proposed  by  Dr.  von  Ziemt 
sen  of  Munich,  is  the  form  principally  employed; 
but  cold  affusions,  the  shower-bath,  the  wet  en- 
velope frequently  changed,  cold  compresses,  the 
application  of  ice  in  substance,  washing  with 
iced  water,  and  iced  enemas  are  likewise  appli- 
cable; and  the  liberal  internal  allowance  of  cold 
water  forms  an  important  part  of  the  dietetic 
management  of  this  class  of  diseases. 

Typhoid  fever. — Typhoid  fever  is  the  disease 
In  which  this  treatment,  with  numerous  modifica- 
tions, has  been  most  generally  adopted.  As  soon 
as  the  temperature  of  the  patient  reaches  102'0° 
to  103°  Fahr.,  he  is  placed  in  a  bath  of  about  90° 
Fahr.,  and  the  temperature  is  gradually  cooled 
down,  by  the  addition  of  cold  water,  to  80°  or  60° 
Fahr.,  according  to  the  patient's  power  of  reaction. 
The  patient  is  kept  in  the  bath  generally  from  10 
to  15  or  20  minutes,  when  slight  shivering  often 
manifests  itself.  The  patient's  temperature,  mea- 
sured in  the  rectum,  is  usually  reduced  by  this 
procedure  about  1  J°  to  5°  Fahr.,  not  immediately, 
but  within  the  first  hour  after  the  bath.  An 
often  as  the  temperature  may  again  reach  102-0° 
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to  103°,  the  patient  is  again  placed  in  the  bath. 
Thus,  during  the  height  of  the  pyrexia  three  to 
five  baths  may  be  required  in  twenty-four  hours, 
•while  later  on  about  two  are  usually  sufficient, 
and  often  only  one.  Instead  of  the  bath  gra- 
dually cooled-down,  a  bath  of  a  temperature 
between  60° and  90°  Fahr.,  may  be  given,  accord- 
ing to  the  condition  of  the  individual  patient. 
The  frequent  and  careful  use  of  the  thermometer 
is  an  essential  element  in  this  method  of  treat- 
ment, which  may  be,  as  it  often  is,  advantageously 
combined  with  the  administration  of  alcohol, 
quinine,  and  other  remedies.  The  earlier  the 
baths  are  commenced,  the  greater  seems  to  be 
their  influence  in  mitigating  the  severity  of  the 
disease  and  its  sequelae,  and  in  shortening  its 
duration.  In  the  numerous  accounts  of  Ger- 
man physicians  (Brand,  Ziemssen,  Zimmermann, 
Jiirgensen,  Liebermeister,  &c.)  it  is  claimed 
that  the  mortality  is  considerably  less  with  this 
than  with  the  expectant  or  any  of  the  other  usual 
modes  of  treatment. 

Hyperpyrexia. — A  still  bolder  use  may  be  made 
of  the  cold-water  treatment,  in  those  rarer  cases 
of  hyperpyrexia  occasionally  occurring  in  the 
course  of  rheumatic  fever,  when  the  temperature 
rises  to  108°  Fahr.  and  more;  and  where  very 
cold  and  prolonged  baths,  the  application  of  ice- 
bags,  &c,  appear  to  be  the  only  means  of  saving 
life.  (See  Dr.  Wilson  Fox,  Treatment  of  Hyper- 
pyrexia ;  the  writer's  case  in  the  Clinical  So- 
ciety's Transactions,  vol.  v.  ;  and  several  other 
papers  in  the  Clinical  Society's  Transactions.) 

Scarlet  Fever. — In  scarlet  fever  we  have  found 
warmer  baths  (80°  to  98°  Fahr.)  more  generally 
applicable  than  quite  cold  or  cooled-down  baths, 
though  in  cases  attended  by  a  high  degree  of 
pyrexia  and  brain-symptoms  these  are  preferable. 

Hectic  fever. — In  hectic  fever,  connected  with 
various  chronic  diseases,  the  effect  of  hydro- 
therapeutic  treatment  is  less  decided,  and  not 
yet  sufficiently  tested. 

Digestive  derangements  of  the  most  different 
kind,  associated  with  sluggish  venous  circulation 
in  the  abdominal  organs— conditions  which  may 
be  grouped  together  under  the  term  abdominal 
venosity,  tendency  to  haemorrhoids,  to  hypochon- 
driasis, &c,  are  often  the  objects  of  the  water 
cure,  which  may  be  useful  by  stimulating  the  phy- 
sical and  psychical  energy  of  the  nervous  system, 
as  well  as  the  nutrition  and  tissue-change,  by  in- 
vigorating the  skin.  Habitual  constipation  from 
this  cause  is  often  relieved  by  the  hydrothera- 
peutic  belt.  In  this  class  of  cases  the  common 
salt  waters,  and  the  alkaline  sulphatic  waters  are 
more  frequently  used,  and  are  often  preferable ; 
they  may,  however,  be  advantageQusly  combined 
with  judicious  hydrotherapeutic  treatment. 

Chronic  metallic  poisoning  may  be  treated  in 
some  cases  with  equal  benefit,  if  there  is' suffi- 
cient reactive  power,  at  cold  water  establishments, 
as  at  the  thermal  sulphur  and  simple  thermal 
spas.  The  external  hydrotherapeutic  procedures 
aiming  at  increased  perspiration  and  tissue- 
change,  are  in  this  class  aided  by  the  abundant 
internal  use  of  water,  in  order  to  wash  out  the 
tissues,  and  especially  the  liver. 

Skin-weakness  or  atony  of  the  skin  is  often  the 
cause  of  frequently  recurring  attacks  of  diarrhoea 
with  neuralgic  pains,  of  tendency  to  catarrh  of 


669 

the  respiratory  mucous  membrane,  and  of  rheu- 
matism. Gently  stimulating  hydrotherapeutic 
appliances,  with  gradually  increasing  energy,  are 
here  mostly  useful,  unless,  as  in  impeded  con- 
valescence, the  reactive  power  is  so  reduced  that 
the  gaseous  thermal  salt  baths  and  mountain-air 
are  preferable,  while  in  others  sea-air  and  sea- 
baths  are  successful  competitors  of  the  water- 
cure. 

Hysteria. — In  hysteria  and  hysterical  affec- 
tions the  water  cure  has  obtained  many  good 
results,  not  by  the  internal  use  of  water,  but  by 
the  milder  forms  of  baths.  Functional  hyper- 
sethesia  and  anaesthesia,  hemicrania,  spinal  irrita- 
tion, intercostal  neuralgia,  and  other  forms  of 
neuralgia  depending  on  imperfect  nutrition  and 
tissue-change,  are  likewise  often  benefited. 

Organic  diseases  of  the  nerve-centres  are  not 
suitable  for  treatment  in  cold  water  establish- 
ments, excepting  occasionally  for  palliative  pur- 
poses. 

Rheumatism  and  gout. — In  muscular  rheuma- 
tism the  original  supporters  of  the  water-cure 
considered  their  plan  as  infallible,  but  this  is 
by  no  means  the  case.  The  diaphoretic  methods, 
namely,  the  woollen  blanket-pack  and  the  wet 
sheet-envelope,  often  prove  useful ;  but  we  know 
also  of  many  failures  in  even  good  establishments. 
The  exposure  to  all  weathers  during  the  cure  ought 
certainly  not  to  be  imitated  by  such  invalids,  and 
the  access  of  cold  air  to  the  wet  body  is  to  be 
more  carefully  avoided  than  it  often  is.  The 
course  must  not  be  prolonged  too  much  at  one 
time,  but  may  be  repeated  after  an  interval  of 
months,  which  may  be  spent  with  advantage  at 
sheltered  seaside  localities,  at  moderate  elevations, 
with  the  help  of  pine-leaf  baths,  or  at  one  of  the 
gaseous  thermal  saline  spas. 

Rheumatic  and  gouty  swellings  of  joints  require 
great  care  in  their  management.  The  enfeebled 
invalid  is  rarely  a  fit  object  for  the  water-cure ; 
but  the  stimulating  local  compress,  more  or  less 
impermeable,  is  a  useful  element  in  the  treatment 
of  such  cases. 

Milder  cases  of  gout  may  expect  benefit  from 
the  usual  hydrotherapeutic  treatment,  in  so  far 
as  it  aims  at  increased  retrogressive  tissue- 
change,  and  invigoration  of  the  nervous  system, 
especially  if  this  treatment  is  associated  with 
great  moderation  in  the  use  of  stimulants,  and 
also  of  food  in  general ;  but  local  packing  not 
rarely  causes  fits  of  gout.  The  more  serious 
forms  of  gout  are  too  much  complicated  with 
various  defects  of  constitution  to  encourage  us 
in  recommending  cold-water  treatment. 

Chronic  affections  of  the  skin. — In  some  dis- 
eases of  this  kind,  such  as  prurigo,  urticaria, 
eczema,  and  local  perspirations,  a  more  or  less 
modified  hydrotherapeutic  treatment  is  an  im- 
portant adjuvant. 

Syphilis. — The  favourable  results  obtained  in 
syphilis,  or  rather  in  the  often  complicated  con- 
ditions of  lues,  have  greatly  contributed  to  the 
reputation  of  the  water-cure ;  but  the  latter  is 
only  an  excellent  adjuvant  to  pharmaceutical 
treatment  in  these  cases,  in  a  similar  way  as  the 
sulphur  waters  are ;  and  many  of  the  cures  of 
so-called  lues  may  be  regarded  as  cures  of  mer- 
curialism. 

Catamenial  irregularities  are  not  rarely  treatod 
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at  hydrotherapeutic  establishments.  Profuse 
menstruation  is  often  checked  by  the  regular  use 
of  the  cold  hip  bath  of  short  duration,  namely, 
three  to  five  minutes  ;  in  insufficient  menses,  on 
the  other  hand,  warm  hip-bathe  of  ten  to  fifteen 
minutes'  duration  are  frequently  useful,  combined 
in  some  cases  with  tho  wet  sheet-envelope ;  and 
dysmonorrhcea  is  likewise  occasionally  treated 
with  advantage  by  tho  partial  wet  sheet- envelope. 

This  list  of  morbid  conditions  which  may  be 
more  or  less  benefited,  might  oasily  be  increased  ; 
and  this  is  not  astonishing  if  it  is  considered  that 
hydrotherapoutic  treatment  can  be  infinitely 
modified  and  adapted  to  the  powers  of  tho  con- 
stitution; and  that  it  may  be  assisted  by  varying 
hygienic,  climatic,  dietetic,  and  pharmaceutical 
influences  ;  for  there  does  not  exist  any  antagon- 
ism between  hydrotherapeutic  and  other  rational 
treatment,  the  former  being,  in  fact,  only  part  of 
the  latter.  Hence,  however,  it  is  also  evident 
that  the  treatment  in  well-arranged  hydrothera- 
peutic establishments  ought,  to  be  under  the 
guidance  of  the  most  intelligent  physicians,  just 
as  is  the  ease  at  all  the  best  spas  ;  indeed  the  phy- 
sician at  such  an  establishment  ought  to  be  of  a 
very  superior  kind,  possessing  in  a  more  than 
usual  degree  the  gift  of  recognising  all  the  in- 
dividual peculiarities  of  the  constitution,  espe- 
cially the  amount  of  reacting  power,  adapting 
the  principal  remedy  to  every  individual  case, 
and  combining  other  elements  of  treatment  with 
hydrotherapeutic  management  wherever  this  is 
necessary.  In  the  same  way  as  we  demand  in 
suitable  cases  the  administration  of  other  re- 
medies together  with  water-treatment  in  hydro- 
therapeutic establishments,  so  we  must  also 
express  a  wish,  that  out  of  such  establishments, 
hydrotherapeutic  elements  should  be  more  gene- 
rally combined  with  the  usual  medical  treatment. 
For  this  purpose  it  is  to  be  desired  that  well- 
conducted  establishments  should  be  in  or  near 
large  towns,  in  order  that  persons  following  their 
usual  occupations  might  undergo  certain  kinds 
of  treatment  at  such  establishments,  or  that  at- 
tendants from  such  establishments  might  be  sent 
to  the  house  of  invalids.     Hermann  Weber. 

HTDEOTHOEAX  (v5a>p,  water,  andflaipaf, 
the  chest). — Dropsy  of  the  pleura.  See  Pleura, 
Diseases  of. 

HTDEUEIA  (K5cop,  water,  and  olpov,  urine). 
A  profuse  flow  of  watery  urine.  See  Ueine, 
Morbid  Conditions  of. 

HYEB.ES,  iu  Var,  France.  Dry,  warm 
climate.  Town  three  miles  from  the  sea.  Much 
exposed  to  N.W.  wind  (Mistral)  in  spring.  See 
Climate,  Treatment  of  Disease  by. 

HYGIENE  (vyUia,  health). — The  science 
and  art  relating  to  the  preservation  of  health. 
See  Personal  Health  ;  and  Public  Health. 

HYPHEMIA  (virb,  under,  and  al/xa,  blood). — 
Deficiency  of  blood  in  a  part;  a  synonym  for 
local  anaemia.    See  Circulation,  Disorders  of. 

HYP2ESTHESIA  (virb,  under,  and  a.1o6r)(rts, 
sensation). — Diminished  sensibility  of  a  part. 
See  Sensation,  Disorders  of. 

HYPEBJEMIA  (Mp,  over  or  excessive,  and 
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o./.a,  blood), —  Excess  of  blood  in  a  part.  See 
Circulation,  Disorders  of. 

HYPERESTHESIA  (virtp,  over,  and  aXa- 
Briais,  sensation). — Increased  sensibility  of  a  part, 
See  Sensation,  Disorders  of. 

HYPERALGESIA  over,  and  Hkyot, 

pain). — Undue  sr-nsibility  to  painful  impressions. 
See  Sensation,  Disorders  of. 

HYPEBIDBOSIS  (virtp,  excessive,  and 
ISpus,  sweat).  —  Excessive  perspiration  ;  also 
termed  idrosis,  ephidrosis,  and  sudatoria.  See 
Perspiration,  Disorders  of. 

HYPEEINOSIS  (0*tp,  over,  and  tt,  iVor, 
flesh). — Excess  of  fibrin  in  the  blood.  See 
Blood,  Morbid  Conditions  of. 

HYPEEMETSOPIA  (vntpfitrpos,  beyond 
all  measure,  and  tup,  the  eye). — A  congenital  or 
acquired  error  of  refraction  of  the  eye,  in  which, 
owing  to  low  refractive  power  of  the  dioptric 
media,  or  too  little  convexity  of  the  refracting 
surfaces,  or  unnatural  shortness  of  the  anterio- 
posterior axis  of  the  eyeball,  parallel  rays  of  light 
do  not,  while  the  accommodation  is  in  repose, 
converge  to  a  focus  on  the  layer  of  rode  and  cones 
of  tho  retina,  as  in  the  normal  or  emmetropic 
eye,  but  to  an  imaginary  point  somewhere  be- 
hind. It  is  the  opposite  of  Myopia,  and  is  some- 
times called  Hyperopia  or  Hyperpresbyopia.  See 
Vision,  Disorders  of. 

HYPEBOPIA  (tnrhp,  above,  and  ty.  the 
eye).    See  Hyfermetkopia. 

HYPEBPLASIA  {inrip,  over,  and  ir\aaou>, 
I  mould  or  form). — An  excessive  growth  of 
normal  tissue-elements,  which  may  lead  to 
hypertrophy,  or  to  the  formation  of  distinct 
tumours.   See  Hypertrophy;  and  Tumours. 

HYPEBPBESB  YOPIA  (vwep,  above, 
irpia&us,  old,  and  &>ty,  the  eye).  See  Hyperme- 
tropia. 

HYPEBPYBEXIA  (vnep,  excessive,  and 
irvpe^ia,  fever). — Excessive  pyrexia.  See  Fever  ; 
and  Temperature. 

HYPEBTBOPHY  (irnip,  over ;  and  rpcxpi), 
nourishment). 

Definition. — The  word  '  hypertrophy '  signi- 
fies excessive  nourishment,  but  is  in  practice  used 
to  designate  the  result  of  excessive  nourishment, 
that  is,  excessive  growth.  Hypertrophy  may  be 
general  or  partial. 

I.  General  Hypertrophy. — General  hyper- 
trophy, though  a  remarkable  condition,  is  of  little 
practical  importance.  It  is  known  only  in  those 
individuals  of  enormous  size,  who  are  called 
'  giants.'  The  production  of  giants  depends  on 
causes  entirely  unknown,  since  it  is  noticeable 
that  this  condition  commonly  affects  only  one  in 
a  family,  and  is  in  its  most  conspicuous  forms 
not  hereditary.  Giants  are  usually  of  feeble  con- 
stitution, and  deficient  in  procreative  power.  The 
name  macrosomatia  has  been  given  to  a  condi- 
tion equally  unexplained,  in  which  the  whole 
body  becomes  enlarged  iu  a  monstrous  degree. 
This  condition  has  been  observed  to  be  in  some 
instances  congenital,  or,  at  least,  to  begin  in  very 
early  life.  True  general  hypertrophy  does  not 
appear  to  be  capable  of  being  produced  by  any 
artificial  means,  since  excessive  feeding  either 


produces  hypertrophy  almost  confined  to  one 
tissue,  namely,  fat,  or  else  fails  to  produce  any 
enlargement  at  all. 

II.  Partial  Hypertrophy. — By  this  is  meant 
(a)  excessive  increase  of  any  part  of  the  body 
during  the  period  of  natural  growth,  either  in 
intra-uterine  or  extra-uterine  life;  or  (6)  in- 
crease of  a  part  already  completely  formed. 
According  to  this  distinction  hypertrophy  may 
be  classified  as  congenital  or  acquired. 

1.  Congenital  Hypertrophy.  —  Congenital 
hypertrophy  is  that  condition  in  which  some  part 
of  the  body  begins  from  the  first  to  grow  so 
rapidly  as  to  attain  a  size  far  beyond  the  normal. 
This  condition  has  been  seen  to  affect  one  side  of 
the  body,  or  one  limb  only,  which  thus  becomes 
much  larger  than  its  fellow  on  the  other  side. 
Such  a  condition  might  be  in  theory  difficult  to 
distinguish  from  atrophy  of  the  opposite  side,  or  of 
the  other  limb,  that  is,  from  hemiatrophy  (see 
Atrophy);  but  in  general  the  hypertrophic  side 
is  so  far  beyond  the  normal  size  as  to  prevent 
ambiguity.  One  remarkable  case  is  on  record  in 
which  one  leg  and  arm  assumed  the  proportions 
of  those  of  a  giant,  whilst  the  other  remained 
unaltered.  Sometimes  a  congenital  hypertrophy 
occurs  without  this  unilateral  character,  as  in 
the  case  reported  by  Mr.  Curling  of  a  girl  aged 
fifteen,  who  had  several  fingers  of  both  hands 
enlarged  in  an  extraordinary  degree  without  any 
assignable  cause,  the  equality  of  the  two  sides 
being  nevertheless  preserved.  Such  instances, 
although  unexplained,  must,  it  would  seem,  be 
put  into  the  same  class  as  the  gigantic  growth  of 
the  whole  of  the  body.  Hypertrophy  of  special 
tissues  is  also  sometimes  congenital,  as  of  the 
skin  in  ichthyosis.  Hypertrophies  similar  to 
those  here  called  congenital  may  occur,  though 
rarely,  in  adult  life.  The  enlarged  part  is  found 
to  be  highly  vascular,  to  have  an  increased  tem- 
perature, and  to  preserve  its  normal  proportions. 
The  cause  is  in  these  cases  equally  unknown. 

2.  Acquired  Hypertrophy. — Acquired  hyper- 
trophies appear  to  result,  roughly  speaking,  from 
the  following  causes  : — (a)  increased  work  ;  (b) 
pressure  ;  (c)  inflammation ;  (d)  increased  supplies 
of  nourishment ;  or  (e)  physiological  changes. 

(a)  Increased  work. — Increased  use  of  the 
part  can  produce  hypertrophy  only  in  those 
organs  which  have  an  active  function,  especially 
the  muscles.  It  is  a  matter  of  familiar  observa- 
tion that  voluntary  muscles  increase  in  size  when 
much  employed,  as  is  seen  in  the  often  men- 
tioned arm  of  the  blacksmith  or  the  leg  of  the 
ballet-dancer.  In  order  to  produce  this  increase, 
the  exercise  must  be  of  a  certain  degree  of  inten- 
sity, but  not  excessive.  It  must  be  frequently 
repeated,  with  intervals  of  rest;  and  at  the  same 
time  the  nutrition  of  the  whole  body  must  be 
good.  In  the  absence  of  these  conditions,  exer- 
cise is  more  likely  to  produce  wasting.  The  ex- 
planation of  this  familiar  process  is  still  obscure. 

Hypertrophy  of  the  heart  occurs  in  cases  where 
that  organ  is  made  to  work  at  a  higher  tension 
than  the  normal,  and  this  higher  tension  can  only 
result  from  increased  resistance  to  the  flow  of 
blood,  either  at  the  orifice  of  the  heart,  or  in  the 
peripheral  vessels.  Hence  the  conditions  mo6t 
commonly  giving  rise  to  it  are  valvular  disease, 
especially  stenosis;  and  obstruction  of  the  arteries, 


either  by  the  thickening  of  their  walls,  or  by  con- 
traction of  their  muscular  coats.  The  right  side 
of  the  heart  will  also  become  hyportrophied  when 
any  condition  whatever  hinders  the  passage  of 
bluod  through  the  lungs.  Disease  of  the  kidneys 
is  a  frequent  cause  of  enlargement  of  the  left 
ventricle  of  the  heart,  though  in  what  way  is 
still  a  matter  of  discussion.  It  is  only  quite 
clear  that  the  kidney-disease  in  some  way  in- 
creases the  resistance  in  the  smaller  arteries  and 
capillaries. 

Hypertrophy  of  the  smooth  or  involuntary 
muscular  fibres  also  occurs  whenever  that  tissue 
has  to  contract  for  a  long  period  under  a  higher 
tension  than  the  normal.  Thus  the  walls  of  the 
bladder  become  thickened  in  cases  where,  from 
obstruction  of  the  passages,  the  evacuation  of 
urine  is  effected  with  more  difficulty,  and  under 
a  higher  pressure,  than  usual.  In  the  same  way 
the  walls  of  the  stomach,  the  oesophagus,  and  in- 
testines become  hypertrophied  in  cases  of  obstruc- 
tion to  the  passage  of  food  through  the  aliraen 
tary  canal. 

The  explanation  commonly  given  of  thest 
cases  of  hypertrophy  in  the  contractile  organs 
is,  that  in  consequence  of  obstruction  the  organ 
has  to  contract  with  greater  force  than  usual, 
and  thus  becomes  hypertrophied  in  the  same 
manner  as  a  voluntary  muscle,  which  is  fre- 
quently exercised.  It  is,  however,  clear  that 
this  so-called  explanation  does  not  account  for 
the  connection  between  obstruction  and  more 
powerful  contraction.  The  only  explanation  that 
can  be  given  is  that  in  these  cases  pressure  or 
tension  on  the  organ  itself  is  the  stimulus  to 
contraction,  and  that  the  force  of  contraction 
appears  to  depend  roughly  upon  the  strength  of 
the  tension  which  produces  it. 

There  is  less  evidence  that  nervous  or  glandu 
lar  structures  undergo  hypertrophy  in  conse- 
quence of  their  increased  use  ;  but  if  one  kidney 
be  destroyed  the  other  is  generally  found  en- 
larged;  and  some  authorities  believe  in  an  in- 
crease in  the  size  of  the  brain  from  mental 
activity. 

(b)  Pressure.—  Pressure  appears  to  produce 
hypertrophy  only  when  it  is  moderate  and  in- 
termittent. Excessive  or  continuous  pressure 
rather  produces  atrophy.  Thickening  of  the 
epidermis  from  external  pressure  is  the  most 
familiar  instance.  Pressure,  perhaps,  leads  to 
hypertrophy  by  causing  an  increase  of  the  flow 
of  blood. 

(c)  Inflammation. — Inflammation  when  chro- 
nic is  a  cause  of  hypertrophy  in  some  of  the 
tissues,  more  especially  in  various  forms  of  con- 
nective tissue.  This  is  constantly  the  case  in 
chronic  interstitial  inflammation  of  solid  organs, 
in  which  indeed  it  is  impossible  to  draw  the 
line  between  inflammation  and  fibrous  hyper- 
trophy. But  it  should  be  remembered  that  this 
condition  is  usually  accompanied  by  atrophy  of 
the  other  tissues,  so  that  the  size  of  the  organ 
itself  is  more  likely  to  be  diminished  than  in- 
creased. The  serous  membranes,  as  the  pleura, 
peritoneum,  and  dura  mater,  become  thickened 
from  chronic  or  repeated  inflammation.  Thus 
periostitis  is  a  frequent  cause  of  hypertrophy 
of  the  bones.  The  skin  also  becomes  thick- 
ened in  chronic  eczema,  and  this  condition  may 
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extond  to  the  subcutaneous  tissue.  Acute  in- 
flammation, on  the  other  hand,  is  more  likely  to 
produce  wasting  of  the  organ  it  affects. 

(d)  Increased  nourishment. — It  must  be  re- 
garded as  doubtful  whether  incroased  nourish- 
ment alone  is  capable  of  producing  enlargement 
of  any  part  of  the  body.  It  certainly  does  not 
necessarily  do  so,  as  is  shown  by  the  case  of 
experimental  hyperaemia.  When  this  condition 
is  produced,  for  instance,  by  section  of  the  cer- 
vical sympathetic  nerve,  in  one  side  of  the 
face  and  head  of  an  animal,  hypertrophy  is 
only  a  rare  and  occasional  consequence.  When, 
however,  the  increased  supply  of  nutrition  in 
the  form  of  blood  is  combined  with  some  irrita- 
tion or  functional  stimulus,  we  often  find  hy- 
pertrophy result.  Thus,  for  instance,  reflex 
hyperaemia  of  the  skin  of  the  face  or  blushing, 
which  is  produced  by  numerous  internal  causes, 
such  as  gastric  or  uterine  derangement,  may 
subsist  for  years  and  reach  a  very  high  degree 
without  altering  the  nutrition  of  the  part.  But 
if  there  should  be  in  addition  some  disturbance 
or  inflammation  of  the  glands  of  the  skin,  we 
have  the  conditions  called  acne  rosacea,  &c, 
in  which  hypertrophy  is  an  important  element. 
Almost  the  only  instance  that  can  be  quoted 
of  hypertrophy  from  increase  of  blood-supply 
alone  is  that  of  the  corpus  luteum  during  preg- 
nancy, when  the  ovary  participates  in  the  func- 
tional hyperaemia  of  the  uterus.  The  well-known 
experiment  of  Hunter  should  also  not  be  for- 
gotten, in  which  he  transplanted  the  spur  of  a 
cock  from  its  foot  to  its  head,  and  found  it  to 
increase  in  size. 

It  is,  however,  important  to  remember  that 
hypertrophy,  however  produced,  is  always  ac- 
companied by  an  increased  supply  of  blood,  and 
enlargement  of  the  vessels. 

(e)  Physiological  changes.  —  Physiological 
hypertrophies  form  an  important  class.  One  of 
the  best  instances  is  that  of  the  enlargement 
of  the  uterus  during  pregnancy.  This  enlarge- 
ment is  clearly  not  the  consequence  of  hyper- 
aemia alone,  nor  of  increase  of  the  functional 
activity  in  the  muscular  walls,  though  both 
these  conditions  are  present ;  but  must  proceed 
from  some  direct  physiological  stimulus  like 
that  which  determines  the  growth  of  the  em- 
bryo itself.  The  hypertrophy  affects  all  parts 
of  the  organ — its  mucous  and  serous  coats,  as 
well  as  the  muscular  walls.  Enlargement  of 
the  mamma?  appears  to  arise  from  similar 
causes ;  and  it  is  even  probable  that  swelling  of 
the  thyroid  may,  through  some  obscure  con- 
nection with  the  sexual  organs,  be  caused  in  the 
same  way.  Some  instances  of  hypertrophy  we 
cannot  in  any  way  explain,  such  as  the  appa- 
rently spontaneous  enlargement  of  the  tonsils, 
spleen,  and  thymus  gland,  which  are  sometimes 
observed.  The  same  is  true  of  the  enlargement 
of  the  prostate  which  is  so  common  in  old  age. 
These  changes  have  been  sometimes  explained 
by  a  supposed  derangement  of  the  so-called 
trophic  nerves,  but  this  explanation  only  puts 
the  difficulty  a  little  further  back. 

Process  of  Hypertrophy. — It  has  been  a 
question  whether  hypertrophy  depends  upon 
the  increase  in  the  size  of  the  minute  ele- 
ments of  an  organ,  or  only  on  increase  of 


their  number.  There  can  be  no  doubt  that 
the  former  change  often  occurs.  Thus,  in 
the  pregnant  uterus  the  muscular  fibres  have 
been  found  from  seven  to  eleven  times  as  long 
as  natural,  and  from  twice  to  seven  times  as 
wide.  In  a  remarkable  case  of  enlargement 
of  the  nerves,  described  by  Dr.  Moxon,  the 
nerve-fibres  were  found  to  be  on  an  average 
three  times  and  some  of  them  even  forty  times  as 
large  as  normal.  When  enlargement  of  one  kid- 
ney takes  place  as  a  consequence  of  destruction 
of  the  other,  the  tubules  and  Malpigliian  tufts 
are  found  greatly  increased  in  size.  In  hyper- 
trophy of  the  heart,  the  muscular  bundles  are 
found  to  be  thickened,  though  the  fibrillae  are 
unchanged ;  but  in  most  eases  multiplication  of 
the  tissue-elements  is  the  chief  cause  of  the 
increase  in  size.  To  this  latter  process  Virchow 
gives  the  name  of  hyperplasia,  and  it  is  im- 
portant to  remember  that,  though  constantly 
occurring  in  hypertrophy  of  organs,  it  does  not 
necessarily  lead  to  the  latter  change. 

'  False'  Hypertrophy. — We  sometimes  have 
to  distinguish  between  (inland  false  hypertrophy, 
meaning  by  the  latter  a  process  in  which  an  organ 
becomes  outwardly  increased  in  Eize,  owing  to 
the  deposition  within  it  of  some  foreign  material, 
or  to  mere  distension.  Thus  in  a  fatty  liver 
the  real  liver-tissue  is  wasted,  but  is  replaced  by 
fat.  An  emphysematous  lung  appears  to  be  in- 
creased in  size,  but  has  actually  suffered  atrophy. 
The  substance  of  the  brain  in  hydrocephalus 
may  be  greatly  reduced  in  volume,  though  the 
head  appears  of  enormous  size.  The  very  re- 
markable disease  called  '  Duchenne's  Paralysis  ' 
is  an  instance  of  apparent  hypertrophy  of  the 
muscles,  through  deposition  of  fat  between  the 
fibres.  Finally,  it  should  be  remembered  that 
hypertrophy  is  not  necessarily  a  progressive  or 
permanent  condition,  but  may  be  only  a  stage  in 
some  chronic  morbid  process  of  which  the  termi- 
nation is  atrophy.  This  is  very  clearly  seen  in 
the  process  called  '  fibroid  degeneration,'  else- 
where described. 

Teeatment. — No  general  rules  can  be  laid 
down  for  the  treatment  of  hypertrophy.  WheD 
it  is  connected  with  increased  functional  acti- 
vity, it  is  usually  a  favourable  rather  than  a 
hurtful  condition,  though  in  some  cases  it  may 
appear  that  the  hypertrophy  more  than  compen- 
sates the  deficiency  or  irregularity  by  which  it 
is  produced.  But  even  if  this  be  so,  the  cure  of 
excessive  hypertrophy  is  not  within  our  powers. 
Those  forms  of  hypertrophy  which  are  most 
likely  to  be  injurious  or  fatal  are  unfortunately 
those  of  which  the  origin  and  conditions  are 
most  obscure,  such,  for  instance,  as  enlargement 
of  the  prostate,  the  thyroid,  or  the  spleen.  The 
only  hypertrophic  condition  which  appears  to 
be,  generally  speaking,  amenable  to  treatment 
is  that  of  fibrous  thickening.  Whenever  the 
thickened  fibrous  tissue  is  accessible  to  direct 
treatment,  we  may  probably  be  able  to  produce 
a  beneficial  effect  by  the  application  of  counter- 
irritants,  or  by  special  stimulants,  such  as  iodine. 
The  administration  of  iodine  or  iodide  of  potas- 
sium internally  also  has  a  remarkable,  and  as  yet 
unexplained  effect  in  many  such  cases.  It  is, 
however,  well  to  point  out  that  when  functional 
hj^pertrophy  has  resulted  from  some  obstacle 
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or  undue  resistance,  it  may  entirely  subside 
when  that  resistance  is  removed.  Thus  if  the 
uterus  have  enlarged  around  a  fibrous  tumour, 
it  may  regain  its  normal  bulk  when  the  tumour 
is  removed ;  and  we  sometimes  see  a  sensible 
diminution  in  the  size  of  a  hypertrophied 
heart  when  the  derangements  -which  produce  it 
no  longer  act.  Moreover,  hypertrophy  may  be 
completely  reduced  by  a  general  lowering  of 
the  uutrition  of  the  body.  Thus,  in  early  stages 
of  pulmonary  phthisis,  the  heart  may  be  hyper- 
trophied, but  -when  death  occurs  in  a  late  period 
of  the  disease,  the  organ  is  rarely  found  enlarged, 
and  is  even  wasted ;  though,  according  to  Dr. 
Peacock's  tables,  less  so  than  in  other  wasting 
diseases.  J.  F.  Payne. 

HYPINOSIS  (virb,  under,  and  ts,  Ivbs, flesh). 
Deficiency  of  fibrin  in  the  blood.  See  Blood, 
Morbid  Conditions  of. 

HYPNOTICS  (vkuos,  sleep). — Measures 
that  induce  sleep.  See  Narcotics. 

HYPK"OTISM  (virvos,  sleep). — A  synonym 
for  Braidism.         Braidism  ;  and  Mesmerism. 

HYPOCHONDRIAC  REGION  (virb, 
under,  and  x^P0S<  a  cartilage). — This  region  is 
double,  right  and  left,  occupying  the  upper  part 
of  the  abdomen  on  either  side  of  the  epigastrium, 
and  partly  corresponding  to  the  lower  regions  of 
the  chest,  being  almost  entirely  covered  in  by  the 
ribs  and  their  cartilages.  Each  hypochondrium 
is  bounded  below  by  a  horizontal  line  at  the  level 
of  the  ninth  costal  cartilage ;  and  internally  by 
a  vertical  line  from  the  eighth  cartilage  down- 
wards. The  organs  situated  in  the  right  hypo- 
chondrium are  the  liver  and  gall-bladder  mainly ; 
with,  more  deeply,  the  pyloric  end  of  the  stomach, 
part  of  the  duodenum,  and  the  hepatic  flexure  of 
the  colon.  In  the  left  region  lie  the  spleen,  a 
small  portion  of  the  left  lobe  of  the  liver,  the 
fundus  of  the  stomach,  the  tail  of  the  pancreas, 
and  the  splenic  flexure  of  the  colon.  Thegastro- 
splenic  fold  of  peritoneum,  with  its  vessels,  passes 
from  the  stomach  to  the  spleen. 

Clinical  Investigation. — It  must  be  borne  in 
mind  that  morbid  conditions  within  the  chest  not 
uncommonly  originate  clinical  phenomena,  both 
subjective  and  objective,  in  connection  with  one 
or  other  hypochondriac  region,  and  these  must 
always  be  taken  into  consideration  when  investi- 
gating any  particular  case.  In  making  a  diag- 
nosis, no  reliance  whatever  can  be  placed  on 
mere  sensations  referred  to  these  regions,  but 
physical  examination  is  in  every  instance  required, 
in  order  to  determine  the  conditions  present,  and 
especially  palpation  and  percussion.  Moreover, 
it  must  be  remembered  that  disease  of  an  im- 
portant and  serious  nature  may  arise  without  the 
occurrence  of  any  unusual  feelings.  Pain  of 
various  kinds  is  often  complained  of,  and  when 
referred  to  the  right  hypochondrium  is  usually 
supposed  to  be  connected  with  the  liver;  but  it 
may  depend  upon  affections  of  the  superficial 
structures  ;  peritonitis  ;  right  pleurisy  or  pneu- 
monia; or  conditions  associated  with  the  pylorus, 
duodenum,  or  colon.  A  characteristic  pain  start- 
ing from  this  region  is  that  of  hepatic  colic,  usu- 
ally due  to  the  passage  of  a  gall-stone.  Persons 
who  are  hypochondriacal  not  uncommonly  refer 
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some  abnormal  sensation  to  thoir  right  hypochon- 
driutn,  forwhich  there  is  really  no  obvious  cause. 
In  the  left  hypochondrium  pain  may  also  be  due 
to  affections  of  the  walls,  or  of  structures  within 
the  thorax  ;  of  the  cardiac  end  of  the  stomach  ;  of 
the  colon  ;  or,  in  exceptional  cases,  of  the  spleen. 

The  morbid  conditions  which  are  capable  of 
originating  abnormal  physical  signs  in  the  hypo- 
chondriac region-  may  also  be  either  thoracic  or 
abdominal.  Of  the  former,  pleuritic  effusion  is 
the  most  frequent ;  and  on  the  right  side  this 
condition  may  cause  marked  depression  of  the 
liver.  In  exceptional  instances  the  heart  is  so 
enlarged  as  to  reach  the  left  hypochondrium  ;  and 
the  writer  has  met  with  a  case  in  which  a  large 
thoracic  aneurism  presented  in  this  region.  As  re- 
gards abdominal  diseases  in  the  right  hypochon- 
drium, abnormal  physical  signs  are  usually  asso- 
ciated with  the  liver,  which  is  altered  in  position, 
shape,  size,  or  physical  characters.  Occasionally 
they  are  connected  with  the  abdominal  walls;  the 
gall-bladder;  or  the  stomach,  duodenum,  or  colon. 
On  the  left  side  enlargement  of  the  spleen  is  the 
main  condition  discovered  by  physical  examina- 
tion ;  but  the  stomach  may  also  give  signs  of  dis- 
tension in  this  direction,  or  of  organic  disease  of 
its  walls.  Exceptionally  the  colon  may  present 
abnormal  physical  signs.  Growths  may  originate 
here  in  connection  with  the  peritoneum,  and  the 
writer  has  recently  had  under  observation  a  case 
in  which  a  growth  started  from  the  left  hypo- 
chondrium, probably  of  a  malignant  nature,  and 
involving  more  than  one  structure,  but  it  was 
impossible  to  say  where  it  commenced.  Of  course 
the  hypochondria  are  involved  along  with  other 
regions  in  general  enlargement  of  the  abdomen  ; 
and  organs  from  other  regions  may  so  increase 
in  size  in  certain  diseases  as  to  extend  into  one 
or  both  of  these  regions. 

Frederick  T.  Roberts. 

HYPOCHONDRIASIS  (virb,  under,  and 
xdvSpos,  a  cartilage). — Synon.  :  Fr.  Hypochondrie ; 
Grer.  Hypochondria. 

Description. — The  term  hypochondriasis  is 
derived  from  an  ancient  hypothesis  that  the 
symptoms  of  this  disorder  were  due  to  perturba- 
tions of  natural  force  generated  in  the  liver  and 
pylorus,  to  which  idea  the  frequent  prevalence 
of  flatulence  in  the  disorder  conduced.  The  con- 
dition thus  called  is  really  a  disease  of  the  nervous 
system.  It  is  a  form  of  mental  unsoundness 
closely  allied  to  melancholia,  of  which,  indeed,  it 
often  forms  the  initiatory  stage.  It  is  charac- 
terised by  a  morbid  anxiety,  either  without  any, 
or  having  only  very  slight  foundations,  relative 
to  the  state  of  physical  health.  The  patient 
thinks  about  his  health  unduly,  observing  him- 
self with  restless  care,  examining  especially  the 
characteristics  of  his  secretions,  translating  into 
evidence  of  progressive  organic  mischief  every 
trivial  departure  from  perfect  action  of  his 
organs,  and  becoming  more  and  more  absorbed 
in  precautions  against  the  malady  with  which  hs 
believes  himself  affected.  Nothing  that  happens 
tends  to  the  side  of  reassurance.  If  his  sloep 
be  disturbed,  the  symptom  may  be  portentous, 
lie  thinks,  of  brain-softoning ;  if  it  be  sound, 
the  patient,  instead  of  being  comforted,  fears 
apoplexy.    Constipation  of  the  bowels  signifies 
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obstruction ;  a  slight  diarrhoea  implies  coming 
exhaustion.  Everything  which  ho  reads  or  hears 
in  reference  to  disease,  the  patient  applies  to  his 
own  case,  examining  himself  on  every  point  thus 
presented  to  his  mind,  and  rarely  failing  to  rind 
something  which  dovetails  with  symptoms  of  his 
own.  For  ho  recognises  only  the  points  of  re- 
s  ambiance  ;  the  features  of  difference  are  uncon- 
sciously ignored.  In  some  cases  the  patient  is 
constant  in  referring  his  troubles  to  one  particu- 
lar organ.  Year  after  year  his  story  is  the  same  ; 
it  is  his  stomach,  liver,  brain,  or  some  other  or- 
gan which  is  in  fault;  but  always  the  same.  In 
other  instances  there  is  a  vacillation  quite  as 
remarkable.  Eoutod,  perhaps,  by  the  convincing 
arguments  of  his  adviser,  he  is  forced  to  yield  the 
position  which  he  had  assumed,  but  only  to  take 
an  equally  strong  one  in  reforonco  to  some  other 
part  of  his  frame.  These  diversities  strongly 
recall  the  fixed  and  shifting  delusions  of  in- 
sanity. He  is  prone  to  wander  from  one  doctor 
to  another,  often  carrying  with  him  a  bundle  of 
prescriptions  and  a  long  written  list  of  ques- 
tions, which  must  receive  categorical  answers. 
Apparently  satisfied  at  the  time,  he  speedily 
recollects  some  point  upon  which  he  has  not  re- 
ceived assurance,  and  this  he  conceives  vitiates 
the  whole  of  the  explanation  and  advice  which 
have  been  given  to  him,  and  he  is  plunged  again 
into  his  previous  state  of  anxiety  and  doubt. 
Where  circumstances  do  not  involve  forced  la- 
bour for  existence,  the  patient  passes  his  time 
in  chasing  his  health,  which  is  always  contriving 
to  elude  his  grasp.  If  he  holds  an  appointment, 
he  will  resign  it  in  order  to  have  full  oppor- 
tunity for  studying  himself,  and  his  occupation 
once  gone,  he  finds  too  late  that  it  was  his  best 
friend,  and  he  then  ascribes  to  his  forced  idleness 
all  the  ills  which  had  induced  him  to  seek  re- 
tirement. 

In  many  cases  the  most  careful  examination 
can  discover  no  signs  of  disease,  and  the  patient 
wears  the  aspect  of  health ;  or  there  may  be  a 
worn,  anxious  look.  In  others  there  may  be, 
especially  in  the  digestive  organs,  slight  devia- 
tions from  perfect  integrity,  which  explain  some 
of  the  symptoms,  but  not  the  exaggerated  appre- 
hensions to  which  they  give  rise. 

Hypochondriasis  is  a  chronic  disorder.  It  may 
continue,  and  this  most  frequently,  as  a  harm- 
less peculiarity  attached  to  a  life  which  is  not 
perceptibly  shortened  in  length,  though  often 
sadly  diminished  in  utility  and  happiness,  by  its 
symptoms.  Or  there  may  be  an  improvement 
practically  amounting  to  a  cure,  which  will  en- 
dure for  a  longer  or  shorter  period.  In  the 
decline  of  life,  however,  there  is  very  apt  to  be 
a  return  of  symptoms.  Or  hypochondriasis  may 
pass  into  true  melancholia,  and  then  the  bodily 
health,  previously  t.ia  constant  object  of  solici- 
tude, improves  wonderfully.  Indeed,  nothing 
more  is  heard  about  it. 

jEtiolooy. — Hypochondriasis  is  very  much 
more  common  in  the  male  than  the  female  sex. 
The  period  of  life  most  prone  to  it  is  from  20 
to  40  years  of  age.  It  is  apt  to  occur  in  those 
who  inherit  a  tendency  to  insanity,  and  the  dis- 
ease in  its  own  peculiar  form  is  often  hereditary. 
Excesses  of  various  kinds,  especially  on  the  side 
of  the  sexual  system,  will  precipitate  the  ap- 


pearance and  intensify  the  symptoms  of  the 
affection,  but  it  is  doubtful  whether  they  can  al- 
together originate  it.  The  same  may  be  said  of 
gout,  which  is  apt  to  be  associated  with  the  con 
dition  and  to  complicate  its  symptoms.  Depress- 
ing moral  circumstances  also  are  not  without 
influence  in  determining  an  onset  of  hypochon- 
driasis in  those  predisposed.  This  is  especially 
true  of  mental  strain.  The  frequent  occurrence 
of  some  deviation  from  healthy  condition  in  the 
liver,  stomach,  or  bowels,  which  is  noted  in  these 
cases,  would  suggest  that,  probably  through  an 
interruption  to  the  perfect  nutrition  of  the  body, 
diseases  of  these  viscera  bear  their  part  in  the 
causation  of  hypochondriasis.  The  intercurrence 
of  internal  haemorrhoids  with  bleeding  is  very 
common,  and  this  would  manifestly  tend  to  keep 
up  if  it  did  not  originate  the  disease.  Stricture 
and  chronic  ulcer  of  the  intestines  are  occasion- 
ally associations  which  probably  also  influence 
the  appearance  of  hypochondriasis. 

Anatomical  Chaeactees. — There  are  no  ana- 
tomical characters  peculiar  to  the  disease. 

Diagnosis. — When  careful  examination,  which 
must  never  be  omitted,  has  disproved  the  exist- 
ence of  organic  disease  tending  to  produce  the 
symptoms  described  by  the  patient,  it  sometimes 
becomes  a  question  whether  the  case  be  one  of 
hypochondriasis  or  of  melancholia. 

In  the  former  there  is  no  tendency  to  suicide ; 
on  the  contrary  a  strong  desire  to  live  pervades 
the  sufferer's  mind,  and  impels  him  to  endless 
search  for  the  cure  of  his  ailments.  He  delights 
in  consulting  medical  men  and  entering  into  the 
minutest  details  which  he  thinks  can  aid  theia 
in  helping  him.  Up  to  a  certain  point  his  story 
is  frequently  characterised  by  a  logical  accuracy, 
which  fails  him,  however,  in  some  point  of  great 
importance,  by  which  the  conclusions  are  inva- 
lidated. The  melancholic  patient,  on  the  other 
hand,  is  often  suicidal  and  always  despairs  of  any 
relief  to  his  condition,  the  description  of  which  as 
given  by  him  is  confused,  frequently  incoherent, 
and  unintelligible. 

Pbognosis. — Early  and  marked  hypochondri- 
asis occurring  in  a  person  with  a  strong  heredi- 
tary taint  of  insanity,  without  any  definite  cause 
of  mental  depression,  is  of  ill  omen.  Such  a  case 
very  often  drifts  into  melancholia. 

The  prognosis  is  favourable,  perhaps,  the  less 
strongly  marked  the  hereditary  predisposition  and 
the  more  evident  and  adequate  the  immediate 
causes  to  which  the  patient  has  been  exposed, 
the  most  potent  of  which  are  sexual  or  alcoholic 
excesses,  mental  strain  or  shock,  or  the  sudden 
change  from  a  life  of  activity  to  one  of  forced 
and,  as  the  sequel  shows,  uncongenial  leisure. 

Treatment. — Moral  treatment  is  alcn  of  any 
influence  in  a  large  majority  of  cases,  vt'here 
there  is,  however,  manifest  anaemia,  a  history  of 
syphilis,  evidences  of  gout  y  mal-assimilation,  ac- 
cumulation of  fasces,  catarrh  of  the  intestinal 
canal,  or  haemorrhoids,  the  therapeutics  proper 
to  these  conditions  should  be  employed.  Alco- 
holic stimulants  should  be  avoided.  Travel, 
especially  under  judicious  companionship,  and 
the  encouragement  of  regular,  definite,  and  useful 
employment  for  the  attention  and  the  physical 
powers,  are  the  most  potent  means  of  treatment, 
by  which  the  disease  may  be  often  much  am»- 
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liorated,  and  sometimes  cured.  Ridiculo  of  the 
patient's  sufferings  'will  rarely  or  never  be  of 
service,  but  at  the  same  time  a  habit  of  pre- 
scribing for  all  the  symptoms  as  they  arise  must 
be  avoided.  T.  Bozzard. 

HYPODERMIC  INJECTION^,  under, 
and  Stpua,  the  skin). — The  effective  introduction 
of  remedial  agents  into  the  system  by  subcuta- 
neous injection  was  rarely  possible  until  the  dis- 
covery of  the  alkaloids  enabled  us  to  administer 
an  active  dose  in  very  small  bulk.  Dr.  Alexander 
"Wood,  of  Edinburgh,  undoubtedly  deserves  the 
credit  of  bringing  this  principle  practically  before 
the  profession ;  and,  improved  as  it  has  been  by 
Mr.  Hunter  and  others,  the  hypodermic  method 
is  now  justly  regarded  as  one  of  the  most  active 
and  reliable  of  our  therapeutic  resources.  It 
may  be  used  id  two  essentially  different  ways. 

I.  The  remedy  is  thrown  into  the  subcutaneous 
cellular  tissue  by  means  of  a  sharp-pointed  hollow 
needle,  attached,  to  a  carefully  graduated  glass 
6yringe.  The  little  prick  must  be  made  as  ra- 
pidly as  possible,  either  by  direct  puncture,  or 
in  a  more  valvular  direction,  through  a  pinched- 
up  fold  of  skin ;  and  care  must  of  course  be  taken 
to  avoid  the  neighbourhood  of  all  important 
structures.  The  solution  employed  must  be  small 
in  quantity  and  bland  in  quality,  and  must  be 
slowly  introduced,  as  pain  usually  follows  the  too 
sudden  or  forcible  depression  of  the  piston  ;  and 
we  must  satisfy  ourselves  before  we  begin  to  in- 
ject, that  the  point  of  the  instrument  has  passed 
fairly  through  the  skin,  without  imbedding  itself 
in  the  substance  of  the  muscles.  When  carefully 
performed,  the  advantages  of  this  plan  are  great, 
for  not  only  is  it  economical,  drugs  administered 
in  this  way  acting  much  more  powerfully  than 
when  given  by  the  mouth  ;  but  absorption  is  very 
rapid,  and  the  desired  effect  is  swiftly  and  surely 
produced.  The  drawbacks  of  the  hypodermic 
method  are — the  pain  of  puncture  (which  may  be 
alleviated  by  a  slight  preliminary  freezing  of  the 
skin) ;  an  occasional  tendency  to  irritation  and 
the  formation  of  abscess;  and,  where  morphia  is 
concerned,  the  risks  of  nausea  and  syncope,  and 
the  dangers  attending  the  not  very  remote  possi- 
bility of  acquiring  opium-eating  habits. 

The  principal  drugs  used  hypodermically  in 
this  way  are  the  following  : — 

1.  Morphia. — Morphia  thus  administered 
forms  by  far  our  most  effectual  remedy  for  the 
relief  of  suffering.  In  all  varieties  of  neuralgia, 
in  the  wearing  agony  of  cancer  and  other  in- 
curable disorders,  as  well  as  in  a  host  of  painful 
and  irritative  affections,  we  derive  invaluable  aid 
from  the  use  of  the  hypodermic  syringe :  remem- 
bering that  the  dose  must  at  first  be  small,  not 
exceeding  1  of  a  grain,  and  that  we  derive  no 
special  advantage  from  injecting  directly  over 
the  spot  where  the  uncomfortable  sensations  are 
felt.  Recollecting  also  the  occasional  occur- 
rence of  sickness  and  faintness,  we  shall  do  well 
to  enforce  the  recumbent  posture ;  to  keep  our 
patient  under  observation  for  a  few  minutes 
after  the  operation  is  over  :  and  porhaps  to  com- 
bine grain  of  atropia,  which  seems  to  have  in 
some  measure  the  power  of  preventing  the  de- 
pressing action  which  morphia  occasionally  dis- 
plays when  administered  alone. 
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2.  Atropia. — Anstie  had  great  faith  in  atropia, 
as  the  best  of  all  remodies  for  pain  in  the  pelvic 
viscera;  and  its  injection  hypodermically  has 
been  attended  with  good  results  in  the  nocturnal 
sweating  of  phthisis  in  doses  of  ^  to  ^  grain  ; 
and  also  as  an  antidote  in  opium-poisomng,  even 
up  to  half-a-grain. 

3.  Ergotine. — Ergotineacts  most  effectively  in 
cases  of  haemorrhage,  its  chief  disadvantage  being 
the  development  of  black  painful  lumps  at  the 
site  of  puncture.  The  average  dose  is  2  grains. 

4.  Quinine.. — This  useful  drug  has  been  ex- 
tensively used  in  tropical  climates  by  hypodermic 
injection  for  ague,  sunstroke,  &c. ;  but  the  great, 
pain  attending  the  operation,  and  the  subsequent 
liability  to  the  formation  of  abscess,  have  proved 
effectual  barriers  to  the  general  introduction  of 
the  practice  into  this  country. 

5.  Other  drugs. — Chloral,  where  subcutane- 
ously  used,  also  causes  severe  suffering,  with  the 
production  of  unhealthy  ulcerations  of  the  skin. 
Many  persevering  attempts  have  been  made,  but 
have  not  yet  been  successful  in  overcoming  the 
very  irritating  effects  of  mercury  when  employed 
in  this  way.  Out  of  the  large  number  of  other 
drugs,  tie  subcutaneous  use  of  which  has  been 
tried  from  time  to  time,  we  are  unable  to  report 
any  substantial  advantage  thus  gained  over  their 
administration  by  the  mouth. 

II.  The  second  hypodermic  method  is  that  re- 
commended by  Bartholow  and  various  Ameri- 
can and  Continental  physicians,  and  usually  called 
the  deep  or  parenchymatous  method.  This  essen- 
tially consists  in  plunging  the  point  of  the  needle 
into  the  muscles,  and  forcing  the  fluid  freely 
among  their  fibres,  and  into  the  immediate  neigh- 
bourhood of  painful  nerves.  We  are  told  that 
in  this  way  chloroform  is  a  very  certain  remedy 
for  neuralgia;  that  strychnia  is  indicated  in 
infantile,  reflex,  hysterical,  and  lead  palsy;  and 
that  carbolic  acid  is  useful  in  erysipelas.  As 
yet,  however,  there  is  not  much  British  ex- 
perience to  quote  in  confirmation  of  this  prac- 
tice. 

In  conclusion,  we  may  note  that  most  hypoder- 
mic solutions  are  readily  destroyed  by  mould  ; 
and  that  Dr.  Sansom  has  suggested  a  very 
handy  series  of  gelatine  disks,  which  will  keep 
well  in  all  climates,  and  which  may  readily  be 
melted  down  when  required  for  use. 

Robeet  Fabqtjhabson. 

HYPOGASTRIC  REGION"  (iW>,  under, 
and  yaa-r^ip,  the  belly). — The  hypogastric  region 
is  conventionally  described  as  lying  between  the 
right  and  left  inguinal,  below  the  umbilical,  and 
above  the  pubic  regions. 

Anatomical  Relations. — The  surface  of  the 
hypogastric  region  in  ordinary  persons  is  flat, 
showing  the  muscular  reliefs ;  it  is  rounded  in 
children  ;  and  in  some  individuals,  much  ema- 
ciated from  disease,  it  becomes  concave. 

The  median  furrow  disappears  below  the 
umbilicus,  owing  to  the  approximation  of  the 
recti  muscles. 

The  integument  is  very  elastic  and  movable, 
especially  at  the  sides. 

The  superficial  fascia  consists  of  two  laminae 
between  which  lie  the  subcutaneous  vessels  ;  but 
in  the  middle  line  these  laminae  are  blended.  It 
x  x  2 
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is  strengthened  at  its  lower  part  by  the  tri- 
angular fascia. 

The  aponeuroses  of  the  external  and  internal 
oblique  muscles  aro  united  in  the  linea  alba, 
and  form  a  portion  of  the  sheath  of  the  rectus. 

The  recti  muscles  themselves  have  their  inferior 
attachments  in  this  region,  along  the  line  ox- 
tending  between  the  spine  and  the  symphysis  of 
the  pubes;  their  outor  edges  curve  outwards, 
and  become  straight  as  they  enter  the  sheaths. 

The  pyramidales,  two  small  triangular  muscles, 
arise  from  the  pubes,  lie  in  the  same  sheaths 
as  the  recti,  and  assist  in  closing  in  the  abdo- 
minal parietes  auteriorly  and  below. 

Immediately  beneath  the  recti  is  the  fascia 
transversalis,  with  a  little  loose  areolar  tissue 
and  fat,  the  fascia  being  tolerably  adherent 
along  the  central  line.  Beneath  the  fascia  trans- 
versalis there  is  a  considerable  amount  of  loose 
areolar  tissue,  between  it  and  the  parietal  peri- 
toneum, which  in  this  region  is  very  loosely 
attached,  and  reflected  off  the  bladder  on  to  the 
fascia  transversalis.  Enclosed  in  folds  of  the 
peritoneum  lie,  on  either  side,  passing  upwards 
to  the  umbilicus,  the  remains  of  the  hypogastric 
arteries ;  and  from  the  apex  of  the  bladder  in 
the  middle  line,  passing  to  the  umbilicus,  is  the 
obliterated  urachus,  which  acts  as  the  superior 
ligament  of  the  bladder. 

The  viscera  corresponding  to  the  hypogastric 
region  are : — the  bladder  when  full ;  and  the  small 
intestine,  covered  by  the  great  omentum.  When 
the  bladder  is  full,  the  intestines  are  pushed 
aside,  and  the  former  then  lies  against  the  pubes 
and  recti.  In  children  the  bladder,  being  an 
abdominal  rather  than  a  pelvic  viscus,  always 
lies  in  this  region.  During  pregnancy  the 
icterus  also  corresponds  with  the  hypogastric 
region. 

The  vessels  are  the  deep  epigastric,  with  the 
eeins  which  pass  obliquely  inwards  from  the 
internal  iliac.  They  lie  between  the  peritoneum 
and  the  transversalis  fascia. 

The  nerves  are  derived  from  the  lower  inter- 
costals  and  lumbar.  The  lympkatics-gass  into  the 
inguinal,  superficial  pubic,  and  lumbar  glands. 

Glinicax  Relations. — The  hypogastric  re- 
gion is  of  clinical  importance  chiefly  from  an 
operative  point  of  view.  It  is  in  the  median 
furrow  of  this  region  that  the  operation  of 
tapping  in  ascites  is  usually  performed;  and 
that  the  principal  incision  is  made  in  ovario- 
tomy, the  Caesarian  section,  and  supra-pubic 
lithotomy.  The  bladder  is  occasionally  tapped 
above  the  pubes.  The  presence  of  the  distended 
bladder  or  of  the  pregnant  uterus,  forming  a  tu- 
mour in  the  hypogastrium,  has  been  already  re- 
ferred to.  Enlargements  here  from  these  causes 
have  to  be  diagnosed  from  pelvic  tumours  of  va- 
rious kinds,  which,  in  growing  upwards  into  the 
abdomen,  occasionally  occupy  the  middle  line  in- 
stead of  either  groin.  The  only  morbid  con- 
dition of  the  abdominal  parietes  in  the  hypo- 
gastric region  that  requires  special  mention  is 
abscess  connected  with  disease  of  the  lumbar 
spine,  which  occasionally  points  above  the  pubes, 
on  either  side  of  the  middle  line.  The  pus  in 
such  a  case  is  situated  between  the  peritoneum 
and  the  fascia  transversalis. 

Edward  Bei/lamy. 
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The  hypoglossal  nerve  is  the  motor  nerve  for 
the  tongue,  and  for  most  of  the  other  muscles 
which  are  attached  to  the  hyoid  bone,  the  excep- 
tions being  the  stylo-hyoid,  the  mylo-hyoid,  and 
the  middle  constrictor  of  the  pharynx.  It  ah>o 
hupplies  the  sterno-thyroid  muscle. 

I,  Paralysis. — Paralysis  of  this  nerve  5b 
shown  chiefly  by  the  resulting  interference  with 
the  movement  of  the  tongue — '  glossoplegia.' 

^Etiology. — The  nerve  may  be  damaged  iu 
any  part  of  its  course  by  the  growth  of  tumours  ; 
but  is  most  commonly  affected  at  its  origin 
within  the  spinal  canal,  by  pressure  from  tumours, 
meningitis,  or  syphilitic  growths,  or  by  caries  of 
tho  upper  cervical  vertebrae.  The  tongue  is  also 
paralysed  by  disease  of  the  nucleus  of  origin  of 
the  hypoglossal  fibres,  but  its  paralysis  is  then 
associated  with  that  of  the  lips,  and  commonly 
also  of  the  palate,  pharynx,  and  glottis  (see  Labio- 
qlosso-Laryngbal  Paralysis).  Disease  of  the 
motor  tract  above  the  nucleus  also  causes  para- 
lysis of  the  nerve,  together  with  the  face,  arm, 
and  leg  of  the  same  side.  Bilateral  glossoplegia 
commonly  results  from  disease  of  the  nucleus  or 
its  neighbourhood.  Unilateral  paralysis  is  due 
to  disease  of  the  motor  tract  above  the  nucleus, 
rarely  of  the  nucleus  itself,  often  of  the  fibres  of 
the  nerve  within  or  outside  the  medulla. 

Symptoms. — In  unilateral  paralysis,  the  tonguw 
at  rest  is  in  its  normal  position  in  the  mouth, 
but  its  root  is  higher  up  on  the  paralysed  thai: 
on  the  normal  side,  in  consequence  of  the  loss 
of  the  tonic,  or  voluntary,  contraction  of  thi 
posterior  fibres  of  the  hyoglossus.  Within  th» 
mouth  the  tongue  is  moved  freely  to  the  healthy 
side,  but  is  not  moved  to  the  paralysed  side. 
When  protruded  it  deviates  towards  the  paralysed 
side,  because  the  protrusion  is  the  result  of  the 
action  of  the  fibres  of  the  genio-glossus,  and  the 
tongue  is  pushed  over  towards  the  weaker  side. 
In  bilateral  paralysis  the  tongue  lies  in  the 
mouth  behind  the  teeth,  and  cannot  be  pro- 
truded. If  the  loss  of  power  is  complete,  the 
tongue  cannot  be  projected  over  the  lower  teeth. 
It  is  broad  and  flabby,  if  there  is  no  atrophy,  and 
sometimes  when  atrophy  is  associated  with  fatty 
overgrowth.  When  there  is  much  wasting,  the 
part  affected  is  shrunken  and  wrinkled.  In 
unilateral  paralysis,  articulation  and  deglutition 
are  little  impaired.  The  pronunciation  of  labials, 
and  the  production  of  falsetto  notes  may,  how- 
ever, be  difficult.  In  bilateral  paralysis,  articu- 
lation is  impossible.  Phonation  is  not  impaired, 
unless  the  larynx  is  also  paralysed.  The  masti- 
cation of  food  is  impeded,  because  the  food  can- 
not be  moved  about  the  mouth.  Deglutition  is 
also  interfered  with,  because  the  food  cannot  be 
rolled  into  the  fauces;  and  soft  foods,  when 
they  reach  the  pharynx,  may  be  driven  again 
into  the  mouth  in  consequence  of  the  absence  of 
the  natural  supporting  movement  of  the  tongue. 
Tas.t  is  not  primarily  affected,  but  may  bo  some- 
what dulled,  because  the  patient  is  unable  to 
move  substances  about  the  month. 

Diagnosis. — The  position  of  the  lesion  is  in- 
dicated by  the  associations  of  tho  paralysis.  If 
the  disease  is  in  the  motor  tract  above  the- 
nucleus  (pons,  crus,  or  hemisphere),  there  is 
hemiplegic  weakness  on  the  side  of  the  paralysis 
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of  the  tongue.  In  disease  of  the  nucleus  the 
paralysis  is  commonly  bilateral,  is  associated 
with  paralysis  of  the  lips  and  throat,  and  there 
is  usually  -wasting.  Disease  of  the  fibres  of 
origin  within  the  medulla  is  associated  witt 
paralysis  of  the  opposite  limbs,  so  that  the  tongue 
deviates  from  the  paralysed  side.  When  the 
disease  is  at  the  surface  of  the  medulla,  the 
paralysis  is  commonly  unilateral,  and  is  asso- 
ciated with  paralysis  of  the  corresponding  half 
of  the  palate  and  vocal  cord  (Hughlings  Jack- 
son.) In  disease  of  the  fibres  of  origin  within 
or  outside  the  medulla,  there  is  commonly  wast- 
ing. The  diagnosis  of  the  pathological  cause  of 
the  paralysis  rests  on  the  course  of  the  affection, 
and  on  the  presence  of  any  causal  and  associated 
condition. 

Prognosis. — This  is  usually  unfavourable,  on 
account  of  the  gravity  of  the  disease  which 
damages  the  nerve  or  centre.  Even  in  syphilitic 
cases,  recovery  is  often  incomplete. 

Treatment. — The  treatment  of  paralysis  of 
the  hypoglossal  nerve  is  that  of  the  causal 
disease.  Tonics,  counter-irritation,  iodide  of 
potassium  and  mercury,  with  occasionally  the 
application  of  electricity  to  the  tongue,  are  the 
most  important  remedies  to  be  employed,  accord- 
ing to  the  serological  indication.  The  most  con- 
venient method  of  applying  electricity  is  by 
means  of  a  tongue  depressor  in  a  wooden  handle, 
the  blade  being  insulated  by  a  coating  of  sealing 
was  where  it  comes  in  contact  with  the  lips. 

2.  Spasm. — Spasm  in  the  parts  supplied  by 
the  hypoglossal  nerve  is  rare.  The  tongue  parti- 
cipates in  the  convulsive  movements  in  epilepsy, 
is  jerked  between  the  champing  jaws,  and 
thus  becomes  bitten.  Cases  have  been  met  with 
in  which  the  tongue  is  affected  with  a  'functional 
spasm'  in  speaking,  analogous  to  'writer's  cramp,' 
but  these  are  so  rare  as  scarcely  to  need  detailed 
description.  W.  E.  Gowers. 

HYPOSPADIAS  (orb,  under,  and  o-irdSiov, 
a  space). — A  malformation  of  the  penis  in  -which 
the  orifice  of  the  urethra  is  underneath  or  behind 
the  glans.    See  Malformations. 

HYPOSTASIS  (un-li,  under,  and  araa),  I 
stand). — Definition. — This  term  is  applied  to 
that  condition  of  the  vessels  of  a  part,  which 
consists  in  an  overfulness,  caused  mainly  by  a 
dependent  position,  with  a  varying  degree  of 
diminution  in  the  rate  of  flow  of  the  contained 
fluid. 

Pathology. — The  entire  conditions  of  the 
venous  circulation  are  such  as  to  readily  favour 
a  stasis  or  stagnation  of  the  blood-flow ;  and  a 
trifling  cause,  such  as  would  in  no  way  affect 
i  he  arterial  flow,  may  easily  impede  the  venous 
current.  The  veins  also  are,  as  a  rule,  less 
firmly  supported  by  the  surrounding  tissues 
than  the  arteries;  and  this,  with  their  thinner 
coats,  slighter  elasticity  and  resistance,  render 
them  easily  liable  to  distension  by  the  blood  in 
congestion.  If  a  dependent  position  be  added  to 
these  conditions,  thereby  offering  a  resistance 
to  the  return  flow  of  the  blood,  whilst  it  favours 
the  circulation  in  the  arteries,  a  combination 
of  circumstances  exists  to  which  the  term 
hypostatic  congestion  is  applied.  The  liability 
of  the  veins  of  the  leg  to  bocomo  congested, 
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leading  to  a  varicose  condition  and  its  results 
is  an  example  of  this  state.  If,  in  addition 
to  all  these  factors,  the  heart  be  enfeebled  and 
the  arterial  tone  be  diminished,  obviously  an- 
other cause  for  stagnation  is  introduced,  and  of 
necessity  will  manifest  itself  most  in  those  situa- 
tions predisposed  to  stasis.  Such  a  state  is  seen 
in  the  hypostatic  congestion  of  the  lungs,  which 
usually  attends  in  a  greater  or  less  degree  all 
pyrexial  condi'-;ons.  The  recumbent  attitude, 
the  enfeebled  ;art,  and  the  lax  vessels  emi- 
nently favour  an  overfulness  of  the  veins.  It 
is  obvious  that  although  the  excess  of  blood 
primarily  occurs  on  the  venous  side  of  the  capil- 
lary system,  very  soon  the  arterial  area  will  share 
in  the  engorgement,  and  the  whole  vascular  sys- 
tem of  the  part  become  overfilled. 

Eesuxts. — The  pathological  results  of  such  a 
state  are  very  much  the  same  as  those  following 
auy  congestion.  The  distended  vessels,  with  the 
increased  blood-pressure  that  co-exists,  readily 
permit  of  a  transudation  of  the  fluid  part  of 
the  blood,  hence  oedema ;  if  the  conditions  be 
extreme,  capillary  rupture  may  take  place,  and 
haemorrhagic  effusions  result.  Any  continuance 
of  this  state  will  lead  to  malnutrition  of  the 
tissues  affected;  the  proper  supply  of  arterial 
blood  is  interfered  with ;  and  the  part  is  loaded 
with  an  effete  venous  blood,  and  infiltrated  with 
serum.  Hence  the  structural  repair  of  the 
tissues  is  improperly  performed,  and  there  is  a 
tendency  to  the  development  of  an  imperfect  form 
of  connective  tissue  ;  or,  on  the  other  hand,  the 
destructive  rather  than  the  productive  aspect  may 
predominate,  and  ulceration  follow.  When  the 
hypostasis  is  associated  with  an  acute  general 
state,  as  of  the  lungs  in  any  specific  febrile  disease, 
it  is  very  apt  to  pass  on  into  a  form  of  inflamma- 
tion characterised  by  a  want  of  acuteness.  There 
are  the  same  inflammatory  products,  the  same 
changes  in  the  vessels  and  tissues  of  the  lungs,  and 
very  much  the  same  symptoms  as  occur  in  the 
course  of  an  ordinary  pneumonia,  but  they  are 
less  severe  in  character,  and  on  the  whole  do 
not  tend  so  readily  to  a  favourable  resolution. 

Treatment. — Eecognising  the  cause,  altera- 
tion of  position  is  obviously  the  rational  treat- 
ment of  hypostatic  congestion ;  additional  sup- 
port by  bandaging  is  often  advisable.  In  acute 
febrile  diseases  stimulants  are  of  much  service 
in  the  prevention  or  relief  of  this  condition  in 
connection  with  the  lungs,  should  the  heart's 
action  be  enfeebled.  W.  H.  Axxchin. 

HYSTERALGIA  (vcrrepa,  the  womb,  and 
&\yos,  pain). — Pain  in  the  womb,  frequently 
supposed  to  be  of  a  neuralgic  nature.  See  Womb, 
Diseases  of. 

HYSTERIA  {yarepa,  the  womb). — Stnon.  : 

Fr.  Hysteric  ;  Ger.  Hysteric. 

Hysteria  is  a  term  the  etymology  of  which  is 
misleading,  and  had  best,  therefore,  be  disre- 
garded. It  is  often  improperly  applied  to  cases  of 
simple  malingering,  and  others  which  do  not  ad- 
mit of  ready  explanation.  Its  use  is  best  restricted 
to  a  condition  of  the  nervous  system  fairly  defined, 
but  the  intimate  pathology  of  which  is  not  known, 
characterised  by  the  occurrence  of  convulsive 
seizures  and  by  departures  from  normal  function 
of  various  organs,  leading  to  very  numerous'and 
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often  perplexing  symptoms.    These  are  apt  to 
simulate  those  commonly  arising  from  definite 
alterations  of  structure,  but  differ  from  the  latter 
m  the  fact  that  they  may  often,  even  when  at 
thoir  worst,  be  removed  instantaneously,  usually 
under  the  influence  of  strong  emotion.    It  would 
seem  that  there  is  a  disturbed  or  congenitally 
defective  condition  of  the  cerebral  substance,  in- 
volving in  all  cases  tho  highest  norvous  centres, 
and  in  various  examples  extonding  more  or  less 
also  to  somo  of  thoso  which  preside  over  auto- 
matic phenomena.    Partial  or  complete  suspen- 
sion of  inhibitory  influence  would  appear  to  be 
the  most  patent  result  of  the  condition,  whatever 
it  be,  and  this  is  recognised  as  well  in  regard 
to  the  mental  as  to  the  more  evidently  physical 
processes  belonging  to  cerebral  function.  A 
laugh  which  cannot  be  checked,  but  continues 
until  tears  flow,  or  the  limbs  become  convulsed, 
is  a  typical  example  of  such  a  suspension  of  con- 
trol, and,  if  studied,  throws  light  upon  the  nature 
of  a  considerable  portion  of  the  phenomena  of 
hysteria.    Tho  jerking  expirations  of  laughter 
arise  from  excitation  of  the  respiratory  centre, 
and  when  this  excitation,  uncontrolled  by  higher 
centres,  acquires  an  abnormal  strength,  it  extends 
to  other  parts  of  the  medulla  oblongata  and  spinal 
cord,  and  produces  general  convulsions.  It  over- 
flows, as  it  were,  into  other  nervous  centres  which 
in  health  would  receive  none  of  the  exciting 
impulse.    Between  the  lowest  (automatic)  func- 
tions of  the  cerebro-spinal  nervous  system  and 
the  highest  (psychical)  there  is   an  ever-in- 
creasingly  complex  system  of  excito-motor  pro- 
cesses, which  may  be  in  part  or  wholly  under 
the  pathological  influence,  whatever  it  be.  Hence 
the  bizarre  character  of  the  hysterical  pheno- 
mena, and  the  circumstance  that  the  symptoms 
always  include  modifications  of  those  processes 
which  underlie  the  mental  faculties.    The  sus- 
pension of  the  power  of  control  possessed  by  the 
higher  centres  explains  the  irregular  movements, 
spasms,  and  convulsions.  Hyperesthesia  and  pain 
are  dependent,  probably,  in  hysteria,  upon  such 
a  molecular  change  being  initiated  in  the  sensory 
ganglionic  centres  as  is  ordinarily  propagated 
from  the  periphery.    Hysterical  paralysis,  on 
the  other  hand,  signifies  that  the  power  of  the 
higher  centres  in  liberating  movements  is  in 
abeyance.    In  hysterical  anaesthesia  it  is  pro- 
bably feeling  or  sensory  perception  and  not  the 
function  of  the  sensory  apparatus  which  is  in 
abeyance,  whilst  the  reflex  actions  which  result 
from  excitation  of  sensory  nerves  are  performed 
in  an  orderly  manner.    A  patient  may  work  a 
needle  with  fingers  which  can  be  touched  or 
pricked  without  the  act  being  felt.    Tactile  im- 
pressions are  conveyed  to  the  ganglionic  centres 
by  the  afferent  nerves,  and  excite  the  action  of 
efferent  nerves  so  that  the  muscles  are  con- 
tracted.   What  is  wanting  is  the  participation 
of  those  higher  centres  in  which  consciousness 
runs  parallel  to  this  physiological  action. 

iEnoLOOY. — Predisposing  causes. — A  state  of 
more  or  less  imperfect  development  of  the 
higher  nervous  centres  of  congenital  origin  very 
frequently  Underlies,  it  is  probable,  tho  various 
•ircumstances  which  apparently  conduce  to  the 
hysterical  conditions. 

The  fomalo  sex  is  much  more  prone  than  the 


male  to  the  affection,  which  usually  occurs  be- 
tween the  ages  of  fifteen  and  thirty,  and  most 
frequently  of  all  between  fifteen  and  twenty. 
Luxury,  ill-directed  education,  and  unhappy 
surroundings,  celibacy  where  not  of  choice  but  en- 
forced by  circumstances,  unfortunate  marriages, 
alcoholism,  premature  cessation  of  ovulation, 
and  long-continued  trouble— all  predispose  to 
hysteria.  A  somewhat  frequent  antecedent  is  a 
long  and  wearisome  nursing  of  a  sick  relation, 
with  much  broken  rest.  The  disorder  is  only  ex- 
ceptionally found  in  women  suffering  from  dis- 
eases of  the  genital  organs,  and  its  relation  to 
uterine  and  ovarian  disturbance  is  probably 
neither  more  nor  less  than  that  which  obtains  in 
other  neuroses.  Exception  must  be  made  in  the 
case  of  prostitutes  affected  with  venereal  disor- 
ders, who  are  very  prone  to  hysteria.  In  this 
class,  however,  the  condition  is  complicated  by 
the  physical  and  moral  influences  to  which  their 
life  subjects  them,  and  amongst  these  alcohol 
frequently  occupies  a  very  important  place. 
Like  epilepsy,  migraine,  and  some  forms  of  in- 
sanity, hysteria  is  prone  to  be  intensified  at  the 
catamenial  period. 

The  occurrence  of  hysteria  (although  compara- 
tively rare)  in  males  is  sufficient  of  itself  to  dis- 
prove the  uterine  theory  of 'Causation. 

Determining  causes. — These  include  painful 
impressions ;  long  fasting ;  strong  emotions ; 
imitation  ;  and  shock  to  the  nervous  system,  phy- 
sical or  moral. 

Symptoms  axd  Diagnosis. —  In  the  limited 
space  in  which  it  is  necessary  that  the  subject  of 
hysteria  should  be  treated,  it  will  be  best  to 
describe  together  some  of  the  most  frequent 
forms  which  the  neurosis  takes,  and  the  principles 
upon  which  a  diagnosis  can  be  made.  Hysteria 
produces  symptoms  which  may  be  referred  to 
every  function  of  the  body.  For  consideration 
they  may  be  roughly  classed  in  the  following 
groups,  it  being  understood  that  all  may  occur 
either  coincidently  or  in  succession  : — 1.  Menial. 
2.  Sensory.  3.  Motor.  4.  Circulatory.  5.  Visceral. 

1.  Mental. — The  intelb'gencemay  be  apparently 
of  good  quality,  the  patient  evincing  sometimes  re- 
markable quickness  of  apprehension;  but,  carefully 
tested,  it  is  found  to  be  wanting  in  the  essentials 
of  the  highest  class  of  mental  power.  The  me- 
mory may  be  good,  but  judgment  is  weak,  and 
the  ability  to  concentrate  the  attention  for  any 
length  of  time  upon  a  subject  is  absent.  So  also 
regard  for  accuracy,  and  the  energy  necessary  to 
ensure  it  in  any  work  that  is  undertaken,  are  defi- 
cient. The  emotions  are  excited  with  undue  readi- 
ness, and  when  aroused  are  incapable  of  control. 
Tears  are  occasioned  not  only  by  pathetic  ideas 
but  by  ridiculous  subjects,  and  peals  of  laughter 
may  incongruously  greet  some  tragic  announce- 
ment. Or  the  converse  may  take  place ;  the 
ordinary  signs  of  emotion  may  be  absent,  and 
replaced  by  an  attack  of  coma,  convulsion,  pain, 
or  paralysis.  Perhaps  more  constant  than  any 
other  phenomena  in  hysteria  is  a  pronounced 
desire  for  the  sympathy  and  interest  of  othors. 
This  is  evidently  only  one  of  tho  most  charac- 
teristic qualities  of  femininity  uncontrolled  by 
the  action  of  the  higher  nervous  centres,  which 
in  a  healthy  state  keep  it  in  subjection.  There 
is  very  frequently  not  only  a  deficient  regard  f«i 


trutn  fulness,  but  a  proneness  to  active  deception 
and  dishonesty.  So  common  is  this,  that  the 
various  phases  of  hysteria  are  often  assumed  to 
be  simple  examples  of  voluntary  simulation,  and 
the  title  of  disease  refused  to  the  condition.  But 
it  seems  more  reasonable  to  refer  the  symptom 
to  impairment  of  the  highly  complex  nervous 
processes  which  form  the  physiological  side  of 
the  moral  faculties. 

2.  Sensory. — Pain,  hyperesthesia,  and  anaes- 
thesia occur  with  perhaps  equal  frequency.  The 
diagnosis  of  the  hysterical  origin  of  such  altera- 
tions of  sensibility  is  effected  partly  by  excluding 
the  presence  of  other  causes,  and  partly  by  con- 
sideration of  any  accompanying  or  antecedent 
peculiarities  of  manner  and  conduct.  Hysterical 
pain,  where  it  is  associated  with  some  evident 
local  change,  is  found  to  be  greatly  in  excess  of 
that  which  would  ordinarily  accompany  the  ob- 
served cause.  Where  pain  or  hyperesthesia  is 
complained  of  in  situations  and  of  a  character 
which  would  commonly  point  to  some  existing  in- 
flammation, it  is  necessary,  by  examination  of  the 
pulse  and  temperature,  to  exclude  such  a  condi- 
tion. Hysterica]  pain  is  apt  to  cease  suddenly 
when  the  attention  is  diverted,  and  to  be  in- 
creased by  inquiry  and  sympathy.  Some  of  the 
most  common  seats  of  pain  and  tenderness  are 
the  following : — 

(a)  The  lower  part  of  the ,  side  of  the  chest 
(usually  the  left)  simulating  intercostal  neu- 
ralgia, but  distinguished  from  it  by  the  tenderness 
being  wide-spread,  stiperficial,  and  not  confined 
to  certain  points.  Pressure  here  will  sometimes 
occasion  disturbances  of  respiration  and  circu- 
lation. 

(6)  Some  of  the  vertebral  spines,  visually  in 
the  cervical  and  upper  dorsal  region.  Prom  the 
error  of  mistaking  this  for  commencing  disease 
of  the  vertebrae  numbers  of  young  women  have 
been  confined  to  a  couch  for  months  or  years, 
and  their  health  permanently  damaged.  The 
points  of  diagnosis  are  the  patient's  antecedents; 
there  is  often  a  history  of  aphonia,  or  paraly- 
sis, or  hysterical  fits.  Or  it  may  happen  that, 
long  after  the  pain  has  been  first  complained 
of,  the  patient  has  been  seen  to  take  a  prodigious 
amount  of  exercise  on  some  one  occasion  without 
complaint.  A  very  much  slighter  pressure,  too, 
causes  pain  than  is  at  all  usual  in  vertebral 
caries.  It  has  to  be  remembered,  however,  that 
a  patient  affected  with  vertebral  disease  may 
also  be  hysterical. 

(c)  Acute  pain  in  a  joint,  occurring  usually 
some  little  time  after  a  slight  injury  and  giving 
rise  to  suspicion  of  inflammation,  but  distin- 
guished from  this  by  the  fact  that  after  a  few  days 
of  great  pain  the  joint  does  not  feel  hot  to  the 
touch,  and  is  not  swollen,  and  that  the  thermo- 
meter shows  no  rise  of  temperature.  The  pain 
is  more  easily  oxcited,  too,  by  touching  the  skin 
than  by  pressing  the  articulutory  surfaces 
against  each  other. 

It  is  necessary  to  remember  that  in  locomotor 
ataxy  there  may  be  exquisite  pains  (of  a  shoot- 
ing character)  having  their  seat  in  a  joint  or  its 
neighbourhood,  and  accompanied  by  some  local- 
ised hyperesthesia  of  the  skin.  _  The  disease 
rarely  affects  young  females,  but  it  may  do  so, 
and  tho  condition  is  then  extremely  liable  to  be 


1.KJLA.  07!) 

mistakon  for  hysteria.  Tho  chief  points  of  dia- 
gnosis are,  that  in  locomotor  ataxy  there  will 
be — 1.  absence  of  patellar  tendon  reflex  ;  2.  a 
peculiar  character  of  the  pains — lightning-like  ; 
3.  probably  some  analgesia  of  the  extremities ; 
and  4.  an  ataxic  gait.    See  Locomotor  Ataxy. 

(d)  Tenderness  of  the  mamma  or  darting  pains 
through  its  substance,  recalling  those  of  scirrhus. 
The  absence  of  any  lump,  and  the  effect  of  en- 
gaging attention,  will  serve  to  distinguish. 

(e)  Pain  in  the  head  of  very  severe  character, 
'  like  a  nail  being  driven  into  the  skull '  (davits). 
This  is  probably  neuralgic,  and  is  by  no  means 
confined  to  the  hysterical.  There  is  also  a  more 
diffused  pain,  described  as  of  great  violence  and 
exceedingly  obstinate.  This  pain  is  sometimes 
suggestive  of  cerebral  tumour,  from  which,  how- 
ever, it  may  often  be  distinguished  by  the  fact 
that  the  ophthalmoscope  shows  no  optic  neuritis, 
and  that  there  is  no  vomiting.  But  great  caution 
is  necessary  in  coming  to  a  conclusion  that  severe 
and  long-continued  pain  in  the  head  is  hysterical. 
And  here  it  may  be  well  to  say  that  in  an  accu- 
rate knowledge  of  the  characteristics  of  the  dis- 
ease supposed  to  be  simulated  lies  the  only 
safety  as  regards  diagnosis.  Nor  must  it  be  for- 
gotten that  persons  with  serious  organic  disease 
are  frequently  affected  also  with  hysterical  symp- 
toms. 

(/)  Epigastric  tenderness.  Careful  pressure 
will  often  show  that  the  tenderness  is  at  the 
origin  of  the  recto-abdominalis  muscles,  and  not 
in  the  stomach.  But  there  is  sometimes  pain  in 
the  stomach  itself,  and  this  may  be  associated 
with  disgust  for  food  or  depraved  appetite. 

(g)  Tenderness  in  one  or  other  iliac  region, 
deep  pressure  upon  which  will  sometimes  evolve 
hysterical  symptoms,  and  also  in  some  cases  oi 
hysterical  convulsions  will  check  the  paroxysm. 

Anesthesia  may  involve  (though  rarely)  the 
whole  body.  It  is  more  commonly  confined  to 
one  half,  and  this  the  left,  and  is  then  frequently 
associated  with  tenderness  in  the  iliac  region  of 
the  same  side  ;  or  it  may  be  limited  to  a  small 
patch.  The  sense  of  touch  often  remains  whilst 
painful  impressions  and  those  of  temperature 
cannot  be  perceived.  The  anaesthesia  may  be 
confined  to  the  surface,  or  involve  as  well  the 
deeper  structures,  into  which  pins  may  be  stuck 
without  evoking  signs  of  pain.  The  left  con- 
junctiva is  often  the  seat  of  anaesthesia,  so  that 
it  may  be  touched  or  even  rubbed  without  any 
reflex  movements  of  the  eyelids  being  excited. 
So  also  the  pharynx  may  be  tickled  without 
exciting  the  ordinary  spasmodic  contraction,  and 
the  epiglottis  touched  by  the  finger  without 
inconvenience.  Such  affectionf.  of  cutaneous 
sensibility  may  have  to  be  looked  for,  as  they 
are  often  unsuspected  by  the  patient  herself.  As 
regards  diagnosis  the  existence  of  peripheral 
nerve-lesions  may  be  excluded,  by  the  absence  of 
trophic  disturbance.  The  condition  is  not  likely 
to  be  confounded  with  hemiplegia,  unless  perhaps 
when  it  has  immediately  followed  a  convulsive 
attack,  and  is  accompanied  by  apparent  loss  of 
power  in  the  limbs.  Examination  of  the  patient 
and  her  histor;  will  suffice  for  the  diagnosis.  The 
other  special  senses  also  may  bo  disordered  in 
hysteria.  There  may  be  intolerance  of  light, 
subjective  sense  of  taste  or  smell,  roaring  noises 
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in  the  ears ;  or,  conversely,  loss  of  sight  (either 
in  half  of  both  oyes,  or  in  one  oyo),  loss  of  smell, 
or  taste,  or  houring.  Or  there  may  bo  feelings 
us  of  a  limb  or  othor  part  being  enormously 
onlarged,  of  the  body  being  conlined  in  a  stiff 
«ase,  of  tho  feet  being  drawn  up  by  strings 
undor  them,  of  '  pins  and  needlos '  around  tho 
waist,  or  of  numbness  and  coldness  in  one  half 
of  the  body  (almost  always  tho  left).  It  may  be 
said  gonerally  of  tho  disordors  of  sensation  that 
they  aro  capricious  in  their  appearance,  coming 
and  going,  as  they  would  not  did  they  depend 
upon  organic  disoaso  (this  recurrence  is  especi- 
ally significant)  ;  that  thoy  aro  very  apt  to  ensue 
upon  some  moral  shock  or  convulsivo  seizure ; 
and  that  careful  examination  will  prove  them  to 
be  unaccompanied  by  such  other  symptoms  as 
would  bo  likely  to  bo  present  did  thoy  depend 
upon  the  organic  alteration  which  they  simulate. 

3  Motor. — The  principal  motor  symptoms  in 
hysteria  are  local  spasm,  more  or  less  general 
convulsion,  and  paralysis.  The  most  common  of 
all  symptoms  of  hysteria  is  the  globus  h/stericus. 
A  lump  appears  to  the  patient  to  arise  from  the 
epigastrium  like  an  egg,  and,  travelling  upwards 
to  the  throat,  causes  a  sensation  of  choking,  and 
is  often  accompanied  by  an  outburst  of  tears. 

Spasm  affecting  some  out  of  the  various  muscles 
concerned  in  the  respiratory  acts  gives  rise  to  a 
great  variety  of  symptoms  highly  characteristic 
of  hysteria.  There  may  be  cough  of  a  peculiarly 
sharp,  ringing  character,  constant  except  during 
sleep,  unaccompanied  by  expectoration,  strongly 
influenced  by  moral  causes.  A  little  observation 
will  show  that  the  cough  does  not  occur  when 
the  patient  is  quite  alone  and  apparently  no  one 
within  earshot,  but,  on  the  other  hand,  it  is 
greatly  intensified  by  enquiry  and  solicitude.  It 
ceases  during  sleep.  Sometimes,  instead  of  cough, 
a  loud  expiratory  sound  is  produced,  of  most  dis- 
cordant character,  resembling,  perhaps,  a  railway 
whistle,  the  quacking  of  a  duck,  or  the  barking 
of  a  dog ;  and  this  may  take  place  irregularly,  or 
may  be  marked  'by  a  curiously  distinct  periodi- 
city. Or  there  may  be  rapid,  deep  whooping 
inspirations,  with  signs  of  suffocation.  Occasion- 
ally with  the  hysterical  cough  there  is  a  hyper- 
secretion of  mucus  ;  and  if,  as  often  happens, 
there  is  also  disturbance  of  digestive  functions 
and  consequent  tendency  to  emaciation,  and  at  the 
same  time  such  constriction  of  the  air-passages 
as  gives  rise  to  sibilant  rdles,  a  primd.  facie  re- 
semblance to  phthisis  is  presented,  which  can 
only  be  distinguished  by  prolonged  observation, 
aided  by  the  stethoscope  and  thermometer. 
Laughing  and  crying  are  very  frequent  forms  of 
expiratory  spasm.  Yawning,  hiccough,  and  sneez- 
ing are  also  met  with.  Clonic  spasm,  of  muscles, 
especially  of  those  movingthehead  and  shoulders, 
or  back,  is  not  uncommon.  Or  one  of  the  muscles 
of  the  thigh  may  be  so  affected,  and  the  apparent 
pulsation  caused  by  the  rhythmical  contractions 
give  rise  to  a  suspicion  of  aneurism. 

Tonic  spasm  of  one  or  more  muscles  of  a  limb 
is  still  more  frequent.  It  is  ofton  very  obstinate, 
and  after  enduring  for  months  or  years  may  sud- 
denly resolve  without  any  permanent  alteration 
being  left  behind. 

Contraction  of  a  limb  thus  produced  may  con- 
tinue during  sleep  and  even  resist  the  influence 


of  chloroform  inhalation,  unless  this  is  pushed  t<» 
its  full  extent.  Should  one  of  the  abdominal 
muscles  bo  thus  affected,  an  abdominal  tumour 
is  produced,  which  may  be  mistaken  for  seme 
growth  in  tho  cavity ;  and  if  the  pulsations  of 
the  aorta  should  bo  communicated  to  it,  a  strong 
primd  facie  resemblance  to  abdominal  aneurism 
is  caused.  The  best  mode  of  diagnosis  is  by 
faradisation,  which,  if  persevered  in  for  sever.il 
minutes,  will  exhaust  the  muscular  contractility 
and  cure  the  ailment  if  it  be  of  this  kind.  If  it 
is  not  a  '  phantom  tumour1  of  this  descriptor 
but  a  genuine  growth,  the  muscle  will  be  con- 
tracted by  tho  current,  and  it  may  then  be  pos- 
sible to  feel  the  tumour  as  something  evidently 
distinct  from  tho  muscle. 

Convulsive  seizures  are  of  common  occurrence, 
and  are  usually  preceded  by  a  sense  of  suffoca- 
tion, difficulty  of  swallowing,  pain  in  the  belly 
or  stomach,  headache,  vertigo,  or  some  inde- 
scribable sensation  in  one  of  the  extremities. 
There  is  often  a  cry  as  of  one  being  choked, 
unlike  the  peculiar  wailing  6hriek  which  ushers 
in  tho  epileptic  seizure.  Usually  there  is  not 
the  extreme  suddenness  of  attack  which  charac- 
terises epilepsy,  but  the  patient  may  be  manifestly 
struggling  against  the  seizure  for  a  small  but 
appreciable  interval.  "When  at  last  she  falls, 
she  does  not  usually  do  so  with  violence  enough 
to  receive  severe  injury,  and  positions  of  danger 
are  generally  avoided.  The  epileptic  often  falls 
in  the  fire,  the  hysterical  patient  never.  The 
spasms  of  muscles  which  succeed  are  often  tetanic 
in  character,  and  sometimes  wear  an  aspect  of 
design — the  patient  grips  articles  with  her  hands 
or  teeth.  The  face  may  be  more  or  less  red.  In 
epilepsy  it  is  usually  first  pale  and  then  livid. 

There  is  often  more  or  less  complete  opistho- 
tonos, which  is  usually  absent  in  epilepsy.  It  is 
doubtful  how  far  consciousness  is  ever  completely 
lost,  but  though  for  the  most  part  it  is  retained 
during  the  attack,  there  are  certainly  cases  in 
which  it  is  to  a  great  extent  in  abeyance.  It  is 
characteristic  of  hysteria  that,  however  rapid  and 
violent  the  contortions,  the  patient  usually  avoids 
inflicting  any  serious  injury  upon  herself.  During 
the  attack  gesticidations  and  language  are  apt  to 
be  used  which  may  be  reproachful,  or  marked  by 
an  amatory  character  as  regards  some  bystander, 
such  as  is  calculated  to  cause  embarrassment. 
There  may  be  a  single  convulsive  seizure,  ter- 
minated by  a  fit  of  weeping  and  the  passage  of 
a  large  quantity  of  almost  colourless  urine  of 
low  specific  gravity.  Or  there  may  be  a  succes- 
sion of  attacks  extending  sometimes  over  sevend 
hours.  The  tongue  is  not  bitten.  As  a  rule 
the  hysterical  patient  rapidly  returns  to  her 
ordinary  condition  after  the  outburst  is  com- 
pleted, and  fails  to  show  the  heaviness  and  ten- 
dency to  sleep  which  is  characteristic  of  epilepsy. 
The  variety  seen  in  the  character  of  hysterical 
convulsions  suggests  that  the  pathological  influ- 
ence involves  the  nervous  centres,  sometimes  more 
and  sometimes  less  extensively ;  showing  every 
degree  of  muscular  movements,  from  those  of  a 
highly  co-ordinated  or  quasi-voluntary  kind,  down 
to  those  of  a  simply  tetanic  form,  such  as  appear 
to  indicate  either  that  control  of  the  reflex  func- 
tion of  the  spinal  cord  is  temporarily  suspended, 
or  that  the  cerebellar  influence,  as  Hughlings 
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Jackson  thinks,  is  Deing  allowed  to  have  full 
play,  owing  to  some  peculiar  condition  of  the 
cerebrum  interfering  for  a  time  with  its  normal 
power  of  antagonism.  But  it  must  be  borne  in 
mind  that  the  hysterical  patientmay,  like  others, 
become  epileptic,  and  that  there  is  nothing  to  pre- 
vent the  chronic  opileptic  betraying  occasionally 
symptoms  of  hysteria.  Such  mixed  cases  are 
often  difficult  of  diagnosis,  and  it  is  usually  only 
a  prolonged  observation  which  succeeds  in  dis- 
tinguishing the  nature  of  the  condition.  Move- 
ments which  somewhat  resemble  those  of  chorea 
are  occasionally  met  with,  but  their  character 
and  the  surrounding  circumstances  usually  make 
it  easy  to  distinguish  them. 

Paralysis  may  affect  any  of  the  limbs  in 
hysteria,  but  paraplegia  is  the  more  usual  form. 
Hemiplegia  is  comparatively  rare.  The  muscles 
retain  their  nutrition.  There  is  often  at  first 
a  slight  loss  of  irritability  to  induced  currents, 
but  after  a  very  few  applications  this  becomes 
normal.  At  first,  too,  considerable  electro-cuta- 
neous and  electro-muscular  insensibility  may  be 
present.  If  the  form  of  paralysis  be  hemiplegic, 
the  mouth  is  not  affected;  if  paraplegic,  the 
sphincters  are  not  paralysed,  and  there  is  never 
any  bedsore.  If  the  arm  be  the  limb  affected, 
and  the  examiner,  after  flexing  it  slightly  leaves 
go,  it  will  sometimes  remain  in  the  flexed  position, 
which  it  would  not  do  in  hemiplegia.  It  is  note- 
worthy that  in  half  the  cases  of  hysterical  paraly- 
sis, there  is  no  history  of  antecedent  convulsions. 
Cutaneous  anaesthesia  of  the  extremities  will 
give  rise  sometimes  to  a  pseudo-paralysis,  and 
muscular  anaesthesia  may  cause  symptoms  of 
ataxy.  These  may  be  distinguished  from  the 
result  of  organic  change  by  careful  examination. 
Hysterical  speechlessness  may  be  distinguished 
from  aphasia  by  the  patient  being  able  to  write 
down  with  great  facility  the  wishes  she  is  unable 
to  express  in  speech;  and  from  localised  paralysis  of 
the  tongue,  by  her  being  perfectly  able  to  swallow. 

4.  Circulator!/. — There  may  be  syncope  which 
will  simulate  dying.  After  an  indescribable  sen- 
sation at  the  heart — a  fulness  or  stifling  feeling 
— the  pulse  becomes  almost  imperceptible,  the 
patient  is  speechless,  and,  for  periods  varying 
in  length,  is  apparently  in  a  most  precarious 
condition,  recovery  taking  place  after  prolonged 
sighing.  Or  there  may  be  tumultuous  action  of 
the  heart.  The  abdominal  aorta  (and  sometimes 
nlso  other  arteries)  is  occasionally  the  seat  of 
powerful  pulsations,  which  are  visible  in  their 
effects  upon  the  abdominal  wall  and  strongly 
suggest  the  existence  of  aneurism.  The  capillary 
circulation  may  be  deranged  in  the  two  directions 
of  hyporsemia  and  ischaemia.  In  the  former  there 
is  a  patch  of  redness  of  the  skin  accompanied 
by  a  feeling  of  burning  and  tenderness  ;  in  the 
latter,  which  is  especially  seen  in  conjunction 
with  analgesia,  the  skin  is  pale  and  no  bleeding 
follows  the  pricks  of  a  pin.  In  a  recorded  case, 
pressure  upon  a  tender  spinous  process  checked 
the  radial  pulse  for  a  time. 

5.  Visceral. — Vomiting  is  sometimos  a  very 
obstinato  symptom,  all  food  taken  being  speedily 
ejected,  the  condition  lasting  a  surprisingly  long 
time,  often  for  many  months,  without  usually  so 
much  prostration  as  might  be  expected,  but  never- 
theless with  great  loss  of  weight.   Or  there  may 
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be  such  an  active  aversion  from  food  as  renders  it 
very  difficult  to  support  nutrition;  or  adopraved 
appetite  may  cause  substances  to  be  swallowed 
which  have  no  nutritious  property.  In  the  belly 
there  is  frequently  a  hyper-secretion  of  gas  with 
spasm  of  the  bowels,  causing  borborygrai  and 
noisy  eructations.  Intestinal  gas  may  be  im- 
prisoned between  two  points  of  spasmodic  con-, 
traction  of  the  intestine,  giving  origin  to  a 
tumour  capable  of  being  moved  about  in  the 
abdominal  cavity,  and  of  sudden  resolution. 
These  balloons,  it  is  probable,  are  sometimes 
mistaken  for  tumours  of  the  spleen,  kidney,  or 
other  organ.  It  is  not  uncommon  to  have  reten- 
tion of  urine,  the  bladder  becoming  greatly  dis- 
tended, but  contracting  at  once  and  expelling 
its  contents  if  the  patient  be  placed  in  a  hip-bath, 
and  a  bucket  of  cold  water  be  thrown  over  the 
pelvis.  In  other  cases  there  is  an  unduly  fre- 
quent desire  to  empty  the  bladder.  The  secretion 
of  urine  may  be  suppressed  almost  entirely  (but 
this  is  very  rare),  the  little  urine  that  is  passed 
containing  an  unusual  proportion  of  urea,  which 
is  also  found  in  the  vomiting  accompanying 
this  condition. 

There  is  sometimes  very  obstinate  constipation, 
giving  rise  to  enormous  impaction  of  faeces — 
occasionally  also  diarrhosa. 

Cases  occur  in  which  the  symptoms  of  cerebro- 
spinal sclerosis  of  the  disseminated  form,  after 
persisting  perhaps  for  many  months  in  a  young 
woman,  rapidly  or  even  suddenly  disappear.  The 
close  resemblance  to  a  disease  which  is  not  only  in- 
curable but  tends  to  become  progressively  worse, 
is  so  strong  that  it  is  often  impossible  to  form  a 
diagnosis,  and  a  very  guarded  prognosis  becomes 
necessary.  In  the  present  state  of  our  know- 
ledge it  is  customary  to  class  such  cases  with 
those  of  hysterical  paralysis ;  but  it  is  quite  a 
question  whether  they  are  not  really  cases  of 
incipient  cerebro-spinal  sclerosis,  recovering  ere 
the  stage  of  irreparable  change  is  arrived  at. 
There  is  good  reason  to  think  that  cases  of  dis- 
seminated cerebro-spinal  sclerosis  are  not  at  all 
unfrequently  supposed  to  be  simple  examples 
of  hysteria.  The  disease  is  characterised  in  its 
early  stage  (the  only  period  when  mistake  is 
possible)  by  some  general  weakness  of  limbs, 
accompanied  by  slight  tremors  on  voluntary 
movement  only,  and  an  utterance  which  is  slow 
and  drawling,  with  occasional  slurring  of  words. 
Careful  examination,  especially  noting  the  cir- 
cumstance that,  for  example,  the  arm  only  shakes 
when  the  patient  is  directed  to  take  hold  of  an 
object,  is  usually  sufficient  to  distinguish  the  dis- 
ease from  hysteria,  but  there  is  sometimes  con- 
siderable difficulty,  and  caution  should  be  ob- 
served in  avoiding  hasty  conclusions. 

Sequels. — Hysterical  symptoms  sometimes 
pass  into  those  of  mania,  melancholia,  and  occa- 
sionally also  of  dementia. 

Prognosis. — This  is  favourable  as  regards  life, 
death  from  hysteria  being  very  rare.  Eocovery 
for  a  time  is  common  enough,  but  too  often  there 
is  a  return  of  the  disease,  the  symptoms  being 
usually  of  a  different  kind.  Some  patients  will 
run  through  almost  every  conceivable  phase  of 
the  disorder  in  turn.  As  a  rule  thero  is  a  ten- 
dency to  cessation  of  the  disease  aftor  the  climac- 
teric period.    It  occasionally  happens,  however. 
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thiit  the  disease  is  continued  into  an  advanced 
period  of  life. 

TitKATMKNT. — If  Medicine  were  in  a  position  to 
regulate  the  mode  of  life,  food,  education,  and 
especially  the  selections  for  propagation  of  the 
species,  it  is  prooablo  that  in  succeeding  genera- 
tions hysteria  would  become  more  and  more 
rare  in  the  race.  It  can  do,  however,  but  little 
for  the  individual.  Intercurrent  maladies  must 
of  courso  receive  the  treatment  proper  to  them. 
Where  ameiuia  is  present  much  good  may  often 
be  done  by  iron.  States  of  malnutrition  tend  to 
precipitate  and  intensify  hysterical  symptoms; 
and  to  remedy  those  is  often  to  do  much  for  the 
concomitant  nervous  disorder. 

But  probably  the  groatest  amount  of  benefit 
which  can  be  brought  to  bear  upon  the  hysterical 
patient  is  through  her  surroundings.  A  girl  who 
has  not  spoken  above  a  whispor  for  months  whilst 
at  home,  will  often  recover  her  natural  tone  of 
voice  in  a  week  if  placed  under  the  judicious 
discipline  of  strangers.  This  is  a  well-known 
circumstance,  and  the  fact  has  tended  very  much 
to  the  belief  that  hysteria  is  simply  vicious 
simulation.    Such  an  inference  is  unjust. 

That  an  altered  relation  of  the  ganglionic 
nerve-cells  to  the  blood-supply  forms  at  least  a 
part  of  the  pathology  of  hysteria  appears  pro- 
bable from  the  effects  of  fasting  in  provoking 
hysterical  outbursts,  and  the  influence  of  food 
and  stimulants  in  postponing  them.  Ammonia  in- 
haled by  the  nostrils  is  a  well-known  and  valuable 
agent  for  the  purpose.  Alcohol  should  be  avoided 
altogether,  as  there  is  great  danger  of  excess. 

It  is  through  the  sensory  nerves  that  the  most 
rapid  influence  is  brought  to  bear  upon  the 
hysterical  condition.  Thus  cutaneous  anaesthesia 
and  hyperesthesia  may  often  be  rapidly  cured 
by  the  application  of  strong  induced  currents 
to  the  portion  of  skin ;  aphonia  by  acting  in  a 
similar  way  upon  the  skin  covering  the  larnyx. 
Paralysis  of  the  limbs  is  in  many  cases  quickly 
cured  by  the  same  means. 

Hysterical  convulsions  may  almost  always  be 
cut  short  by  douching  the  patient  very  freely 
indeed  with  cold  water.  This  should  be  poured 
from  a  height  upon  the  face.  For  a  few  seconds 
there  is  no  perceptible  effect,  then  the  breathing 
becomes  gasping,  and  the  patient  seeks  by  moving 
away  to  avoid  any  further  application.  It  often 
happens  that  the  remembrance  of  this  treatment 
serves  to  prevent  a  repetition  of  convulsions,  but 
it  would  be  wrong  to  conclude  from  this  that  the 
proceedings  of  the  patient  had  been  voluntary. 
The  effect  of  the  cold  douche  is  to  create,  through 
the  medium  of  the  cutaneous  nerves,  a  sudden 
change  in  the  character  of  the  blood-circulation, 
which  may  well  influence  the  state  of  the  gang- 
lionic nerve-centres.  The  supposition  seems  fair 
that  to  remember  the  shock  is  to  have  a  weak 
excitement  of  the  nerve-centres  which  were 
strongly  excited  by  the  application. 

Bromide  of  potassium,  which  is  of  such  valuo 
in  the  grand  mal  of  epilepsy,  has  no  influence  in 
preventing  hysterical  convulsions.  In  a  doubtful 
case  the  exhibition  of  this  drug  is  therefore 
useful  for  purposes  of  diagnosis.  Valerian  (the 
powder  or  tincture)  has  an  unquestionable  effect 
in  the  convulsive  and  spasmodic  symptoms  of 
hysteria,  little  or  none  probably  upon  tho  para- 
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lytic  phases.  Assafcetida  by  enema  is  useful  in 
tympanites  and  colic  of  hysterical  origin.  Small 
doses  of  strychnia  and  opium  are  useful  in 
relieving  some  of  the  distressing  feelings  com- 
plained of  by  hysterical  patients. 

It  is  often  a  question  whether  the  hysterical 
should  marry.  Where  the  disorder  is  slight  and 
the  general  health  is  good,  marriage  may  be  ad- 
vised, supposing  that  the  prospects  of  a  happy 
union  are  favourable.  But  in  very  severe  cases, 
and  especially  when  there  is  also  a  strong  neurotic 
history  in  the  family,  it  should  be  discounte- 
nanced. Nothing  but  harm  can  be  expected  from 
the  strain  of  domestic  cares  upon  a  congenitally 
defective  nervous  system.  T.  Buzzard. 

HYSTERICAL  INSANITY.  —  Almost 
every  variety  of  insanity  may  present  in  certain 
patients  features  which  are  commonly  known  and 
termed  '  hysterical.'  Melancholic  individuals 
will  be  afflicted  with  hysterical  paraplegia  or 
other  paralyses.  Some  will  become  cataleptic 
or  apparently  unconscious,  others  will  display 
all  the  phenomena  of  hystero-epilepsy.  Not 
unfrequently  do  we  see  a  violent  outburst  of 
acute  mania  culminating  and  subsiding  in  a 
brief  period  of  time,  resembling  in  this  an  ordi- 
nary attack  of  '  hysterics.'  It  may  be  doubtful, 
however,  whether  hysterical  insanity  should  be 
looked  upon  as  a  special  variety  of  the  malady. 
It  seems  more  correct  to  look  upon  it  as  insanity 
occurring  in  hysterical  patients,  and  character- 
ised by  the  phenomena  peculiar  to  them.  We 
may  expect  sudden  changes  of  symptoms,  sudden 
improvements,  and  sudden  relapses. 

Prognosis. — The  prognosis  is  unfavourable, 
as  this  insanity  is  found  in  patients  of  an  un- 
stable nervous  organization,  prone  to  frequent 
derangement.  Even  if  recovery  takes  place, 
subsequent  attacks  are  not  unlikely  to  occur. 

Treatment. — Such  persons  require  above  all 
others  moral  treatment.  Medical  treatment 
should  be  directed  towards  the  improvement  of 
the  general  health  rather  than  the  removal  of 
special  symptoms.  G.  F.  Blandford. 

HYSTERITIS  (iWe'pa,  the  womb).— In- 
flammation of  the  womb.  See  Womb,  Diseases  of. 

HYSTERO -EPILEPSY".— Synon.  :  Fr. 
Hystero-£pilepsic  ;  Hysterie  cpilcptiforme  ;  Ger. 
Hysteroepilcpsie. 

Definition. — A  term  applied  to  a  form  of 
hysteria  of  unusual  gravity,  the  convulsions  in 
their  violence  recalling  those  of  epilepsy,  and 
characterised  by  the  occurrence  of  remarkable 
forms  of  anaesthesia,  paralysis,  and  contraction  of 
muscles. 

^Etiology. — The  condition  is  one  which  must 
be  classed  with  hysteria,  and  not  with  epilepsy, 
and  the  circumstances  which  tend  to  the  pro- 
duction of  the  former  disease  are  here  equally 
potent.    Sec  Hysteria. 

Sysiftoms  and  Diagnosis. — It  is  to  the  French 
school,  and  especially  to  Professor  Charcot  of 
Paris,  that  we  owe  the  most  important  descrip- 
tions of  this  disease,  which  would  appear  to  be 
more  common  on  the  Continent  than  in  England. 
The  symptoms  may  be  divided  into: — 1.  Motor; 
and  2.  Sensory. 

1.  Motor. — Convulsive  seizures  occur,  preceded 
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by  an  hysterical  aura  (abdominal  or  epigastric), 
which  usually  gives  the  patient  timely  warning 
enough  to  enable  her  to  place  herself  in  a  position 
of  safety.  Then  there  is  a  shriek,  the  face  is 
pallid,  and  she  falls  (perhaps  whilst  endeavouring 
to  quit  the  room),  the  features  become  distorted, 
and  the  limbs  pass  into  a  state  of  tonic  rigidity. 
There  is  foaming  at  the  mouth,  sometimes  the 
tongue  is  bitten,  and  there  may  be  some  clonic 
convulsions  with  lividityof  features.  Relaxation 
of  the  muscles  and  a  more  or  less  comatose  con- 
dition succeed,  to  be  followed  shortly,  however, 
by  contortions  and  gesticulations  of  a  violent 
character,  coarsely  suggestive  of  the  influence  of 
various  passions — wrath,  fear,  disgust,  lust.  Or 
there  may  be  meaningless  writhings,  presenting 
a  hideous  aspect.  To  this  phase  sometimes  suc- 
ceeds hallucination  of  vision,  or  of  hearing.  Eats 
and  serpents  and  other  objects  of  horror  are  seen. 
The  attack  ends  with  sobs  or  hysterical  laughter. 
There  may  remain  a  temporary  inability  to  empty 
the  bladder  or  to  swallow  food. 

Convulsive  seizures  of  this  co-ordinated  or 
purposive  character,  although  much  more  com- 
mon in  the  female  than  the  male  sex,  are  by  no 
means  confined  to  the  former.  The  condition  is 
not  unfrequently  observed  in  boys,  less  often  in 
men.  In  the  latter  there  is  usually  the  history 
of  some  great  moral  shock  antecedent  to  the 
first  outbreak. 

In  patients  liable  to  attacks  such  as  have  been 
described,  it  is  not  uncommon  to  find  a  contracture 
of  one  or  more  limbs.  This  may  assume  the 
hemiplegia  or  paraplegic  form ;  and  it  may  be  of 
a  passing  character,  lasting  a  few  days  only,  or 
enduring  for  many  years.  The  attitude  may  be 
either  that  of  rigid  flexion  or  extension  ;  and  it 
is  found  to  remain  during  sleep,  only  relaxing 
under  the  profound  effect  of  chloroform  narcosis. 
The  limb  so  affected  does  not  suffer  in  its  nutri- 
tion, and  the  reaction  of  the  muscles  to  electrical 
currents  remains  normal. 

The  contractures,  as  well  as  the  sensory  dis- 
turbances described  below,  may  be  said  to  be 
practically  confined  to  patients  of  the  female  sex. 
It  is  very  rare  indeed  to  find  them  in  males. 

2.  Sensory. — It  has  been  noted  that  in  female 
patients  thus  affected  (as  indeed  is  common  in 
hysteria  generally)  there  is  apt  to  be  a  pain  in 
one  or  other  iliac  region,  most  often  the  left, 
which  is  sometimes  constant,  and  in  other  cases 
is  only  discovered  by  pressure.  The  seat  of  this 
pain  is  thought  to  be  the  ovary,  and  it  is  found 
that  whilst  a  moderate  pressure  in  this  region 
may  determine  the  production  of  the  aura  and 
sometimes  of  an  hysterical  attack,  energetic  com- 
pression at  the  spot  will  very  often  cut  short  the 
convulsive  seizure. 

Anesthesia  and  analgesia  are  apt  to  be  found 
sometimes  in  both  sides,  but  much  more  fre- 
quently in  one  half  of  the  patient's  body,  parted 
off  from  the  other  by  the  median  line,  and  thus 
involving  apparently  half  the  head,  face,  and 
trunk,  as  well  as  the  upper  and  lower  extremi- 
ties, though  it  may  be  in  different  degrees  of 
intensity.  It  not  seldom  happens  that  the  patient 
is  herself  unaware  of  the  existence  of  this  in- 
sensibility until  examination  has  disclosed  it. 
The  loss  of  sensibility  sometimes  affects  also  the 
special  senses  ;  and  smell,  taste,  hearing,  sight, 
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and  the  perception  of  colour,  may  each  or  all  be 
lost  on  one  side. 

Accompanying  the  analgesia  it  is  often  seen 
that  the  pin-prick  employed  to  test  the  condition 
fails  to  draw  blood  on  the  affected  side,  whilst 
readily  doing  so  in  the  opposite  limb. 

Where  there  is  loss  of  power  of  the  limbs  with 
contracture  and  anaesthesia  following  a  convul- 
sive seizure,  it  is  not  difficult  for  the  condition 
to  be  ascribed  to  an  attack  of  hemiplegia,  result- 
ing from  organic  disease,  and  there  is  sometimes 
a  doubt  on  this  matter  which  is  not  easily  resolved. 
The  points  of  most  value  in  making  a  differential 
diagnosis  are  the  following: — a.  The  absence 
from  the  first  of  any  deviation  of  the  tongue  or 
facial  paralysis.  After  a  time,  no  doubt,  in 
some  cases  of  hemiplegia  of  organic  origin  these 
symptoms  become  scarcely  visible,  but  it  may 
be  said  that  practically  at  the  onset  they  are 
always  present  to  a  greater  or  less  extent,  b. 
The  extent  and  completeness  of  the  analgesia, 
especially  the  mode  in  which  it  affects  the  trunk, 
which  ordinarily  escapes  in  hemiplegia.  Such 
complete  anaesthesia  as  occurs  in  these  cases  is 
rarely  observed  in  hemiplegia  of  cerebral  origin. 
In  spinal  hemiplegia,  again,  it  would  occupy,  as 
Brown-Sequard  has  pointed  out,  the  side  of  the 
body  opposite  to  that  affected  with  motor  paraly- 
sis. Besides  these  there  is  rarely  much'  difficulty 
in  finding  in  the  symptoms,  surroundings,  or 
history  of  the  patient,  circumstances  which,  com- 
bined with  those  described,  throw  a  strong  light 
on  the  nature  of  the  condition.  The  hysterical 
patient  may  present,  for  example,  retention  of 
urine,  ovarian  tenderness,  and  tympanites ;  and  in 
her  history  there  may  be  an  account  of  aphonia, 
convulsive  seizures  occurring  under  emotion, 
hysterical  cough,  or  some  other  feature  which 
tends  to  stamp  the  case  as  one  belonging  to  this 
great  neurosis. 

Occasionally  these  contractures  remain  perma- 
nent. Much  more  frequently  they  relax,  after  a 
longer  or  shorter  period,  and  the  relaxation  almost 
always  takes  place  suddenly,  usually  under  the 
influence  of  some  moral  shock. 

It  will  sometimes  happen  that  paresis  and 
contracture  of  a  limb  will  occur  without  any  pre- 
vious history  of  hysterical  symptoms,  and  the 
possibility  of  this  must  always  be  borne  in  mind. 
Where  there  is  during  many  hours  a  long-con- 
tinued succession  of  fits  with  brief  intervals  of 
immunity,  considerable  doubt  may  arise  as  to 
the  nature  of  the  attacks,  because  a  very  similar, 
numerous,  and  rapid  recurrence  of  fits  sometimes 
takes  place  in  true  epilepsy.  We  are  indebted 
to  Charcot  for  the  observation  that  whilst  in  the 
case  of  the  epileptic  seizures  of  this  kind  the 
temperature  is  observed  to  rise  greatly  (attaining, 
for  instance,  a  height  of  105°  F.),  no  such  great 
increase  is  noted  when  the  fits  are  of  hysterical 
origin — a  slight  elevation  only  occurring. 

In  cases  of  hystero-epilepsy  it  has  been  noted 
that  there  is  often  colour-blindness,  affecting  the 
eye  on  the  same  side  as  the  hemianaesthesia — 
the  order  of  disappearance,  in  most  cases,  being 
the  following : — violet,  green,  red,  orange,  yellow, 
blue.  Violet  is  the  colour  most  easily  lost,  red 
and  blue,  according  to  Charcot,  being  those  which 
persist  most,  except  in  those  cases  where  achro- 
matopsia is  absolute,  that  is  where  the  patient 
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Looking  at  a  painting  sees  nothing  but  black  and 
white. 

Remarkable  results  have  been  known  to  follow 
the  application  of  metallic  plates  and  the  ap- 
proach of  a  poworful  magnet  to  the  anoehthotic 
side  of  tho  body.  It  is  found  that  if  a  small  plate 
if  some  metal  be  appliod  for  a  few  minutes  to  the 
skin,  a  return  of  sensibility  occurs,  touches  and 
pricks  previously  unperceivod  are  felt,  and  colour- 
vision  is  restored  in  the  affected  eyo.  Tho 
particular  metal  which  will  effect  this  change 
has  to  bo  sought  by  experiment;  in  one  person 
gold,  in  another  silver,  in  others  again  iron, 
tin,  or  coppor,  alone  producing  the  effect.  So 
again  it  is  stated  that  the  approach  (with- 
out actual  contact)  of  a  powerful  horse-shoo 
magnet  will  produce  a  similar  effect  to  the 
contact  of  a  metal.  In  either  case,  pari  passu 
with  the  return  of  sensibility  on  the  affected 
side,  it  is  noted  that  the  other  half  of  the  body 
acquires  the  anaesthetic  state.  There  is  a  trans- 
ference apparently  of  the  phenomena.  The  ap- 
proach of  a  magnet,  it  is  also  found,  will  cause 
a  contracture  to  relax,  the  relaxation  lasting  for 
many  hours.  But  in  this  case,  again,  the  corre- 
sponding limb  of  the  previously  normal  side  is 
found  to  present  evidence  of  paresis.  In  two 
instances  Rosenthal  and  the  writer  have  found 
defective  electrical  excitability,  as  tested  by 
sudden  interruption  of  a  strong  voltaic  current, 
in  the  cerebral  hemisphere  opposite  to  the  side 


which  is  marked  by  antesthetic  symptoms.  In 
the  writer's  own  case  the  experiment  was  followed 
by  considerable  improvement  in  the  cutaneous 
sensibility. 

Treatment. — Cases  of  hystcro-epilepsy  are 
not  amenable  to  any  treatment  by  drugs.  Power- 
ful moral  impressions,  especially  energy  and 
commanding  influence  in  the  medical  attendant, 
are  more  potent  than  anything  else  in  bringing 
about  recovery,  but  it  is  not  always  that  these 
can  be  brought  to  bear.  It  is  desirable,  there- 
fore, that  in  suitable  cases  the  influence  of  the 
measures  just  described  should  be  tested.  In 
cases  of  convulsion  strong  pressure  should  be 
made  upon  that  ovarian  region  in  which  tender- 
ness is  discovered.  In  examples  of  contracture 
and  hemianesthesia  an  application  of  metallic 
plates  of  various  kinds  may  well  be  made  to  the 
skin  of  the  affected  side. 

Very  useful  effects  are  often  produced  by  the 
application  of  strong  Faradic  currents,  which 
may  require  to  be  persisted  in  ere  any  influence 
is  produced.  Blisters  also  repeated  every  three 
or  four  days  are  occasionally  very  useful  in 
causing  the  relaxation  of  a  contractured  limb  and 
the  return  of  sensibility  to  an  anaesthetic  skin. 

Removal  of  the  patient  from  the  family  circle 
and  the  society  of  frightened  or  sympathising 
friends,  is  in  most  cases  a  sine  qua  non  of  suc- 
cessful treatment. 

T.  Buzzard. 


ICE,  Therapeutics  of.  See  Cold,  Thera- 
peutics of. 

ICHOBBH-SJMIA  (('x<ty>  puriform  matter, 
and  at/xa,  the  blood). — A  morbid  condition  of  the 
blood,  caused  by  the  absorption  of  septic  mate- 
rials.   See  "Pvtemta  ;  and  Septicemia. 

ICHTHYOSIS  0xe^>  a  fish).— Synon.  : 
JFish-skin  disease;  Fr.  Ichthyose;  Ger.  Fisoh- 
sckuppenausschlag. 

Definition. — An  affection  of  the  skin  which 
has  received  its  name  from  the  breaking  up  of  the 
cuticle  into  polygonal  areas,  which  suggest  the 
idea  of  the  scales  of  the  fish.  The  surface  of 
the  skin  is  dry,  rigid,  rough,  and  greyish  in 
colour ;  and  the  cuticle  exfoliates  in  fragments, 
which  in  one  place  resemble  dust,  and  in  others 
are  composed  of  thin  glistening  laminae,  like  those 
sf  mica  or  bran. 

JEtiolooy. — As  a  defect  of  development  and 
normal  growth  of  the  skin,  ichthyosis  is  a  con- 
genital affection,  and  often  hereditary ;  and  the 
degree  of  its  manifestation  will  depend  on  acci- 
dental circumstances  of  various  kinds,  and  more 
particularly  on  such  as  appertain  to  food  and 
cleanliness. 

Anatomical  Characters. — In  ichthyosis  the 
cuticle  is   more  abundant  than  natural ;   the  | 
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fibrous  tissue  of  the  derma  is  condensed  and 
hard ;  the  papillae  cutis  are  enlarged  and  elon- 
gated; the  subcutaneous  connective  tissue  is 
lax  and  fatless ;  and  the  whole  organ  is  de- 
void of  succulence  and  elasticity.  In  a  word, 
it  may  be  said  to  be  starved.  The  remain- 
ing characteristics  of  the  disease  are  such  as 
might  be  predicted  from  this  description.  The 
cuticle  formed  in  excess  is  hard  and  brittle,  and 
breaks  up  into  fragments  corresponding  with  the 
arese  of  the  lines  of  motion  and  wrinkles  of  the 
skin ;  the  fragments  being  simply  pulverulent 
in  one  part,  as  upon  the  inner  side  of  the  limbs, 
the  neck,  and  front  of  the  trunk ;  angular  and 
prominent  in  the  neighbourhood  of  the  joints ; 
and  smooth,  flat,  and  polyhedral  on  the  inter- 
nodai  parts  of  the  limbs.  The  follicles  of  t\i«  . 
skin  are  filled  with  dry  exuviae  and  dry  seba- 
ceous substance,  which  in  some  situations  con- 
cretes on  the  surface,  thereby  increasing  the 
thickness  of  the  epidermic  crust.  The  skin  as  a 
whole  is  marked  with  coarse  wrinkles,  resulting 
from  the  stiffness  and  hardness  of  its  substance ; 
and  from  the  looseness  of  the  subcutaneous  tis- 
sue, it  moves  freely  on  the  fascia  beneath.  While 
the  general  character  of  the  integument  is  that 
of  want  of  harmony  as  to  growth  with  the  rest 
of  tho  body  of  the  individual,  there  is  a  defect 
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of  the  oily  secretion  of  the  skin,  sometimes  also 
of  its  aqueous  socretion  ;  a  want  of  the  clearnoss, 
transparency,  and  lustre  which  are  met  with  in 
the  healthy  skin;  and  an  exhalation  of  an  un- 
pleasant odour. 

Varieties. — The  most  striking  modifications 
of  ichthyosis  are  to  be  looked  for  on  the  iiinbs, 
where  the  disease  is  most  marked,  and  the  scales 
of  greatest  magnitude;  on  the  hands  and  feet, 
which  are  dry  and  horny  and  deeply  wrinkled ; 
on  the  neck  and  trunk,  where  the  exfoliation  is 
pulverulent ;  and  upon  the  face,  where  the  cuticle 
is  shining,  roughened  by  the  edges  of  exfoliating 
laminfe,  and  seemingly  distended,  altering  the 
complexion  to  a  brick  or  apple-red.  Another 
modification  results  from  the  presence  of  an  ex- 
cess of  sebaceous  substance,  which,  by  its  adhe- 
sion to  the  skin,  produces  prominent  scales — Ich- 
thyosis sebacea — varying  in  thickness  in  different 
parts  of  the  body,  and  sometimes  giving  rise  to 
spines  of  considerable  length  and  thickness — 
Ichthyosis  spinosa. 

These  modifications  occasion  a  certain  diver- 
sity of  appearance  in  the  affection,  which  has 
suggested  a  variety  of  synonyms.  Thus,  when 
its  conspicuous  symptom  is  dryness  of  the  skin, 
wo  have  termed  it  Xeroderma.  When  the  net- 
work of  lines  which  bounds  its  scales  has  at- 
tracted especial  attention  it  has  been  named 
Ichthyosis  reticulata.  When  the  mother-of-pearl- 
like  polish  of  the  smooth  area  within  the  meshes 
of  the  lines  of  motion  has  been  conspicuous  it  has 
been  called  Ichthyosis  nitida  and  Ichthyose  nacrie. 
When  the  concretion  of  the  epidermic  and  seba- 
ceous substance  assumes  the  figure  of  the  scales 
of  reptiles,  the  term  sauriasis  is  applicable,  and 
Ichthyosis  serpentina ;  whilst  the  elongated  form 
of  crust  has  given  origin  to  the  term  Ichthyosis 
hystrix,  the  '  porcupine  disease.' 

Treatment. — These  considerations  lead  us  to 
the  principles  of  treatment  of  ichthyosis,  and 
suggest  as  primary  indications : — first,  to  pro- 
mote an  improved  nutrition  of  the  body ;  secondly, 
to  effect  the  removal  of  the  excess  of  epidermic 
matter  and  sordes  ;  and,  thirdly,  to  stimulate  the 
innervation  and  circulation  of  the  skin  by  in- 
unction and  friction.  The  first  of  these  indica- 
tions is  to  be  achieved  by  the  use  of  nutritious 
food,  cod- liver  oil,  arsenic,  iron,  and  tonics  in 
general ;  the  second,  by  saponaceous  ablutions 
and  frictions,  and  especially  by  the  Turkish  bath 
and  shampooing ;  and  the  third,  by  frictions  of 
oily  and  gently  stimulating  liniments  into  the 
skin  ;  one  of  the  most  suitable  of  these  remedies 
for  the  purpose  being  the  oleum  theobromse,  or 
cocoa  butter.  Erasmus  Wilson. 

ICTERUS  (iVrlr,  a  weasel ;  with  yellow  eyes). 
A  synonym  for  jaundice.    See  Jaundice. 

ICTUS  SOLIS  {ictus,  a  stroke  ;  sol,  the  sun). 
A  synonym  for  sunstroke.  See  Stjnstboke. 

IDIOCY  (IStdrris,  a  person  private  or  apart). 
Synon.  :  Feeble-mindedness ;  Fr.  Demencc  innie; 
Idiotisme ;  Ger.  Die  Spracheigenheit ;  Blodsinn. 

Definition. — Mental  deficiency  occurring  dur- 
ing infancy  or  the  early  periods  of  life. 

The  term  idiocy  is  not  a  scientific  one,  but  it 
is  convenient  to  employ  it  here  to  include  a  class 
of  maladies  which  differ  essentially  from  insanity 
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both  as  to  their  nature  and  treatment.  The 
strict  meaning  of  an  idiot  is,  '  a  solitary  one,' 
but  it  has  become  so  much  used  as  a  term  of 
opprobrium  that  it  were  well  if  the  phrase, 
1  feeble-minded,'  could  take  its  place. 

Description. — The  term  idiocy  covers  such  a 
large  area,  and  includes  such  a  great  variety  of 
cases,  that  there  is  endless  gradation  in  its  mani- 
festations, from  slight  departure  from  a  normal 
condition,  to  that  state  of  profound  idiocy  in 
which  the  unfortunate  subject  thereof  sees  no- 
thing, feels  nothing,  does  nothing,  and  knows 
nothing.  The  typical  illustration,  however,  is 
best  conveyed  by  reference  to  an  average  condi- 
tion. For  the  most  part,  the  lesion  is  not  only  a 
psychical  one,  but  profoundly  affects  the  physical, 
and  frequently  the  moral  life.  The  stature  is 
less  than  normal,  with  great  tendency  to  assume 
a  stooping  posture.  The  skin  is  often  coarse, 
deficient  in  elasticity,  and  lax,  with  increased 
development  of  areolar  tissue.  The  muscles  are 
weak  and  flabby,  and  respond  feebly  and  irre- 
gularly to  the  action  of  the  will.  The  bones  are 
often  yielding  and  deformed.  The  circulatory 
system  is  usually  weak,  rendering  the  patient 
liable  to  destructive  chilblains  and  frostbite, 
inducing  perilous  effects  from  exposure  to  a  low 
temperature,  and  rendering  slow  any  reparative 
process.  The  lungs  are  extremely  liable  to  in- 
flammatory attacks,  both  in  their  bronchial  tubes 
and  parenchyma,  and  prone  to  tubercular  disease 
if  the  subject  be  resident  on  a  clay  soil.  The 
digestive  system  is  liable  to  be  deranged  by  de- 
fective mastication  of  food,  and  alternately  sub- 
ject on  the  one  hand  to  constipation  fromdefective 
innervation,  and  on  the  other  hand  to  diarrhoea 
from  catarrh,  resulting  from  rapid  alternations  of 
temperature.  The  sexual  functions  are  often  ab- 
normal ;  there  is  a  tendency  to  masturbation  very 
early  in  life,  while  puberty  itself  is  generally  de- 
layed, and  often  sterility  exists.  There  is  not 
unfrequently  phimosis  and  undescended  testis  in 
the  male,  and  non-development  of  the  ovary  in  the 
female.  The  motor  functions  are  abnormal ;  there 
is  usually  defective  co-ordination,  resulting  in  a 
deficiency  in  purposive  acts,  while  there  is  a  ten- 
dency to  the  production  of  purely  rhythmical  and 
automatic  movements.  There  is  diminished  sen- 
sibility, so  that  what  is  painful  to  others  is  borne 
with  complacency.  Speech  is  defective,  partly 
from  want  of  co-ordination  of  the  muscles  of  the 
tongue,  partly  owing  to  deformations  of  the  mouth 
and  palate,  and  partly  to  inability  to  convert  ideas 
into  words.  The  sight  is  often  defective,  due  to 
hypermetropia,  to  imperfect  retinal  sensibility,  to 
congenital  cataract,  or  to  diminished  accommoda- 
tion. These  conditions  are  frequently  associated 
with  strabismus  or  nystagmus.  The  sense  of 
smell  is  lessened,  and  the  discrimination  of  odours 
almost  nil.  The  sense  of  taste  is  defective,  lead- 
ing to  the  eating  of  things  of  an  unpalatable,  and 
even  repugnant  nature.  The  faculty  of  hearing 
is  not  much  interfered  with,  except  in  cases  where 
there  has  been  destructive  disease  of  the  ear. 
The  faculties  of  observation  and  attention  are 
limited.  There  is  generally  great  fondness  for 
music,  and  simple  airs  are  often  readily  learned. 
The  memory  is  not  usually  very  defective,  and 
there  are  often  instances  of  remarkable  power  in 
this  respect.    There  is  very  little  imagination  or 


IDIOCY. 


power  of  abstract  thought,  while  judgment  und 
reasoning  power  are  almost  entirely  absent. 

CTiA BStglQATIOK. — The  best  classification  of 
idiocy,  the  one  which  most  assists  in  the  progno- 
sis and  treatment,  is  that  which  is  based  on  its 
aetiology.  Tho  whole  of  the  cases  may  be  di- 
vided into  three  important  groups,  which  groups 
afterwards  admit  of  subdivision.  The  primary 
groups  are:— 1.  Congenital;  2.  Developmental; 
and,  3.  Accidental. 

1.  Congenital  idiocy.— Tho  congenital  group 
includes  all  those  cases  which  at  the  period  of 
birth  manifest  signs  of  defective  mental  power, 
associated  usually  with  conditions  of  tho  head, 
skin,  and  other  organs,  which  are  indicative  of 
a  congenital  origin.  They  are  cases  which  have 
never  possessed  ordinary  mental  power.  The 
congenital  group  contains  the  following  subdivi- 
sions:— a.  Strumous;  b.  Microcephalic;  c.  Macro- 
cephalic  ;  d.  Hydrocephalic ;  e.  Eclampsic ;  /. 
Epileptic ;  g.  Paralytic ;  and  h.  Choreic. 

2.  Developmental  idiocy. — The  developmental 
group  includes  a  smaller  number  of  cases,  where 
the  child  is  born  manifesting  an  average  intelli- 
gence through  infancy,  or  even  up  to  the  com- 
mencement of  puberty,  but  from  causes  which 
have  influenced  the  nutrition  of  the  embryo 
during  its  intra-uterine  life,  is  born  with  a  pro- 
clivity to  mental  break-down  during  one  of  the 
developmental  crises ;  the  crises  being  the  periods 
of  the  first  dentition,  of  the  second  dentition,  and 
of  puberty.  The  group  includes  those  cases  in 
which  speech  and  mental  faculties  are  lost  in 
children  in  whom  previously  the  intelligence  was 
good — eases  where  the  brain  and  nervous  power 
was  sufficient  for  its  early  years,  but  insufficient 
to  carry  it  through  evolutional  stages.  They 
usually  present  outward  signs  in  their  cranium 
or  elsewhere  that  the  tendency  to  catastrophe  was 
born  with  them.  The  developmental  group  em- 
braces the  following  subdivisions : — a.  Eclampsic ; 
b.  Epileptic ;  and  c.  Choreic. 

3.  Accidental  idiocy. — The  accidental  group 
includes  all  those  cases  of  idiocy  where  the 
child  has  been  born  with  a  normal  nervous 
system,  free  from  any  present  or  potential  defect, 
when  unfortunately  a  fall,  a  fright,  epilepsy,  the 
result  of  some  peripheral  irritation,  disease  of 
the  bones  of  the  ear  sequential  to  measles  or 
scarlet  fever,  meningitis,  or  other  cause,  may  lead 
before  puberty  to  mental  break-down — a  break- 
down not  of  a  genetic,  but  of  a  purely  accidental 
origin.  (For  the  group  of  idiots  produced  by 
endemic  influence  see  Ceetinism.)  The  accidental 
group  includes: — a.  Traumatic;  b.  Inflamma- 
tory ;  and  c.  Epileptic  idiocy. 

.ZEtiology.— The  production  of  idiocy  is  mul- 
tiform in  its  causation ;  often  more  than  one 
factor  has  been  at  work.  The  congenital  kinds 
are  produced  by  neuroses,  struma,  tuberculosis, 
alcoholism,  over-intellectual  work,  over-sexual 
indulgence,  and  constitutional  debility  of  the 
progenitors.  Syphilis  holds  but  a  very  unim- 
portant place.  Intermarriage  of  relations,  where 
there  is  a  constitutional  taint,  in  consequence  of 
its  insuring  the  existence  of  two  potent  factors; 
fright  and  emotional  disturbance,  or  anxiety  of 
any  kind  on  the  part  of  the  mother  during  her 
pregnancy ;  and  prolonged  parturition  and  sus- 
pended an  imation  at  birth,  are  also  to  be  reckoned 


as  causes  of  congenital  idiocy.  The  developmenta 
kinds  have  their  proclivity  given  to  them  by 
causes  affecting  their  nutritive  life  in  utcro; 
notably  emotional  disturbances,  and  sickness 
produced  by  tho  pregnancy  or  a  prolonged  sea- 
voyage.  The  exciting  cause  is  a  developmental 
crisis,  such  as  occurs  at  the  periods  of  dentition, 
and  the  evolution  of  puberty.  Masturbation  is 
a  most  important  factor  in  determining  this  kind 
of  idiocy.  Tho  accidental  kinds  are  produced  by 
injuries  to  the  cranium  of  any  kind,  sunstroke, 
oxanthematous  disease,  tubercular  or  other  forms 
of  meningitis,  inanition,  epilepsy  referable  tc 
worms,  masturbation,  or  other  sources  of  peri- 
pheral irritation. 

Proqn08is. — In  idiocy  the  future  of  the  patient 
will  be  forecast  by  reference  to  the  nature  of  the 
case.  Other  things  being  equal,  patients  para- 
lysed or  epileptic  are  less  amenable  to  treatment 
than  others,  but  the  worst  results  are  obtained 
among  cases  of  accidental  origin.  It  is  impor- 
tant to  recognise  the  fact  that  congenital  cases, 
with  marked  traces  of  their  infirmity  in  their 
faces  and  bodies,  are,  for  the  most  part,  more 
susceptible  of  improvement  than  the  develop- 
mental, and  these  again  than  the  accidental,  who 
may  have  no  appearance  of  idiocy  in  their  faces 
or  bodies ;  that,  in  fact,  the  prognosis  is  often 
inversely  as  the  patient  is  winsome,  fair  to  look 
upon,  and  comely. 

Treatment. — The  treatment  of  idiocy  consists 
of  a  judicious  combination  of  medical,  physical, 
moral,  and  intellectual  agencies.  The  patient 
should  be  rescued  from  his  solitary  life,  and  have 
the  companionship  of  his  peers.  He  should  be 
surrounded  by  influences,  both  of  Artand  Nature, 
calculated  to  make  his  life  joyous,  to  arouse  his 
observation,  and  to  quicken  his  power  of  thought. 
The  basis  of  all  treatment  should  be  medical  in 
an  enlarged  sense.  Success  can  only  be  obtained 
by  keeping  the  patient  in  the  highest  possible 
health.  The  dietary  should  be  liberal,  contain- 
ing a  fair  proportion  of  nitrogenous  elements, 
while  rich  also  in  phosphatic  and  oleaginous  con- 
stituents. The  food  should  be  presented,  too,  in 
a  form  suited  to  the  masticatory  power  of  the 
patient.  It  is  of  importance  that  the  rooms 
should  be  well-ventilated,  whilst  kept  warm  ; 
and  daily  baths  with,  shampooing  should  be 
employed.  Of  first  importance  is  the  soil :  a 
clay  soil  is  fatal  to  all  proper  progress,  inducing 
tuberculosis,  and  lowering  the  vital  power. 
Physical  training  forms  an  important  part  of 
treatment.  The  attenuated  muscles  have  to  be 
nourished  by  calling  into  exercise  their  functions, 
and  the  automatic  and  rhythmic  movements  have 
to  be  replaced  by  others  which  are  the  product 
of  tho  will.  The  simplest  movements  should  be 
first  taught,  then  the  more  complex,  thus  causing 
to  grow  up  together  the  mandate  and  the  result. 
From  purposeless  acts  the  idiot  thus  builds  up  a 
series  of  co-ordinated  and  voluntary  movements 
which  are  applicable  to  the  wants  of  daily  life. 
The  training  has  to  be  carried  out  in  minute 
detail,  so  that  every  voluntary  muscle  and  every 
congeries  of  muscles  may  be  called  into  action, 
and  trained  to  fulfil  with  rapidity  the  end  for 
which  the}'  are  designed.  The  moral  education 
is  of  paramount  importance.  The  pupil  has  to 
be  taught  to  subordinate  his  will  to  that  of  an- 
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other.  He  has  to  learn  obedience,  that  right 
doing  is  productive  of  pleasure,  and  that  wrong- 
doing is  followed  by  deprivation  thereof.  Cor- 
poral punishment  should  be  forbidden ;  the 
affective  faculties  of  the  patient  should  be  culti- 
vated, that  the  deprival  of  the  love  of  his  teacher 
should  be  felt  ii  ihe  greatest  punishment,  and 
the  manifestation  of  it  his  highest  reward.  In 
no  case  should  the  punishment  interfere  with 
hygienic  treatment.  The  intellectual  training 
must  be  based  on  a  cultivation  of  the  senses. 
The  patient  should  be  taught  the  qualities,  form, 
and  relation  of  objects  by  their  sense  of  touch ; 
to  apprehend  colour,  size,  number,  shape,  and 
relation  by  sight ;  to  understand  the  varieties  of 
sound  when  addressed  to  the  ear ;  the  qualities 
of  objects  by  the  taste  and  smell.  These  lessons 
should  be  of  the  simplest  at  first,  and  gradually 
cumulative.  Nothing  should  be  left  to  the  ima- 
gination. The  idiot  must  be  taught  the  concrete, 
not  the  abstract.  It  is  in  this  way  we  should  give 
him  the  basis  from  which  the  reasoning  and  re- 
flective faculties  can  be  built  up.  Synchronously 
with  this,  use  should  be  made  of  the  physical 
powers  which  have  been  cultivated.  He  should 
be  taught  to  dress  and  undress  himself,  to  acquire 
habits  of  order  and  neatness,  to  use  the  spoon  or 
knife  and  fork,  to  walk  with  precision,  to  handle 
with  tact.  The  defective  speech  is  best  over- 
come by  a  well-arranged  plan  of  tongue-gym- 
nastics, followed  by  a  cultivation  of  the  purely 
imitative  powers.  J.  Langdon  Down. 

IDIOPATHIC  (tSios,  peculiar,  and  irdBos,  a 
disease). — A  term  applied  to  a  morbid  condition 
when  it  arises  primarily,  and  not  in  consequence 
of  some  other  disease  or  injury.  It  is  used  in 
contradistinction  to  symptomatic  and  traumatic. 

IDIOSYNCRASY  (IStos,  peculiar;  <rbv, 
with;  and  Kpaais,  constitution  or  temperament). 

Definition. — This  term,  like  many  others 
used  in  science,  has  a  more  restricted  application 
than  its  etymology  would  indicate.  From  mean- 
ing the  personal  constitution  of  an  individual,  it 
has  come  to  mean  any  peculiar  and  not  obviously 
correlated  reactions  against  external  influences 
exhibited  by  any  individual.  It  is  not  to  be 
confounded  with  'constitution,'  which  is  the 
foundation  of  the  individual,  his  powers,  capaci- 
ties, and  organisation;  nor  with  'temperament,' 
which  denotes  the  correlation  of  powers  and 
tendencies  with  the  physical  conformation  of  the 
individual,  which  has  therefore  a  generic  or  race 
application,  and  which  is  defined  by  some  writers 
as  the  'general  form'  of  the  man.  Commonly, 
any  single  peculiarity  of  a  person  is  spoken  of  as 
'an  idiosyncrasy,'  so  that  one  individual  may, 
In  this  sense  of  the  word,  manifest  several  idio- 
syncrasies or  personal  attributes. 

Description. — Idiosyncrasies,  so  defined,  may 
be  mental  or  physical ;  may  be  innate  or  ac- 
quired ;  may  be  permanent  or  temporary. 

The  existence  of  idiosyncrasies  being  declared 
chiefly  through  the  agency  of  nerves,  and  their 
operations  being  mostly  capable  of  being  brought 
under  laws  of  innervation,  Prochaska,  Claude 
Bernard,  and  other  authorities  havo  regarded 
them  as  'a  peculiar  affection  of  the  nervous 
system.'  But  a  review  of  the  phenomena  ad- 
mitted to  belong  to  the  class  will  be  found  to 
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compel  us  to  recognise  in  many  cases  a  more 
comprehensive  relation,  involving  the  whole  or- 
ganism, or  parts  of  it  other  than  the  nervous 
system. 

In  the  enumeration  of  the  principal  kinds  of 
idiosyncrasies,  to  purely  mental  manifestations 
of  likes  and  dislikes  toward  persons,  things,  and 
pursuits, — affections  covered  by  such  terms  as 
'  sympathy,'  '  antipathy,'  '  predilection,  etc.. — 
must  be  added  reactions  in  which  the  mind,  the 
emotions,  and  the  organic  nervous  system  are 
affected  simultaneously,  but  in  varying  propor- 
tions, by  impressions  received  through  organs  of 
sense. 

For  example,  vision  may  be  the  channel  of 
affection.  Syncope  is  produced  in  some  persons 
by  the  sight  of  blood;  or,  as  is  related  by 
Prochaska,  swooning  may  invariably  occur  on 
the  sight  of  beetroot.  As  regards  olfaction,  some 
people  are  distressfully  affected,  in  both  bodily 
and  mental  ways,  by  the  exhalations  from  certain 
animals,  the  cat  in  particular ;  in  others,  horror 
and  fainting  are  induced  by  the  odour  of  roses  or 
of  apples.  And  so  on  through  the  rest  of  the  senses. 

In  another  group  of  idiosyncrasies  the  higher 
nervous  centres  play  no  part,  the  phenomena 
being  of  reflex  production  through  the  spinal 
centres,  or  being  due  to  direct  poisoning  of  the 
system  or  of  organs.  Among  foods  or  drugs 
swallowed,  among  gases  or  dusts  inhaled,  among 
substances  brought  into  contact  with  the  skin, 
many,  harmless  to  the  majority  of  men,  are  for 
this  or  that  individual  irritants  or  poisons.  For 
instance,  eggs,  honey,  sugar,  or  fish  may  produce 
gastric  pain,  nausea,  or  vomiting;  strawberries 
are  to  a  few  persons  a  most  deadly  poison,  pro- 
ducing symptoms  of  intense  nervous  shock ;  con- 
vulsive spasms  may  be  excited  by  the  smell  of 
musk  or  civet ;  asthma  by  the  inhalation  of  the 
powder  of  ipecacuanha ;  urticaria  by  the  eating 
of  shell-fish,  or  even  by  the  appb'cation  of  the 
yolk  of  egg  to  the  skin. 

Some  men  there  are  love  not  a  gaping  pig  ; 
Some  that  are  mad  if  they  behold  a  cat ; 
And  others,  when  the  bag-pipe  sings  i'  th'  noee, 
Cannot  contain  their  urine. 

Merchant  of  Venice. 

Idiosyncrasies  confronting  the  use  of  drugs 
have  a  special  interest  for  the  medical  man. 
They  may  be  of  a  qualitative  nature,  as  in  the 
production  of  unusual  symptoms  with  dangerous 
or  fatal  results  by  anaesthetics,  or  in  iodism ;  or 
of  a  quantitative  nature,  as  in  the  case  of  opium 
and  belladonna,  minute  doses  of  which  will  poi- 
son some  persons,  while  doses  of  them,  large 
enough  to  destroy  a  dozen  average  individuals, 
may  be  taken  by  one  here  and  there  with  im- 
punity. 

The  consideration  of  this  part  of  our  subject 
introduces  the  question  of  the  variations  of 
idiosyncrasies.  The  transient  oddities  of  sus- 
ceptibility arising  in  pregnancy,  hysteria,  and 
madness,  are  excluded  by  some  authors  from  thr 
category,  but  as  they  only  differ  in  their  tran- 
sitory character  from  other  idiosyncrasies,  we 
shall  here  associate  them  with  those  modifications 
of  reactive  sensibility  to  which  the  term  is  com- 
monly extended.  Seeing  that  the  causes  of  innate 
idiosyncrasies  are  for  the  most  part  unexplained, 
we  may  search  out  in  varying  or  acquired  idio- 
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syncrasies  varying  correlations  which  may  help 
us  to  the  ultimate  better  understanding  of  the 
former  group.  Thus  we  know  that  intolerance 
of  opium  may  arise  in  some  morbid  states  the 
nature  of  which  is  fairly  known  ;  that  tolerance 
of,  or  comparative  indifference  to,  the  same  drug 
may  be  attained  by  its  constant  use.  As  in 
pregnancy  now  idiosyncrasies  appear,  so  age, 
habits,  and  state  of  body  may  each  and  all 
modify  the  reaction  of  any  individual  towards  his 
surroundings ;  may  change  his  behaviour  under 
the  influence  of  drugs ;  may  at  one  timo  charm 
him  against  morbid  poisons,  at  another  time  leavo 
him  their  easy  victim;  may  make  him  inflame 
sometimes  in  a  suppurative,  sometimes  in  a 
plastic  way.  From  this  point  of  view,  we  may 
with  Claude  Bernard  summarise  idiosyncrasies 
as  being  'mere  manifestations  of  the  ordinary 
laws  of  physiology.' 

Imaginary  idiosyncrasies. — Persons  are  not 
unfrequently  met  with  who,  held  by  prejudice, 
or  misled  by  fancies  or  unsound  judgments, 
declare  that  particular  foods  and  medicines  dis- 
agree with  them.  It  may  often  be  found,  on 
investigation,  that  the  assertion  is  incorrect. 
The  obstacles  offered  to  effective  treatment  by 
such  fancies  are  sometimes  of  grave  importance, 
tasking  severely  the  sagacity  of  the  medical  man 
in  the  way  of  analysis,  and  his  skill  in  the  way 
of  counteraction.  But  when  the  idea  of  their 
existence  shall  have  been  proved  in  any  case  to 
be  unfounded,  it  is  generally  possible  to  evade 
such  obstacles  by  tact,  or  to  undermine  them  by 
argument,  and,  most  of  all,  to  dissipate  them  by 
firmness.  William  M.  Orb. 

IDB.OSIS  (iSpws,  sweat).  A  synonym  for 
hyperidrosis.  See  Perspiration,  Disorders  of. 

ILEO-TYPHUS. — A  synonym  for  typhoid 
fever.    See  Typhoid  Fever. 

ILEUM,  Diseases  of.  See  Intestines, 
Diseases  of. 

ILEUS  (eiAeoi,  I  twist). — A  synonym  for  an 
intestinal  obstruction.  See  Intestinal  Obstruc- 
tion. 

ILIAC  REGION". — The  iliac  region,  or 
region  of  the  iliac  fossa,  is  limited  laterally  and 
superiorly  by  the  crest  of  the  ilium,  anteriorly 
by  Poupart's  ligament,  and  internally  and  below 
by  the  brim  of  the  true  pelvis  or  inner  edge  of 
the  psoas  magnus  muscle. 

Anatomical  Relations. — That  portion  of  the 
abdominal  cavity  which  corresponds  to  these 
boundaries,  contains  the  following  viscera  on 
the  right  side  : — the  caecum,  the  vermiform  ap- 
pendix, some  coils  of  the  small  intestines,  and 
the  ureter;  and  on  the  left  side: — the  sigmoid 
flexure  of  the  colon  and  small  intestines,  and  the 
ureter. 

In  front  of  the  cavity  is  the  ilio-inguinal  re- 
gion, which  forms  its  anterior  parietes,  and  from 
which  surface  all  examinations  of  the  region 
are  instituted.  Exploration  is  difficult  in  obese 
persons,  and  to  facilitate  it  we  must  relax  the 
abdominal  parietes  by  flexing  the  thigh,  and  by 
pressing  the  fingers  immediately  above  the  crural 
arch. 


The  peritoneum  is  but  very  slightly  united  to 
the  subjacent  tissues.and  is  easily  separated  from 
them.  It  completely  covers  in  the  left  iliac  fossa ; 
but  on  the  right  side,  owing  to  the  presence  of 
the  caecum,  this  investment  is  incomplete  (see 
Lumbar  Region). 

The  sub-peritoneal  cellular  tissue  may  be  re- 
garded as  being  composed  of  two  distinct  layers. 
The  first,  immediately  beneath  the  peritoneum,' 
is  a  continuation  of  the  lax  cellulo-fatty  enve- 
lope of  the  kidney  and  caecum,  passing  with  the 
femoral  vessels  into  the  crural  canal,  and  with 
the  spermatic  cord  into  the  scrotum.  The  deeper 
or  sub-aponeurotic  layer  lies  beneath  the  sheath 
of  the  iliaco-psoas  muscle,  being  continuous  above 
with  the  sub-pleural  cellular  tissue,  and  accom- 
panying this  muscle  downwards  as  far  as  its  in- 
sertion into  the  lesser  trochanter. 

The  arteries  of  this  region  are  the  common 
and  external  iliac,  and  their  branches. 

The  nerves  of  the  iliac  fossa  are  the  lumbar 
plexus  (the  trunks  of  which  lie  in  the  iliaco- 
psoas  muscle)  and  its  branches  ;  and  the  solar, 
renal,  hypogastric,  and  lurabo-aortic  branches  of 
the  sympathetic. 

The  fascia  iliaca  is  attached  above  to  the  en- 
tire inner  lip  of  the  iliac  crest.  Internally  it  is 
blended  with  the  sheath  of  the  psoas  at  the  level 
of  the  promontory  of  the  sacrum  ;  and  below  this 
point  it  becomes  fixed  to  the  brim  of  the  true 
pelvis,  passing  behind  the  vessels  and  giving  off 
a  thin  cellular  lamella  in  front  of  them. 

The  sheath  of  the  psoas  muscle  is  attached  above 
to  the  ligamentum  arcuatum  internum;  it  en- 
closes the  psoas  anteriorly  (the  posterior  portion 
of  its  envelope  being  formed  by  the  lumbar  ver- 
tebrae); it  is  blended  externally  with  the  sheath 
of  the  quadratus  lumborum ;  whilst  internally 
it  is  attached  to  the  anterior  common  ligament. 
Inferiorly  it  is  continuous  with  the  fascia  iliaca. 

The  osseous  layer  corresponds  with  the  iliac 
bones. 

Pathological  and  Clinical  Relations. — The 
viscera  which  have  been  enumerated  above,  as 
being  contained  in  the  iliac  region  of  the  abdo- 
men, present  various  diseased  conditions,  which 
cannot  be  satisfactorily  diagnosed  without  a  prac- 
tical knowledge  of  its  anatomical  relations,  and 
especially  of  the  fasciae,  sub-aponeurotic,  and 
aponeurotic  structures  of  the  iliac  region.  Thus 
in  the  right  iliac  region  the  physician  meets  with 
tumours  and  other  diseases  of  the  caecum,  ver- 
miform appendix,  and  lower  part  of  the  ileum, 
including  the  local  lesions  of  typhoid  fever  (see 
Cecum,  Diseases  of).  In  the  left  iliac  region, 
the  diseases  of  the  sigmoid  flexure  possess  equally 
important  relations.  The  tumoure  extravasa- 
tions, and  abscesses,  which  may  commence  in  the 
pelvis,  frequently  make  their  way  into  either 
iliac  region  ;  and  this  is  also  the  seat  of  morbid 
conditions  connected  with  the  ureterin  themiddlo 
portion  of  its  course,  as  well  as  partly  of  the  pain 
in  renal  calculus.  Jn  the  sub-peritoneal  tissue 
we  meet  with  bloody  or  urinary  infiltrations, 
faecal  abscesses,  and  perityphlitic  or  idiopathic 
abscesses  independent,  of  any  intestinal  lesion. 
Collectionsof  pus  beneath  the  fascia  are  generally 
dependent  on  caries  of  the  vertebrae,  and  may 
either  be  confined  to  the  iliac  fossa,  or  lie  within 
the  sheath  of  the  psoas  muscle  (psoas  abscess). 
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Again,  lumbar  abscesses  may  point  anteriorly, 
and  be  diagnosed  by  palpation  of  the  abdominal 
walls. 

This  region  is  the  seat  of  ligature  of  the  com- 
mon, external,  or  internal  iliac  arteries.  The 
pulsation  of  the  two  former  can  generally  be 
felt ;  and  it  must  be  borne  in  mind  that  the 
abdominal  aorta  pulsates  in  the  left  iliac  region. 

Edward  Bellamy. 

ILLUSION'. — A  false  or  mistaken  percep- 
tion of  one  of  the  senses,  as  when  a  person  sees 
or  hears  something,  and  takes  it  to  be  something 
else.  The  term  has  been  used  as  synonymous 
with  delusion  and  hallucination.  Illusions  may 
occur  in  the  sane  as  well  as  the  insane.  See 
Hallucination. 

IMBECILITY.  See  Dementia  ;  and  Idiocy. 

IMPETIGINODES.  —  Impetiginous ;  that 
is,  having  the  character  of  impetigo;  hence, 
eczema  impetiginodes.    See  Impetigo. 

IMPETIGO.— Synon.  :  Fr.  Impetigo  ;  Ger. 
Eiterflechte. 

Definition. — A  term  used  by  Celsus  and 
Pliny,  apparently  signifying  ab  impetu  agens, 
that  is,  breaking  out  with  violence  or  impetu- 
osity. In  modern  dermatology  the  term  is  re- 
stricted to  an  eruption  of  small  pustular  vesicles, 
accompanied  with  but  little  redness  or  inflamma- 
tion, and  that  of  a  superficial  character ;  hence, 
the  individual  pustules  have  been  termed  psy- 
dracia  or  '  cold  pustules,'  in  contradistinction  to 
the  pustules  of  ecthyma,  which  are  termed  pMy- 
zacia,  or  '  hot '  and  inflammatory  pustules. 

^Etiology. — Impetigo  is  an  outbreak  of  a 
sensitive  and  weakly  skin,  associated  with  nutri- 
tive debility;  and  is  more  common  in  children 
and  women  than  in  men. 

Vaeieties. — Impetigo  presents  itself  in  three 
forms.  First,  it  occurs  as  an  eruption  of  isolated 
pustules,  distributed  more  or  less  generally, 
when  it  is  called  Impetigo  sparsa.  Secondly,  it 
is  found  as  a  congregation  of  pustules  forming 
blotches,  rarely  exceeding  one  or  two  inches  in 
diameter,  constituting  Impetigo  eonferta  and  Im- 
petigo figurata.  And,  thirdly,  it  is  seen  as  a 
complication  of  eczema,  representing  a  pyogenic 
tendency,  as  Eczema  impetiginodes.  In  children 
it  is  apt  to  occur  on  the  face,  hands,  and  feet, 
and  particularly  in  the  region  of  the  mouth,  nos- 
trils, and  ears ;  and,  from  its  frequent  spreading 
through  a  whole  family  or  neighbourhood,  has 
awakened  a  suspicion  of  contagion,  and  as  such, 
received  from  the  late  Dr.  Tilbury  Fox  the  name 
of  impetigo  contagiosa  {see  Impetigo  Contagiosa). 
Dr.  Fox  likewise  detected  epiphytes  in  this  form 
of  eruption.  Nevertheless,  impetigo  will  best  be 
regarded  as  a  simple  pyogenic  eczema,  and  not 
ordinarily  contagious. 

Description. — Pathologically,  impetigo  is  a 
vesicle  containing  pus  or  a  muco-purulent  fluid, 
rather  than  a  true  pustule,  and  varies  in  size 
from  a  mere  point,  not  larger  than  a  pin's 
head,  to  a  hemisphere  of  a  quarter  of  an  inch 
in  diameter.  With  the  smaller  dimension,  it 
often  occupies  the  aperture  of  a  follicle  ;  whilst 
when  more  extensive,  it  spreads  over  the  sur- 
face occupied  by  several  of  these  apertures.  The 
colour  of  its  contents  likewise  varies  in  dif- 
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feront  specimens,  being  sometimes  brightly  yel- 
low, at  other  times  cream-coloured,  and  in  the 
'epidemic'  variety  almost  colourless.  After  a 
few  days  the  secretion  dries  up  into  a  crust 
of  yellowish  or  brownish  colour ;  and  the  crust 
varies  in  figure  and  thickness  according  to  the 
activity  of  the  secreting  process,  or  the  un- 
disturbed condition  of  the  pustules.  On  the 
face  of  children  it  will  sometimes  dry  up  into 
a  crust  of  considerable  dimensions;  and  in  this 
state,  when  it  retains  its  yellow  colour,  is  an 
example  of  what  the  ancients  denominated  me 
litagra.  More  frequently,  however,  the  crust 
is  discoloured  and  blackened  by  admixture  with 
blood ;  and  when  associated  with  eczema,  is 
capable  of  forming  a  mask  over  the  whole  face — 
Impetigo  larvalis — or,  in  the  case  of  infants  at  the 
breast,  an  impetiginous  crusta  lactea. 

Pbognosis. — The  prognosis  of  impetigo  turns 
upon  the  fact  that  it  results  from  nutritive  de- 
bility. It  is  perfectly  curable,  is  by  no  means 
grave  in  its  nature,  and  disappears  completely 
when  the  health  and  strength  of  the  patient  are 
restored;  in  ordinary  cases,  in  two  or  three 
weeks. 

Treatment. — If  any  derangement  of  digestion 
and  secretion  be  evident  in  a  case  of  impetigo, 
this  should  be  regulated  before  tonics  are  resorted 
to.  The  diet  and  regimen  should  be  nutritive  and 
wholesome ;  while  the  tonics  most  suitable  to  such 
cases  are  iron,  quinine,  arsenic,  nitrohydrochloric 
acid,  and  cod-liver  oil.  Locally,  the  blotches 
should  be  kept  covered  with  the  oxide  of  zinc 
ointment,  or  with  a  lotion  of  lime-water  and 
oxide  of  zinc.  The  former  of  these  remedies 
preserves  the  softness  and  pliancy  of  the  crusts ; 
whilst  the  latter  dries  them  up..  Both  pro- 
cesses promote  their  removal ;  and  in  the  selec- 
tion of  the  remedy  the  best  guide  will  be  the 
amount  of  discharge,  the  degree  of  irritability  of 
the  skin,  and  especially  the  sensations  of  the 
patient.  Ebasmus  Wilson. 

IMPETIGO  CONTAGIOSA  {impetigo,  a 
scabbing  disease  of  the  skin;  contagiosa,  conta- 
gious).— Definition. — A  contagious  vesico-pus- 
tular  disease  ;  sometimes  epidemic ;  attacking 
children  in  the  vast  majority  of  cases ;  and  often 
affecting  several  members  of  the  same  family. 

Symptoms. — This  disease,  which  was  first  de- 
scribed by  the  writer,  is  sometimes  attended  at 
the  outset  with  pyrexial  disturbance.  The  erup- 
tion first  makes  its  appearance  about  the  face, 
and  indeed  is  chiefly  marked  in  this  situation ; 
but  it  may  appear  on  the  neck,  head,  and  limbs, 
and  more  rarely  on  the  trunk.  The  eruption  is 
composed  of  one  or  more  crops ;  and  begins  by 
the  formation  of  vesicles,  which  develop  into 
little  bullae.  The  contents  of  these  become 
milky,  and  then  sero-purulent ;  and  speedily  dry 
into  light-yellow  scabs  which  look  as  if  stuck 
on,  unless  the  spots  are  injured  by  scratching. 
Mothers  describe  these  little  vesi co-pustules 
in  their  early  stage  as  '  little  watery  heads '  or 
'  watery  pocks.'  The  significant  features  of  these 
spots  are  their  separateness ;  their  superficiality ; 
their  replacement  by  the  flattened  scabs  ;  and  the 
contagious  quality  of  the  fluid  contents  of  the 
vesico-pustules.  Very  often  bullae  appear  about 
the  hands  of  the  children  affected. 
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Treatment.  —  The  treatment  of  contagious 
impetigo  consists  inapplying  the  unguentum  hy- 
drargyri  ammoniati  in  a  diluted  form  to  the  red 
surfaces  beneath  the  scabs,  by  which  the  charac- 
ters of  this  secreting  surface  are  altered,  so  that 
the  disease  is  not  spread  by  auto-inoculation.  As 
each  spot  tends  to  run  a  definite  and  short  course, 
the  whole  disoase  is  quickly  cured  by  the  preven- 
tion of  its  spread  in  this  manner.  The  general 
health  may  requiro  attention.    Tilbubt  Fox. 

IMPOTEETCY  (in,  not,  nndpotena,  capable). 
Synon.  :  Fr.  lmpuissance ;  Gor.  Impotem. 

^Etiology  and  Pathology. — Impotency  im- 
plies an  incapacity  for  sexual  intercourse,  and 
it  arises  from  various  causes.  The  testicles 
are  the  organs  which  furnish  spermatozoa,  the 
element  essential  to  impregnation.  Their  func- 
tions may  become  suspended,  or  be  incapable 
of  excitement ;  or  they  may  be  exerted  to  ex- 
cess, improperly  excited,  and  so  abused  as  to 
fail  prematurely ;  or  these  organs  may  become 
impaired  or  destroyed  by  disease. 

The  impulse  for  commerce  with  the  other  sex 
exists  in  different  degrees  of  force  in  different 
men.  A  certain  degree  of  vigour  is  necessary 
to  bear  the  nervous  excitement  attending  it; 
hence  in  advanced  years,  and  in  weak  and  sus- 
ceptible individuals,  the  frame  is  unable  to  sus- 
tain frequent  coition  with  impunity.  Rules  have 
been  given  for  regulating  the  sexual  functions, 
and  restricting  their  exercise  within  due  bounds. 
They  are,  however,  of  little  value,  for  the  powers 
vary  greatly  in  different  persons,  and  also  at 
different  periods  of  life,  and  what  is  moderation 
in  one  man,  or  at  one  period  of  life,  is  excess  in 
another  man,  or  at  another  time  of  life.  When- 
ever the  sexual  act  is  followed  by  a  prolonged 
sense  of  debility  and  lassitude,  an  uncomfortable 
feeling  in  the  head,  and  disinclination  for  either 
physical  or  mental  exertion,  the  limits  consistent 
with  health  have  been  exceeded. 

In  adult  persons  of  recluse  and  studious  habits 
the  testicles  often  continue  dormant  for  years. 
Like  the  mammae  in  the  unmarried  female,  though 
inactive,  they  remain  sound  and  competent  for 
secretion  when  duly  excited  and  called  upon  to 
exercise  their  functions.  The  case  is  different 
later  in  life.  Thus  widowers,  after  remaining 
chaste  for  some  time,  on  marrying  have  been 
doomed  to  disappointment.  Inaction  has  has- 
tened the  natural  decline.  After  middle  age,  as 
life  advances,  the  testicles  diminish  in  size,  and 
become  soft  and  flaccid ;  the  secretion  of  semen 
becomes  languid ;  and  the  desire  and  power  to 
indulge  in  coition  gradually  subside.  The  period 
of  life  at  which  these  changes  become  marked 
varies  in  different  men,  but  most  persons  are  con- 
scious of  some  decline  in  sexual  vigour  after  the 
age  of  forty.  There  are  some  remarkable  in- 
stances on  record  of  men  who  are  reported  to 
have  been  capable  of  the  reproductive  act  in  very 
advanced  life.  Cato,  the  censor,  is  said  to  have 
had  a  son  at  eighty  years  of  age.  Zadislas, 
king  of  Poland,  at  the  age  of  ninety,  married  his 
second  wife,  and  had  two  sons.  The  writer  has 
often  detected  spormatozoa  in  the  fluid  from  the 
testicles  of  very  old  men,  one  a  tailor  aged  eighty- 
seven.  Duplay  discovered  them  in  nino  octoge- 
narians.   Though  the  scantily  socreted  sperm 


may  retain  its  fecundating  properties,  old  men 
may  still  fail  in  the  other  conditions  essential  tG 
the  due  performance  of  the  sexual  functions. 

The  testicles  are  under  the  influence  of  the 
brain,  which  animates  and  controls  the  desire 
for  sexual  intercourse.  An  emotion  of  the  mind, 
as  sudden  disgust  or  anger,  arrests  the  secretion 
of  these  glands  as  quickly  and  as  effectually  as 
a  strong  mental  impression  stops  the  secretion 
of  gastric  juice,  and  takes  away  the  appetite  for 
food.  An  attack  of  apoplexy,  or  severe  injury 
to  the  head,  may  extinguish  all  desire  as  well  aH 
capacity  for  coition.  A  gentleman,  aged  thirty- 
four,  had  a  concussion  of  the  brain  which  ren- 
dered him  insensible  for  twelve  hours.  For  four 
months  afterwards  he  lost  all  sexual  power,  and 
on  its  recovery  it  remained  feeble.  There  are 
several  cases  on  record  in  which  severe  injury  of 
the  head  has  been  followed  by  complete  wasting 
of  the  testicles,  as  well  as  by  permanent  impo- 
tency. Diseases  and  injuries  of  the  spinal  cord, 
producing  paraplegia,  have  no  direct  effect  on  the 
testicles,  but  destroy  the  power  to  copulate. 

Some  men  are  but  little  susceptible  to  the 
influence  of  the  female  sex,  and  though  of 
vigorous  mould,  they  have  not  only  passed  a  life 
of  absolute  chastity,  but  have  never  evinced  the 
slightest  disposition  for  sexual  enjoyment.  This 
arises  probably  from  some  cerebral  imperfection. 
Owing  to  the  same  cause,  the  testicles  may  re- 
main undeveloped  in  adult  age,  attended  with  an 
absence  of  sexual  desires.  Cases  of  wasting  of 
the  testicles  after  injuries  of  the  head,  and  the 
non-development  of  these  organs,  with  absence 
of  the  venereal  appetite,  in  certain  cretins  and 
idiots,  tend  to  strengthen  this  view. 

The  most  common  cause  of  impotency  is  want 
of  self-confidence — excessive  apprehension  of  in- 
ability to  perform  well  the  duty  of  the  sex,  a  feeling 
which  is  often  greatly  aggravated  by  the  perusal 
of  the  productions  of  quacks  and  other  impostors. 
When  persons  entertain  these  groundless  fears,  it 
may  be  long  before  success  attends  their  efforts, 
every  failure  adding  to  the  evil  by  diminishing 
the  reliance  upon  their  powers.  In  the  case  of 
persons  recently  married,  who  may  be  affected 
with  this  form  of  impotency,  a  tonic  may  be  pre- 
scribed, and  the  patient  be  directed  to  abstain 
from  all  attempts  at  intercourse  whilst  under 
treatment,  and  we  may  rest  satisfied  that  not 
many  days  will  pass  over  before  nature  asserts 
her  empire.  These  cases  must  not  be  lightly 
treated.  The  patient  is  in  great  distress  of  mind. 
The  true  cause  of  failure  may  be  explained  to  him, 
and  he  may  be  confidently  assured  of  the  ground- 
less character  of  his  fears,  and  of  the  influence  of 
his  doubts  and  apprehensions  in  preventing  bim 
from  fulfilling  his  desires.  Encouraging  assur- 
ances will  do  more  in  effecting  a  cure  than  stimu- 
lating medicines  or  any  sort  of  medical  treatment. 
A  single  success  banishes  at  once  all  his  fears, 
and  gives  security  for  the  future. 

Excessive  exercise  of  the  sexual  functions  is 
a  frequent  cause  of  impotency,  and  its  too  early 
indulgence  often  entails  a  loss  of  power  in  middle 
age.  This  is  often  the  case  in  the  despotic 
countries  of  the  East.  Another  result  of  in- 
ordinate excitement  of  the  organs  is  frequent 
involuntary  discharges  of  the  spermatic  fluid. 
Varicocele  tends  gradually  to  impair  the  nutri- 
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tion,  and  diminish  the  secreting  powers  of  the 
testicles.  When  limited  to  one  side,  as  usual,  a 
varicocele  need  not  disturb  the  mind  of  the  patient. 
•Diseases  which  destroy  the  substance,  or  pro- 
duce wasting  of  the  testicle,  necessarily  prevent 
its  secreting.  The  functions,  however,  of  this 
gland  are  not  very  readily  impaired  by  disease, 
and  so  long  as  a  small  part  remains  entiro,  the 
organ  may  be  fitted  to  perform  its  office  suffi- 
ciently for  the  end  destined  by  nature.  A  person 
who  has  lost  botb  testicles  by  operation  after 
arriving  at  puberty,  may  experience  desire,  have 
erections,  accomplish  coitus,  and  even  emit 
fluid  for  many  months  and  even  years  afterwards, 
but  he  soon  loses  the  capacity  to  impregnate,  and 
all  sexual  power  gradually  subsides. 

Virility  is  more  or  less  affected  by  constitu- 
tional diseases.  Few  complaints  have  greater 
influence  in  impairing  the  generative  functions 
than  those  of  the  kidney.  Diuretics,  as  the 
nitrate  of  potash,  carbonate  of  soda,  &c,  are 
well  known  to  act  as  anaphrodisiacs.  In  irrita- 
tive dyspepsia,  with  deposits  in  the  urine  of 
earthy  phosphates  or  oxalate  of  lime,  there  is 
generally  some  inability.  Impotency  in  these 
cases  is  only  one  of  the  manifestations  of  defec- 
tive assimilation  and  depressed  vital  force.  The 
treatment  of  such  cases  by  mineral  acids  and 
other  remedies  calculated  to  improve  the  general 
health  is  very  successful  in  restoring  sexual 
vigour.  In  diabetes  and  albiiminuria  the  repro- 
ductive organs  are  weak  and  often  quite  inactive, 
but  may  regain  tone  as  the  kidneys  are  restored 
to  a  healthy  state. 

Impotency  sometimes  occurs  in  middle  life 
without  any  obvious  cause.  In  such  persons  the 
writer  has  noticed  a  constitutional  change  similar 
to  that  which  occurs  in  eunuchs,  but  less  marked. 
They  have  been  observed  to  grow  sleek  and  cor- 
pulent, to  have  a  scanty  beard,  and  to  be  indis- 
posed to  active  muscular  exertion.  In  general 
they  evince  no  unhappiness  at  their  altered  con- 
dition. In  atonic  impotency,  the  external  organs 
afford  indications  of  the  want  of  power.  Not 
only  are  the  testicles  soft  and  flaccid,  from  the 
absence  of  blood  in  the  vessels  and  sperm  in 
the  tubes,  but  the  penis  is  small  and  shrivelled, 
and  the  glans  relaxed.  The  scrotum  is  also 
loose.  These  parts  are  pale,  feel  cold,  and  their 
sensibility  to  contact  is  diminished. 

Treatment. — Certain  medicines,  reputed  to 
possess  the  property  of  stimulating  and  invigor- 
ating the  sexual  organs,  have  been  classed  as 
aphrodisiacs,  and  some  of  them  are  said  to  be  used, 
especially  in  the  East,  by  the  sensualist,  to  excite 
the  organs  when  exhausted  by  satiety  and  excess. 
Several  act  on  and  stimulate  the  urinary  organs, 
and  thereby  give  temporary  power  to  the  func- 
tion of  erection ;  but  they  produce  little  or  no 
effect  on  the  special  sexual  organs.  They  deter- 
mine blood  to  the  penis,  and  cause  morbid  erec- 
tions, without  any  voluptuous  sensations  and 
desires.  Such  appears  to  be  the  character  of 
the  influence  produced  by  cantharides,  the  most 
common  of  this  class  of  medicines,  and  the  chief 
ingredient  of  quack  medicines  for  impotency. 
There  are,  however,  certain  cases  in  which  can- 
tharides is  useful.  In  an  atonic  state  of  the 
organs,  in  which  the  erections  are  feeble,  unstable, 
and  insufficient — ten  to  fifteen  minims  of  the 
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tincture  may  be  given  every  three  or  four 
hours  for  a  short  time  before  the  occasion  arises 
for  the  exercise  of  the  sexual  functions.  Dilute 
phosphoric  acid,  the  phosphate  of  iron,  the 
liquor  strychniae,  and  ergot  of  rye  are  remedies 
which  may  be  given  in  impotency.  The  condi- 
tions to  which  these  aphrodisiac  remedies  are 
chiefly  applicable  is  when  the  intromittent  organ 
is  but  feebly  excited,  and  does  not  maintain  the 
physical  state  necessary  for  penetration,  during 
the  period  of  congress.  Such  torpidity  may  exist 
in  persons  in  whom  desires  are  at  times  strongly 
felt,  and  the  functions  of  the  testicles  properly 
performed.  In  these  cases,  also  in  timid  persons, 
and  in  others  whose  organs  are  inexcitable  from 
long  disuse,  stimulating  treatment  may  conduce 
to  success,  and  ensure  confidence  for  the  future. 
But  these  remedies  exert  no  influence  in  a  con- 
stitutional apathy  of  the  sexual  functions.  They 
have  rarely,  also,  more  than  a  temporary  effect ; 
and  in  persons  advanced  in  life,  when  the  parts, 
having  fulfilled  their  office,  are  experiencing  their 
natural  decline,  they  operate  injuriously,  and 
tend  to  produce  congestion  of  the  prostate  and 
local  disease.  In  those  cases  also  in  which  the 
sexual  organs  are  weakened  or  prematurely  ex- 
hausted by  excess,  they  are  likewise  hurtful,  as 
well  as  fruitless.  After  such  abuses  a  period  of 
repose  is  required,  and  by  the  avoidance  of  all 
sources  of  excitement,  and  by  diet  and  remedies 
adapted  to  invigorate  the  body,  such  as  the  pre- 
parations of  steel,  a  gradual  restoration  of  the 
procreative  functions  may  be  hoped  for. 

Electro-magnetism  is  a  remedy  of  some  efficacy 
in  certain  forms  of  impotency.  Interrupted, 
currents  (Faradic)  may  be  passed  in  two  direc- 
tions, from  the  perineum  to  the  glans  penis  in 
cases  of  defective  erectile  power,  and  from  the 
groin  along  the  spermatic  cord  to  the  testicles, 
in  cases  where  these  organs  are  soft  and  flaccid, 
and  where  secretion  is  languid.  The  results  are 
often  disappointing.  In  cases  in  which  the 
desires  are  strong,  but  the  erections  feeble,  the 
sensibility  of  the  glans  penis  is  so  lowered  that 
the  friction  of  coition  is  incapable  of  maintain- 
ing prolonged  distension  of  the  organ,  and  erec- 
tion subsides  shortly  after  penetration  and  before 
completion  of  the  act.  A  few  applications  of 
the  electric  current,  by  rendering  the  glans  penis 
more  sensitive,  may  cause  a  more  persistent  dis- 
tension of  the  organ  under  the  natural  excitement. 
Electro-magnetism  succeeds  more  frequently  in 
impotency  of  this  character  than  where,  in  addi- 
tion to  defective  erection,  the  desires  are  feeble, 
and  the  testicles  soft  and  inelastic  ;  and  yet  the 
repetition  of  the  remedy  has  succeeded  in  some 
instances  of  this  less  hopeful  kind  in  rousing  a 
dormant  power,  causing  secretion  to  be  resumed 
and  erections  to  return.  The  special  treatment 
required  in  cases  due  to  injury  of  the  central 
nervous  system,  after  recovery  from  head-symp- 
toms, is  the  use  of  electro-magnetism,  applied 
from  the  occiput  along  the  spine. 

T.  B.  Curling. 

IMPULSE  (impello,  I  thrust  forwards). — A 
sensation  of  a  stroke  communicated  to  the  hand, 
for  example,  by  the  action  of  the  heart  or  the 
pulsation  of  an  aneurism;  or  by  the  sudden 
movement  of  a  fluid  whon  agitated  in  any  way 
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(see  Physical  Examination).    The  term  is  arso 
employed  in  connection  with  a  mental  condition 
in  insanity.   See  Insanity,  Varieties  of. 

IMPULSIVE  INSANITY.  Sea  Insanity, 
Varieties  of. 

INCARCERATION  (in,  in,  and  career,  a 
prison). — A  condition  of  hernia  in  which  it  cannot 
be  reduced,  on  account  of  obstruction  at  the  neck 
of  the  sac  or  from  some  othor  cause.  See  Hernia. 

INCOHERENCE  (in,  not;  con,  together ; 
and  harreo,  I  stick). — Inconsecutive  or  'wan- 
dering' thought,  as  expressed  in  speech.  See 
Consciousness,  Disorders  of. 

INCOMPETENCE  (in,  not,  and  compete-, 
I  meet  accurately). — In  its  general  sense  this 
term'  signifies  inability  of  a  part  to  perform  its 
functions.  It  is  mainly  applied  to  imperfection 
in  the  closing  apparatus  of  an  orifice,  such  as  the 
valves  of  the  heart  or  the  pylorus.  See  Heabt, 
Valves  of,  Diseases  of. 

INCOMPRESSIBLE. —Incapable  of  per- 
ceptibly yielding  to  pressure.  Usually  applied 
to  the  pulse.    See  Pulse. 

INCONTINENCE  (in,  not,  and  contineo,  I 
hold). — In  medical  language  incontinence  signi- 
fies inability  to  retain  the  urine  or  faeces,  so 
that  they  are  discharged  involuntarily.  See 
Defecation,  Disorders  of;  and  Mictueition, 
Disorders  of. 

INCUBATION  (incubo,  I  hatch).— Defini- 
tion.— The  development  of  disease  from  infecting 
particles,  and  the  time  occupied  in  the  process. 

Peeiod  of  Incubation. — The  period  of  incu- 
bation is  the  interval  between  exposure  to  infec- 
tion and  the  appearance  of  the  resulting  disease. 
It  is  divided  into  two  stages,  those  of  latency,  and 
of  invasion ;  the  one  has  reference  to  supposed 
changes  in  the  infecting  particles,  the  other  to 
noticeable  changes  in  the  health  of  the  person 
infected  ;  the  first  stage  is  of  variable  duration 
and  without  definite  symptoms,  while  in  the 
second  the  disease  is  progressing  and  the  patient 
is  said  to  be  sickening  for  it,  its  duration  being 
nearly  constant  for  each  special  disease.  The 
division  is  not  ■well-marked  ;  there  are  changes 
in  the  so-called  latent  period  which  do  not 
always  escape  detection,  while  those  of  the 
invasion  have  often  to  be  considered  as  part  of 
the  disease.  Where  the  latent  stage  is  much 
prolonged  a  dormant  period  is  inferred,  for  it  is 
possible  that  infection  may  remain  in  the  body 
for  a  time  dormant ;  this  term  is  only  applicable 
to  certain  conditions  under  'which  infection  is 
transmitted,  and  instead  of  speaking  of  the  long 
intervals  of  inactivity  at  which  epidemics  recur 
as  periods  of  latency  or  of  incubation,  it  is  to 
these  periods  of  quiescence  that  the  term  dor- 
mant should  be  restricted. 

The  results  of  septic  infection  are  manifested 
in  the  body  without  any  true  incubation. 

Incubation  properly  refers  only  to  the  latent 
periods  of  infection  in  the  acute  specific  diseases ; 
still  it  is  usual  and  often  convenient  to  reckon 
tho  period  of  incubation  as  extending  to  the  full 
development  of  the  more  characteristic  signs  of 
each  of  these  diseases. 

The  duration  of  this  period  differs  for  different 
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classes  of  infectious  diseases,  and  in  a  less  degree 
for  each  disease  ;  it  varies  within  certain  limits 
for  the  same  disease,  but  is  sufficiently  constant 
to  afford  some  distinctive  characters  useful  in 
diagnosis  and  a  knowledge  of  which  is  essential 
to  preventive  medicine.  The  germs  of  all  the 
incubative  diseases  are  reproduced  in  the  bodies 
of  the  sick ;  to  stop  infection  the  susceptible  who 
have  been  exposed  to  it  should  not  mix  with 
others  till  the  incubation-period  has  passed  with- 
out signs  of  illness.  Hence  it  is  important  to 
ascertain  the  laws  regulating  the  incubation  of 
each  specific  infection,  and  to  define  the  limits 
of  variation.  The  invasion-stage  of  all  these 
diseases  is  already  infectious. 

1.  Variola  and  Vaccinia. — In  small-pox,  after 
infection,  the  eruption  occurs  in  fourteen  days, 
and  marked  illness  begins  two  days  sooner.  This 
is  so  well  established  as  to  afford  a  guide  to  the 
source  of  infection,  by  which  it  may  frequently  be 
discovered.  Dr.  Gregory's  experience  only  fur- 
nishes one  case  in  which  the  interval  was  pro- 
longed to  fifteen  days.  As  short  an  interval  as 
twelve  days  may  be  met  with,  though  rarely,  in 
small-pox  modified  by  vaccination  or  by  a  pre- 
vious attack.  Small-pox  by  inoculation  is  de- 
veloped in  nine  days  ;  a  local  vesicle  appears  on 
the  fourth  day,  there  is  glandular  sympathy  on 
the  sixth,  and  febrile  disturbance  on  the  seventh 
and  eighth  days.  Exactly  this  course  is  observed 
in  vaccinia  resulting  from  vaccination. 

2.  Varicella. — Chicken-pox  has  an  uncertain 
incubation-period,  varying  from  ten  or  twelve  to 
fifteen  or  even  nineteen  days.  The  eruption 
begins  with  the  first  symptoms  of  illness. 

3.  Morbilli. — Measles  has  twelve  days  of  in- 
cubation, reckoning  to  the  appearance  of  the  rash, 
or  eight  days  from  infection  to  the  sickening  ;  the 
latent  period  may  be  only  four  or  six  days,  that 
of  invasion  may  extend  to  six  instead  of  four 
days.  The  general  experience  of  schools  and 
hospitals  gives  ten  days  from  rash  to  rash,  which 
is  twelve  days  for  incubation.  Measles  results 
from  inoculation  in  seven  or  eight  days ;  the 
shortest  instance  from  infection,  one  of  fifty  cases 
traced  by  the  writer,  was  eight  days,  the  two 
longest,  sixteen  and  eighteen  days  :  but  it  may 
possibly  extend  to  twenty-one  days. 

4.  Botheln. — Eotheln  has  an  incubation-period 
of  not  less  than  ten  to  fourteen  days,  frequently 
extending  to  seventeen  or  twenty-one  days.  Very 
little  illness  precedes  the  rash. 

5.  Mumps. — Mumps  usually  takes  from  four- 
teen to  twenty-one  days  for  incubation ;  the 
shortest  period  is  ten  days;  the  longest  that  has 
come  under  the  writer's  observation  was  twenty- 
two  days.  Symptoms  referable  to  the  invasion- 
stage  may  be  noticeable  for  a  week  before  the 
swelling  of  the  parotids ;  the  latent  stage  may 
continue  from  eight  days  to  twenty. 

6.  Pertussis. — This  generally  has  one  week,  or 
even  two,  of  incubation  before  the  first  febrile 
and  catarrhal  symptoms  appear ;  there  is  often 
a  latent  period  of  only  four  or  five  days,  as  6ome 
cough  may  precede  the  fever ;  the  distinctive 
cough  is  seldom  heard  till  after  the  second  week ; 
the  shortest  period  in  which  it  has  been  known 
to  occur  is  eight  days. 

7.  Influenza. — Influenza  has  a  very  short  in- 
cubation-period, reckoned  by  hours. 
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8.  Scarlet  Fever. — Scarlet  fever  has  a  short 
incubation-period  ;  from  three  to  five  or  six  days 
is  the  time  in  which  the  disease  is  usually  de- 
clared ;  it  may  appear  in  less  than  two  days  ;  the 
longest  interval  is  seven  or  eight  days.  There 
are  instances  where  exposure  to  this  infection 
has  produced  no  effect  until  after  some  accident 
or  surgical  operation,  the  rash  then  appearing  in 
from  three  to  five  days.  Supposing  infection  to 
have  been  received  a  week  previously,  twelve 
days  would  not  be  too  much  to  allow  for  such 
possible  extension  of  the  incubation-period. 
After  removal  from  a  source  of  scarlet  fever, 
those  who  have  no  symptoms  of  the  illness  with- 
in one  week  will  generally  escape. 

9.  Diphtheria. — Diphtheria  may  be  developed 
in  three  or  four  days ;  an  interval  of  from  six  to 
eight  days  is  not  unfrequent.  Sometimes  two 
or  three  days'  fever  precedes  the  first  local  signs ; 
or  these  may  appear  at  the  very  commencement, 
and  the  incubation  be  reduced  to  a  single  day. 
On  separating  the  healthy  from  the  sick,  more 
than  a  week  must  elapse  before  immunity  can  be 
predicated. 

10.  Typhoid  Fever. — In  enteric  fever,  the  oc- 
currence of  the  first  symptoms  in  a  large  number 
of  cases,  traced  by  Buchanan,  was  eleven  days 
after  the  operation  of  the  cause,  many  other  cases 
occurring  two  or  three  days  later.  Dr.  Hunter  of 
Linlithgow  gives  one  case,  with  a  single  definite 
exposure,  where  the  prodromata  occurred  in  the 
early  part  of  the  third  week  with  a  rigor  at 
the  end  of  it,  twenty-one  days  elapsing  before  the 
fever  was  marked  ;  certain  interruptions  to  the 
febrile  process  may  still  further  prolong  the 
interval.  An  incubation-period  of  only  five  days 
has  been  noted,  once  from  contaminated  milk, 
and  once  from  infection  ;  there  are  instances  of 
an  eight  days'  incubation  when  some  of  the 
poison  has  been  inhaled. 

11.  Typhis. — Typhus  has,  in  the  great  pro- 
portion of  cases,  twelve  days  of  incubation.  The 
late  Dr.  Murchison  gives  three  cases  that  have 
exceeded  this  period  by  two  or  three  days,  and 
one  of  twenty-one  days ;  ten  of  his  cases  fell  short 
of  it  by  two,  six,  or  eight  days ;  one  of  these  did 
not  exceed  two  days,  and  in  two  of  them  the 
latent  period  must  have  been  a  few  hours  only. 
The  distinctive  rash  appears  on  the  fourth  or  fifth 
day  of  illness. 

12.  Relapsing  Fever. — This  fever  has  five  days 
of  incubation  ;  this  exactly  agrees  with  the  life 
history  of  the  spirillum  observed  in  the  blood 
during  the  fever ;  the  incubation-period  may, 
however,  be  prolonged  to  seven,  nine,  or  twelve 
days,  or  shortened  to  two  days  ;  many  cases  have 
succeeded  almost  immediately  on  exposure  to 
a  concentrated  infection. 

13.  Plague. — Plague  is  communicated  in  from 
two  to  five  days  ;  the  fever  may  commence  on  the 
first  day,  the  glandular  swellings  on  the  third, 
or  sometimes  glandular  tenderness  begins  with 
the  fever.  A  period  of  four  days  suffices  to  set 
up  the  constitutional  symptoms  when  the  plague 
is  conveyed  by  inoculation. 

14.  Yellow  Fever. — Yellow  fever  has  a  short 
incubation  of  from  two  to  six  days,  rarely 
exceeding  eight  days.  Dr.  Cargill  of  Jamaica 
gives  a  case  fatal  the  day  after  exposure  to  infec- 
tion. 


15.  Dengue. — Dengue  is  quickly  developed, 
usually  in  three  days.  The  febrile  ingress  is 
sudden,  and  precedes  the  rash  only  by  a  few 
hours. 

16.  Cholera. — Incubation  in  cholera  lasts  fronj 
a  few  hours  to  four  days.  The  reports  of  numer- 
ous commissions  give  from  one  to  five  days ; 
within  five  days,  before  the  third,  and  not  later 
than  the  fourth  day.  Individual  cases  often  fall 
on  the  second  or  third  day ;  the  premonitory 
diarrhoea  should  be  considered  as  part  of  the 
disease. 

17.  Malaria. — The  infection  of  true  malaria  is 
not  given  off  by  the  bodies  of  the  sick,  but  limited 
to  certain  localities.  This  kind  of  miasm,  to  which 
the  term  infection  is  sometimes  improperly  re- 
stricted, has  a  marked  period  of  incubation,  which 
is  often  a  lengthened  one.  The  non-contagious 
malarious  fevers  of  the  West  Coast  of  Africa  often 
show  an  incubation-period  of  ten  to  twelve  days. 
In  July,  1810,  our  troops  in  Sicily  fell  ill  with 
remittent  fever  thirteen  or  fourteen  days  after 
exposure  to  malaria.  Men  continued  to  fall  ill 
for  twelve  days  after  their  removal  from  the  in- 
fected site.  Labourers  going  to  our  fen-districts 
for  the  harvest  seldom  had  ague  till  the  end  of 
their  month's  work,  and  often  not  till  two  or  three 
weeks  after  their  return.  Ague  may  not  appear 
till  months  after  residence  in  a  marshy  district. 

18.  Syphilis. — The  induration  of  a  syphilitic 
sore  appears  after  ten  days  ;  six  weeks  later  the 
rash  or  sore  throat.  The  localised  changes  of  the 
initiatory  period  may  occupy  from  three  days  to 
three  weeks  or  even  longer ;  in  the  shortest 
instances  with  immediate  adenopathy  the  erup- 
tion follows  in  six  weeks.  John  Hunter  gives 
the  interval  from  the  local  to  general  infection  as 
two  months ;  this  may  extend  to  eighty  days. 
Other  constitutional  symptoms  occur  at  much 
longer  intervals.  The  contagion  of  secondary 
syphilis  requires  five  weeks  or  longer  to  become 
manifest. 

19.  Babies. — Hydrophobia  presents  us  with 
the  longest,  and  also  with  the  most  variable 
period  of  incubation  ;  this,  however,  has  a  limit  of 
great  practical  value ;  the  shortest  interval  known 
is  a  fortnight,  so  that  ill  effects  felt  in  a  less 
time  than  this,  or  following  rapidly  after  the 
bite,  are  readily  distinguished  from  rabies.  The 
usual  period  of  incubation  is  six  weeks.  Three 
weeks  is  an  exceptionally  short  period,  three 
months  not  exceptionally  long.  Dr.  Mead  gives 
cases  occurring  after  eleven  and  fifteen  months. 
An  interval  of  thirteen  years  has  recently  been 
recorded.  After  the  second  month  has  elapsed 
the  fear  of  any  ulterior  consequences  becomes 
less  and  less.  In  the  dog  the  usual  interval  is 
from  three  to  six  or  eight  weeks  ;  it  has  occurred 
after  three  months,  and  in  one  instance  recorded 
by  Youatt  after  seven  months.  The  shortest  in- 
terval given  by  Begnault,  from  the  bite  to  signs 
of  rabies  in  the  dog,  is  ten  days ;  of  his  sixty- 
eight  cases  ten  were  from  a  fortnight  to  three 
weeks,  and  fifty-seven  at  longer  intervals. 

The  incubation-periods  of  these  widely-differing 
diseases,  while  retaining  distinctive  differences, 
merge  into  each  other.  The  longest  intervals 
observed  for  scarlet  fever  and  diphtheria  corre- 
spond with  the  shortest  observed  in  measles  and 
small-pox,  while  the  longest  in  these  diseases 
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and  in  mumps  come  near  the  (shortest  period  for 
hydrophobia  or  ague.  Many  important  diseases 
are  separated  widely  and  distinctly  by  their 
length  of  incubation,  as  small-pox  from  cholera, 
yellow  fever  and  plague  from  typhus,  and  still 
more  widoly  from  the  recurrent  paludal  fevers. 

William  Squirm. 

INDIAN  RINGWORM.  See  Epiphytic 
Skin-Diskabhs. 

INDICATION  (indico,  I  point  out). — That 
which  suggests  or  clearly  demonstrates  the 
course  to  be  pursued,  and  the  remedies  to  bo 
adopted  by  the  practitioner,  either  for  the  pre- 
vention, or  in  the  actual  treatment  of  disease. 

INDIGESTION. — Difficulty  in  digestion. 
See  Digestion,  Disorders  of. 

INDURATED  CHANCRE. — A  synonym 
for  hard  chancre.    See  Syphilis. 

INDURATION  (induro,  I  harden).  —  A 
term  applied  to  the  process  or  condition  of  har- 
dening of  the  tissues  from  any  catise. 

INFANTILE   CONVULSIONS.  —  See 

Convulsions  ;  and  Infants,  Diseases  of. 

INFANTILE  PARALYSIS.  —  Synon.  : 

Fr.  Paralysie  essentielle  de  Venfance  (Laborde) ; 
Paralysie  atrophique  graisseuse  de  Venfance 
(Duchenne) ;  Ger.  Kinderlahmung. 

^Etiology. — This  is  a  disease  -which  affects 
children  at  an  age  varying  from  a  few  months 
to  a  few  years,  and  commonly  during  the  first 
dentition.  Antecedent  events,  such  as  falls,  in- 
juries, and  dentition,  have  been  assigned,  but  on 
no  sufficient  evidence,  as  causes  of  this  lesion  ; 
and  beyond  the  fact  that  infancy  is  a  distinct 
predisposing  cause,  almost  nothing  is  positively 
known  in  regard  to  the  aetiology  of  this  affection. 
Its  onset  is  often  quite  sudden,  in  the  midst  of 
what  appears  to  be  perfect  health. 

Anatomical  Charactebs. — Eecent  microsco- 
pical investigation  of  the  spinal  cord  and  mus- 
cles has  thrown  much  light  on  the  morbid 
anatomy  of  infantile  paralysis.  In  most  cases 
the  atrophied  muscles  are  found  to  have  under- 
gone fatty  degeneration,  with  disappearance,  to 
a  greater  or  less  extent,  of  the  transverse  striae. 
Oil-globules  and  numerous  fat-cells  are  also 
found  between  the  fibres. 

It  has  been  shown  by  the  investigations  of 
Cornil,  Prevost  and  Vulpian,  Charcot  and  J offroy, 
and  the  writer,  that  in  fatal  cases  of  infantile  pa- 
ralysis the  spinal  cord  and  its  nerves  are  affected 
by  a  variety  of  lesions.  These  morbid  changes 
consist  of  atrophy  of  the  anterior  cornua  and  their 
nerve-cells;  of  granular  disintegration  and  atro- 
phy of  the  anterior  nerve-roots ;  and  of  atrophy 
of  the  anterior  columns,  particularly  in  the  cer- 
vical and  lumbar  enlargements,  where  the  nerves 
that  supply  the  atrophied  limbs  are  given  off. 
Corpora  amylaeea  have  also  been  found  both  in 
the  white  and  grey  substances. 

Symptoms. — Infantile  paralysis  is  usually  pre- 
ceded by  pyrexia,  and  more  or  less  pain  in  the 
back.  The  attack  is  generally  sudden,  and 
sometimes  is  accompanied  by  convulsions,  which 
are  at  once  followed  by  paralysis,  but  without 
loss  of  sensibility.    The  lower  extremities  are 


generally  the  first  invaded,  and  the  paralysis 
rarely  attacks  the  upper  extremities  alone.  In  the 
beginning  it  is  more  or  less  generalized,  but  after 
a  time  it  becomes  limited  to  groups  of  muscles, 
to  particular  muscles,  or  to  one  member.  The 
muscles  most  prone  to  be  affected  are  those  at 
the  anterior  part  of  the  leg — the  extensors  of  the 
toes,  and  the  flexors  of  the  foot ;  the  extensors 
and  supinators  of  the  hand  ;  the  extensors  of  the 
leg ;  and  the  muscles  of  the  foot.  In  some  in- 
stances the  disease  fixes  on  single  muscles,  par- 
ticularly the  extensor  longus  digitorum  pedis, 
the  tibialis  anticus,  the  sterno-mastoid,  or  the 
deltoid.  There  is  a  loss  of  five  or  more  degree): 
of  temperature  in  the  parts  affected  ;  and  f  heii 
reflex  excitability,  as  well  as  their  electric  con- 
tractility, is  more  or  less  diminished,  and  some- 
times completely  abolished.  After  a  period 
varying  from  one  to  two  or  more  months,  the 
paralysed  muscles  begin  to  -waste.  This  wasting 
is  much  more  rapid  than  in  progressive  muscular 
atrophy,  and  is  in  proportion  to  the  loss  of  elec- 
tro-muscular contractility.  Bones  and  ligaments 
are  also  often  involved  in  the  atrophy. 

After  a  period,  varying  from  a  few  days  to  a 
few  weeks,  those  muscles  of  which  the  structure 
has  remained  unaltered  may  recover  their  volun- 
tary contractility,  and  then  the  paralysis  disap- 
pears ;  but  this  period  is  sometimes  more  pro- 
tracted. In  those  which  regain  their  voluntary 
and  electric  contractility,  nutrition  improves,  and 
their  volume  increases ;  whereas  those  muscles 
which  remain  paralysed  undergo  progressive 
atrophy,  accompanied  by  granular  or  fatty  de- 
generation. The  tonic  force  of  those  muscles, 
therefore,  which  have  preserved  or  have  re- 
covered their  contractile  power,  not  being  op- 
posed by  their  antagonists,  which  have  undergone 
atrophy  and  degeneration,  a  variety  of  deformi- 
ties and  unnatural  attitudes  gradually  ensue, 
and  call  for  the  skill  of  the  surgeon.  The  most 
important  of  these  club-foot  deformities  are 
talipes  equinus,  equino-varus,  equino-valgus,  cal- 
caneus  or  calcanes-valgics,  and  varus. 

Prognosis. — This  will  depend  on  the  nature 
and  extent  of  the  morbid  changes  that  have 
taken  place  in  the  nervous  centres  and  in  the 
muscles.  The  extent  of  these  changes  can  be 
surmised  by  the  electro-muscular  test.  Just  in 
proportion  as  a  paralysed  muscle  loses  its  elec- 
tro-muscular contractility  and  sensibility  does  it 
undergo  atrophy,  and  subsequently  pass  rapidly 
into  a  state  of  granular  or  fatty  degeneration. 
If,  therefore,  the  electric  contractility  of  the 
affected  muscles  be  lost  to  the  induced  and  con- 
tinuous current,  the  prognosis  will  be  of  the 
gravest  character. 

Treatment. — In  the  treatment  of  this  disease 
both  general  and  local  means  must  be  adopted. 
In  the  acute  stage,  rest  in  the  recumbent  pos- 
ture is  of  great  importance.  When  the  muscles 
have  become  affected  by  paralysis  and  atrophy, 
local  as  well  as  general  means  of  treatment 
must  be  employed.  Of  the  local  means  elec- 
tricity is  one  of  the  most  important.  If  the  in- 
duced current  should  fail  to  produce  contraction 
of  the  affected  muscles,  the  continuous  current 
should  bo  employed.  Shampooing,  friction,  and 
the  application  of  hot  water  to  the  muscles  are 
also  useful.    The  subcutaneous  injection  of  mi- 
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nute  quantities  of  strychnia  the  writer  has  used 
■with  great  advantage  in  several  cases.  At  the 
onset  of  the  paralysis  he  decidedly  recommends 
<i  repetition  of  blisters  to  that  portion  of  the  spine 
from  which  the  nerves  supplying  the  affected 
muscles  proceed. 

In  the  later  stages  of  the  disease,  when  it  is 
manifested  chiefly  by  paralysis  and  atrophy  of 
muscles,  the  most  approved  general  remedies 
consist  of  strychnine,  cod-liver  oil,  the  prepa- 
rations of  cinchona  and  iron,  arsenic  and  phos- 
phorus, together  with  attention  to  the  secre- 
tions and  excretions,  and  to  ordinary  hygienic 
measures.  J.  Locxhart  Clarke. 

INFANTILE  REMITTENT  FEVER. 

By  some  authorities  a  disease  thus  named  has 
been  regarded  as  a  special  kind  of  fever ;  but 
the  condition  is  probably  either  typhoid  fever  of 
a  mild  type,  or  febrile  disturbance  accompany- 
ing disorders  of  the  alimentary  canal. 

INFANTS,  Diseases  of. — There  are  few 
disorders  which  can  be  said  to  be  peculiar  to  in- 
fancy and  childhood.  The  .  diseases  to  which 
children  are  liable  3.1*6,  0.S  3>  rule,  those  which 
attack  older  persons,  and  present  the  same  pa- 
thological characters.  But  disease  as  it  occurs 
in  children  does  yet  require  especial  study,  for 
the  symptoms  by  which  it  is  accompanied  often 
differ  widely  from  those  with  which  ordinary 
hospital  practice  has  rendered  us  familiar.  Chil- 
dren are  not  merely  adults  in  miniature.  They 
have  special  peculiarities  of  constitution,  which 
impress  their  own  stamp  upon  all  acute  diseases, 
and  often  raise  up  a  number  of  accessory  pheno- 
mena which  overshadow  the  main  symptoms,  and 
obscure  a  case  which  but  for  them  would  be 
6imple  and  clear. 

General  Characters. — The  most  striking  pe- 
culiarity of  childhood  is  the  marked  excitability 
of  the  nervous  system ;  for  the  promptness  and 
intensity  with  which  the  whole  system  reacts 
against  any  source  of  irritation  is  a  cause  of  con- 
tinual embarrassment  to  the  physician.  A  frag- 
ment of  indigestible  food,  for  example,  may  pro- 
duce high  fever,  or  alarming  agitation,  and  even 
throw  the  child  into  convulsions  :  a  slight  irrita- 
tion of  the  larynx  may  produce  severe  spasm, 
and  simulate  for  the  time  all  the  symptoms  of 
true  diphtheritic  croup.  The  beginning  of  acute 
disease  is  almost  invariably  accompanied  by  pro- 
found general  disturbance ;  but  disturbance  as 
profound  may  be  excited  by  the  simplest  func- 
tional disorder,  so  that  the  severity  of  the  symp- 
toms is  no  guide  at  all  to  the  severity  of  the 
lesion  with  which  we  have  to  deal.  In  all  cases, 
therefore,  it  is  of  importance,  if  possible,  to 
pick  out  the  local  symptoms — those,  namely, 
which  point  to  mischief  of  any  special  organ — 
and  separate  them  from  others  which  are  expres- 
sive merely  of  the  general  distress.  Such  local 
symptoms  are  the  cough,  rapid  breathing,  and 
active  nares  which  point  to  acute  lung-disease  ; 
the  squinting  and  immobility  of  pupils  which 
are  so  characteristic  of  cerebral  affections ;  and 
the  peculiar  jerking  movementof  the  legs  which, 
combined  with  hardness  of  the  abdominal  mus- 
cles, betrays  the  existence  of  colicky  pain.  Such 
local  symptoms  are  not,  however,  always  to 
be  discovered,  and  even  if  present  may  not  fur- 
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nish  trustworthy  indications ;  for  so  great  is  the 
sympathy  in  the  young  child  of  distant  organs 
with  one  another — linked  together  as  they  are 
by  the  impressionable  nervous  system — that  the 
organ  from  which  the  more  definite  symptoms 
appear  to  arise,  may  not  be  the  organ  which  is 
actually  the  seat  of  disease.  The  two  organs 
which  are  most  frequently  found  to  present  these 
deceptive  manifestations  are  the  stomach  and 
the  brain.  The  sympathy  of  the  stomach  with 
an  irritable  condition  of  other  parts  of  the  body 
continues  more  or  less  through  life  :  the  vomiting 
of  pregnancy  and  of  disordered  uterine  function 
in  the  female,  and  of  cerebral  and  renal  diseases 
in  both  sexes,  being  matter  of  common  observa- 
tion. In  the  child,  however,  this  sympathy  is 
carried  to  its  highest  point.  Vomiting  is  a  common 
symptom  at  the  beginning  of  every  acute  disease, 
and  in  many  children  any  casual  disturbance  is 
apt  to  be  attended  by  it.  The  brain,  again,  ex- 
hibits a  close  sympathy  with  irritation  of  the 
more  important  organs.  In  some  cases  of  pneu- 
monia, notably  those  where  the  inflammation  is 
seated  at  the  apex  of  the  lung,  headache,  vertigo, 
delirium,  and  stupor  may  be  so  marked  that  the 
ordinary  symptoms  of  the  disease  are  completely 
obscured,  and  the  case  is  mistaken  for  one  of 
meningitis.  Again,  the  violent  nocturnal  de- 
lirium so  often  excited  by  the  irritation  of  worms 
in  the  alimentary  canal,  must  be  within  the  ex- 
perience of  all. 

The  nervous  excitability  of  children,  and  its 
influence  upon  the  system  generally,  is  well  illus- 
trated by  the  high  temperature  noticed  in  many 
children  on  the  first  evening  after  admission  into 
the  wards  of  a  hospital.  The  elevation  varies  in 
degree  in  different  children ;  but  if  the  patient 
be  not  a  mere  infant,  it  is  usually  over  100s. 
although  the  complaint  be  one  not  ordinarily 
attended  by  pyrexia. 

Perhaps,  however,  the  most  familiar  instance 
of  the  impressibility  of  the  nervous  system  is 
seen  in  the  case  of  convulsions.  A  'fit'  in  the 
child  has  a  very  different  meaning  to  a  similar 
attack  in  the  adult.  In  the  latter  it  is  usually 
evidence  of  a  grave  centric  lesion,  and  its  occur- 
rence occasions  the  greatest  anxiety.  In  the 
child,  on  the  contrary,  it  is  a  common  expression 
of  the  perturbation  of  the  nervous  system,  set 
up  in  response  to  some  excentric  irritation,  and 
often,  as  in  the  case  of  the  onset  of  acute  disease, 
is  analogous  to  the  rigor  which  ushers  in  an  acute 
attack  in  older  persons.  Sometimes,  it  is  truo, 
convulsions  are  produced  in  the  child,  as  in  the 
adult,  by  severe  cerebral  disease ;  but  in  such 
cases  the  fits  are  frequently  repeated,  and  are 
succeeded  by  rigidity,  paralysis,  and  other  signs 
of  centric  irritation.  As  a  rule,  single  fits,  or 
convulsions  occurring  without  other  signs  of 
nerve-lesion  in  a  healthy  child,  are  purely  re- 
flex, and  have  no  gravity  whatever. 

The  impressibility  of  the  nervous  system  is 
increased  by  causes  which  produce  a  sudden 
depression  of  strength,  such  as  a  bad  attack  of 
diarrhoea,  or  loss  of  blood,  and  in  one  chronic 
disease — rickets — the  nervous  irritability  is  very 
great.  The  effect  of  chronic  wasting  upon  the 
child  is,  however,  usually  to  produce  an  opposite 
result ;  and  under  the  long-continued  influence 
of  enfeebling  disease  the  excitability  of  the  ner- 
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vous  system  becomes  gradually  loss  and  less 
manifest,  until  it  finally  disappears  almost  en- 
tirely. It  is  of  importance  to  the  practitioner  to 
bear  this  fact  in  mind,  for  in  a  child  much 
reduced  by  chronic  illness,  the  presence  of  an 
intercurrent  acuto  complication — such  as  inflam- 
mation of  tho  lung — may  be  indicated  by  very 
few  symptoms,  tho  system  having  become  almost 
insensible  to  norvous  impressions. 

Another  peculiarity,  which  strikes  the  atten- 
tion of  anyone  accustomed  only  to  disease  as  it 
occurs  in  the  adult,  is  the  vast  preponderance  in 
infantile  disorders  of  mere  disturbance  of  func- 
tion, and  tho  disastrous  consequences  which  may 
ensue  from  such  derangements.  Infants  rapidly 
part  with  their  heat,  and  are  easily  chilled. 
They  are  therefore  excessively  sensitive  to 
changes  of  temperature.  A  catarrh  is  a  common 
ailment  in  the  young  child,  and  is  attended  by 
various  dangers  according  to  the  part  of  the 
mucous  tract  which  is  affected  by  it.  Gastric 
catarrh  with  violent  and  repeated  vomiting,  and 
intestinal  catarrh  with  uncontrollable  diarrhoea, 
are  answerable  for  a  large  proportion  of  the 
deaths  amongst  young  children  during  the 
warmer  months.  Even  in  cases  where  the  catarrh 
affecting  the  digestive  organs  is  of  a  less  acute 
and  violent  character,  the  issue  is  often  very 
serious.  The  gradual  failure  in  nutrition,  which  is 
the  result  of  such  an  impediment  to  the  digestion 
of  food,  is  a  common  cause  of  wasting  in  young 
children  ;  and  unless  measures  be  taken  early  to 
restore  the  proper  working  of  the  alimentary 
functions,  the  case  may  end  fatally.  In  the 
autumn  and  winter  the  bronchial  mucous  mem- 
brane is  more  frequently  attacked.  In  such  cases, 
however  apparently  slight  may  be  the  catarrh,  a. 
weakly  infant  is  always  exposed  to  the  danger  of 
pulmonary  collapse ;  and  a  rapid  interference 
with  the  respiratory  function,  such  as  takes  place 
when  collapse  of  some  extent  of  lung  is  quickly 
brought  about,  is  often  a  cause  of  sudden  death. 

It  is  in  consequence  of  this  frequency  of  func- 
tional derangements,  and  their  dangerous  cha- 
racter, that  post-mortem  examinations  in  infants 
are  so  often  unsatisfactory  in  finding  any  appear- 
ances explanatory  of  the  cause  of  death. 

Clinical  Examination. — The  clinical  exami- 
nation of  young  children  requires  tact  and 
patience,  but  unless  the  child  be  very  unruly  it 
is  not  difficult.  The  patient  cannot  himself  de- 
scribe his  symptoms,  but  all  necessary  informa- 
tion can  be  gained  from  the  parents.  Mothers 
are,  as  a  rule,  good  observers,  and  allowing  for 
their  natural  anxiety  and  a  slight  tendency  to 
exaggeration,  their  statements  can  usually  be 
relied  upon.  We  can  thus  learn  the  previous  state 
of  the  child,  the  exact  date  at  which  his  symp- 
toms began,  and  the  order  in  which  they  ap- 
peared. Infants  should  be  always  stripped  for 
examination,  so  that  the  whole  body  may  be 
exposed  to  view.  Before,  however,  ordering  the 
removal  of  the  clothes,  we  should  be  careful  to 
satisfy  ourselves  upon  certain  points  which  can 
only  be  properly  observed  while  the  child  is  in 
repose.  Thus,  in  order  to  count  the  pulse  and 
respiration,  perfect  quiet  is  indispensable,  for  the 
least  movement  quickens  the  heart's  action,  and 
alters  the  rapidity  of  the  breathing.  At  the 
same  time  the  temperature  can  be  taken  by  the 
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thermometer  in  the  rectum.  The  whole  body 
should  then  be  examined  for  spots  or  swell- 
ings ;  the  condition  of  the  skin  can  be  noted 
— whether  dry  or  moist ;  and  we  can  ascertain 
the  state  of  tho  belly,  with  regard  to  hardness 
or  softness  of  tho  abdominal  walls,  and  the  size 
of  the  liver  and  spleen.  If  the  child  cry  at  the 
time,  wo  mark  the  character  of  the  voice,  fo. 
hoarseness  is  an  early  sign  of  congenital  syphilis. 

In  tho  physical  examination  of  the  chest  in  a 
child,  it  is  important  to  attend  to  the  following 
points : — To  employ  percussion  of  the  two  sides 
at  the  same  period  of  the  respiratory  movement, 
that  is,  during  expiration  or  during  inspiration  ; 
to  strike  gentry  with  two  fingers,  for  by  this  means 
a  larger  volume  of  sound  is  brought  out,  and 
slight  dulness  is  more  easily  detected ;  always 
to  use  a  stethoscope  instead  of  the  unassisted 
ear,  in  order  to  limit  the  area  listened  to ;  and  to 
manage  so  that  the  child's  mouth  be  open  during 
auscultation,  so  as  to  hinder  the  transmission  of 
sounds  from  the  throat.  In  an  infant  the  back 
is  best  examined  by  placing  the  child  oc  the 
nurse's  left  shoulder,  with  his  left  arm  round 
her  neck.  If  the  chin  be  now  depressed  by  the 
nurse's  hand  on  the  child's  head,  the  muscles  of 
both  shoulders  are  relaxed.  The  front  and  sides 
of  the  chest  can  be  examined  as  the  infant  lies 
on  his  back.  We  must  remember  that  the  breath- 
sounds,  especially  that  of  inspiration,  are  of  a 
more  blowing  quality  in  the  child  than  they  are 
in  the  adult ;  and  that  there  is  naturally  less 
resonance  at  the  right  base,  on  account  of  the 
proportionately  greater  size  of  the  liver. 

At  the  end  of  the  examination  the  mouth 
should  be  looked  at  for  signs  of  aphthae  or 
thrush  ;  and  the  condition  of  the  gums,  as  to  heat 
and  swelling,  should  be  ascertained.  Lastly,  the 
throat  is  to  be  inspected — depressing  the  tongue 
with  the  handle  of  a  spoon.  If  there  be  disorder 
of  the  digestive  apparatus,  such  as  sickness, 
constipation,  or  diarrhoea,  it  must  not  be  for 
gotten  to  examine  always  and  carefully  the  dis- 
charges.   The  urine  should  not  be  overlooked. 

Diagnosis. — Diagnosis  in  the  young  child  is 
sometimes  very  difficult,  but  it  is  often  easy 
enough.  Being  aware  of  the  nervous  excita- 
bility in  young  subjects,  we  are  prepared  for 
evidences  of  general  disturbance,  and  look  for 
more  special  symptoms — such  as  will  indicate 
local  distress,  and  direct  our  attention  to  a  par- 
ticular organ.  We  are  also  guided  by  a  history 
of  the  attack,  as  gathered  from  the  mother,  and 
can  put  our  suspicions  to  the  test  by  a  careful 
exploration  of  the  whole  body.  In  the  investi- 
gation our  general  knowledge  of  the  course  of 
disease  will  be  of  service.  Thus,  many  disorders 
have  known  pathological  consequences,  and  are 
apt  to  be  followed  by  special  sequelae.  Measles 
and  hooping-cough  leave  behind  them  a  tendency 
to  catarrhal  pneumonia,  and  a  liability  to  tuber- 
culosis. Scarlatina  often  leads  to  acute  desqua- 
mative nephritis  and  dropsy.  Other  diseases 
again  encourage  particular  susceptibilities — as 
rickets,  which  renders  the  body  exceptionably 
sensitive  to  changes  of  temperature,  and  provokes 
catarrhal  derangements.  In  doubtful  cases  we 
must  not  forget  to  take  prevailing  epidemics  into 
account,  as  the  beginning  of  zymotic  diseases  is 
often  excessively  puzzling.  In  all  cases,  especially 
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if  the  patient  be  an  infant,  it  is  important  to 
inquire  into  the  hygienic  and  dietetic  arrange- 
ments to  which  the  child  is  subjected.  When 
we  are  still  undecided,  after  having  exhausted  all 
means  of  investigation,  we  must  be  contented 
to  wait  for  further  indications,  and  no  positive 
opinion  should  be  hazarded  while  any  doubt 
remains. 

Treatment. —  Children,  as  a  rule,  respond 
well  to  treatment.  This  may  be  explained 
partly  by  the  large  proportion  of  mere  functional 
derangements  in  the  illnesses  to  which  they 
are  subject,  and  partly  by  the  state  of  constant 
change  through  which  the  body  is  passing; 
growth  and  development  are  active  in  organs, 
and  the  tendency  is  to  repair.  The  term  treat- 
ment, however,  includes  far  more  than  the  mere 
giving  of  physic.  A  complete  change  in  all  the 
influences  acting  upon  the  patient — a  recon- 
struction of  the  dietary,  and  a  reformation  in 
the  hygienic  arrangements,  especially  with  regard 
to  air,  light,  and  clothing — will  often  prove  of 
immense  service,  and  be  df  far  more  value  than 
actual  drug-giving  in  furthering  the  recovery  of 
the  child. 

In  the  treatment  of  acute  illness  we  must 
remember  that  young  children  cannot  bear 
lowering  measures ;  but  we  must  not  therefore 
rush  to  the  opposite  extreme,  for  unless  suffer- 
ing from  temporary  exhaustion,  they  are  far 
from  being  benefited  by  profuse  stimulation. 
In  the  beginning  of  acute  inflammatory  diseases 
stimulants  are  injurious.  Even  in  chronic  ail- 
ments, such  as  rickets,  where  a  certain  amount 
of  alcohol  is  often  of  service,  wine  should 
be  given  with  caution,  and  its  effects  upon 
the  digestion  carefully  watched ;  it  can  only 
be  given  with  advantage  so  long  as  it  im- 
proves the  appetite,  and  increases  the  digestive 
power. 

"With  regard  to  medicines  little  need  be  said 
in  this  place.  It  may  be  remarked  that,  on 
account  of  the  tendency  to  acid  dyspepsia  in  all 
children,  alkalies  are  of  especial  service ;  and 
that  they  should  be  always  combined  with  an 
aromatic,  on  account  of  the  value  of  the  latter 
in  stimulating  the  alimentary  mucous  membrane, 
and  relieving  the  flatulence  and  other  painful 
consequences  of  indigestion.  It  is  important 
also  to  remember  that  children  are  wonder- 
fully tolerant  of  certain  drugs,  while  they  bear 
others  very  badly.  Belladonna  may  be  given  to 
infants  and  children  in  very  large  doses.  They 
are  also  more  tolerant  of  arsenic  than  their 
elders.  To  the  action  of  opium,  however, 
they  are  excessively  susceptible,  and  the  drug 
should  be  given — to  infants  especially — with 
extreme  caution. 

Eustace  Smith. 

INFARCT  (infarcio,  I  cram  in). — This  term 
was  formerly  applied  to  any  kind  of  infiltration 
of  an  organ ;  but  its  use  is  now  almost  confined 
to  the  expression  hemorrhagic  infarct.  A 
hemorrhagic  infarct  is  a  firm,  red,  usually 
wedge-shaped  patch,  which  is  found  in  certain 
organs  as  the  effect  of  arterial  embolism,  or, 
more  immediately,  of  the  congestion  and  ex- 
travasation of  blood  to  which  the  embolism  gives 
rise.    See  Embolism. 
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INFECTIOUS  \{inficio,  I  stain).— There 

INFECTIVE  J 
is  much  ambiguity  and  want  of  precision  in  the 
application  of  these  terms,  and  it  is  only  intended 
here  to  attempt  to  define  them  according  to 
their  several  uses,  the  reader  being  referred  for 
fuller  illustration  to  the  appropriate  articles. 
Usually,  they  are  coupled  with  diseases  which 
are  known  to  be  capable  of  transmission  from  one 
animal  to  another  of  a  different  class,  or  from 
one  individual  to  another  of  the  same  species. 
In  general  language  such  diseases  are  said  to 
be  infectious,  and  to  be  conveyed  by  infection. 
These  words  are,  however,  often  employed  in  a 
more  definite  and  limited  sense,  as  signifying  the 
transmission  of  affections  of  this  kind  without 
the  necessity  of  any  direct  contact  between  the 
individuals,  or  of  any  obvious  application  of  the 
morbific  agent  to  the  body,  or  its  immediate 
introduction  into  the  system,  this  agent  being 
conveyed  through  the  atmosphere,  and  taken  in 
mainly  by  respiration.  This  limited  meaning  is 
employed  in  contradistinction  to  contagion  and 
contagious,  which  then  imply  direct  contact,  and 
to  inoculation ;  in  this  sense  some  affections  being 
regarded  as  infectious  but  not  contagious,  and 
vice  versd.  The  word  infection  is  sometimes  used 
as  synonymous  with  the  contagium  or  agent  by 
which  a  communicable  disease  is  conveyed.  An 
important  application  of  the  term  infective  is  that 
in  relation  to  the  effects  resulting  from  certain 
morbid  products,  which  have  been  made  evident 
during  recent  years,  mainly  by  the  investigations 
carried  on  in  experimental  pathology.  Thus  it 
has  been  found  that  the  introduction  of  tubercle 
subcutaneously  will  lead  to  the  formation  of  a 
similar  product  in  different  organs  of  the  body; 
and  the  same  result  may  follow  mere  suppuration 
under  certain  conditions,  as  well  as  the  accumu- 
lation in  the  body  of  caseous  material.  The  morbid 
products  are  absorbed,  and  originate  tuberculosis 
by  an  infective  process.  It  is  even  maintained 
that  tuberculosis  may  be  produced  in  this  way 
by  merely  introducing  tuberculous  material  into 
the  stomach,  as  in  the  form  of  diseased  meat. 
Again,  the  inoculation  of  septic  matter  has  been 
proved  to  cause  septicaemia  and  pyaemia  by  a 
similar  process.  When  certain  morbid  con- 
ditions have  been  established  within  the  system, 
other  parts,  more  or  less  distant  from  the  pri- 
mary seat  of  mischief,  often  become  involved  by 
infection  within  the  body  itself,  in  consequence 
of  the  products  being  conveyed  by  the  blood 
vessels  or  lymphatics  to  these  remote  parts,  and 
there  undergoing  further  multiplication  and 
growth.  Indeed  the  whole  system  may  thus 
become  tainted,  including  the  blood  and  other 
fluids.  Illustrations  of  this  signification  of 
infection  are  afforded  by  cancer,  syphilis,  tuber 
culosis,  and  suppuration,  the  last-mentioned  not 
only  being  liable  to  originate  secondary  collec- 
tions of  pus,  but  also  being  the  usual  cause  of 
pyaemia.    See  Contagion. 

Frederick  T.  Roberts. 

INFILTRATION  (in,  intr,  and  filtro,  I 
filter). — This  term  was  formerly  applied  to  the 
effusion  of  a  fluid  into  the  interstices  of  a  tissue, 
especially  connective  tissue.    Now,  however,  its 
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meaning  hns  been  extended  to  imply  the  diffu- 
sion of  liny  solid  or  fluid  morbid  product  in  the 
midst  of  tissue-elements,  such  us  is  seen  in  cal- 
careous, albuminoid,  fatty,  and  tubercular  infil- 
tratiou.    Sec  Dkoenuhation. 

INFLAMMATION  (inflammo,  I  sot  on  fire). 
Synon.  :  Fr.  Inflammation ;  Ger.  Entzwidung. 

Definition. — Very  numerous  definitions  have 
been  given  of  inflammation.  The  most  generally 
received  has  beon  that  attributed  to  Celsus,  which 
gives  tho  four  marks  of  inflammation  as  rubor, 
tumor,  color,  dolor;  but  this  appears  to  have 
been  really  due  to  Erasistratus,  who,  according 
to  Galen,  first  gave  precision  to  the  conception 
of  simple  burning,  as  understood  by  the  older 
Greek  physicians,  and  applied  the  name  (p\ey/j.ov^ 
(previously  synonymous  with  <p\6ycc<ris)  to  a 
swelling,  which  had  also  the  characters  of  heat, 
pain,  throbbing,  and  resistance.  The  definition 
was  thus  based  upon  the  notion  of  swelling, 
and  would  hardly  have  taken  this  particular 
form  had  it  been  derived  from  superficial  inflam- 
mations. Although  the  four  '  cardinal '  signs 
may  still  be  recognised  in  what  we  call  inflam- 
mation, the  definition  is  best  derived  from  a 
cause  known  to  be  capable  of  producing  it,  and 
we  say  that  inflammation  is  a  series  of  changes 
in  a  part  identical  with  those  which  are  produced 
in  the  same  part  by  injury  ;  and,  for  the  sake  of 
precision,  injury  by  a  chemical  or  physical  irri- 
tant. The  most  evident  result  of  a  slight  and 
temporary  irritation  is,  in  vascular  parts,  hyper- 
semia,  and  inflammation  may  be  regarded  as 
produced  by  a  more  intense  action  of  the  same 
cause  as  produces  simple  hyperemia ;  but  it  is 
not,  as  formerly  said,  a  kind  of,  or  a  further  de- 
gree of,  hyperemia.  The  minute  study  of  in- 
flammation is  best  conducted  by  continuous 
observation  on  transparent  parts  of  animals  seen 
under  the  microscope,  especially  the  mesentery 
and  tongue  of  the  frog.  No  non-vascular  part 
is  equally  available  for  continuous  observation 
in  a  living  state,  but  by  special  methods  the  pro- 
cess may  be  followed  in  the  frog's  cornea. 

Description  of  the  pbocess  in  vascdxab 
paets. — When  the  mesentery  or  tongue  of  a 
frog  is  drawn  out  and  placed  under  the  micro- 
scope, the  contact  of  the  air  soon  determines 
inflammation  ;  and  by  means  which  need  not  here 
be  described,  both  the  vessels  and  the  tissue-ele- 
ments may  be  observed  for  hours  together.  The 
earliest  change  seen  in  the  vessels  of  a  part  thus 
exposed  is  dilatation,  first  of  the  arteries,  then 
of  the  veins,  the  capillaries  being  little  affected. 
The  dilatation  of  the  vessels  is  accompanied  at 
first  by  acceleration  of  the  blood-stream,  most 
noticeable  in  the  arteries ;  but  the  acceleration 
does  not  last  more  than  half  an  hour  or  an  hour, 
and  it  then  gives  place  to  retardation,  which  con- 
tinues as  long  as  the  inflammation  lasts.  The 
'primary  acceleration'  is,  however,  sometimes 
absent  or  too  short  in  its  duration  to  be  notice- 
able. So  far,  the  process  is  doubtless  the  same  as 
in  active  hypersemia  produced  by  local  irritation. 
"Whether  the  first  dilatation  is  duo  to  direct  para- 
lysis of  tho  muscular  walls  of  the  arteries,  or  to 
a  reflex  action  passing  through  tho  spinal  cord, 
or  to  an  inhibitory  action  passing  through  nerve- 
ganglia  in  the  arterial  walls,  is  uncertain.  There 


need  not,  however,  bo  any  reflex  action  through 
the  spinal  cord,  as  dilatation  may  take  place 
when  tho  part  is  disconnected  from  the  great 
nerve-centres. 

From  this  point  begin  the  phenomena  peculiar 
to  inflammation.    The  dilatation  of  arteries  may 
go  on  increasing  for  ten  or  twelve  hours,  tiil 
these  have  double  their  original  diameter,  and 
pulsation  becomes  very  prominent  in  them.  The 
capillaries  look  as  if  gorged  with  corpuscles, 
forming  a  quasi-solid  mass.  The  blood-current  in 
all  the  vessels  becomes  slower  and  slower,  till  it 
is  almost  stagnant.    This  condition  is  known  as 
stasis.    At  the  same  time  certain  peculiarities 
are  observed  in  the  behaviour  of  the  red  cor- 
puscles and  leucocytes  in  the  veins.    In  ordinary 
conditions  of  the  circulation,  the  central  part 
only  of  the  vein  (as  of  the  artery)  is  occupied  by 
the  corpuscles,  which  move  on  mingled  together. 
But  during  stasis  the  corpuscles,  especially  the 
leucocytes,  spread  over  the  marginal  portion  of 
the  vein  usually  free  from  them,  and  the  leuco- 
cytes begin  to  drag  along  the  walls  of  the  vein,  as 
if  adherent,  till  at  length  they  form  a  layer  lining 
the  wall  of  the  vessel,  while  the  red  corpuscles 
are  carried  on  by  the  current.  In  the  capillaries, 
this  marginal  layer  is  never  perfectly  established, 
though  leucocytes  may  be  seen  momentarily  ad- 
hering to,  or  moving  slowly  along  the  walls.  In 
the  arteries,  no  such  process  is  observed,  except 
(according  to  Cohnheim)  it  may  be  for  a  moment 
during  the  diastole  of  the  pulse.    When  this 
marginal  position  of  leucocytes  is  established, 
and  the  stasis  is  at  its  height,  begins  the  process 
which,  observed  long  ago  by  Waller,  and  less 
clearly  though  earlier  by  William  Addison,  was 
re-observed  and  brought  into  notice  by  Cohn- 
heim.   In  the  words  of  the  last-named  observer : 
'  On  the  outer  contour  of  the  wall  of  a  vessel, 
usually  a  vein,  in  which  the  marginal  layer  of 
leucocytes  is  well  developed,  sometimes  first  in 
a  capillary,  is  seen  a  small  projection  which  en- 
larges in  length  and  breadth  and  becomes  a 
roundish  colourless  lump.    This  again  enlarges, 
puts  out  new  pointed  projections,  and  gradually 
withdraws  itself  from  the  wall  of  the  vessel,  till 
it  is  attached  to  it  only  by  a  long  narrow  stem. 
Finally  this  attachment  also  is  broken,  and  we 
see  a  colourless  contractile  body  with  one  long 
process  and  several  shorter,  with  one  or  several 
nuclei,  in  fact,  a  leucocyte.'    The  same  process  is 
going  on  meanwhile  at  other  points  of  the  veins 
and  capillaries,  till  at  length,  either  quickly  or 
slowly,  the  outer  surface  of  all  the  visible  veins 
becomes  covered  with  several  rows  of  leucocytes, 
while  their  interior  shows  the  sameappearance  as 
before.    That  the  leucocytes  seen  outside  were 
formerly  inside  the  veins,  having  simply  passed 
through  the  walls,  admits  of  no  reasonable  doubt, 
though  it  is  often  difficult  for  the  eye  to  seize 
the  precise  moment  of  passage.    In  the  arteries 
nothing  of  the  kind  is  seen.    In  the  capillaries 
the  emigration  of  leucocytes  is  very  evident,  and 
accompanied  by  the  passage  of  red  corpuscles  also 
through  the  walls,,  which  does  not  take  place  in 
the  veins  proper.    The  latter  process  was  ob- 
served by  Strieker  before  the  revival  of  the  ob- 
servation of  emigration  of  leucocytes. 

Accompanying  the  extravasation  of  the  blood- 
corpuscles,  there  is  always  a  copious  exudation 
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of  serum,  which  goes  far  beyond  physiological 
limits.  Aided  by  this  and  by  their  own  spon- 
taneous movements,  the  leucocytes  are  carried 
far  and  wide  into  the  tissue,  till  the  whole  field, 
that  is,  the  whole  mesentery,  is  so  crowded  with 
them,  that  nothing  else  can  be  seen.  The  red 
corpuscles,  on  the  other  hand,  remain  more  closely 
in  the  neighbourhood  of  the  vessels.  When  the 
exudation,  carrying  with  it  the  corpuscles,  and  con- 
taining, as  it  does,  coagulable  material,  reaches 
the  surface,  it  forms  the  layer  or  false  mem- 
brane of  inflammatory  lymph,  seen  in  inflamma- 
tions of  serous  surfaces. 

Cause  of  stasis  and  cell-emigration.  —  The 
processes  just  described  mark  inflammation  ofi" 
sharply  from  simple  hypereemia.  The  produc- 
tion of  stasis  was  at  one  time  ascribed  to  thick- 
ening of  the  blood  from  transudation  of  serum ; 
also  to  coagulation  in  the  vessels  ;  to  the  adhe- 
siveness of  leucocytes ;  and  to  a  change  in  the 
tissues  external  to  the  vessels.  But  there  is 
little  doubt  that  the  essential  factor  is  a  change 
in  the  constitution  of  the  vascular  wall,  though 
it  is  still  possible  that  this  may  be  connected 
with  a  change  in  the  tissues  outside.  The  same 
change,  while  it  retards  the  passage  of  blood, 
makes  the  vascular  wall  permeable  to  the  cor- 
puscles, and  favours  exudation.  What  the  change 
is  we  cannot  say,  but  it  seems  probable  that  it 
is  the  same  as  the  walls  of  vessels  undergo 
when  inadequately  nourished.  Two  classes  of 
experiments  throw  light  on  this  point. 

It  has  been  found  by  Eyneck  that  other  fluids 
than  blood,  such  as  milk,  pass  with  greater 
difficulty  than  usual  through  the  vessels  of  an 
irritated  part ;  and  that  stasis  can  be  produced 
in  the  vessels  of  a  frog,  which  is  kept  alive  by 
the  circulation  of  salt-solution  instead  of  blood 
in  its  vessels.  Cohnheim  has  also  shown  that  a 
state  of  the  va?cular  walls  similar  to  that 
which  may  be  presumed  to  exist  in  inflamma- 
tion, may  be  produced  by  shutting  off  the  blood 
from  the  vessels  for  a  certain  time.  He  put  a 
ligature  round  the  tongue  of  a  frog,  and  ob- 
served the  vessels  after  the  ligature  was  cut. 
If  the  blood  had  been  excluded  for  twelve  to 
twenty-four  hours  only,  the  vessels  on  the  return 
of  the  blood  passed  into  a  condition  of  simple 
hyperaemia ;  but  if  longer,  stagnation,  marginal 
position  of  leucocytes,  and  extravasation  of  cor- 
puscles were  observed,  and  these  phenomena  were 
more  marked  the  longer  the  ligature  had  remained, 
provided  it  was  not  long  enough  entirely  to  de- 
stroy the  vitality  of  the  part.  From  these  experi- 
ments we  must  conclude  that  the  cause  of  stasis 
and  its  attendant  phenomena  is  not  in  the  blood 
or  the  cells,  but  in  the  walls  of  the  vessels,  and 
that  the  change  in  these  is  of  the  nature  of  de- 
generation. 

Changes  of  the  tissue-elements.— These  changes 
are  most  simply  seen  in  non-vascular  parts, 
which  will  be  first  considered.  Alterations  in 
cartilage-cells  during  ulceration  wore  observed 
long  ago  by  Goodsir  and  Eedfern,  but  were  not 
then  thought  to  belong  to  inflammation,  non- 
vascular parts  being  not  thought  liable  to  this 
process.  Lately  the  cornea  has  been  taken  as  the 
type  of  non-vascular  tissues.  If  the  cornea  of  a 
frog  be  irritated  by  touching  a  small  spot  with 
nitrate  of  silver,  and  cut  out  within  from  twelve 
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to  twenty-four  hours  afterwards,  many  of  the 
fixed  corpuscles  are  found  to  be  already  altered. 
Their  processes  are  become  shorter  and  thicker  ; 
their  bodies  of  irregular  shape  ;  and  they  often, 
show  amoeboid  movements,  and  become  converted 
into  many-nucleated  protoplasmic  masses,  re- 
sombling  what  are  in  some  other  parts  called 
giant-cells.  Finally,  in  their  place  may  be  seen 
groups  of  new  cells,  or  pus-corpuscles.  But  there 
are  always  some  corneal  corpuscles  which  re- 
main quite  unchanged.  These  changes  cannot  be 
traced  farther,  as  the  cornea  soon  becomes  turbid, 
and  the  whole  field  of  observation  crowded  with 
leucocytes. 

It  is  still  a  matter  of  dispute  whether  these 
changes  are  truly  reproductive  or  only  degene- 
rative ;  and  whether  any  new  cells  are  really 
formed  from  the  fixed  pus-corpuscles  of  the  cornea, 
or  whether  the  origin  of  these  leucocytes  is  the 
same  as  of  those  which  are  seen  surrounding 
the  veins  and  capillaries  of  the  inflamed  frog's 
mesentery.  On  the  one  hand,  it  is  said  that  the 
cornea  can  be  excised  so  early  as  to  preclude  the 
possibility  of  migratory  corpuscles  finding  their 
way  from  the  vessels  surrounding  the  cornea, 
and  that  even  then  groups  of  leucocytes  are 
found  in  the  place  of  corneal  corpuscles,  which 
must  have  been  produced  by  germination  from 
them.  On  the  other  hand  it  is  urged  that,  even 
supposing  it  impossible  that  these  cells  could 
come  from  the  surrounding  blood-vessels,  the 
conjunctival  lymph-sac  contains  lymph-cor- 
puscles which  might  travel  into  the  cornea. 
Further,  the  leucocytes  of  the  blood  have  been 
coloured  by  injecting  colouring  matter  into  the 
veins,  which  the  leucocytes  take  up,  and  cells 
thus  marked  are  found  among  those  supposed  to 
be  derived  from  the  corneal  corpuscles.  With- 
out discussing  these  conflicting  arguments,  we 
may  say  that  we  believe  the  truth  to  be  this : 
that  young  cells,  undistinguishable  from  leu- 
cocytes or  pus-corpuscles,  are  formed  by  a  pro- 
cess of  growth,  cell-division,  and  germination, 
affecting  the  fixed  corneal  corpuscles,  but  that 
the  number  of  these  is  inconsiderable  compared 
with  those  which,  even  in  a  non-vascular  tissue 
like  the  cornea,  are  derived  from  the  vessels. 

The  process  of  inflammation  in  other  non- 
vascular parts,  such  as  cartilage,  has  been  studied 
in  the  same  way  as  in  the  cornea,  in  all  cases 
with  the  disadvantage  that  continuous  observa- 
tion is  impossible.  The  general  result  is  the 
same,  namely,  that  changes  are  seen,  apparently 
without  any  participation  of  the  vessels,  which 
are  regarded  by  some  as  showing  degeneration 
and  breaking  up  of  the  fixed  tissue-elements ; 
by  others  as  showing  germination  and  formation 
of  new  cells,  but  which  in  any  case  do  not  play 
an  important  part  in  the  whole  inflammatory 
process. 

Tissue-changes  in  vascular  parts. —  These, 
though  apparently  more  ambiguous  than  in  non- 
vascular parts,  are  yet  sometimes  susceptible  of 
more  minute  study.  In  the  omentum  of  mam- 
malia, changes  occur  during  inflammation  in 
which  unbiassed  observation  can  hardly  see  any- 
thing else  than  cell-division,  growth,  and  germi- 
nation. There  is  indeed  reason  to  believe  that 
such  appearances  are  found  normally,  as  evidonce 
merely  of  growth,  but  the  inflammatory  changes 
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are  distinguished  from  the  normal  by  their 
greater  iroquency  und  luxuriance.  In  fibrous 
connective-tissue  similar  processes  have  long 
been  observed,  and  since  attention  was  drawn  to 
thorn  by  Virchow,  have  been  regarded  till  lately 
as  showing,  in  the  clearest  manner,  that  the 
fixed  colls  of  the  tissue  germinate  and  produce 
now  elements.  This  'proliferation  of  connec- 
tive tissue'  was  regarded,  especially  by  German 
pathologists,  as  an  obvious  fact,  and  as  the 
explanation  of  many  morbid  processes.  But  it 
is  now  known  that  what  were  regarded  as  con- 
nective-tissuo  corpuscles  are  really  spaces,  which 
may  become  filled  with  leucocytes  migrated  from 
neighbouring  blood-vessels,  and  when  the  cells 
proper  can  be  seen,  the  latter  are  often  unaltered. 
Around  inflamed  parts  the  connective-tissue  is 
often  foundinfiltrated  with  young  cells,  the  origin 
of  which  was  formerly  sot  down  to  proliferation. 
But  it  seems  more  simple  to  regard  this  '  small- 
celled  infiltration,'  which  is  a  very  frequent 
accompaniment  of  inflammation,  as  resulting 
from  migration  of  leucocytes  from  the  veins  and 
capillaries  of  the  inflamed  part.  The  possibility, 
however,  of '  connective-tissue  proliferation  '  can- 
not be  doubted  ;  and,  if  it  occurs,  the  number  of 
elements  thus  produced  will  not,  as  in  the  case 
of  non-vascular  parts,  be  necessarily  limited. 
With  respect  to  other  tissues,  such  as  muscle, 
nerve,  &c,  very  conflicting  statements  have  been 
published.  Some  years  ago  numerous  observa- 
tions were  made,  supposed  to  show  the  formation 
of  new  cells  from  the  connective-tissue  stroma 
of  inflamed  parts;  it  was  then  supposed  that 
more  specialised  elements,  sucb  as  muscle-fibre, 
epithelium,  &c,  could  not  produce  the  same ; 
afterwards  the  same  appearances  were  seen  in 
these  tissues,  and  interpreted  in  the  sense  which 
has  been  explained  above.  The  recent  observa- 
tions of  Strieker  and  his  pupils  tend  to  show 
that  the  tissues  take  part  in  the  formation  of 
pus-corpuscles,  in  true  suppuration  if  not  in  lower 
degrees  of  inflammation,  but  do  not,  we  think, 
materially  alter  the  views  to  be  derived  from  a 
direct  study  of  the  inflammatory  process. 

Besides  the  twofold  origin  of  new  cells  above 
indicated,  there  is  reason  to  believe  that  the 
leucocytes  emigrated  from  the  vessels,  and  per- 
haps those  produced  from  the  tissues,  further 
divide  and  '  proliferate.'  Strieker  and  Klein 
have  both  observed  actual  cell-division  take 
place  under  the  microscope ;  so  that  some  of 
the  new  cells  are  regarded  as  the  descendants  of 
emigrated  corpuscles.  "We  may  compare  the 
new  cells  of  inflamed  parts  to  the  population  of 
a  colony,  where  most  are  emigrants,  or  the  de- 
scendants of  emigrants,  but  some  few  trace  their 
descent  from  the  aboriginal  inhabitants. 

Beyond  the  production  of  new  cells,  the  tissues 
outside  the  vessels  cannot  be  said  to  play  an  ac- 
tive part  in  inflammation.  Their  passive  changes 
are,  however,  important.  These  are  chiefly  de- 
generative, that  is,  necrosis  of  the  elements  takes 
place,  preceded  by  various  kinds  of  degeneration. 
Connective-tissue  fibres  soften ;  muscular  fibres 
undergo  fatty  degeneration ;  and  epithelium  also 
wastes  by  means  of  fatty  degeneration,  and 
on  surfaces  is  shed  off.  Nerve-tissue  and  nil 
special  tissues  soften,  liquefy,  and  disappear.  In 
places  where  there  is  a  large  collection  of  pus- 


corpuscles,  all  tissue-elements  become  absorbed, 
and  the  di/tris  is  either  carried  away  by  the  lym- 
phatics and  veins,  or  becomes  mingled  with  pus. 
In  fact,  along  with  nutritive  and  germinative 
processes,  there  are  destructive  and  atrophic 
processes  equally  active. 

We  must  now  consider  the  products  and  results 
of  inflammation,  without  further  distinguishing 
between  the  share  of  the  vessels  and  of  the 
tissues. 

Products  and  Kesuxts. — All  inflammatory 
products  result  either  from  exudation  (with  or 
without  participation  of  the  tissues),  or  from 
new  growth.  The  exudative  products  are  serum, 
mucus,  and  fibrin;  which  by  combination  with 
leucocytes,  form  inflammatory  lymph  and  pus. 
New  growth  takes  place  from  the  vessels  in  the 
form  of  vascular  connective  tissue,  of  which  a 
special  form  are  granulations.  With  regard  to 
exudations,  no  clear  line  can  be  drawn,  at  any 
stage  of  the  process,  between  serous  and  fibrinous 
exudations,  inflammatory  lymph,  and  pus  ;  the 
differences  being  only  of  degree. 

Exudations.— -Serous  and  mucous  exudations 
can  only  when  excessive  be  regarded  as  products 
of  inflammation.  The  fluids  formed  in  inflamma- 
tions of  serous  cavities  differ  from  those  produced 
in  passive  exudations  (or  dropsies),  in  containing 
more  fibrin  and  more  albumen.  But  inflam- 
matory exudations  vary  in  this  respect,  and  are 
sometimes  scarcely  to  be  distinguished  from 
simple  serous  effusions.  The  fluids  poured  out 
on  serous  surfaces  in  acute  inflammation  always 
coagulate,  and  even  in  chronic  cases  can  often  be 
shown  to  be  capable  of  coagulation.  On  mucous 
surfaces,  on  the  contrary,  the  exudation  does  not 
as  a  rule  coagulate.  That  this  is  owing  in  some 
way  to  the  action  of  the  epithelium  seems  most 
probable,  whether  it  is  that  filtration  through 
epithelium  alters  the  composition  of  the  fluid,  or 
whether  the  living  epithelium  prevents  coagula- 
tion in  the  same  way  as  the  endothelium  of  the 
vessels  prevents  coagulation  of  the  circulating 
blood.  When,  however,  the  epithelium  is  re- 
moved, a  fibrinous  layer  may  be  produced  on  the 
mucous  surface ;  and  the  same  result  seems  to 
follow  the  application  of  very  powerful  irritants, 
as  in  croupous  inflammations.  Mucous  exuda- 
tions contain  mucin,  as  well  as  serum-albumen, 
in  variable  proportions. 

Fibrinous  exudations,  in  coagulating,  entangle 
whatever  leucocytes  may  be  either  extruded 
with  the  exudation,  or  present  in  the  tissues. 
The  properties  of  the  coagulated  mass  differ  ac- 
cording to  the  proportion  of  corpuscles.  Hence 
it  was  at  one  time  usual  to  distinguish  fibrinous 
from  corpuscular  lymph,  or  even  to  regard  fibrin 
as  a  mixed  substance,  partly  made  up  of  cor- 
puscles. It  is  now  known  that  these  differences 
do  not  show  any  corresponding  differences  in  the 
composition  of  the  blood,  but  depend  upon  the 
facility  with  which  the  corpuscles  leave  the 
vessels.  The  product  called  inflammatory  lymph 
consists  of  coagulated  fibrin  entangling  leuco- 
cytes, the  two  constituents  being  in  varying  pro- 
portions. The  fibrin  does  not  differ  from  that 
of  blood-clot ;  and  may  therefore  be  formed  in  the 
same  way  by  a  reaction  between  the  exuded  con- 
stituents of  blood.  But  it  is  not  a  constant  pro- 
duct of  inflammation,  and  hence  has  been  thought 
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to  owe  its  production  to  local  causes — that  is, 
to  reaction  between  the  tissues  and  the  exudation. 
Thus  fibrin  is  formed  on  serous  surfaces  where 
normally  one  of  the  fibrin  constituents  is  found, 
and  for  the  same  reason,  in  connective  tissue ; 
but,  as  stated  above,  not  generally,  on  inflamed 
mucous  surfaces,  or  in  epithelial  structures.  But 
since  it  is  possible  that  in  these  cases  the  exuda- 
tion becomes  altered  by  filtration  through  the 
tissues,  there  is  no  reason  to  doubt  that  fibrin, 
or  both  its  chemical  constituents,  may  be  exuded 
from  the  vessels.  Formerly  great  importance  was 
attached  to  this  product  of  inflammation.  It  was 
regarded  as  capable  of  forming,  by  organisation, 
new  tissues;  and  by  degeneration, pus  and  other 
things.  But  it  is  quite  uncertain  whether  lymph 
is  ever,  strictly  speaking,  organised  into  tissue, 
and  the  formation  of  pus  must  be  considered  as 
differing  from  that  of  ordinary  lymph  only  in 
degree. 

Pus. — Pus  is  inflammatory  exudation  in  which 
the  corpuscles  greatly  predominate,  and  the  in- 
termediate substance  is  liquid.  It  is  thus  diffi- 
cult to  draw  a  line  between  pus  and  softer  forms 
of  inflammatory  lymph,  but  the  former  does  not 
contain  fibrin,  nor  does  it  coagulate  spontaneously. 
The  following  analysis  of  pus  may  be  taken  as 
representing  an  average  specimen : — 

Water        ....  887-6 
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Pus-cells  and  mucus    .       .  46-5 

Albumen     ....  43-8 

Fat  and  cholesterin     .       .  10-9 

Sodium-chloride  .       .       .  5'9 

Other  alkaline  salts     .       .  3'2 

Earthy  phosphates  and  iron  .  2-1 
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It  is  noticeable  that  pus  contains  a  much  larger 
proportion  of  fat  than  any  other  inflammatory 
products,  or  than  blood.  Its  specific  gravity  is 
1-030  or  1-033.  The  appearance  of  pus  is  well 
known  ;  it  is  a  creamy  fluid,  which,  when  normal 
or  '  laudable  '  and  fresh,  has  a  very  faint,  not  of- 
fensive odour,  and  no  sign  of  putrefaction.  Under 
certain  circumstances,  it  has  a  strong  ammoniacal 
or  putrefactive  odour,  and  is  described  as  '  un- 
healthy,' or  sanious.  When  allowed  to  stand,  all 
pus  separates  into  a  liquid  portion  or  'serum;' 
and  a  sediment  consisting  chiefly  of  the  cor- 
puscles. The  serum  resembles  blood-serum, 
containing  paraglobulin  or  fibrino-plastic  sub- 
stance, potash-albuminate  (or  casein),  ordinary 
serum-albumen,  and  myosin.  Other  constituents 
of  pus  are  protagon,  chondrin,  gelatin,  leucin, 
tyrosin,  and  xanthin. 

Pus-corpuscles.  —  The  corpuscles  of  fresh 
newly-formed  pus,  as  seen,  for  instance,  on  an  in- 
flamed mucous  surface,  are  not  distinguishable 
from  leucocytes  of  the  blood,  showing  active 
amoeboid  movements,  and  continual  change  of 
form.  Most  corpuscles  from  large  collections  of 
pus,  such  as  abscesses,  are  already  dead,  being 
nearly  spherical  in  form,  with  the  appearance  of 
a  cell-wall,  and  showing  when  acted  upon  by 
acetic  acid  three  or  more  small  nuclei. 

Suppuration. — While  the  production  of  indi- 
vidual pus-corpuscles  is  to  bo  explained  in  the 
same  way  as  that  of  inflammatory  cells  in  general, 
there  are  somo  reasons  for  thinking  that  the 
formation  of  pus  requires,  in  addition,  more  special 


causes.  Where  a  collection  of  pus,  or  an  abscess, 
is  formed,  it  is  probable  that  the  tissue-cells 
take  an  especially  active  part  in  the  formation  of 
new  elements.  Suppuration  is  preceded  by  har- 
dening and  swelling  of  the  connective  tissue,  a 
change  which  Strieker  refers  entirely  to  enlarge- 
ment of  the  connective-tissue  bundles.  He  as- 
serts that  even  in  the  cornea  this  hardening 
is  seen  in  those  parts  where  pus  is  afterwards 
formed.  While,  therefore,  we  cannot  say  that  pus 
is  formed  solely  from  connective  tissue,  we  admit 
that  the  proliferation  of  the  tissues  has  a  more 
important  share  in  suppuration  than  in  other 
forms  of  inflammation. 

Another  most  important  view  as  to  the  cause 
of  suppuration  is  suggested,  though  not  proved,  by 
modern  processes  in  surgery,  which  show  that  the 
entire  exclusion  of  air  containing  solid  particles, 
and  any  air  but  that  which  has  been  subjected  to 
the  action  of  antiseptics,  prevents  the  occurrence 
of  suppuration,  even  after  severe  injuries  or 
operations.  It  is  probable,  therefore,  that  these 
septic  particles  or  bacteria  are  largely  concerned 
in  the  production  or  keeping  up  of  the  suppura- 
tion, as  distinguished  from  milder  forms  of  in- 
flammation. 

Vascular  connective  tissue. — When  a  part  has 
been  destroyed  by  inflammation,  the  lost  tissue 
is  replaced  by  the  preliminary  formation  of  a 
peculiar  structure,  consisting  of  a  highly  vascular 
connective-tissue  framework,  containing  an  ex- 
cessive number  of  leucocytes.  The  vessels  are 
of  delicate  structure,  and  easily  lacerated.  This 
tissue  also  contains  nerves.  It  has  been  com- 
pared to  the  cellular  structure  which  composes 
the  embryo,  or  to  embryonic  tissue,  but  the  great 
predominance  of  vessels  constitutes  an  important 
difference.  Such  tissue  always  originates  as  an 
outgrowth  of  the  vessels  of  the  inflamed  part ; 
it  grows  into  regular  connective  tissue,  and  is 
thus  the  most  important  means  of  replacing  the 
tissue  destroyed.  When  produced  on  a  surface, 
and  growing  out  in  the  form  of  tufts,  it  receives 
the  name  of  granulations;  and, as  is  well  known, 
ulcers  and  cavities  become  filled  up  by  it.  There 
is  no  doubt  that  granulation-tissue  may  form 
fibrous  tissue,  and  probably  other  forms  of  con- 
nective tissue  ;  but  it  is  still  uncertain  whether 
epithelial  structures  ever  pass  through  this  stage, 
and  whether  nervous  or  muscular  tissue  is  ever 
thus  regenerated. 

Varieties. — The  most  striking  differences  be- 
tween different  kinds  of  inflammation  are  those 
depending  upon  the  differences  of  tissues,  and 
of  the  situations  in  which  it  occurs. 

1.  Catarrhal. — On  mucous  membranes,  the 
exudation  is  mucous,  does  not  coagulate,  and  con- 
tains only  detached  epithelial  cells,  with  scattered 
leucocytes ;  the  process  readily  becomes  chronic ; 
butthe  effecton  thebody  asa  wholeis  less  marked 
than  in  other  forms.  This  is  catarrhal  inflam- 
mation, a  term  which  is  with  less  propriety 
transferred  to  inflammations  of  the  skin,  the 
lung,  and  some  glandular  organs. 

If  catarrhal  inflammation  is  very  severe  it 
becomes  purulent,  and  the  exudation  consists 
chiefly  of  pus,  little  or  no  mucus  being  produced. 
This  purulent  catarrh  is  especially  characteristic 
of  specific  inflammations  of  the  mucous  surfaces, 
such  as  virulent  conjunctivitis  or  gonorrhoea. 
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2.  Croupous  or  fibrinous. — Croupous  inflam- 
mation is  that  form  iu  which  a  cougulablo  exu- 
dation is  formed  upon  a  mucous  surface.  In 
diphtheritic  inflammation  there  is,  besides  a 
membranous  exudation,  some  necrosis  of  the 
mucous  membrane.  In  these  forms  the  tendency 
is  to  acute,  uot  chronic,  disease ;  and  the  general 
symptoms  are  strongly  marked.  The  name  croup 
has  also  been  transferred  to  certain  inflamma- 
tions of  the  lung  ('  croupous  pneumonia ')  and  of ' 
the  kidney,  but,  in  the  latter  case  especially,  with 
doubtful  propriety. 

The  fibrinous  form  may  be  regarded  as  the 
normal  or  usual  form  of  inflammation  of  serous 
membranes  and  connective  tissue. 

On  serous  surfaces  the  lowest  degree  of  in- 
flammation is  seen  in  a  serous  exudation,  con- 
taining little  or  no  plasma,  hardly  to  be  distin- 
guished from  simple  dropsy ;  but  there  is  no 
dear  line  between  this  and  a  coagulable  exuda- 
tion, or  fibrinous  inflammation.  This  too,  if 
still  more  severe,  may  become  purulent ;  and, 
as  we  see  in  the  pericardium  or  pleura,  a 
purulent  may  succeed  to  a  fibrinous  inflammation. 
Finally,  vascular  connective  tissue,  forming  adhe- 
sions, is  generally  produced.  In  areolar  connec- 
tive tissue,  and  in  the  interstitial  tissue  of  various 
organs,  the  same  stages  may  be  distinguished, 
known  as  inflammatory  mdema,  which  occurs  near 
a  focus  of  acute  inflammation;  inflammatory 
hardening,  such  as  precedes  the  formation  of  an 
abscess ;  and,  finally,  either  abscess  itself  or 
purulent  infiltration— the  two  forms  of  suppura- 
tion in  connective  tissue. 

3.  Parenchymatous. — It  is  not  so  easy  to  define 
the  kinds  of  inflammation  as  affecting  the  special 
elements  or  parenchyma  of  organs.  The  lung 
appears  to  be  an  exception  to  the  general  rule 
that  epithelial  surfaces  show  the  catarrhal  form 
of  inflammation,  since  lobar  pneumonia  is  a  type 
of  the  fibrinous  form ;  but  it  should  be  remem- 
bered that  the  anatomical  structure  of  the  air- 
vesicles  more  resembles  a  serous  than  a  mucous 
surface,  having  only  a  single  layer  of  epithe- 
lium ;  and  that  a  catarrhal  form  of  inflammation 
is  always  the  result  of  mechanical  injury  to  the 
lung. 

The  name  parenchymatous  inflammation  has 
been  given  to  those  changes  occurring  in  the 
special  tissues  of  organs,  independent  of  their 
connective-tissue  framework.  The  only  factor 
common  to  all  such  appears  to  be  a  granular 
degeneration  of  the  protoplasma  of  their  cells, 
identical  with  what  is  elsewhere  called  albumi- 
nous degeneration,  though  it  may  end  in  fatty  or 
other  degeneration.  In  contradistinction  to  this, 
inflammation  of  the  connective-tissue  framework 
is  termed  interstitial  inflammation. 

4.  Phlegmonous. — Phlegmonous  inflammation 
is  the  same  as  acute  interstitial  inflammation, 
that  is,  the  formation  of  abscess. 

5.  Indurative.  —  Indurative  inflammation  is 
that  in  which  new  connective-tissue  is  produced 
in  the  interior  of  organs.  This  is  chronic  inter- 
stitial inflammation. 

6.  Degenerative. — This  variety  of  inflamma- 
tion hardly  needs  explanation. 

7.  Scrofulous. —  Scrofulous  inflammation  is 
Jiat  type  which  occurs  in  cachectic  persons, 
whoso  tissues  are  easily  injured  and  heal  6lowly. 


Such  persons  are  subject  to  chronic-  inflammations, 
which,  further,  involve  destruction  of  tissue,  and 
in  which  the  inflammatory  products  readily  un- 
dergo degeneration  ;  unless  these  characters  of 
destruction  and  degeneration  are  present,  the 
name  scrofulous  has  no  precise  meaning.  Stru- 
mous  is  a  word  better  forgotten,  being  synony- 
mous with  scrofulous,  and  liable  to  be  misunder- 
stood. 

8.  Infective. — Infective  inflammat  ions  are  those 
produced  by  the  passage  into  the  blood  of  infec- 
tive matter  derived  from  some  previously  existing 
inflammation.  Pyaemia  is  a  type ;  perhaps  also 
tuberculosis. 

9.  Chronic. — Most  inflammations  have  at 
first  a  typical  course,  reaching  their  acme  and 
then  declining.  If  the  decline  is  not  followed 
by  resolution  they  become  chronic.  Others, 
again,  show  from  the  first  the  character  they 
all  along  maintain.  Chronic  inflammations  are 
usually  distinguished  by  the  persistence  of 
that  condition  of  the  vessels  which  permits  exu- 
dation and  cell-emigration,  with  less  hyperaemia 
and  general  fever  than  in  the  acute  form.  On 
mucous  surfaces  the  chronic  form  differs  little 
from  the  acute,  except  in  these  two  respects. 
In  serous  membranes  chronic  inflammation  pro- 
duces fibrous  adhesions,  with  little  or  no  liquid 
exudation.  In  the  interstitial  tissue  of  solid 
organs  a  large  amount  of  new  connective-tissue 
is  produced  by  chronic  inflammation,  which  first 
compresses  the  special  elements,  causing  them  to 
waste,  and  then  contracts  in  bulk,  so  that  the 
organ  becomes  atrophied,  and  usually  harder  and 
more  fibrous.  This  is  the  process  called  '  fibroid 
degeneration,'  as  in  cirrhosis  of  the  liver.  '  Chro- 
nic parenchymatous  inflammations'  are  simple 
degenerations,  as  seen  in  the  kidney. 

Terminations. — The  most  favourable  termi- 
nation of  inflammation  is  what  is  called  resolution, 
in  which  the  vascular  phenomena  and  tissue- 
changes  decline  together,  and  pass  away  without 
leaving  any  tangible  material  result.  Even  in 
the  apparently  most  perfect  cases  of  resolution, 
there  is  little  doubt  that  products  of  exudation 
remain  when  the  vascular  changes  have  subsided, 
and  are  slowly  removed  by  the  lymphatics. 
Other  so-called  terminations  are  necrosis,  or  total 
death  of  the  part;  and  partial  destruction  by  sup- 
puration or  ulceration.  But  if  any  loss  of  sub- 
stance occurs,  the  inflammatory  process  cannot 
be  regarded  as  at  an  end  till  the  loss  is  wholly 
or  partially  restored  by  newly-formed  connective- 
tissue.  Where  there  is  no  destruction  of  tissue, 
but  only  masses  of  liquid  or  solid  exudation,  the 
inflammation  is  not,  strictly  speaking,  resolved 
till  these  are  removed.  Very  frequently  an  acute 
passes  into  a  chronic  inflammation. 

Consequences. — (1)  Local  coiisequcnccs. —  If 
an  inflamed  part  does  not  simply  return  to  its 
original  state,  atrophy  is  the  most  common  con- 
sequence. Hypertrophy  can  hardly  be  said  to 
occur  in  the  part  actually  inflamed,  though  it 
may  in  adjoining  parts,  as  we  see  in  enlargement 
of  bono  from  periostitis.  False  hypertrophy,  from 
new  formation  of  connective-tissue,  is  common, 
but  as  such  tissue  contracts,  the  final  result  is 
atrophy.  The  hardness  of  this  tissue  causes  in- 
duration to  be  put  down  among  the  consequences 
of  inflammation. 


(2)  General  consequences. — The  effect  of  in- 
<gfl,mmation  on  the  whole  body  is  to  produce  the 
«mdition  of  fever,  which  is  discussed  in  another 
part  of  this  work.    It  will  suffice  here  to  say 
that  fever  involves  raising  of  the  body-tempera- 
ture, weakening  and  acceleration  of  the  heart, 
and  disturbance  of  the  nervous   system,  as 
-well  as  of  all  the  nutritive  processes.    It  was 
formerly  supposed  that  local  inflammation  pro- 
duced fever  simply  through  the  increased  pro- 
duction of  heat  by  more  rapid  tissue-change 
in  the  inflamed  part  ;    this  process  raising 
the  temperature  of  the  blood  passing  through 
the  part,  and  thus  of  the  whole  body  by  means 
of  the  blood.    But  this  simple  explanation  is 
not  adequate.    It  has  even  been  much  disputed 
whether  the  heat  of  inflamed  parts  ever  surpasses 
that  of  the  blood.    The  temperature  of  inflamed 
external  parts  is  higher  than  the  normal  in  that 
situation,  or  than  that  of  a  corresponding  part, 
not  inflamed,  on  the  other  side  of  the  body.  But 
this  is  also  the  case  in  hypersemia,  in  which  con- 
dition the  external  temperature  never  surpasses 
that  of  internal  organs.  Experiments  on  inflam- 
mation have  led  to  very  conflicting  results:  those 
of  Simon  and  Weber  being  directly  opposite  to 
those  of  Jacobson  and  others.    But  even  if  we 
assume  an  actual  production  of  heat  in  inflamed 
parts,  this  will  not  be  enough,  as  is  shown  by 
calculation,  to  account  for  the  rise  of  tempera- 
ture in  the  whole  body.    It  has  also  been  sup- 
posed that  some  fever-producing  or  pyrogenie 
substance  passes  into  the  blood  from  every  in- 
flamed part,  and  causes  increased  tissue-change, 
with  consequent  increased  production  of  heat 
through  the  whole  body.    But  till  the  pyrogenie 
substance  is  known,  this  view  does  not  go  beyond 
hypothesis.    Finally,  it  is  held  that  the  nervous 
system  has  a  large,  or  even  the  chief  share  in  the 
production  of  fever ;  the  inflamed  part  acting 
through  the  nerves  on  the  centre  controlling  the 
temperature  of  the  body,  which  physiologists 
place  in  the  medulla  oblongata.    But  none  of 
these  theories  is  definitely  established,  and  the 
manner,  therefore,  in  which  local  inflammation 
produces  fever  is  not  yet  perfectly  understood 
The  degree  in  which  local  inflammations  cause 
fever  varies,  and  does  not  appear  to  depend 
wholly  on  the  mass  or  the  intensity  of  the  inflam- 
mation, though  both  these  conditions  are  partly 
concerned.    Acute  inflammations  produce  more 
fever  than  chronic ;  those  of  connective-tissue 
more  than  those  of  mucous  surfaces ;  and,  most  of 
all,  those  which  end  in  suppuration.  In  infective 
inflammations  the  fever  is  generally  high,  but 
not  to  be  attributed  to  the  local  inflammation, 
being  a  concurrent  effect  of  the  same  cause — the 
infective  poison.     Besides  general  fever,  the 
special  condition  called  pyemia,  in  which  other 
local  inflammations  result,  may  be  a  consequence 
of  primary  inflammation ;  but  here,  probably,  some 
other  factor  is  at  work.  See  Fever  ;  and  Pyjemia. 

^Etiology. — Most  inflammations  are  caused 
by  some  injury — either  mechanical,  as  by  actual 
violence ;  or  physical,  as  changes  of  temperature ; 
or  chemical,  by  powerfully  acting  substances,  as 
acids,  alkalies,  and  many  more.  A  most  impor- 
tant secondary  factor  is  the  condition  of  the 
body,  whether  under-  or  over-nourished,  or  in 
some  other  way  wrong ;  and  this  may  probably 
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be  still  more  closely  defined  as  the  condition  of 
the  blood-vessels.  Many  parts  of  the  body,  as 
the  skin  and  the  stomach,  are  constantly  exposed 
to  injury,  but  do  not  become  inflamed  unless  from 
some  internal  cause ;  and,  therefore,  a  change 
of  nutrition  may  be  the  apparent  or  immediate 
cause.  It  is  also  clear  that  certain  inflamma- 
tions, as  herpes  zoster,  are  determined  by  dis- 
turbance of  the  nerves ;  and  it  is  very  probable 
that  similar  nervous  disturbances  cause  other 
local  inflammations.  Besides  these  there  are  cer- 
tain specific  causes,  namely,  infective  or  specific 
poisons,  which,  when  introduced  into  the  blood, 
produce  local  inflammations.  Many  local  in- 
flammations, external  and  internal,  appear  to 
arise  spontaneously,  neither  irritation  nor  fault 
of  nutrition  being  easily  traced.  Such  are,  for 
example,  carbuncle  and  pneumonia.  But  in  these, 
as  in  others,  it  is  already  probable  that  some 
infective  cause  is  at  work.  It  is  also  probable, 
and  in  some  cases  proved,  that  other  inflamma- 
tions which  were  at  one  time  thought  spontaneous, 
are  really  secondary,  depending  upon  some  pre- 
vious local  inflammation,  even  without  what  is 
called  actual  pyaemia.  Thus  the  number  of  such 
apparently  spontaneous  inflammations  is  gradu- 
ally lessening. 

Treatment. — We  shall  divide  this  subject 
into  the  treatment  of  directly  accessible  (chiefly 
external)  inflammations ;  and  that  of  indirectly 
accessible  (internal).  Treatment  will  also  differ 
according  as  the  inflammation  is  acute  or  chronic; 
according  to  the  stage,  if  acute ;  and  also  accord- 
ing to  the  constitution  of  the  patient. 

a.  Directly  accessible. — Directly  accessible  in- 
flammation in  an  early  stage  may  be  treated  by 
local  blood-letting,  and  by  astringents.  The 
benefit  of  local  blood-letting  in  an  early  stage  is 
undoubted,  and  is  probably  due  to  its  relieving 
the  condition  of  stagnation,  and  permitting  freer 
circulation  of  blood  in  the  part.    The  type  of 
astringents  is  cold.   When  the  vascular  disturb- 
ance, that  is,  hypersemia,  is  great,  and  the  general 
fever  high,  cold,  produced  either  by  ice  or  evapo- 
ration, is  generally  the  best  treatment.    In  the 
case  of  mechanical  injuries,  for  instance,  it  may 
be  regarded  as  an  ascertained  fact  that  if  any 
injured  part  be  kept  cold  during  the  period  of 
reaction,  the  inflammation  is  less  severe.  When 
the  condition  of  stasis,  with  exudation,  is  set  up, 
the  effect  of  cold  is  less  marked ;  and  if  a  tem- 
porary benefit  is  produced,  the  condition  after  the 
application  of  cold  is  stopped  may  be  as  bad  as 
ever,  or  perhaps  worse.  The  defect  of  cold  as  an 
antiphlogistic  seems  to  be  that,  though  it  reduces 
hyperaemia,  and  if  sufficiently  intense  actually 
checks  inflammation,  it  does  not  remove  the  con- 
dition of  the  vascular  wall  on  which  stasis  and 
the  associated  changes  depend.    Cold  is  also  a 
powerful  nervous  sedative,  and  reduces  the  ner- 
vous irritability  of  inflamed  parts.  It  is  remark- 
able that  an  effect  like  that  of  cold  is  produced 
by  solutions  of  certain  metallic  salts,  especially 
those  of  lead,  zinc,  silver,  and  bismuth.  These 
salts  furnish  the  most  certain  and  direct  means 
of  treating  an  inflammation  in  parts  actually 
accessible  to  their  action.    Hence  they  are  used 
in  superficial  inflammations  of  the  mucous  mem- 
branes, such  as  the  digestive  mucous  membrane 
and  the  conjunctiva,  and  of  the  skin.    Their  use 
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id  limitod  by  the  difficulty  of  bringing  thorn  in 
actual  contact  with  deeper  inflamed  parts.  But 
Mr.  Hutchinson  has  shown  that  even  in  severe 
injuries  the  antiphlogistic  effect  of  lead  is  quite 
equal  to  that  of  cold,  if  it  can  bo  made  to  pass 
deeply  enough  into  the  injured  parts.  These 
mineral  (and  vegetable  astringents  also)  act  more 
potently  on  the  exudative  processes  of  inflam- 
mation, than  on  the  vascular  disturbance.  Hence 
their  activity  is  most  valuable  when  that  of 
cold  ends ;  and  thoy  have  a  striking  effect  on 
chronic  inflammations  which  are  unaffected  by 
cold.  Even  pressure  may  be  useful  as  an  astrin- 
gent, as  we  see  in  strapping  a  testicle  or  an  in- 
flamed joint.  In  applying  all  astringents,  it  is 
of  tho  first  importance  to  be  sure  that  they 
actually  arrive  at  the  inflamed  part.  In  apply- 
ing ice  to  the  chest  for  pneumonia  or  pericarditis, 
for  instance,  this  result  is  very  doubtful. 

In  the  treatment  of  even  acute  inflammations, 
the  precisely  opposite  application,  that  of  heat, 
is  sometimes  valuable.  Hot  and  cold  have  re- 
spectively always  had  their  partisans,  and  have 
been,  we  think,  needlessly  opposed.  If  it  were 
possible  to  apply  a  temperature  high  enough  to 
kill  leucocytes,  it  is  probable  that  most  inflam- 
mations might  be  suddenly  brought  to  an  end. 
Almost  the  only  instance  of  this  is  the  cure  of  a 
whitlow  on  the  finger  by  plunging  it  into  hot 
water ;  a  treatment  which  would  be  more  satis- 
factory if  the  necessary  temperature  were  pre- 
cisely fixed.  Short  of  this,  heat  doubtless 
increases  the  activity  of  most  inflammatory  pro- 
cesses. But  heat  combined  with  moisture  is  the 
type  of  an  emollient,  by  which  the  substance 
of  inflamed  tissues  is  relaxed,  the  blood-vessels 
dilated,  the  sense  of  tension  and  nervous  irritation 
removed,  and  though  exudation-processes  are 
probably  encouraged,  the  mechanical  condition  of 
stasis  is  relieved,  and  resolution  is  thus  hastened. 
When  pus  is  forming,  there  is  little  doubt  that 
heat  and  moisture  (in  the  form  of  poultices  and 
fomentations),  hasten  the  process,  and  increase 
the  amount  of  pus  formed  ;  but  the  amount  of 
pus  is  often  of  no  great  consequence,  and  it  is  more 
important  to  hasten  the  process.  Thus  it  may  be 
the  right  treatment  for  suppuration.  When  pus 
is  once  formed,  the  same  treatment  is  useful  in 
guiding  it  in  the  direction  in  which  it  is  least 
hurtful.  Finally,  it  may  be  beneficial  to  apply 
heat  and  moisture  superficially,  to  relieve  deep- 
seated  organs,  by  stimulating  the  vascular  and 
lymphatic  circulation  through  the  skin.  Thus,  in 
applying  poultices  for  pneumonia  we  do  not  make 
the  lung  or  even  the  pleura  hotter,  but  relieve 
the  overloaded  blood-vessels  and  lymphatics. 

Further,  in  treating  all  superficial  inflamma- 
tions we  must  guard  against  anything  which  in- 
creases the  injury,  such  as  movement,  further 
irritation  by  the  air  or  anything  contained  in 
the  air.  Thus,  in  some  skin-diseases,  as  herpes 
zoster,  secondary  inflammation  is  prevented  by 
an  artificial  covering  of  collodion.  Antiseptic 
surgery  shows  that  not  the  air,  but  something 
in  the  air,  is  to  be  feared,  and  if  this  is  excluded 
much  inflammation  is  prevented.  The  benefits 
cf  mechanical  rest  in  treating  'njuries  of  the 
limbs  need  not  be  more  than  mentioned;  nor  that 
of  physiological  rest,  wherever  it  can  be  obtained, 
in  threatened  or  existing  inflammation  of  any 


active  organ  whatever — for  example,  the  braiu, 
the  stomach,  or  the  kidney. 

In  many  acute  inflammations,  however  where 
th  o  course  of  the  inflammation  is  known,  and  we 
know  we  cannot  absolutely  stop  the  process,  our 
best  method  may  be  merely  to  apply  palliatives, 
that  is,  to  adopt  an  expectant  method. 

Diet  is  also  of  great  importance.  There  is 
little  doubt  that  the  intensity  of  all  inflamma- 
tions is  lessened  by  greatly  diminishing  the  fo«l 
taken.  In  some  acute  inflammations,  especially 
fevers,  we  may  pursue  a  different  system,  with 
the  view  of  saving  tho  patient's  strength  ;  but 
it  is  possible  that  in  the  reaction  against  the 
starving  process,  feeding  may  be  sometimes  car- 
ried too  far. 

In  the  treatment  of  chronic  inflammation  in 
accessible  parts,  the  first  aim  will  be  to  check 
the  exudation  and  cell-migration,  that  is,  to  bring 
the  vascular  wall  into  a  healthy  state.  Here  we 
find  that  metallic  and  vegetable  astringents  are 
most  useful.  But  it  may,  with  the  same  objeet, 
be  well  to  draw  more  blood  into  the  part,  in  order 
that  the  vascular  wall  may  be  better  nourished. 
Thisis  effected  by  stimulants,  which  are  of  well- 
known  efficacy  in  chronic  inflammation.  These 
agents  are  for  the  most  part  the  same  as  astrin- 
gents, but  in  a  more  concentrated  form — nitrate 
of  silver,  sulphate  of  copper,  &c. ;  but  also  some 
aromatic  substances,  as  tar,  which  is  used  in 
chronic  inflammations  of  the  skin,  copaiba  for 
the  urethra,  &c.  Again,  it  may  happen  that  it  is 
best  to  sweep  the  old  tissue  away,  and  allow  new 
vessels  to  be  formed,  which  will  probably  have 
healthier  walls.  This  is  effected  by  destructive 
caustics,  as  nitrate  of  silver,  potassa  fusa,  chloride 
of  zinc,  or  even  the  actual  cautery. 

In  chronic  inflammations,  internal  treatment  is 
often  of  great  service,  as  we  shall  presently  show. 

b.  Indirectly  accessible. — The  treatment  of  in- 
directly accessible  inflammations,  or,  what 
amounts  to  the  same  thing,  the  treatment  by 
internal  (general)  methods  even  of  directly  ac- 
cessible inflammations,  is  much  less  satisfactory 
than  the  local. 

The  first  indication  is  to  give  the  part  actual 
rest,  mechanical  or  physiological ;  the  next,  to 
consider  if  there  is  any  way  of  reducing  the  inten- 
sity, either  of  the  local  reaction,  or  of  the  fever.  Of 
such  means  the  chief  are  general  blood-letting ; 
the  general  application  of  cold;  and  certain  drugs 
called  vascular  depressants,  such  as  mercurials, 
antimonials,  purgatives,  digitalis,  aconite,  qui- 
nine, and  a  number  more. 

Of  general  blood-letting  we  cannot  say  much 
here.  There  can  be  little  doubt  that  it  often 
lowers  the  energy  of  inflammatory  processes  in 
an  early  stage.  If  it  has  gone  out  of  use,  it  is 
probably  because  the  course  of  many  diseases 
is  now  better  known,  and  we  do  not  expect  to 
cut  them  short ;  because  the  list  of  infective  dis- 
eases is  enlarged  ;  and  because  the  benefits  are 
supposed  to  be  outweighed  by  the  supposed  draw- 
backs in  diminishing  the  strength  of  the  patient. 
Of  cold  bat/is  we  need  only  here  say  that  they  are 
far  more  potent  in  checking  the  condition  of  fever, 
than  in  stopping  local  inflammation.  Of  drugs, 
digitalis  is  supposed  to  act  by  depressing  the 
heart's  action ;  but  in  theory  this  is  doubtful,  and 
in  practice  wo  see  little  effect  on  organic  inflam- 


INFLAMMATION. 

mations.  Aconito  also  has  little  local  effect,  but 
does  modify  the  febrile  state.  Quinine  is  thought, 
on  theoretical  and  experimental  grounds, to  check 
the  emigration  of  leucocytes,  and  to  kill  organ- 
ised bodies  or  germs  resembling  bacteria.  The 
first  belief  is  experimentally  true  if  the  drug  is 
in  a  certain  degree  of  concentration;  but  we  have 
uo  safe  means  of  introducing  it,  in  this  degree  of 
concentration,  into  the  blood.  Alcohol  even  has 
been  recommended  as  an  antiphlogistic,  on  the 
ground  that  it  lowers  the  temperature  in  health. 
But  even  this  is  not  constant,  and  there  is  no 
good  reason  for  thinking  that  it  has  this  effect 
in  fevers,  still  less  that  it  checks  the  inflamma- 
tory process.  If  alcohol  be  given,  it  must  be  on 
other  grounds.  Salicylic  acid,  carbolic  acid,  and 
thymol  are  lauded  as  destroying  fever-germs ; 
but,  as  with  quinine,  we  cannot  get  them  into  the 
blood  in  sufficient  concentration,  and  if  we  could, 
it  is  probable  that  other  more  serious  disturb- 
ances would  be  produced. 

The  conclusion  must  be  that  there  is  no  one 
drug  which  is  capable  of  controlling  local  pro- 
cesses of  inflammation,  though  the  resulting  con- 
dition of  fever  may  be  modified. 

The  use  of  mercurials  and antimonials  seems  to 
have  been  affected  by  the  same  considerations  as 
blood-letting.  The  action  formerly  attributed 
to  them  is  now  doubted,  and  it  is  further  thought 
they  do  harm  in  other  ways.  But  no  adequate 
explanation  has  been  given  of  the  difference  in 
this  respect  between  the  practice  of  this  and 
the  last  generation.  Purgatives  remain  as  a 
harmless,  unquestionable,  but  not  very  potent, 
antiphlogistic  method. 

In  the  general  treatment  of  chronic  inflamma- 
tions we  have  more  satisfactory  principles.  It 
is  in  cachectic  persons,  or  persons  with  an  in- 
herited proclivity  (perhaps  not  yet  ^manifest) 
to  cachectic  diseases,  that  inflammations  most 
tend  to  become  chronic.  Hence,  the  first  rule 
is  to  improve  the  nutrition.  Many  patients  with 
chronic  inflammations  get  well  at  once  when 
placed  in  good  quarters,  and  on  good  food.  Next 
in  importance  come  nutrient  tonics,  of  which  cod- 
liver  oil  is  the  chief.  There  are  few  chronic  in- 
flammations in  which  it  does  not  do  good.  Iron 
is  very  often  valuable ;  and,  if  it  fail  or  is  con- 
tra-indicated, arsenic  may  be  employed.  In 
chronic  inflammations  of  fibrous  tissues,  iodide 
of  potassium  has  a  real  value,  not  easily  ex- 
plained. In  treating  other  inflammations,  either 
acute  or  chronic,  there  are  many  specific  remedies, 
but  these  are  remedies  for  the  disease,  not  for 
its  inflammatory  features  only.  For  this  reason, 
we  do  not  here  speak  of  mercury,  colchicum, 
salicylate  of  soda,  and  other  agents. 

Finally  a  most  important  means  of  treating 
indirectly  accessible  inflammations  must  be  men- 
tioned, namely  that  by  counter-irritants,  or  setting 
up  a  rival  inflammation.  In  order  to  relieve  an 
inflammation,  for  instance,  of  the  knee-joint,  we 
produce  a  superficial  inflammation  of  the  skin. 
This  is  most  used  in  chronic,  but  applies  to  some 
acute  inflammations  also.  Various  explanations 
have  been  given  of  the  undoubted  efficacy  of  this 
treatment.  Some  believe  the  action  is  trans- 
mitted through  the  nerves  ;  others  that  blood  is 
drawn  away  ;  others  that  the  lymphatics  are 
stimulated.  The  writer's  belief  is  that  in  the  most 
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marked  cases  of  benefit  from  counter-irritation, 
there  is  a  continuity  of  tissue  between  the  in- 
flamod  organ  and  the  part  where  the  counter-ir- 
ritant is  applied,  and  that  the  action  may  some- 
times  consist  in  drawing  away  blood;  but  gene- 
rally this  is  not  possible,  and  the  benefit  results 
from  setting  up  currents  of  plasma  through  the 
lymphatics  and  the  connective-tissue  spaces.  It 
should  be  noted  that  in  some  inflammations.where 
oedema  is  a  marked  feature,  simple  puncture  has 
an  unquestionable  efficacy  which  may  perhaps  be 
explained  in  the  same  way.  The  substances  used 
for  counter-irritation  are  either  vesicants,  such 
as  cantharides  or  ammonia;  or  rubefacients,  as 
mustard  and  iodine.  Dry  heat  at  different  tem- 
peratures mayproduce  the  effect  of  either  of  these 
classes.  When  redness  is  produced  on  the  skin, 
it  does  not  follow  that  hyperemia  alone  results. 
In  fact  the  desquamation  often  shows  that  a  low 
form  of  inflammation  has  been  established.  We 
have  here  endeavoured  to  give  the  principles  only 
of  the  treatment  of  inflammation.  For  the  treat- 
ment of  inflammations  of  special  parts,  the  ar- 
ticles on  these  subjects,  as  well  as  the  articles 
on  Blood,  Abstraction  of ;  Counter-irritation  ; 
and  Heat,  Therapeutics  of,  must  be  consulted. 

J.  F.  Payne. 

INFLATION"  (inflo,  I  blow  into).— A  term 
applied,  therapeutically,  to  the  method  of  blowing 
air  or  gas  into  any  hollow  space.  It  is  employed 
particularly  in  connection  with  the  lungs  in  the 
process  of  artificial  respiration  (see  Artificial 
Respiration).  It  is  also  used  for  the  purpose  of 
dilating  the  bowel  in  cases  of  obstruction  (see 
Intestinal  Obstruction).  The  term  inflation 
was  formerly  used,  pathologically,  as  a  synonym 
for  emphysema  of  the  lungs,  but  is  now  more 
strictly  limited  to  the  condition  in  which  the 
alveoli  are  temporarily  distended  with  air,  from 
any  obstruction  in  the  air-passages.  See  Lungs, 
Emphysema  of. 

INFLUENZA. — Stnon.  :  Epidemic  Catarrh ; 
Fr.  Grippe  ;  Ger.  Influenza  ;  Epidemiseher 
Schnupfenfieber. 

The  term  Influenza  is  said  to  have  been  first 
introduced  in  1741,  when  the  disease  was  pre- 
vailing in  the  North  of 'Italy,  and  it  has  been 
generally  adopted  in  this  country ;  though  the 
more  scientific  term — Epidemic  Catarrhal  Fever 
— is  often  used  in  systematic  works. 

Definition. — This  disease  is  not  to  be  re- 
garded as  simply  an  unusually  prevalent  common 
catarrh,  but  must  be  considered  as  a  specific 
affection,  which  appears  occasionally  over  wide 
districts,  and  at  or  about  the  same  time;  is 
characterised  by  marked  febrile  symptoms ;  is 
often  attended  by  serious  complications ;  and 
causes  great  and  prolonged  prostration  of 
strength. 

Occurrence. — "Various  epidemics  of  influenza 
are  on  record  from  the  middle  ages  down  to 
more  recent  times,  and  those  which  have  oc- 
curred in  the  last  and  present  centuries  have 
been  fully  described.  The  disease  is  reported 
to  have  prevailed  in  1729,  1732-33,  1737,  1742, 
1758,  1762,  1767,  1775,  and  1782,  and  in  1803, 
1833,  1837,  and  1847.  The  following  account  is 
chiefly  founded  upon  the  diseaso  as  it  prevailed 
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in  1847,  but  the  description  given  of  its  pecu- 
liarities corresponds  with  the  accounts  of  previous 
epidomics. 

The  disease  may  be  described  as  assuming 
throo  distinct  forms : — 

1st.  That  in  which  it  is  simple,  or  unattended 
with  any  sorious  complication. 

2nd.  Whon  it  is  complicated  by  serious  affec- 
tion of  the  aerial  mucous  membrane,  and  espe- 
cially with  bronchitis  and  pneumonia  ;  and 

3rd.  When  the  disorder  of  the  digestive  organs, 
which  generally  exists  to  some  degree  in  the 
disease,  becomes  a  more  prominent  character ; 
while  there  are  marked  rheumatic  symptoms,  and 
a  tendency  to  assume  a  remittent  form. 

The  description  would  also  be  imperfect  without 
reference  being  made  to  the  modifying  influence 
which  the  epidemic  exerts  over  other  diseases 
prevailing  at  the  same  time,  and  especially  over 
the  specific  fevers. 

1.  Simple  Catarrhal  Fever. — Symptoms. — 
In  this  form  of  the  disease  the  attack  is  most  com- 
monly sudden.  The  patient  experiences  a  sense  of 
cold  down  the  back  and  between  the  shoulders, 
lapsing  into  general  chilliness  or  complete  rigors, 
and  succeeded  by  flushes  of  heat  and  dryness  of 
the  skin,  pain  in  the  head,  chest,  and  extremities, 
and  prostration  of  strength.  Generally  these 
symptoms  follow  some  exposure  to  cold  and 
damp,  but  occasionally  they  appear  without  being 
traceable  to  any  immediately  exciting  cause,  and 
more  rarely  the  attack  comes  on  gradually,  with 
a  general  feeling  of  indisposition  of  two  or  three 
days'  duration. 

At  first  there  is  dryness  of  the  nostrils  and 
soreness  of  the  throat,  with  a  sense  of  tightness 
or  constriction  of  the  chest,  and  a  dry,  hard 
cough.  As  the  disease  advances,  copious  de- 
fluxion  from  the  nostrils  takes  place ;  the  throat 
is  often  seriously  affected ;  and  the  cough  is  more 
frequent.  The  expectoration  is  at  first  scanty, 
and  consists  of  a  pale  glairy  fluid ;  but  at  a  later 
period  there  is  more  copious  discharge  of  opaque 
mucus.  At  the  same  time  some  degree  of  diffi- 
culty of  breathing  and  soreness  at  the  chest  are 
experienced.  The  respiration  is  in  most  in- 
stances accelerated ;  and,  on  auscultation,  the 
inspiratory  sounds  are  dry  and  harsh,  especially 
in  the  posterior  and  inferior  parts  of  the  chest, 
and  sibilant  and  sonorous  rhonchi  may  be 
audible  on  forced  inspiration.  In  some  cases 
no  marked  sounds  are  heard,  but  the  vesicular 
murmur  13  very  indistinct.  A  sense  of  chilli- 
ness, alternating  with  flushes  of  heat,  is  a  general 
symptom  throughout  the  progress  of  the  attack ; 
and  there  is  distressing  headache,  particularly  in 
the  forehead,  across  one  or  both  eyebrows,  as  well 
as  pain  in  the  balls  of  the  eyes.  These  symp- 
toms often  undergo  considerable  remission  during 
the  day,  and  become  much  increased  in  severity 
towards  night.  There  is  also  commonly  much 
mental  depression,  listlessness,  inability  for  in- 
tellectual exertion,  and  nocturnal  restlessness. 
The  tongue  is  usually  moist,  and  covered  with  a 
white  creamy  fur;  but  occasionally  it  is  mor- 
bidly red  at  the  tip  and  edges,  and  thickly  coated 
with  a  whity-brown  fur  towards  the  centre  and 
root ;  more  rarely,  and  especially  in  the  morning, 
it  is  dry.  In  the  greater  number  of  cases,  entire 
loss  of  appetite,  with  some  nausea,  and  a  confined 


state  of  the  bowels,  are  present  from  the  com- 
mencement; butoccasionallydiarrhcea  is  observed 
at  an  early  period,  and  not  unfrequently  it  comes 
on  during  the  progress  of  the  disease.  Sense  of 
weight,  tenderness,  and  pain  in  the  right  hypo- 
chondrium  are  frequently  experienced;  and  there 
is  often  some  icteroid  tinging  of  the  conjunctivae, 
or  of  the  general  complexion.  The  urine  is 
scanty  and  high-coloured  at  first,  but  subse- 
quently becomes  more  free,  and  deposits  some 
sediment. 

Prostration  of  strength  is  throughout  one  of 
the  most  marked  and  distressing  features  of  the 
complaint,  and  there  is  a  general  feeling  of 
soreness,  with  dull  aching  pains  in  the  chest, 
back,  and  limbs.  The  pulse  is  but  little  varied 
in  frequency,  generally  ranging  from  eighty  to 
ninety,  and  rarely  exceeding  a  hundred  beats  in 
the  minute.  Though  occasionally  full,  it  is  uni- 
formly very  compressible,  and,  after  the  first 
day  or  two,  feeble.  The  skin  is  seldom  hot  or 
very  dry,  or,  if  so,  it  is  only  at  the  commence- 
ment of  the  attack,  and  it  soon  becomes  cool  and 
moist ;  the  complaint  usually  subsides  with  free 
perspiration. 

The  ordinary  duration  of  the  indisposition  in 
this  form  of  the  epidemic  may  be  stated  at 
from  three  to  five  days  in  the  milder  cases, 
and  from  seven  to  ten  in  those  of  a  more  severe 
description.  The  disease,  however,  on  its  sub- 
sidence usually  leaves  the  patient  for  some  time 
much  prostrated,  and  suffering  from  loss  of  appe- 
tite, inaptitude  for  bodily  or  mental  exertion, 
and  a  troublesome  cough.  There  is  a  great 
tendency  to  relapse. 

Not  unfrequently  towards  the  termination  of 
the  attack  the  transient  pains,  which  are  trouble- 
some during  its  course,  increase  in  severity,  and 
rheumatic  affections  of  an  obstinate  and  painful 
character  supervene.  These  often  assume  a  re- 
mittent or  intermittent  form,  returning  regularly 
at  the  same  hour  for  several  days  in  succession, 
and  not  unfrequently  affecting  one  side  of  the 
head,  or  one  eyebrow  or  eyeball,  and  occasionally 
the  intercostal  muscles  of  one  side  of  the  chest. 

2.  Epidemic  Catarrhal  Pever  with  pre- 
dominant Pulmonary  AfFection. — Symptoms. 
It  has  already  been  noticed  that  some  amount 
of  soreness  of  the  throat,  and  uneasiness  or  pain 
in  the  chest,  with  cough  and  expectoration  and 
slight  bronchitic  signs,  are  observed  in  the  cases 
of  the  epidemic  which  might  be  considered  as 
assuming  the  simple  form.  Not  unfrequently. 
however,  the  symptoms  of  affection  of  the  aerial 
mucous  membrane  are  more  marked,  there  being 
decided  quinsy,  laryngeal  symptoms,  croup, 
bronchitis,  or  pneumonia.  Of  these,  however, 
the  most  frequent  and  important  are  the  bron- 
chitic and  pneumonic  complications. 

The  bronchitis  has  especially  the  tendency  to 
assume  the  acute  capillary  form.  In  cases  of 
acute  capillary  bronchitis  occurring  as  a  compli- 
cation of  influenza,  there  is  usually  in  the  early 
stage  increased  frequency  and  some  difficulty  of 
breathing,  constriction  of  the  chest,  and  sore- 
ness or  stiffness  of  the  throat.  The  cough, 
though  slight,  is  troublesome  from  its  frequency. 
The  expectoration,  if  there  be  any,  is  scanty  and 
of  a  glairy  charactor.  The  tongue  is  usually  red 
at  the  tip  and  edges,  and  covered  at  the  dorsum 


with  a  creamy  mucus  or  with  a  whity-brown  far ; 
occasionally  it  is  morbidly  red  throughout.  The 
pulse  is  accelerated,  beating  generally  110  to  112 
or  116  in  the  minute,  and  occasionally  more. 
The  skin  is  not  usually  hot,  except  it  be  at  the 
commencement  of  the  attack,  and  if  so  it  usually 
becomes  cooler  in  two  or  three  days.  With  these 
symptoms  there  are  the  marked  prostration  of 
strength,  the  severe  frontal  headache,  the  general 
soreness  of  the  body,  and  the  pain  in  the  back 
and  limbs,  which  characterise  the  ordinary  cases 
of  influenza. 

When  the  chest  is  examined  in  this  stage 
of  the  disease,  the  only  morbid  signs  detected 
are  a  roughness  of  the  inspiratory  sound,  par- 
ticularly when  a  forced  inspiration  is  drawn ; 
some  slight  crepitation,  audible  more  especially 
towards  the  lower  part  of  each  dorsal  region; 
feebleness  of  the  vesicular  murmur;  and  per- 
haps slight  sibilant  rhonchus  in  front.  The 
respiration  is,  however,  quicker  and  shorter  than 
natural,  averaging  28,  32,  or  40  in  the  minute  ; 
the  dyspnoea  is  greater  than  is  explained  by  the 
obvious  physical  signs  ;  and  most  generally  there 
is  some  lividity  of  the  face. 

In  the  second  stage  all  these  symptoms  are 
much  aggravated.  The  respiratory  acts  are  per- 
formed quickly  and  imperfectly,  the  respirations 
in  the  minute  varying  from  30  to  40  or  50.  The 
cheeks  are  much  flushed,  and  the  lips  of  a 
somewhat  purple  colour.  Generally  there  is  not 
acute  pain  in  the  chest,  but  rather  a  sense  of 
constriction  and  soreness ;  the  cough,  though 
frequent  and  occurring  in  paroxysms,  is  not 
usually  severe.  The  expectoration  still  con- 
tinues scanty,  and  consists  of  small  yellowish- 
white  pellets,  forming  tenacious  masses  of  a 
peculiar  nodulated  or  botryoidal  form,  very  much 
resembling,  when  floating  in  water,  fragments  of 
some  of  the  large  oolitic  limestones.  The  tongue 
is  mostly  covered  with  a  thick  whity-brown  fur, 
and  somewhat  dry  and  often  red  at  the  tip  and 
edges  ;  or  morbidly  red  and  glazed.  The  pulse 
is  much  accelerated,  beating  120,  130,  or  140 
times  in  the  minute,  but  it  is  generally  small 
and  very  compressible.  In  some  instances,  after 
being  low  and  feeble  at  the  outset  of  the  disease, 
it  acquires  a  more  sthenic  character  in  the 
second  stage.  The  skin  is  rarely  dry,  or  much 
above  the  natural  temperature ;  and  the  hands 
and  feet  are  generally  cool.  The  skin  of  the 
extremities  is  also  much  congested,  so  that  when 
blanched  by  pressure,  the  colour  does  not  readily 
return.  The  prostration  of  strength  also  be- 
comes greater  ;  and  there  is  much  headache,  and 
often  transient  delirium,  especially  during  the 
night.  On  percussion,  the  chest  does  not  present 
any  marked  alteration  of  resonance,  unless  there 
exists  some  other  disease  of  the  lung;  and  on 
auscultation,  crepitation  of  a  more  or  less  fine 
character  is  audible  with  the  inspiration,  first  in 
the  inferior  part  of  one  or  both  dorsal  regions, 
then  spreading  rapidly  higher  up  in  the  back  and 
toward  the  bases  of  the  lungs  in  front,  whilst 
sibilant  rhonchus  is  heard  in  other  parts  of -the 
chest. 

The  third  stage  of  the  disease  is  marked  by 
the  dyspnoea  becoming  so  severe  that  the  patients 
are  compelled  to  sit  constantlyuprightinbed,  or  to 
lean  forwards,  resting  on  their  arms  and  elbows  ; 


whilst  at  intervals  the  respiration  becomos  very 
laborious.  The  lividity  of  the  cheeks,  lips,  and 
hands  is  increased ;  the  eyes  become  prominent  • 
and  the  expression  of  countenance  is  extremely 
anxious.  The  cough  is  frequent,  and  of  a  short 
abortive  character,  giving  the  impression  of 
viscid  secretion  in  the  lung,  which  the  patient 
has  not  power  to  expectorate  ;  whilst  it  is  aggra- 
vated by  paroxysms,  which  cause  pain  in  the 
head,  and  increased  lividity.  The  sputum  now 
becomes  large  in  quantity;  it  is  of  a  greenish- 
yellow  colour,  very  viscid,  contains  little  air,  and 
is  occasionally  streaked  with  blood.  The  re- 
spirations are  very  frequent,  50  to  60,  or  even 
more  ;  and  expiration  is  very  laboured  and  pro- 
longed. The  pulse  is  very  feeble,  and  either 
extremely  quick — 140, 150,  or  160  in  the  minute 
— or  intermittent,  so  as  to  number  only  1 00  or 
120  beats.  The  tongue  is  covered  with  a  thick 
yellowish-white  or  brown  fur,  and  is  generally 
dry ;  sordes  also  form  upon  the  teeth.  The 
general  surface  of  the  body  becomes  cool  and 
bathed  in  perspiration  ;  and  the  hands  and  feet 
decidedly  cold.  The  delirium  is  more  constant ; 
with  the  decaying  strength  the  cough  declines ; 
the  expectoration  ceases  or  becomes  slight ;  and 
the  patient  sinks. 

With  the  progress  of  the  disease  the  physical 
signs  change.  The  chest  in  front  yields  a  uni- 
formly clear  sound  on  percussion,  while  behind 
there  is  a  general  impairment  of  the  resonance. 
The  crepitation  gradually  extends  over  larger 
portions  of  the  lungs,  being  of  a  finer  character 
in  the  parts  more  recently  involved;  giving 
place  to  subcrepitant  and  mucous  rhbnchi  in  the 
situation  in  which  it  was  first  heard;  and  finally 
becoming  of  a  gurgling  character  in  the  neigh- 
bourhood of  the  larger  bronchial  tubes.  The 
subcrepitant  rhonchus  also  towards  the  end  of 
the  attack  is  heard  with  the  expiration  as  well 
as  with  the  inspiration ;  and  if  there  is  some 
local  condensation,  bronchial  respiration  may  be 
developed. 

In  the  cases  which  terminate  favourably,  thi 
amendment  is  marked  by  the  respiration  becom- 
ing less  hurried  and  laborious ;  by  the  expression 
of  countenance  being  less  anxious,  and  the  face 
less  livid ;  and  by  the  prostration  of  strength  de- 
creasing. The  pulse  becomes  less  frequent,  the 
cough  less  severe,  and  the  sputum  less  viscid 
— more  of  a  muco-purulent  character  with  a  ten- 
dency to  form  a  homogeneous  mass,  containing 
large  air-bells.  At  a  later  period  it  becomes 
thinner,  and  declines  in  amount.  The  mucous 
and  subcrepitant  rhonchi  are  replaced  by  finer 
sounds,  and  the  space  over  which  the  morbid 
signs  are  heard  diminishes — these  disappearing 
first  in  the  upper  part  of  the  chest,  then  at  the 
front  and  sides,  and  lastly  in  the  dorsal  regions. 
The  clearness  of'the  sound  on  percussion  on  the 
front  of  the  chest  also  passes  away,  and  is  often 
succeeded  by  a  somewhat  dull  sound  ;  and  the 
respiratory  sounds  become  indistinct.  The  con- 
valescence is,  however,  generally  protracted  ; 
the  patient  is  liable  to  returns  of  dyspnoea  at 
intervals;  and  the  cough  continues  troublesome. 
After  the  subsidence  of  the  pulmonary  symptoms, 
the  rheumatic  pains,  if  previously  present,  may 
become  aggravated,  or  may  then  first  appear  and 
become  troublesome,  affecting  the  head,  face,  or 
z  z  2 


708 


INFLUENZA. 


intercostal  muscles,  and  being  aggravated  to- 
wards night. 

Anatomical  Characters. — On  examination 
after  death,  one  of  the  peculiar  features  of  this 
form  of  disease  is  the  extremoly  inflated  con- 
dition of  the  lungs,  which  in  lieu  of  collapsing 
■when  the  chest  is  laid  open,  in  some  cases 
protrude  from  the  cavity.  This  condition  is  not 
limited  to  certain  parts  in  which  there  are 
larger  or  smaller  bullae,  but  consists  in  a  gene- 
ral inflation  of  large  portions  of  the  lung.  The 
mucous  membrane  of  the  bronchi  is  reddened, 
ar.d  the  injection  increases  towards  the  smaller 
tubes,  where  the  membrane  may  be  intensely 
rod  and  have  a  villous  appearance  The  lung- 
tissue  in  the  cases  proving  fatal  at  an  early 
period  has  a  peculiar  dry  appearance,  but  in  the 
later  stages  it  is  cedematous.  There  is  also 
more  or  less  lobular  condensation,  the  condensed 
parts  being  depressed  below  the  adjacent  inflated 
tissue,  and  having  a  deep  purple  colour.  At  a 
later  period  the  condensed  tissue  may  soften 
from  the  presence  of  pus,  and  small  cavities 
may  be  formed  in  this  manner.  The  bronchial 
glands  are  enlarged  and  softened.  The  cavities 
of  the  heart,  especially  on  the  right  side,  are 
distended  with  firm  and  more  or  less  decolorised 
coagula. 

Prognosis  and  Duration. — The  cases  of  in- 
fluenza complicated  by  acute  capillary  bronchi- 
tis are  always  very  serious  in  their  character; 
and  when  the  disease  occurs  in  persons  who 
have  before  been  out  of  health,  and  especially 
if  there  be  any  previous  disease  of  the  lungs  or 
heart,  or  if  the  subjects  be  very  young  or  elderly, 
they  prove  fatal  in  a  large  proportion  of  cases. 
The  duration  of  the  disease  in  the  cases  which 
prove  fatal  is  from  about  ten  to  fourteen  days  ; 
and  when  recovery  occurs,  the  patient  is  ill  from 
a  fortnight  to  three  weeks,  or  longer. 

Pneumonia. — In  the  cases  of  pneumonia  which 
were  seen  during  the  prevalence  of  the  last 
epidemic  of  influenza,  the  disease  was  very 
generally  combined  with  bronchitis,  either  af- 
fecting the  larger  or  smaller  tubes,  yet  the  cases 
were  less  serious  than  those  in  which  the  disease 
assumed  the  form  of  acute  capillary  bronchitis 
alone.  This  is  the  more  remarkable  as  they 
were  more  frequently  combined  with  serious 
disorder  of  the  abdominal  organs,  and  with 
rheumatic  symptoms,  and  were  attended  with 
great  prostration  of  strength.  Of  the  symptoms 
in  these  cases,  cough  is  one  of  the  most  trouble- 
some ;  the  expectoration  is  peculiar,  partaking 
both  of  the  glassy,  transparent,  or  opaque  charac- 
ter of  the  sputum  of  bronchitis,  and  of  the 
brownish  viscid  expectoration  of  pneumonia,  with 
the  usual  small  air-bells.  In  some  cases,  how- 
ever, when  there  is  great  prostration,  there  may 
be  no  expectoration.  Pain  in  the  chest  is  gene- 
rally experienced  at  the  invasion  of  the  disease, 
of  a  more  or  less  severe  character,  but  after- 
wards it  is  not  present  to  any  marked  extent, 
or  is  only  experienced  when  the  patient  has 
a  severe  paroxysm  of  coughing.  The  dyspnoea 
also  is  not  severe,  and  there  is  not  much  lividity 
of  the  face,  unless  in  cases  in  which  there  is 
also  considerable  bronchitis.  The  breathing  is 
not  usually  very  rapid,  the  respirations  not  ex- 
ceeding 28  or  32  in  the  minute.    The  pulse  also 


is  comparatively  quiet,  beating  80,  90,  or  100, 
and  it  is  usuall}'  soft  and  compressible,  or  de- 
cidedly small  and  weak.  The  skin,  as  in  the 
other  forms  of  influenza,  is  not  generally  hot 
or  dry  ;  or,  if  so  at  the  commencement  of  the 
attack,  it  soon  becomes  cool  and  moist.  The 
tongue  has  usually  the  whity-brown  covering 
which  has  before  been  described,  and  is  not  dry  ; 
but  sometimes  it  does  become  dry  and  brown. 
There  is  ofteii  very  marked  disorder  of  the  diges- 
tiveorgans — sickness  and  vomiting  and  diarrhoea; 
and  usually  some  slight  jaundiced  tinge  of  the 
skin  is  observed.  There  is  also  not  unfrequently 
some  delirium  and  stupor  of  mind ;  and  the  pros- 
tration of  strength  is  often  extreme.  On  ex- 
amining the  chest,  in  addition  to  the  signs  ot 
bronchitis,  which  are  always  present  to  a  greater 
or  less  degree,  there  are  the  usual  indications  of 
pneumonia.  At  first  fine  crepitation  is  perceived 
in  the  seat  of  the  disease;  to  this  more  or  less 
marked  dulness  on  percussion,  bronchial  respi- 
ration, and  increased  resonance  of  the  voice  and 
cough  succeed ;  and  these  signs,  though  gene- 
rally found  in  one  or  both  dorsal  regions,  may 
be  more  widely  diffused.  Notwithstanding,  how- 
ever, the  threatening  character  of  the  symptoms, 
it  was  observed  in  the  epidemic  of  1847  that 
the  disease  was  not  very  fatal,  and  the  signs  of 
consolidation  disappeared  more  readily  than  in 
most  ordinary  cases  of  pneumonia.  The  reso- 
lution was  shown  by  the  return  of  crepitation, 
though  of  a  coarser  character,  in  the  seat  of 
consolidation ;  and  by  the  gradual  diminution  of 
the  bronchial  respiration,  and  of  the  dulness  on 
percussion.  After  a  time  the  natural  vesicular 
breathing  again  became  audible.  The  duration 
of  the  disease  was  very  similar  to  that  in  the 
cases  of  acute  capillary  bronchitis.  In  this,  as  in 
the  other  forms  of  influenza,  the  convalescence 
was  often  very  protracted ;  there  was  the  same 
tendency  to  recurrence  of  the  symptoms  on  any 
slight  exciting  cause  ;  and  the  rheumatic  pains 
often  long  continued  to  distress  the  patient. 

3.  Catarrhal  Fever,  complicated  with  gastro- 
intestinal affections  and  rheumatism,  and  of 
a  remittent  character. 

It  has  already  been  stated  that  in  the  last 
epidemic  of  influenza,  there  were  very  generally 
present  more  or  less  marked  symptoms  of  gastro- 
intestinal and  hepatic  disorder ;  and  that  rheu- 
matic pains,  having  a  more  or  less  decidedly 
remittent  character,  were  very,  usually  observed. 
It  has  further  been  said  that  in  the  cases  in 
which  the  pulmonary  complication  assumed  the 
pneumonic  form,  these  symptoms  were  generally 
more  marked  than  in  the  cases  of  aoute  capillary 
bronchitis. 

In  some  cases,  however,  the  latter  symptoms 
were,  throughout,  the  predominant  feature  ;  and 
as  similar  observations  have  been  made  as  to 
former  epidemics,  cases  of  this  kind  may  fairly 
be  regarded  as  constituting  a  special  form  of  the 
disease. 

In  this  form  of  the  epidemic,  nausea  and  sick- 
ness generally  occurred  at  an  early  period  of  the 
attack,  and  often  became  very  urgent  symptoms. 
The  matters  vomited  often  had  a  bilious  tinge ; 
and  there  was  generally  a  marked  bilious  tinge 
of  the  conjunctivae  and  general  surface  of  the 
body,  amounting  in  some  cases  to  decided  jaun- 
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dice.  There  was  often  diarrhoea ;  and  sometimes 
blood  was  passed  iu  the  stools.  The  pains  in 
the  head,  back,  loins,  and  extremities,  which  are 
present  with  more  or  less  severity  in  all  forms  of 
influenza,  were  from  the  first  of  a  severe  charac- 
ter, or  increased  with  the  progress  of  the  disease 
till  they  constituted  a  predominant  feature.  The 
pain  was  usually  most  distressing  in  the  head, 
especially  in  the  forehead,  and  in  some  cases  was 
limited  to  one  temple,  one  eyebrow,  or  one  eye- 
ball. This  was  generally  of  an  intermittent  or  re- 
mittent character,  coming  on  at  night  after  more 
or  less  distinct  remission  during  the  day ;  and 
was  attended  with  singing  in  the  ears,  distress- 
ing restlessness,  agitation,  and  inability  to  sleep, 
whilst  delirium  generally  increased  during  the 
exacerbation.  In  some  cases  it  only  amounted 
to  a  little  excitement  and  incoherence,  but  in 
others  it  was  so  urgent  as  to  require  the  employ- 
ment of  restraint  to  retain  the  patient  in  bed, 
and  sometimes  it  continued  without  intermission 
for  some  hours.  It  was,  however,  remarkable 
how  completely  it  subsided,  as  a  rule,  in  the 
morning.  "With  these  symptoms  there  was 
usually  much  tremor  of  the  extremities  ;  and  the 
eye  was  pale  and  glassy,  though  the  pupil  was 
frequently  contracted. 

Early  in  the  attack  the  pulse  was  quick  and 
feeble,  and  of  a  peculiarly  vibratory  character, 
though  sometimes  it  was  but  little  accelerated. 
At  a  later  period  it  often  became  very  rapid 
and  feeble,  or  fell  below  the  natural  standard 
of  frequency,  being  very  soft  and  compressible, 
and  occasionally  intermittent.  The  tongue 
was  at  first  moist,  covered  with  the  usual 
whity-brown  for,  and  re4  at  the  tip ;  subse- 
quently it  had  a  tendency  to  become  dry.  The 
breath  had  a  peculiar,  offensive,  acid  odour. 
Epistaxis  occasionally  occurred,  and  sometimes 
to  an  alarming  amount.  The  skin  was  generally 
moist ;  and  the  perspiration  had  the  usual  sour 
rheumatic  smell.  The  urine  was  at  first  scanty, 
but  afterwards  increased  in  quantity,  and  de- 
posited much  sediment  of  urates.  Occasionally 
it  was  slightly  albuminous. 

"With  these  symptoms  there  were  evidences  of 
some  pulmonary  disorder — bronchitis  or  pneu- 
monia ;  and  very  frequently  murmurs  were  heard 
at  the  heart,  which  were  not,  however,  generally 
persistent. 

After  the  exacerbations  the  sweating  was 
often  very  profuse,  so  that  in  the  morning  the 
patient  wa?  found  completely  bathed  in  it,  and 
the  bedclothes  were  quite  wet.  The  prostration 
of  strength  also  was  often  extreme,  so  that  the 
hands  arid  feet  became  livid  and  cold,  and  the 
patient  resembled  a  person  in  the  algide  stage  of 
cholera. 

Notwithstanding  their  severity,  the  cases  of 
this  third  form  of  influenza  generally  did  well, 
though  the  patients  long  suffered  from  the  rheu- 
matic symptoms,  and  only  very  slowly  recovered 
their  strength.  As  seen  from  the  Kegistrar- 
General's  reports,  there  was  a  great  increase  in 
the  deaths  from  '  rheumatism'  during  the  pre- 
valence of  the  epidemic,  which  probably  referred 
to  cases  of  this  kind. 

4.  Modifying  Influence  of  the  Presence 
of  Influenza  on  other  Diseases. — In  all  visit- 
Htions  of  influenza  of  which  we  have  detailed 
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accounts,  the  epidemic  has  been  attended  by  an 
unusual  prevalence  of  other  forms  of  disease,  and 
especially  of  the  specific  fevers — and  the  features 
of  such  diseases  have  been  much  modified  by  thti 
epidemic  influenza.  To  this  rule  the  influenza  of 
1847  affords  no  exception.  As  shown  by  the  re- 
ports of  the  deaths  in  London  and  the  country 
generally,  there  was  a  great  increase  in  the  total 
mortality;  this  especially  showed  itself  in  the 
zymotic  class  of  diseases,  but  obtained  also  as 
to  diseases  of  the  heart,  brain,  and  digestive 
organs.  An  unusual  number  of  deaths  were  re- 
corded from  '  typhus,'  under  which  head  were 
then  included  the  fevers  which  we  now  discrimi- 
nate into  typhus,  typhoid,  and  relapsing  fever. 
Of  all  these  forms  of  disease,  cases  occurred 
during  the  time,  though  the  chief  prevalence 
was  apparently  of  typhoid  and  relapsing  fever. 
The  features  of  these  diseases  were  generally 
so  much  modified  by  the  epidemic  influence,  and 
they  were  so  constantly  attended  by  pulmonary 
complications,  that  it  was  often  difficult  to  de- 
cide whether  any  given  case  was  to  be  regarded 
as  a  case  of  specific  fever  or  of  influenza. 
Various  forms  of  local  disease  were  also  preva- 
lent at  the  time,  both  as  distinct  affections,  and 
as  complications  of  specific  fever,  such  as  diph- 
theria, parotitis,  otitis,  stomatitis,  and  quinsy, 
with  erysipelas,  abscesses,  &c. ;  and  these  were 
often  attended  by  great  prostration  of  strength, 
and  added  greatly  to  the  danger  of  the  various 
other  forms  of  disease  with  which  they  were 
combined. 

Pathology. — Every  phenomenon  of  influenza 
points  conclusively  to  the  influence  of  some 
powerful  depressing  agent,  operating  on  the 
nervous  system,  or  entering  the  blood.  The 
sudden  seizure  of  a  large  proportion  of  cases  ; 
the  extreme  prostration  of  strength  from  the 
commencement,  and  to  a  degree  disproportioned 
to  the  amount  of  local  disturbance ;  the  symptoms 
of  disorder  of  all  organs,  and  especially  of  the 
cerebro-spinal  system  ;  and  the  debility  which  so 
often  succeeds  even  simple  cases  of  the  disease, 
can  on  no  other  supposition  be  explained.  It 
seems  probable  also  that  the  affection  of  the 
respiratory  mucous  membrane  may  be  due  to 
the  morbific  influence,  whatever  it  may  be,  ope- 
rating more  specifically  upon  it ;  but  it  is  ex- 
tremely difficult  to  offer  even  a  probable  sugges- 
tion as  to  the  nature  of  that  influence.  The  almost 
simultaneous  outbreak  of  the  epidemic  in  places 
widely  apart ;  the  seizure  of  a  large  proportion  of 
the  population  of  a  town  or  district  within  the 
course  of  a  few  hours ;  and  the  sudden  illness  of  in- 
dividuals or  bodies  of  men  visiting  a  locality  where 
influenza  is,  or  has  very  recently  been,  prevailing, 
and  previous  to  direct  intercourse  with  any  per- 
sons actually  suffering — are  all  circumstances  op- 
posed to  the  notion  of  the  disease  being  dependent 
on  infection  in  the  ordinarily  understood  sense  ; 
and  might  seem  to  point  to  the  operation  of 
atmospheric  influence  as  the  cause.  The  con- 
ditions, however,  under  which  the  disease  has 
presented  itself  in  different  epidemics,  render 
such  an  explanation  impossible.  It  has  travelled 
over  districts  without  reference  to  season  or 
climate,  and  has  prevailed  in  the  same  locality 
in  all  seasons  and  in  almost  every  variety  of 
weather.    It  is  true  that  it  has  often  broken  out 
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after  great  moteorologieal  changes,  as  in  the  last 
two  epidemics  after  sudden  and  remarkable 
falls  from  a  comparatively  high  to  a  very  low 
tomperature ;  but,  on  the  other  hand,  epidemics 
have  arisen  under  other  circumstances,  and  such 
alternations  of  temperature  frequently  occur 
without  the  occurrence  of  an  epidemic  of  influ- 
enza. The  disease  has  also  broken  out  at  the 
same  time  at  different  places  in  which  the  same 
atmospheric  conditions  did  not  exist,  so  that  the 
operation  of  tho  sudden  chauge  can  scarcely  be 
regardod  as  acting  ovon  as  an  exciting  cause. 
There  can,  however,  be  no  doubt  that  the  more 
common  predisponants  to  disease,  such  as  de- 
fective drainage,  overcrowding,  impure  air,  de- 
ficient clothing,  and  insufficient  or  unsuitable 
food,  powerfully  conduce  to  the  prevalence  and 
fatality  of  the  epidomic. 

Treatment. — Of  the  treatment  of  the  simpler 
forms  of  influenza  it  is  not  necessary  to  say 
much.    The  patient  should  be  confined  to  bed ; 
have  a  footbath ;  take  some  form  of  diaphoretic 
medicine;  and  be  allowed  a  mild,  unstimulating 
diet.     If  the  cough  becomes  troublesome,  or  if 
there  be  pains  in  the  chest,  sinapisms  may  bo 
applied,  and  some  anodyne  may  be  added  to  the 
medicine;  and  for  the  relief  of  the  subsequent 
debility,  stimulants,  tonics,  and  a  nutritious  diet 
may  be  enjoined.     In  the  cases  complicated 
with  pulmonary  affections,  the  same  measures 
may  be  used,  in  combination  with  expectorants 
and  anodynes ;  and  more  decided  counter-irrita- 
tion may  be  applied  to  the  chest.   When  there 
is  very  copious  secretion,  and  the  patient  cannot 
expectorate  freely,  the  greatest  benefit  is  often 
derived  from  the  use  of  emetics,  and  they  may 
be  employed  with  advantage  in  cases  in  which 
the  patient's  strength  is  too  much  depressed  to 
allow  of  nauseating  doses  of  medicine  being 
given.    To  the  use  of  emetics,  the  stimulating 
expectorants  —  squills,  ammonia,  &c. — should 
succeed.    For  the  relief  of  the  cases  in  which 
there  is  nausea  and  sickness  or  vomiting,  effer- 
vescents  with  morphia,  or  hydrocyanic  acid, 
may  be  given.    When  there  is  more  or  less  jaun- 
dice, small  doses  of  calomel  or  grey  powder,  in 
combination  with  Dover's  powder,  are  very  bene- 
ficial ;  and  when  there  is  diarrhoea  the  Dover's 
powder  or  decided  astringents — such  as  acetate  of 
lead,  or  tannic  acid — may  be  employed.  When 
the  rheumatic  symptoms  are  severe,  the  greatest 
relief  is  obtained  by  th9  administration  of  small 
doses  of  colchicum  with  carbonate  of  potash  and 
opiates;  and  when  the  prostration  of  strength 
is  great,  ammonia,  in  combination  with  bark, 
should  be  given.    In  the  cases  in  which  there  is 
a  decided  tendency  to  remissions  and  exacer- 
bations, bark  also  may  be  prescribed,  or,  in  the 
more  severe  cases,  quinine ;  and  quinine  and 
other  tonics  should  be  freely  given  during  con- 
valescence. 

In  all  cases  of  influenza  all  depressing  treat- 
ment should  be  avoided.  The  cases  do  not 
require  it,  and  the  patients  are  too  much  pros- 
trated to  admit  of  its  employment.  In  all  the  dif- 
ferent forms  of  influenza  it  is  necessary  to  admin- 
ister support  very  freely,  and  sooner  or  later 
to  exhibit  stimulants.  In  the  cases  in  which 
there  is  pulmonary  or  other  local  complication,  • 
the  strength  becomes  more  rapidly  and  more 
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,  seriously  depressed,  and  stimulants  and  support 
are  still  more  urgently  needed  ;  and  indeed  it  is 
necessary  to  have  recourse  to  them  at  an  earlier 
period,  to  exhibit  them  more  freely,  and  to  per- 
severe in  their  use  for  a  longer  period  in  such 
affections,  when  occurring  during  an  attack  of  in- 
fluenza than  when  arising  as  idiopathic  diseases. 
In  the  management  also  of  the  other  forms  ot 
febrile  affections  which  are  seen  during  an  epi- 
demic of  influenza,  a  more  restorative  and  stimu- 
lating treatment  is  required  than  under  ordinary 
circumstances,  for  all  such  diseases  partake  of 
the  peculiarly  asthenic  type  of  the  epidemic. 

Thomas  B.  Peacock. 

INHALATION,  etiology  of.— See  Dis- 
ease, Causes  of. 

INHALATIONS,  Therapeutic  Uses  of 
(inkalo,  I  breathe  in). — Inhalation  is  a  method 
of  applying  remedial  agents  to  the  respiratory 
tract,  whereby  these  substances  in  a  gaseous  or 
atomized  form  are  brought  into  contact  with  the 
mucous  membrane  of  the  nose,  mouth,  pharynx, 
larynx,  and  bronchi,  and  may  even  penetrate  to 
the  epithelium  of  the  air-cells.  Inhalation  dates 
from  the  days  of  Hippocrates  and  Galen,  and  has 
been  more  or  less  in  vogue  in  all  ages ;  but  only 
lately  has  it  been  proved  that  theinhaled  material 
passed  through  the  finest  ramifications  of  the 
bronchi  into  the  pulmonary  alveoli,  and  in  some 
instances  became  absorbed  by  the  capillaries,  thus 
entering  the  general  circulation.  The  examina- 
tion of  the  lungs  of  colliers,  grinders,  and  others 
engaged  in  dusty  occupations  has  shown  that  the 
inhaled  dust  can  be  detected  in  the  lung-tissue, 
where  it  induces  chronic  pneumonia.  The  ex- 
periments at  the  Academie  de  M6decine  proved 
that  medical  sprays  are  equally  penetrating. 

Methods. — The  modes  of  inhalation  vary  with 
the  drug  used,  depending  mainly  on  the  tempera- 
ture at  which  it  volatilizes,  and  also  on  the 
medicinal  effects  aimed  at. 

Chloroform,  ether,  bichloride  of  methylene,  and 
nitrite  of  amyl  evaporate  at  ordinary  tempera- 
tures, and  only  need  to  be  diluted  with  air  to  be 
safely  inhaled.  Calomel  and  sulphur  are  sub- 
limed at  high  temperatures  in  special  appara- 
tuses ;  but  the  majority  of  drugs  are  best  vapo- 
rized through  the  medium  of  hot  water  or  steam, 
or  reduced  to  fine  spray  by  passing  compressed 
air  through  their  solutions. 

Many  forms  of  inhaler  are  in  use,  but  in  select- 
ing one  for  warm  inhalations  the  requisites  are: — 
(1)  that  it  can  be  used  without  difficulty  by  the 
patient ;  (2)  that  a  temperature  of  1 30°  to  150°  F. 
can  be  steadily  maintained;  (3)  that  the  steam 
be  thoroughly  impregnated  with  the  medicament: 
and  (4)  that  the  inhaling  tube  be  fitted  to  the 
nostrils  as  well  as  to  the  mouth,  so  as  to  ensure 
a  sufficient  supply  of  the  inhaled  vapour.  When 
no  inhaler  is  at  hand,  a  jug  with  a  wide  mouth 
and  half  filled  with  hot  water  may  be  used,  a 
towel  being  placed  round  between  the  mouth  and 
nose  of  the  patient  and  the  openingof  the  jug,  to 
prevent  the  escape  of  the  vapour  into  the  air. 

Varieties  and  Uses. — Inhalations  are  em- 
ployed chiefly  in  diseases  of  the  pharynx,  larynx, 
and  air-passages,  and  may  be  classed  as  sedative, 
stimulant,  and  antiseptic. 

Sedative.  —Steam  is  soothing  to  the  throat, 
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when  this  part  is  dry,  inflamed,  or  irritable.  In 
incipient  laryngitis  and  croup,  as  well  as  in  irri- 
table bronchitis,  the  inspiration  of  steam  from 
specially  arranged  kettles  is  very  grateful,  the 
moist  vapour  promoting  secretion  and  expecto- 
ration. 

Jets  of  steam  are  used  in  hospitals  and  bath 
establishments  as  vehicles  for  the  inhaled  drugs, 
and  are  directed  into  the  patient's  mouth. 

As  sedatives  the  vapor  conii  and  the  vapor 
acidi  hydrocyanici  are  recommended  in  cases  of 
laryngeal  or  pulmonary  irritation.  A  sedative 
inhalation  made  of  equal  parts  of  chloroform 
and  rectified  spirit — of  which  one  teaspoonful  may 
be  added  to  a  pint  of  water,  at  60°  to  100°  F. — 
is  much  commended  in  hay-fever  and  laryngeal 
spasm.  A  combination  of  chloroform  and  conium, 
in  the  proportion  of  15  minims  of  the  former  to 
1  drachm  of  the  succus  conii,  in  half  a  pint  of 
boiling  water,  is  useful  in  phthisis  and  some 
forms  of  asthma. 

Stimulant.  —  Stimulating  moist  inhalations 
can  be  prepared  with  various  volatile  oils.  Oils 
of  pine  and  of  cubebs  are  useful  stimulants  in 
cases  where  there  is  much  secretion  from  the 
throat  and  air- tubes.  Thus  2  drachms  of  oil  of 
pine  or  oil  of  cubebs  may  be  mixed  with  60  grains 
of  light  carbonate  of  magnesia  in  3  ounces  of 
water ;  and  of  this  mixture  1  drachm  may  be 
used  in  a  pint  of  water  at  each  inhalation.  One 
drachm  of  the  compound  tincture  of  benzoin,  in 
half  a  pint  of  hot  water,  is  often  useful  in  chronic 
bronchitis  and  laryngitis.  Oil  of  turpentine  or 
of  pinus  silvestris  (1  drachm  to  the  half-pint  of 
hot  water)  makes  excellent  stimulant  inhalations 
in  cases  of  dilated  brenchi. 

Antiseptic. — Antiseptic  inhalations  are  used 
where  the  object  is  to  correct  a  fetid  secretion, 
as  well  as  to  stimulate  the  secreting  membrane 
to  fresh  action.  In  fetid  bronchorrhoea,  in  gan- 
grene of  the  lung,  in  fetid  abscess,  and  in  pyo- 
pneumothorax, benefit  is  derived  from  the  vapor 
creasoti,  the  vapor  iodi,  or  from  glycerine  of  car- 
bolic acid  (from  2  to  3  drachms  to  the  pint  of 
boiling  water),  or  again  from  oil  of  thymol,  pre- 
pared like  the  other  essential  oil  vapours,  with 
light  magnesia  and  hot  water  (10  grains  to  the  3 
ounces).  The  fumes  of  nitre  paper  are  employed 
as  inhalations  in  cases  of  pure  spasmodic  asthma 
uncomplicated  with  bronchitis.  The  paper — pre- 
pared by  soaking  white  blotting-paper  in  solution 
of  nitrate  of  potash — is  sometimes  washed  over 
with  tincture  of  benzoin,  and  this,  in  certain 
cases,  may  be  an  improvement ;  but  in  ordinary 
forms  of  asthma  the  nitre  paper  (30  or  40 
grains  of  nitrate  of  potash  to  1  ounce  of  water 
to  form  the  solution  for  soaking  the  paper)  burnt 
till  the  patient  is  enveloped  in  smoke,  will  usually 
relieve  the  asthmatic  paroxysm.  The  fume  of  a 
grain  of  powdered  opium  volatilised  on  hot  metal 
h&s  been  praised  as  a  remedy  to  cut  short  nasal 
catarrh ;  as  well  as  smoking  solid  opium  in  the 
Chinese  fashion  through  a  pipe,  in  spasmodic 
asthma.  Cigarettes  and  pastilles  containing  stra- 
monium and  other  antispasmodics,  are  sometimes 
used  with  benefit. 

Atomised  inhalations  of  spray  have  of  late 
years  come  into  deserved  repute  as  valuable  aids 
to  the  treatment  of  chronic  diseases  of  the  throat 
and  lungs.    The  principle  of  the  hand-ball  and 
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steam-spray  atomisers  is,  that  if  two  capillary 
tubes  are  placed  at  a  certain  angle  to  each  other, 
one  dipping  into  a  fluid,  while  through  the  other  a 
stream  of  air  is  driven  by  heat  or  compression,  a 
vacuum  is  formed  in  the  first,  causing  the  liquid 
to  pass  out  in  the  form  of  fine  spray.  In  using 
these  instruments,  the  operator  should  seek  to 
blow  the  spray  into  the  patient's  throat  at  the 
time  when  an  inspiration  is  being  taken,  as  thus 
the  spray  will  obtain  a  free  entrance  through 
the  larynx  into  the  trachea.  It  is  doubtful  if 
much  spray  enters  the  air-tubes ;  some  certainly 
does,  as  has  been  stated  above,  but  the  cold 
sprays  do  not  appear  to  afford  so  much  relief  to 
affections  of  the  lungs  as  the  warm  inhalations. 
In  cases  of  tumidity  of  the  larynx,  a  spray 
containing  10  grains  of  alum  to  1  ounce  of 
distilled  water  may  be  used.  In  place  of  alum, 
2  grains  of  sulphate  of  iron,  5  grains  of  sulphate 
of  zinc,  or  5  grains  of  dry  chloride  of  iron,  in  1 
ounce  of  water,  may  be  employed.  For  antiseptic 
purposes,  5  minims  of  sulphurous  acid,  or  1 
minim  of  carbolic  acid,  to  1  ounce  of  water,  or  a 
like  quantity  of  liquor  iodi  may  be  used.  In  putrid 
sore-throat  and  diphtheria  the  writer  has  seen 
excellent  results  from  iodine,  either  inhaled  in 
vapour  or  applied  in  solution.  Three  and  a  half 
drachms  of  lactic  acid  in  10  ounces  of  water  form 
a  solution  which,  thrown  as  spray  into  the  throat, 
is  of  use  in  diphtheria;  it  seems  to  dissolve 
the  exudation.  As  a  styptic  and  haemostatic 
spray  50  to  200  grains  of  tannic  acid  are  em- 
ployed, dissolved  in  10  ounces  of  water,  but  for 
relaxed  throat  a  weaker  solution  is  useful.  For 
sedative  purposes  a  solution  of  bromide  of  am- 
monium, or  one  containing  half  a  grain  of  acetate 
of  morphia  to  1  ounce  of  water,  may  be  employed. 
Diluted  ipecacuanha  wine  spray  is  said  to  be 
very  efficacious  in  relieving  the  dyspnoea  of 
chronic  bronchitis  and  emphysema.  This  spray 
in  a  few  instances  may  induce  vomiting,  but  this 
accident  may  be  obviated  by  diluting  the  wine 
with  a  considerable  proportion  of  water.  At  the 
Continental  spas  it  is  usual  to  medicate  large 
chambers  by  means  of  sprays  and  vapours,  in 
which  patients  can  sit  for  hours  breathing  the 
artificial  atmospheres ;  and  in  this  way  various 
mineral  waters,  such  as  those  of  La  Bourboule, 
Aix-les-Bains,  and  Cauterets  are  locally  applied. 

John  C.  Thorowgood. 

INJECTION"  (injicio,  I  throw  in). — Synon.  : 
Fr.  Injection ;  Ger.  Einspritzung. 

Definition. — Injection  is  the  act  of  introduc- 
ing a  fluid  into  any  part  of  the  body,  by  means  of 
a  syringe  or  similar  apparatus.  The  word  is  also 
employed  to  designate  the  fluid  so  introduced. 

Varieties. — Injections  are  chiefly  used  in  the 
treatment  of  disease ;  but  reference  must  also 
be  made  to  the  mothod  as  it  is  practised  by 
anatomists  for  the  preservation  of  '  subjects'  for 
dissection ;  and  for  the  purpose  of  filling  the 
blood-vessels,  lymphatics,  ducts,  cavities,  spaces, 
&c,  preparatory  to  microscopical  examination. 

The  therapeutical  application  of  injections 
comprehends  the  following  measures : — 

1.  Hypodermic  or  subcutaneous  injection,  in 
■which  the  fluid  is  injected  under  the  skin.  See 
Htpodkrmio  Injection. 

2.  Injections  into  the  natural  vatials  or  open 
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cavities  of  tho  body ;  for  example,  the  external 
ear,  the  Eustachian  tube,  the  nose,  tho  nasal 
duet,  the  stomach,  the  rectum  (see  Enhma),  tho 
urethra,  tho  bladder,  and  the  vagina  and  uterus. 
The  various  forms  of  injections  just  indicated 
will  bo  found  fully  discussed  under  the  diseases 
of  the  several  organs. 

3.  Injections  into  shut  sacs,  normal  or  morbid  ; 
such  as  tho  tunica  vaginalis,  the  serous  cavities, 
the  synovial  cavities,  the  sheaths  of  tondons,  and 
cysts  and  chronic  abscesses.  The  fluids  used  in 
this  class  of  injections  are  gonerally  stimulant, 
such  as  a  solution  of  iodine.    See  Hydrocele. 

4.  Intravenous  injections,  the  fluid  introduced 
into  the  circulation  being  either  blood  (trans- 
fusion), milk,  or  some  kind  of  nutritive  solution. 
See  Transfusion.  J.  Mitchell  Bruce. 

INOCULATION"  (in,  into,  and  oculus,  a 
bud,  a  graft). — As  usually  understood,  inocula- 
tion is  either  an  operative  procedure  or  an  acci- 
dental occurrence,  by  means  of  which  morbid 
materials  are  brought  into  direct  contact  with 
the  minute  vessels  of  the  skin  or  of  a  mucous 
membrane,  or  with  those  of  the  subcutaneous 
or  submucous  tissue,  so  that  they  are  readily 
and  speedily  absorbed,  the  result  being  that 
they  originate  certain  definite  and  specific 
diseases,  varying  with  the  nature  of  the  mate- 
rial employed.  In  short,  inoculation,  as  com- 
monly practised  or  observed,  is  a  mode  by  which 
the  contagia  of  certain  specific  diseases  are  con- 
veyed from  one  animal  or  individual  to  another  ; 
and  some  of  these  affections  can  only  be  thus 
transmitted,  while  others  are  capable  of  being 
communicated  in  other  ways,  but  in  this  way 
most  effectually  and  with  the  greatest  degree  of 
certainty.  The  most  familiar  examples  of  dis- 
eases thus  transmitted  are  vaccinia,  small-pox, 
syphilis,  and  hydrophobia.  It  need  hardly  be 
mentioned  that  vaccinia  can  only  be  conveyed  by 
inoculation,  and  it  is  for  the  purpose  of  inducing 
this  disease  that  the  method  is  ordinarily  inten- 
tionally practised,  so  that  the  terms  vaccination 
and  inoculation  have  come  to  be  popularly  re- 
garded as  synonymous  (see  Vaccination).  Under 
certain  exceptional  circumstances  inoculation  of 
the  contagious  matter  of  syphilis,  small-pox,  or 
anthrax  is  employed,  with  the  deliberate  pur- 
pose of  originating  these  affections  (see  Small- 
pox ;  Syphilis  ;  and  Pustule,  Malignant).  This 
plan  has  also  been  practised  of  late  years  in  ex- 
perimental pathology,  by  which  the  effects  of 
the  inoculation  of  septic  liquids  upon  the  system 
have  been  demonstrated ;  while  it  has  also  been 
shown  that  the  introduction  of  certain  solid 
morbid  products  in  this  way  may  originate  an 
infective  process,  leading  to  definite  pathological 
results.    See  Contagion. 

With  regard  to  the  modes  by  which  inoculation 
is  effected,  it  need  only  be  said  here  that  when 
it  is  practised  as  an  operation,  the  material  is 
usually  introduced  into  the  subcutaneous  or 
submucous  tissue,  by  means  of  a  lancet  or  other 
pointed  instrument.  Sometimes  tho  surface  of 
the  skin  is  merely  scarified,  so  that  tho  epi- 
dermis is  more  or  less  destroyed ;  or  this  is 
removed  by  some  blistering  agent,  and  the  con- 
tagious substance  then  applied  to  the  exposed 
cutis.    Accidental  inoculation  may  take  place  in 
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connection  with  any  abrasion,  woaud,  or  ulcer 
on  tho  skin  or  on  a  raucous  surface ;  or  by  the 
bites  of  animals,  as  in  tho  case  of  hydrophobia. 

Frederick  T.  Roberts. 

INSANITY.  —  Synon.  :  Fr.  Folie;  Ger. 
Geisteskranlclieit ;  Geistesslbrung . 

Insanity  is  popularly  known  as  disorder  ot 
mind:  as  physicians,  wo  know  it  to  be  disorder 
of  the  highest  organs  of  the  nervous  system 
which  unite  in  the  performance  of  that  function 
recognised  and  spoken  of  as  mind.  There  can 
be  no  disorder  of  mind  without  disorder  of 
brain :  as  physiologists  and  pathologists  we  have 
to  study  and  treat  tho  latter,  and  for  this  reason 
the  legislature  enacts  that  certificates  of  insanity 
shall  be  given  by  medical  men,  and  by  them 
alone,  and  that  to  their  care  shall  be  committed 
those  who  are  insane. 

As  a  preparation,  then,  for  the  study  of  insane 
mind,  the  learner  ought  to  acquire  a  knowledge 
of  healthy  mind — the  healthy  function  of  a  healthy 
brain.  He  must  know  what  are  the  structures 
which  combine  to  make  up  that  which  we  call 
the  cerebrum,  and  contribute  to  its  healthy  work- 
ing, and  must  trace  the  growth  and  development 
of  this  working  from  the  earliest  days  of  infancy 
to  the  time  of  adult  life.  He  will  perceive  that 
the  growth  of  mental  function  is  as  gradual  as 
that  of  bodily  power ;  that  in  some  it  may  be 
more  rapid  than  in  others,  like  that  of  the  body  ; 
that  it  may  be  arrested  in  its  development,  or 
stunted  and  deformed ;  and  that  it  may  by 
imperfection  of  the  organs,  as  blindness  or  deaf- 
ness, be  impeded  or  stopped.  In  all  particulars 
it  will  be  found  subject  to  the  laws  which  regu- 
late the  growth  of  the  body  generally. 

Before  examining  brain-function,  it  will  be 
necessary  to  become  acquainted  with  the  various 
structures  which  form  the  cerebrum.  The  brain 
of  man,  and  indeed  of  all  vertebrates,  is  made  up 
of  nerve-cells  and  nerve-fibres  ;  of  a  substance  or 
stroma  in  which  the  cells  are  imbedded,  called 
neuroglia  ;  and  of  blood-vessels  and  lymphatics. 
The  nerve-cells  are  gathered  into  convolutions  or 
centres  ;  and  by  means  of  the  nerve-fibres  com- 
municate with  the  organs  of  special  sense,  witli 
the  sensory  ganglia  and  spinal  cord,  with  each 
other,  and  with  the  convolutions  of  the  other 
hemisphere.  Modern  science  is  endeavouring  to 
throw  light  upon  the  nature  and  uses  of  these 
convolutions.  The  seats  of  the  highest  intelli- 
gence, they  at  the  same  time  appear  to  be  cen- 
tres of  voluntary  motion,  and  of  the  outward 
manifestation  of  intellectual  action. 

Concerning  the  physiology  of  the  blood-supply 
of  the  brain  there  is  still  great  doubt  and  con- 
troversy. Anatomically  we  know  that  from  the 
internal  carotid  and  vertebral  arteries,  combining 
in  the  circle  of  Willis,  there  pass  to  the  brain-sub- 
stance the  anterior,  middle,  and  posterior  cere- 
bral arteries.  The  terminations  of  these  ramify 
in  tho  pia  mater,  and  thence  send  many  small 
vessels  to  the  grey  matter,  and  fewer,  but  larger 
ones  to  tho  white,  the  supply  of  blood  to  the 
former  being  much  the  more  plentiful.  That, 
however,  which  chiefly  concerns  the  student  of 
insanity  is  tho  vaso-motor  system  of  nerves 
which  controls  and  regulates  the  blood-supply. 
Modern  research  appears  to  render  it  more  and 


more  certain  that  the  condition  of  insanity,  at 
any  rate  in  its  early  and  acute  stage,  is  mainly 
one  of  increased  blood-supply.  On  what  does 
this  depend?  To  this  question  no  precise  an- 
swer can  as  yet  be  given.  Investigations  are 
still  being  made  as  to  the  nerves  which  dilate 
and  contract  the  vessels  ;  but  with  regard  to  this 
subject,  and  the  so-called  inhibition  of  nervous 
influence,  much  more  must  be  ascertained  before 
the  pathology  of  insanity  can  be  definitely  fixed. 
The  lymphatics  of  the  brain  are  also,  according 
to  some  observers,  largely  concerned  with  the 
disturbance  of  mental  function,  if  it  should  hap- 
pen that  by  being  blocked  up  or  impeded  they 
fail  to  carry  off  the  waste  products  of  the  organ. 
They  are  contained  in  perivascular  lymph-spaces, 
lying  between  the  outer  fibrous  coat  of  the  blood- 
vessels and  a  hyaline  membrane  or  sheath  of 
pia  mater  which  separates  them  from  the  brain- 
substance.1 

Even  concerning  the  neuroglia,  controversy 
exists.  Is  it  merely  connective-tissue,  or  is  it 
nerve-structure  ?  Authorities  lean  to  the  former 
view,  and  the  increase  of  it  in  diseased  brains 
seems  to  point  to  a  growth  of  lower  structure  at 
the  expense  of  higher. 

Passing  to  the  functions  of  the  brain,  the 
phenomena  comprised  under  this  name  are  of 
two  kinds.  There  are  the  various  movements 
excited  by  the  stimulation  of  the  different  brain- 
centres,  on  which  the  experiments  of  Dr.  Ferrier 
have  thrown  new  and  interesting  light.  But 
these  are  not  the  phenomena  of  mind.  The 
latter  can  only  be  studied  by  observation  of  a 
totally  different  character.  For  mind  implies 
sensation,  feeling,  consciousness ;  and  as  we 
have  no  consciousness  of  any  feelings  but  our 
own,  it  is  evident  that  here  objective  observation 
is  insufficient,  however  unwilling  physiologists 
may  be  to  admit  it.  Yet  the  subjective  exami- 
nation of  ourselves  is  as  inadequate  by  itself  to 
explain  the  phenomena  of  diseased  mind,  as  ob- 
jective observation  is  to  make  known  the  nature 
of  mind  in  general.  We  must  use  the  subjective 
method  as  our  key,  and  by  means  of  it  open  up 
and  interpret  the  phenomena  of  mind  :  we  may 
then  objectively  examine  the  mental  characteris- 
tics, the  growth  and  development,  the  diseases 
and  decay  of  mind  in  all  human  beings,  children 
or  adults,  idiots  or  insane,  and  by  tracing  thus 
the  effects  of  injuries  and  disease,  we  arrive  at  a 
knowledge  of  the  differences  between  sound  and 
unsound  mind. 

By  observation  of  the  movements  brought 
about  by  nerve-function,  we  perceive  that  they 
follow  the  application  of  a  stimulus,  and  that 
many  actions  take  place  in  response  to  stimuli 
which  we  call  reflex,  instinctive,  or  automatic, 
before  those  begin  that  are  the  product  of  -  mind 
in  its  highest  sense.  For  mind  grows  slowly 
and  gradually.  The  first  movements  of  the 
child,  reflex  or  instinctive,  are  the  result  of  sti- 
mulation of  nerve-centres,  but  are  only  slightly, 
if  at  all,  attended  by  consciousness.  This  be- 
comes appreciable  later,  and  with  it  the  com- 
mencement of  memory  and  ideas,  as  the  feelings 
roused  by  stimulation  are  stored  away  in  the 
mind,  to  be  reproduced  as  some  new  stimulus  is 
1  Dr.  Batty  Tuke.  Moriaonian  Lectures.  Edinb.  Med. 
Joum.,  Dee.  1874. 
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presented  to  them.  The  various  brain-centree 
are  i;i  this  manner  stored  with  ideas,  the  result 
of  esperiences  derived  from  without,  and  by 
meanii  of  the  nerve-fibres  they  are  united  in 
groups  till  a  most  complex  system  is  evolved. 
The  sensations  are  developed  into  more  and 
more  complex  feelings,  till  the  highest  emotions 
of  civilised  man  are  reached ;  and  in  a  similar 
manner  the  intellectual  processes  grow  from 
mere  perceptions  and  cognitions  to  the  highest 
trains  of  thought.  Mind  may  be  said  to  be  made 
up  of  feelings  and  the  relations  between  feelings, 
for  the  intellectual  element  of  mind  is  the  rela- 
tional element,  and  it  will  be  found  that  we  can- 
not locate  in  two  parts  of  the  brain  the  emotions 
and  the  intellect,  as  some  physiologists  have 
proposed ;  for  no  kind  of  feeling,  sensational  or 
emotional,  can  be  wholly  free  from  the  intellec- 
tual element;  and  on  the  other  hand  it  very 
rarely  happens  that  any  act  of  cognition  can  be 
absolutely  free  from  emotion.2 

For  the  growth  of  healthy  brain  and  mind  all 
the  conditions  of  physical  health  are  necessary. 
If  at  birth  there  is  inherited  defect  or  accidental 
injury,  or  if  at  any  subsequent  period  develop- 
ment is  arrested  or  perverted,  idiocy  or  imbecility 
is  the  result.  There  will  be  an  imperfect  re- 
cording of  the  experiences  of  life,  an  inability  to 
learn,  and  a  deficient  power  of  bringing  into  re- 
lation one  with  another  the  various  groups  of 
nerve-centres  which  make  up  the  brain,  and  are 
the  seat  of  mind. 

If,  however,  growth  and  development  have 
proceeded  normally,  and  normal  mind  is  the  re- 
sult, what  are  the  conditions  of  insanity,  or  dis- 
order of  mind  ?  What  are  the  conditions  of  heal- 
thy and  unhealthy  brain-function? 

I.  We  know  by  experiment  on  nerves  and 
nerve-centres,  and  by  observation  of  the  objec- 
tive phenomena  of  motion,  that  a  discharge  of 
nerve-force  or  nervous  fluid — call  it  what  we 
will — is  liberated  when  a  centre  is  stimulated, 
and  that  this  ramifies  according  to  its  quantity 
in  various  directions  throughout  the  system. 
When  there  is  health  and  vigour  the  supply  will 
be  large,  and  every  channel  both  in  the  brain 
and  body  will  be  duly  supplied.  But  in  the 
healthiest  nervous  system  there  must  in  time  be 
a  cessation  of  this  discharge,  for  in  time  the  sup- 
ply will  be  exhausted,  and  repair  and  replenish- 
ing must  take  place.  And  unless  this  is  done, 
nerve-function  will  be  impaired  or  cease.  For 
the  repair  of  the  higher  nerve-centres  sleep  is 
necessary,  for  only  during  sleep  is  the  repair  of 
the  waste  effected,  and  we  commonly,  nay,  con- 
stantly find,  that  mental  disturbance  is  preceded 
by  loss  of  sleep. 

In  some  cases  want  of  sleep  may  depend  on 
the  actual  time  allowed  for  it  being  insufficient. 
Though  not  a  very  common  cause  of  insanity, 
yet  it  sometimes  is  found  in  persons  who  are 
very  hard-worked,  or  who,  by  religious  exercises 
and  services,  deprive  themselves  of  sleep.  In 
the  great  majority,  however,  want  of  sleep  is 
the  result  of  a  pathological  condition  of  the 
brain,  a  condition  which  by  appropriate  treat- 
ment the  physician  seeks  to  remedy  as  the  first 
step  towards  the  cure  of  the  insanity. 

*  Herbert  Spencer,  Principles  of  Psychology,  vol.  i.  p. 
473. 
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N  3t  only  may  there  bo  a  want  of  repair  and 
replenishing  of  the  nerve-force  expended,  hut 
there  may  be  also  a  defective  generation  and 
supply  of  it.  Through  aniemia  or  exhaustion 
from  acute  diseases  or  long-continued  illness,  the 
nerve-centres  fail  to  generate  from  the  blood  the 
power  necessary  for  their  due  operation.  The 
discharge  liberated  does  not  ramify  throughout 
the  nervous  system,  calling  into  action  every 
part  of  the  brain,  and  penetrating  to  every  por- 
tion of  the  muscular  structures  ;  thus  the  failing 
supply  is  manifested  in  the  gloom  of  melancliolia 
and  the  slow  and  torpid  movements  which  ac- 
company it ;  and  when  it  is  reduced  to  a  still 
lower  ebb,  there  may  be  not  enough  to  carry  on 
even  the  semblance  of  mind  :  the  patient  pre- 
sents the  appearance  of  utter  fatuity  seen  in  de- 
mentia, whether  primary  or  secondary,  and  either 
sits  motionless  and  lost  in  the  condition  termed 
melancholia  cum  stupore  [Fr.  mklancolie  avec  siu- 
peur ;  Ger.  Schwermuth  mit  Stumpfsimi]  or  exe- 
cutes the  purposeless  and  automatic  movements 
of  acute  dementia  [Fr.  JDemence  aigue]. 

The  defect  of  nerve-force  may  bring  about  in- 
sanity in  more  than  one  way.  A  sudden  strain 
or  shock  may  make  an  unwonted  demand  upon 
the  nervous  supply.  Incessant  thought,  especi- 
ally of  a  painful  kind,  may  use  up  the  reserve 
of  force :  this  is  not  renewed,  and  insanity  is 
the  result,  the  increased  molecular  discharge  not 
being  duly  compensated  by  an  increased  supply 
from  the  nutritive  sources.  Secondly,  the  sup- 
ply may  fall  so  far  below  the  standard  that  it  is 
not  sufficient  for  the  ordinary  demands  of  every- 
day life,  and  so,  without  any  mental  cause,  but 
simply  from  nerve-inanition,  the  stage  of  depres- 
sion appears.  In  both  of  these  cases,  however, 
as  in  all  recent  insanity,  the  brain  is  in  a  state 
of  hypersemia,  as  evidenced  by  heat  of  head, 
want  of  sleep,  and  often  pain  and  congested 
appearance  of  face.  The  hypersemia  impedes 
healthy  nutrition  and  causes  sleep  to  be  absent, 
but  it  is  erroneous  to  say  that  the  brain  in  such 
patients  is  in  a  state  of  anaemia,  even  if  the 
general  bodily  condition  deserves  that  name. 

II.  It  may  be,  however,  that  there  is  not  so 
much  a  defect  of  nerve-force,  as  an  unstable  con- 
dition of  the  cerebral  centres,  which  is  mani- 
fested by  a  rapid  and  continuous  discharge. 
Such  a  discharge  in  a  more  sudden  and  violent 
form  we  are  familiar  with  in  the  phenomena  of 
epilepsy.  In  insanity  it  may  vary  from  undue 
hilarity  and  excitement  up  to  the  incessant  move- 
ments and  vociferation  of  acute  delirium  ;  and 
like  epilepsy  it  may  terminate  in  exhaustion, 
coma,  and  death.  The  supply  of  nerve-force  in 
such  cases  is  often  abundant.  The  patient  goes 
without  sleep  for  days  and  nights,  and  yet  re- 
covers. The  higher  brain-centres  lose  the  power 
of  control,  owing  to  the  violence  of  the  dis- 
charge, and  the  lower  and  more  automatic  cen- 
tres thus  liberated  are  stimulated  to  overaction, 
which  is  manifested  in  noisy  and  violent  delu- 
sions, and  so  on  to  mere  delirious  incoherence. 
And  after  the  discharge  has  ceased,  there  may- 
be aperiodof  dementia  and  complete  obliteration 
of  mind,  before  the  exhausted  brain  begins  to 
recover.  Persons  who  are  in  this  condition  of  un- 
stable nerve-equilibrium  may  be  thrown  off  their 
balance  by  mental  causes — by  shock,  cr  grief, 


or  losses.  Their  brain  may  also  be  affected  by 
disorder  of  the  other  organs  of  the  body  sympa- 
thetically. In  all  such  patients  there  is  a  predispo- 
sition, often  inherited,  to  nervous  instability  and 
rapid  discharge,  and  such  '  causes '  as  puberty, 
pregnancy,  or  child-birth  bring  about  an  explo- 
sion. Here,  too,  there  is  marked  cerebral  hy- 
persemia, producing  an  abnormal  nutrition  and 
corresponding  abnormal  function. 

III.  Disturbance  or  defect  of  mind  may  be 
caused  by  incomplete  development  of  any  part 
concerned  in  mental  action,  or  by  the  presence 
of  anything  within  the  cranium  which  interferes 
with  the  healthy  life  of  the  various  organs. 
There  may  be  tumours  of  different  kinds,  or  ab- 
scess. Insanity  also  follows  blows  on  the  head; 
and  deterioration  of  brain  is  frequently  caused 
by  the  action  of  alcohol  and  other  poisons.  In 
all  these  cases  we  have  not  a  functional  disturb- 
ance which  may  suddenly  arise  and  as  suddenly 
pass  away,  but  a  gradually  organized  lesion 
which  usually  advances,  producing  serious  and 
permanent  results.  The  degeneration  of  the 
organ  and  tissues  through  age  will  also  produce 
corresponding  results. 

Symptoms. — What  are  the  symptoms  of  in- 
sanity, and  how  far  do  they  correspond  to  the 
pathology  of  brain-disturbance  as  set  forth  in 
the  above  remarks? 

The  first  symptom  usually  noticed  in  a  per- 
son becoming  insane  is  an  alteration  in  his 
emotional  condition.  Either  he  is  more  quiet 
and  dull  than  usual,  or,  on  the  contrary,  more 
restless,  irritable,  excitable,  or  hilarious.  The 
dulness  may  vary  from  a  mere  disposition  to  sit 
still,  and  neglect  his  work  or  amusements,  to 
actual  gloom  and  despondency.  The  restlessness 
and  excitement  may  also  vary  in  degree,  and  be 
accompanied  by  gaiety  or  outbursts  of  anger 
and  violence.  The  change  may  be  more  or  less 
concealed,  according  as  the  patient  can  or  can- 
not control  himself.  Those  of  his  own  family  or 
people  about  him  may  notice  it  long  before 
others,  and  this  stage  will  vary  in  duration, 
often  lasting  some  time  before  delusions  or  other 
marked  symptoms  are  discoverable. 

The  acts  of  the  patient  will  correspond  to  his 
altered  feelings.  His  relations  towards  the  outer 
world  will  be  altered.  In  his  torpor  or  gloom 
he  will  look  on  everything  despondingly ;  will 
be  unable  to  perform  his  duties,  will  not  care 
for  amusements,  will  sit  at  home  inactive,  or 
take  up  morbid  fancies  about  his  health.  Con- 
versely, lie  will  act  rashly  in  matters  of  busi- 
ness, embark  in  foolish  speculations,  take  no 
heed  of  time  or  appointments,  spend  money 
recklessly,  indulge  in  debauchery  or  frivolous 
pursuits,  show  causeless  anger  to  those  about 
him,  or  exhibit  silly  and  childish  hilarity  when 
matters  of  grave  moment  are  pending. 

Here  we  have  a  slight  insanity.  The  higher 
brain-centres  are  but  slightly  disturbed,  and  still 
exercise  a  considerable  amount  of  control  over 
the  lower  and  less  specialised  centres.  It  may 
be  difficult  to  say  that  any  one  act  or  feeling  is 
of  itself  indicative  of  insanity,  but  the  patient 
is  a  changed  man,  and  the  term  moral  insanity 
is  specially  applicable  to  this  condition. 

Such  an  insanity  may  remain  and  be  perma- 
nent :  more  frequently,  however,  it  either  passes 


off,  the  patient  recovering,  or  advances  in  one 
or  other  of  the  directions  already  indicated. 
The  gloom  will  increase ;  corresponding  delusions 
will  present  themselves  with  appropriate  acts 
and  conduct;  and  the  patient  will  drift  into 
melancholia.  Or  he  will  become  more  and  more 
hilarious,  angry,  excited,  or  suspicious,  and  a 
state  will  arise  to  which  for  want  of  a  better 
we  give  the  name  of  mania.  Though  delusions 
are  not  usually  found  in  the  stage  of  alteration, 
they  are  seldom  absent  in  the  socond  and  more 
advanced  period,  and  generally  correspond  to 
the  feeling  of  the  sufferer,  so  much  so  that  the 
appearance  and  humour  frequently  enable  us, 
without  previous  information,  to  arrive  at  the  de- 
lusions under  which  he  is  labouring.  This  stage 
is  often  called  intellectual  insanity,  or  insanity 
with  delusions.  Patients  labouring  under  one 
or  other  of  these  forms  vary  in  the  degree  of 
insanity,  from  a  condition  in  which  they  are  able 
to  talk  coherently  on  many  topics  to  one  of 
complete  incoherence  or  delirium.  To  the  former 
the  name  of  partial  insanity  is  often  applied. 

Another  condition  is  that  of  fatuity  or  child- 
ishness in  various  degrees.  It  may  come  on 
rapidly,  the  patient  passing  at  once  into  this 
state,  which  is  then  called  acute  or  primary 
dementia ;  or  it  may  be  the  result  of  years  of 
insanity  or  brain-disease,  and  is  termed  chronic 
or  secondary  dementia.  In  such  people  we  find 
loss  of  memory,  inability  to  revive  the  relations 
of  feelings  and  ideas — not  emotional  disturbance, 
but  rather  an  absence  of  all  emotion. 

As  regards  the  bodily  symptoms,  almost  every 
variety  of  insanity  is  ushered  in  by  sleeplessness, 
sleep  being  deficient  or  altogether  absent,  per- 
haps for  days,  according  to  the  acuteness  of  the 
attack.  This  indicates  a  disturbance  of  the  brain- 
circulation,  which  is  also  shown  by  heat  and  pain 
of  head,  injection  of  the  conjunctivae,  and  throb- 
bing of  the  carotids.  There  may  be  excessive 
vascular  action  even  when  the  insanity  is  the 
reverse  of  what  is  sometimes  termed  sthenic,' 
and  the  general  conditiDn  of  the  patient  is  one 
of  anaemia  rather  than  hyperemia. 

It  has  been  said  that  the  mental  symptoms  of 
insanity  are  accidental,  that  they  do  not  indicate 
the  pathological  conditions,  but  depend  on  the 
state  of  the  body,  and  that  no  classification  of 
the  forms  of  the  disorder  ought  to  be  based  on 
them.  But  it  is  perfectly  certain  that  the  brain 
of  a  man  suffering  from  melancholia  differs  alto- 
gether from  that  of  one  in  acute  mania.  In  the 
former  there  is  a  scanty  generation  of  nerve- 
force,  which  is  insufficient  to  reach  the  remote 
channels  and  plexuses  of  the  brain.  There  is 
not  a  general  incoherence  and  confusion  of  ideas, 
f  and  the  patient  can  converse  rationally  on  many 
topics.  His  feelings  are  those  of  pain  and  not  of 
pleasure,  because  pains  in  general  are  more  in- 
tense than  pleasures  in  general,1  and  the  former 
are  evoked  into  consciousness  by  the  feeble 
nerve-currents,  while  the  latter  are  not.  In 
what  is  termed  mania  we  may  have  every  shade 
of  feeling  displayed,  from  gloomy  and  suspicious 
irascibility  to  great  hilarity.  Feelings  of  anger 
and  resentment  are  called  up  without  the  con- 
trolling power  of  reflection  and  judgment,  such 

1  See  Herbert  Spencer,  Principle!  of  Psychology,  vol. 
1.  p.  602. 
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as  would  prevail  were  the  whole  brain  at  work, 
and  the  higher  faculties  and  feelings  co-opera- 
ting and  in  relation  with  the  lower.  This,  again, 
may  be  due  to  a  want  of  nerve-force,  or  more 
frequently  to  an  undue  expenditure  of  it,  as  may 
be  seen  in  the  irritability  of  an  over-tired  child. 
What  we  may  call  the  more  automatic  and  less 
complex  feelings  of  fear  and  self-love  are  evoked, 
while  there  is  not  force  and  pressure  enough  toi 
supply  the  rarer  and  more  remote  qualities  of; 
comparison  and  reasoning  which  require  the- 
combination  and  union  of  the  highest  portions  ') 
of  the  brain.  If  there  is  an  increased  and 
accelerated  blood-flow,  great  hilarity  and  self 
satisfaction  may  be  the  result,  yet  with  perfect 
incoherence  of  ideas,  owing  to  all  the  rela- 
tions of  the  brain-plexuses  being  interrupted  by 
the  tumultuous  or  impeded  circulation,  and  the 
excessive  nervous  discharge.  And  in  dementia 
the  very  opposite  may  be  witnessed.  The  supply 
of  force  is  reduced  so  low  that  there  is  an  ab- 
sence of  all  ideas  ;  memory,  at  auy  rate  of  re- 
cent events,  is  lost,  and  only  the  well-marked 
occurrences  of  earlier  life  are  recalled. 

That  the  mental  symptoms  are  to  be  by  the 
pathologist  altogether  disregarded,  and  that  they 
are  of  no  assistance  in  the  appreciation  of  the 
pathological  condition,  seems  a  most  extraordi- 
nary assertion.  These  symptoms  do  not  depend 
on  the  state  of  the  body  generally,  but  on  that 
of  the  brain,  and  as  accurately  indicate  the  con- 
dition of  the  latter  as  the  breathing  indicates 
that  of  a  lung.  The  brain  in  insanity  is  the 
pars  affecta,  the  insanity  is  the  symptom,  and 
when  we  see  in  the  same  individual  at  one  time 
mania  and  at  another  melancholia,  we  may  be 
sure  that  the  condition  of  brain  at  the  one 
period  is  not  the  same  as  at  the  other,  though 
originally  one  cause  may  have  lighted  up  the 
malady. 

Diagnosis. — Accuracy  of  diagnosis  is  specially 
important  in  insanity,  owing  to  the  legal  and 
social  results  which  flow  from  it,  and  because 
the  restrictions  on  liberty  which  may  be  neces- 
sary for  proper  treatment  cannot  be  resorted 
to  until  a  diagnosis  has  been  conclusively  estab- 
lished. The  direction  of  the  investigation  will 
be  different,  according  as  the  condition  may  be 
the  result  either  of  incomplete  development,  or 
of  disablement  or  perversion  by  disease.  Where 
imbecility  is  in  question,  it  may  often  be  neces- 
sary to  take  several  opportunities  of  examin- 
ing the  patient.  This  condition  always  implies 
intellectual  defect,  though  great  moral  depra- 
vity is  often  the  predominant  symptom.  It 
is  therefore  necessary  to  ascertain  whether  any 
or  what  kind  of  occupation  has  been  attempted, 
and  what  amount  of  incapacity  has  been  shown, 
and  whether  the  individual  has  proved  capa- 
ble of  profiting  by  such  education  as  he  has 
received.  Adults  in  ordinary  circumstances 
ought  at  least  to  be  able  to  read,  write,  and 
count.  The  decision  rests  on  whether  such 
capacity  has  been  shown  as  is  required  in  the 
ordinary  conduct  of  life.  To  form  a  correct 
opinion  in  cases  of  acquired  insanity  is  often  a 
very  difficult  matter.  The  relatives  of  the 
patient  often  obstruct  rather  than  aid  the  en- 
quiry. They  are  generally  divided  in  opinion, 
and  this  may  be  partly  an  aid  and  partly  an 
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obstruction  ;  but  great  care  is  required  to  avoid 
takiug  part  at  first  with  either  side.  Before 
seeing  the  patient  it  is  proper  to  make  -what 
inquiry  is  possible  into  tho  hereditary  history 
of  tho  family,  the  nature  of  tho  diseases  or  in- 
juries from  which  the  patient  may  have  suffered, 
including  any  previous  attacks  of  insanity.  The 
ordinary  habits,  disposition,  tastes,  and  occupa- 
tions must  be  ascertained,  and  also  the  present 
habits,  disposition,  tastes,  occupations,  amount 
of  sleep,  and  general  bodily  health.  The  mental 
symptoms,  such  as  suspicions,  delusions,  or  loss 
of  memory,  which  have  suggested  tho  allegation 
of  insanity,  must  also  be  inquired  into;  and 
special  attention  must  be  paid  to  any  indication 
of  tho  change  of  conduct  or  disposition  which  is 
60  characteristic  of  tho  advent  of  mental  disease. 
A  reference  to  the  articles  descriptive  of  the 
forms  of  insanity  will  show  the  importance  of 
all  these  points.  In  the  whole  investigation 
care  must  be  taken  to  avoid  accepting  mere 
ex  parte  statements,  and  as  much  information  as 
possible  should  be  obtained  by  the  inspection  of 
letters  or  other  documents  written  by  the  patient. 
Sometimes  the  conduct  of  the  patient  renders  it 
difficult  to  obtain  an  interview,  and  care  must 
be  taken  not  to  overstep  legal  limits  in  the 
attempt.  If  the  physician  has  to  see  the  patient 
in  the  presence  of  other  persons,  it  is  a  necessary 
precaution  to  make  certain  that  he  clearly  under- 
stands whom  he  is  to  examine.  In  obtaining  the 
interview  a  certain  amount  of  stratagem  may 
sometimes  be  resorted  to  ;  but  it  is  best  that  the 
physician  should  be  introduced  by  a  friend  in 
his  true  character  as  a  doctor,  and  on  no  account 
should  any  false  statement  be  made.  As  a  mere 
matter  of  expediency  it  will  be  found  that  any 
deviation  from  this  produces  more  evil  than 
good.  If  the  interview  takes  place  in  the  pa- 
tient'o  home,  valuable  information  may  fre- 
quently be  obtained  by  observation  of  the  order 
or  disorder  which  prevails.  The  condition  of 
the  furniture,  the  state  of  the  patient's  clothing, 
the  manner  of  the  patient  towards  the  rest  of 
the  household  and  their  bearing  towards  the 
patient,  ought  to  be  noted.  The  patient's 
physiognomy,  the  condition  of  the  pupils,  and 
any  gesticulations  or  convulsive  or  tremulous 
movements,  must  be  observed.  In  conversation 
it  is  well  to  get  as  soon  as  possible  to  the  sub- 
ject of  the  patient's  health,  as  it  relieves  many 
necessary  questions  of  their  offensive  character. 
Eccentric  ideas  ought  not  to  be  combated  more 
than  may  aid  in  making  the  patient  disclose 
them  fully ;  and  everything  tending  to  show  the 
presence  or  absence  of  delusions,  irrational  sus- 
picions, or  loss  of  memory,  ought  to  be  elicited. 
Many  other  points  will  probably  be  suggested  by 
the  course  of  each  inquiry;  and  the  importance 
to  be  attached  to  them,  as  well  as  to  those  just 
mentioned,  must  be  decided  by  a  careful  study  of 
how  far  they  are  included  or  excluded  by  the  known 
symptoms  of  any  cf  the  various  forms  of  insanity. 

JEtioloqt. — We  now  pass  to  the  causes  of 
insanity,  which  are  usually  spoken  of  as  pre- 
disposing or  exciting:  in  many  cases  both  com- 
bine in  the  causation  of  the  disorder. 

_  The  great  predisposing  cause  is  an  inherited 
disposition  to  neurotic  disorder — one  difficult  to 
estimate  and,  indeed,  to  discover,  owing  to  the 


care  with  which  it  is  concealed,  but  the  impor- 
tance of  which  cannot  be  questioned.  It  lias 
been  adverted  to  in  the  second  section  of  the 
pathological  conditions,  and  will  again  be  noticed. 
See  Insanity,  Varieties  of. 

When  wo  speak  of  such  predisposing  causea 
us  sex,  age,  and  condition  of  life,  it  is  evident 
that  they  can  only  bo  called  causes  in  the  sense 
of  being  concurrent  conditions,  in  some  of  which 
a  man  or  woman  is  more  likely  to  become  insane 
than  in  others. 

Has  sex  anything  to  do  with  insanity?  Re- 
ferring to  statistical  tables  we  find  that  in  the 
Report  of  tho  English  Commissioners  in  Lunacy 
for  the  year  1874  there  were  under  treatment  in 
asylums  at  the  end  of  theyear  1873, 18,872  nudes 
and  20,741  females.  There  were  admitted  during 
the  year  (not  reckoning  re-admissions  or  trans- 
fers) 6,264  males  and  6,347  females,  while  in 
the  same  period  there  died  2,288  males  and 
1,705  females.  The  preponderating  number 
of  females  under  treatment  is  probably  due  to 
the  fact  that  the  mortality  among  them  is  far 
less  than  among  males,  and  consequently  they 
accumulate  in  asylums.  The  difference  in  the 
number  of  the  two  sexes  who  become  insane  is 
probably  not  material,  but  it  seems  that  the 
males  are  the  larger  number,  or,  looking  at  the 
difference  in  the  mortality,  they  would  fall  below 
the  number  of  the  females  further  than  they  do. 

With  regard  to  age,  we  find  that  the  tendency 
to  insanity  increases  with  the  development  of 
brain  and  mind.  In  the  first  decade  of  life  it  is 
rare.  In  the  second,  which  includes  the  period 
of  puberty,  it  is  more  common,  but  not  so  much 
so  as  in  the  next.  The  period  between  25  and 
40  years  is  that  in  which  the  greatest  number 
of  cases  arises,  and  is  that  of  the  highest  de- 
velopment and  working  power.  After  this  the 
number  declines  in  each  decade,  as  before  it 
rose.  With  the  age  the  character  of  the  insanity 
varies.  In  youth  it  is  displayed  in  violent  and 
paroxysmal  mania,  sometimes  in  acute  de- 
mentia, and  cataleptoid  states.  There  is  great 
motor  disturbance  and  emotional  rather  than 
intellectual  aberration.  Rarely  are  the  young 
melancholic.  In  the  prime  of  life  there  is  active 
mania  with  delusions  and  intellectual  insanity, 
and  at  this  period  we  meet,  with  the  most  acute 
forms.  Later,  melancholia  prevails ;  while  in 
old  age  weakness  of  mind,  passing  into  fatuity 
and  second  childhood,  indicates  the  general 
decay  of  the  brain  and  nervous  system. 

As  to  the  condition  of  life  in  which  insanity 
is  most  frequently  found,  there  is  not  much  to 
be  said.  That  it  occurs  more  frequently  in 
civilised  than  in  barbarous  countries  may  be 
assumed  without  recourse  to  figures,  because  in 
the  former  mind  and  brain  are  more  complex, 
and  therefore  more  prone  to  disorder.  It  is, 
however,  the  failures  and  rices  of  civilisation 
that  bring  about  the  great  mass  of  insanity. 
And  of  these  the  chief  is  poverty,  with  all  its 
attendant  physical  evils  of  insufficient  food  and 
wretched  dwellings,  and  moral  evils  of  anxiety 
and  degradation.  Next  to  poverty,  and  closely 
bound  up  with  it,  is  drinking,  which  among  the 
working  classes  plays  a  fearful  part  in  the 
causation  of  the  disease.  Among  the  predispos- 
ing causes  of  insanity  included  by  the  Interna- 
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tional  Congress  of  alienist  physicians  in  1867 
are,  besides  those  already  enumerated,  consan- 
guinity;  great  difference  in  the  age  of  the 
parents;  influence  of  the  soil  and  surroundings  ; 
convulsions  or  emotions  of  the  mother  during 
gestation  ;  epilepsy  and  other  nervous  affections ; 
pregnancy,  lactation,  menstrual  periods,  critical 
age,  puberty,  venereal  excess,  or  onanism.  We 
may  add  to  these,  damage  received  at  birth 
owing  to  difficult  parturition. 

The  exciting  causes  of  insanity  are  usually 
divided  into  moral  and  physical.  Among  the 
former  we  may  reckon  domestic  trouble  and 
anxiety,  mental  shock,  overwork,  religious  ex- 
citement, political  excitement  and  war,  and  disap- 
pointment. Concerning  such  little  need  be  said. 
They  may  vary  in  duration,  some  quickly  bring- 
ing about  insanity,  others  persisting  for  years 
before  that  result  is  reached.  For  the  most  part 
those  who  are  affected  by  such  causes  are  already 
predisposed  by  hereditary  taint,  by  a  neurotic 
temperament,  or  by  being  at  one  or  other  of  the 
critical  periods  of  life. 

Among  the  physical  exciting  causes  are  some 
which  are  both  exciting  and  predisposing — for 
example,  intemperance  and  epilepsy.  These  may 
be  the  immediate  precursors  of  an  attack ;  as  well 
as  agents  causing  a  predisposition  to  the  disorder, 
by  being  repeated  through  a  series  of  years. 
Other  physical  causes  are  parturition,  menor- 
rhagia,  amenorrhcea,  and  various  other  ovarian 
and  uterine  ailments ;  diseases  and  injuries  of 
the  head ;  acute  febrile  diseases  and  chronic 
illness,  producing  exhaustion ;  constitutional  dis- 
eases, as  gout,  ague,  or  syphilis ;  disease  of 
heart  and  vessels ;  exposure  to  great  heat  or 
cold ;  lead  and  other  poisons  ;  anaemia ;  blows  on 
the  head,  and  organic  affections  of  the  bones  of 
the  cranium,  or  the  various  parts  contained 
therein. 

Classification. — Almost  every  writer  on  in- 
sanity has  suggested  a  special  classification  of  its 
forms,  and  the  majority  have  founded  their  sugges- 
tions either  on  the  aetiology  or  symptomatology  of 
the  disease.  Of  those  based  on  symptoms  none  is 
simpler  than  Griesinger's : — (1)  states  of  mental 
depression;  (2)  states  of  mental  exaltation ;  (3) 
states  of  mental  weakness.  He  placed  general 
paralysis  and  epilepsy  apart  as  mere  complica- 
tions of  insanity.  His  groups,  therefore,  corre- 
spond broadly  with  the  old  divisions  of  Melan- 
cholia, Mania,  and  Dementia.  The  serological 
classification  most  widely  known  is  that  of  Morel. 
He  divides  the  forms  into  six: — (1)  Hereditary 
insanity,  including  congenital  nervous  tempera- 
ment, moral  and  impulsive  insanity,  imbecility, 
and  idiocy;  (2)  Toxic  insanity,  including  con- 
ditions caused  by  insufficient  or  injurious  food, 
poisons,  or  noxious  air  or  water ;  (3)  Hyste- 
rical, epileptic,  and  hypochondriacal  insanity ; 
(4)  Idiopathic  insanity,  dependent  on  disease 
of  the  brain  or  its  membranes ;  (5)  Sympa- 
thetic insanity  ;  and  (6)  Dementia,  or  the  condition 
of  terminative  enfeeblement.  For  any  systematic 
study  of  the  subject,  it  is  obvious  that  some 
8ymptomatological  grouping,  based  on  the  cha- 
racters of  the  mental  manifestations,  must  bo 
necessary.  It  has,  however,  been  maintained 
that  it  is  impossible,  either  on  this  or  on  a  purely 
serological  basis,  to  found  groups  which  have 
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more  than  an  artificial  relationship  to  one  another. 
And  there  is  some  truth  in  this  criticism.  But, 
though  the  ties  which  bind  the  psychological 
groups  together  may  be  in  a  sense  regarded  as 
artificial,  it  is  found  in  practice  that  the  asso- 
ciated conditions  exhibit  a  considerable  amount 
of  intimate  natural  connection. 

At  the  International  Congress  of  Alienists  in 
1867  the  following  classification  was  laid  down, 
intended  to  combine  the  setiological  and  symp- 
tomatological  methods: — 1.  Simple  Insanity, 
comprehending  mania,  melancholia,  monomania, 
circular  insanity,  moral  insanity,  and  the  demen- 
tia following  these  forms.  2.  Epileptic  Insanity. 
3.  Paralytic  Insanity.  4.  Senile  Dementia,  o. 
Organic  Dementia.    6.  Idiocy.    7.  Cretinism. 

The  first  class,  it  will  be  observed,  comprises 
all  the  varieties  which  may  be  regarded  as  merely 
functional ;  the  others  are  mostly  associated  with 
permanent  structural  lesions. 

No  classification  which  has  been  proposed  can 
be  regarded  as  altogether  satisfactory.  This  is 
partly  owing  to  the  fact  that  the  true  nature  and 
limits  of  insanity  itself  have  been  very  imper- 
fectly recognised.  The  essence  of  the  condition 
is,  of  course,  the  manifestation  of  disease  through 
some  deviation  from  the  healthy  standard  of 
mental  action.  It  is  a  condition  of  mental  un- 
health  analogous  to  bodily  unhealth.  But  we 
must  not  allow  ourselves  to  imagine  that  there 
is  a  class  of  morbid  mental  manifestations  which 
are  independent  of  the  condition  of  the  physical 
frame.  The  truth  is  that  there  is  no  pathological 
condition  of  the  individual  in  which  both  mind 
and  body  are  not  affectxd ;  but  in  some  diseases 
the  mental  symptoms  come  into  prominence,  in 
others  the  physical.  The  notion,  not  yet  alto- 
gether exploded,  that  there  is  something  in  in- 
sanity altogether  distinct  from  bodily  disease, 
arose  from  the  belief  so  long  prevalent  that 
mental  action  is  independent  of  physical  condi- 
tions, and  from  the  fact  that  the  study  of  insanity' 
has  been  and  still  is  too  much  dissociated  from 
the  study  of  the  rest  of  cerebral  pathology. 
Acting  upon  the  broader  and  truer  views,  at- 
tempts have  been  made  by  Schroeder  van  der 
Kolk,  and  others,  to  introduce  a  more  natural 
system  of  classification.  Such  attempts  have 
proceeded  on  the  recognition  of  all  mental  symp- 
toms as  phenomena  whose  nature  cannot  be 
ascertained  without  a  full  consideration  of  the 
physical  symptoms  of  disease  by  which  they  may 
be  accompanied.  Dr.  Skae  proposed  a  classifi- 
cation based  on  the  belief  that  every  mental  dis- 
order bears  a  relation  to  some  bodily  disease — 
acute  or  chronic — analogous  to  what  the  delirium 
of  fever  does  to  the  fever  in  whoso  course  it  is 
manifested.  The  detailed  list  which  he  offered 
was,  however,  admittedly  imperfect ;  and  it  is 
likely  that  any  satisfactory  classification  on  this 
principle  will  only  be  arrived  at  after  a  much 
closer  study  of  the  mental  symptoms  of  disease 
than  has  yet  been  given  to  them.  But  Skae  de- 
serves the  credit  of  having  given  the  most  power- 
ful impulse  to  the  purely  medical,  as  opposed 
to  the  metaphysical,  mode  of  studying  insanity. 
In  furtherance  of  this,  some  progress  has  been 
made  by  Clouston,  Batty  Tuko,  and  others,  who 
have  published  careful  monographs  of  some  of 
the  more  prominent  forms.  If  by  such  means  we 
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can  group  together  conditions  which  are  similar, 
not  only  in  their  mental  but  also  in  their  physi- 
cal characters,  we  obtain  units  which  may  ulti- 
mately contribute  to  the  building  up  of  a  more 
perfect  system,  and  which  can  never  be  altogether 
disregarded  by  classifiers  in  future.  Most  of 
the  attempts  which  have  been  made  to  describe 
such  groups  must  at  present  be  regarded  rather 
as  valuable  suggestions  than  as  well-established 
clinical  and  pathological  species.  For  the  pur- 
poses of  this  work  it  has  been  considered  best  to 
describe  in  the  present  article,  the  various  phases 
of  insanity  which  have  been  regarded  as  of 
special  importance,  without  regard  to  the  prin- 
ciples which  underlie  their  conception;  and 
afterwards  to  discuss  the  various  well-marked 
forms  of  the  disease  under  their  several  heads, 
alphabetically  arranged. 

Prognosis. — The  general  prognosis  of  in- 
sanity will  depend  (1)  on  the  duration  of  the 
existing  disorder.  Perhaps  the  best  established 
fact  of  all  is,  that  the  chances  of  recovery 
diminish  in  direct  proportion  to  the  duration  of 
the  malady,  and  that  it  is  consequently  of  the 
utmost  importance  to  place  a  patient  early  under 
adequate  and  appropriate  treatment.  If  a  twelve- 
month elapses  without  appreciable  improvement, 
the  chances  are  decidedly  unfavourable.  If  de- 
lusions or  hallucinations  remain  fixed  and  un- 
changed at  the  end  of  a  year,  especially  if  there 
be  hallucinations  of  hearing,  the  prognosis  is 
bad.  The  chief  exception  is  where  there  is 
marked  melancholia.  Patients  will  recover  from 
this  after  long  periods ;  whereas  such  recoveries 
are  seldom  found  in  insanity  when  depression  is 
absent.  (2)  When  the  cause  of  the  insanity  has 
been  of  long  duration,  the  prognosis  is  less  fa- 
vourable than  when  it  is  a  passing  or  accidental 
cause.  (3)  Is  the  prognosis  unfavourable  in 
hereditary  insanity  ?  So  much  of  the  so-called 
simple  insanity  is  hereditary,  that  we  must  admit 
that  recoveries  from  it  are  not  infrequent,  for  it 
is  from  this  simple  insanity  that  recoveries 
chiefly  take  place.  Hereditary  insanity  is  brought 
about  by  very  slight  exciting  causes,  and  thus 
the  prognosis  is  often  favourable,  and  recovery 
takes  place ;  but  relapse  is  to  be  feared,  and 
the  prognosis  in  a  second  or  third  attack  is  not 
nearly  so  good.  In  this  hereditary  insanity,  too, 
we  frequently  meet  with  the  cases  of  recurring 
and  '  circular '  insanity,  the  progress  of  which  is 
most  unfavourable.  Both  Ray  and  Griesinger 
have  remarked  that  the  prognosis  in  hereditary 
insanity  is  favourable  only  where  the  individual 
has  previously  been  of  normal  mind.  When  he 
has  always  been  eccentric  or  semi-insane,  and 
undoubted  insanity  at  last  manifests  itself,  the 
prognosis  is  very  bad.  (4)  The  more  acute  the 
symptoms,  the  greater  the  cerebral  disturbance 
and  insomnia,  the  more  favourable  is  the  pro- 
gnosis, if  the  case  is  recent.  Conversely,  the 
prognosis  is  bad  when  there  is  little  bodily  dis- 
turbance, where  sleep  is  present,  the  appetite 
normal,  and  the  secretions  unaffected,  especially 
if  persistent  delusions  or  an  entire  moral  change 
are  found.  (5)  As  all  deviation  from  the  ordi- 
nary mental  state  and  disposition  is  indicative 
of  insanity,  so  any  return  to  it  is  a  favourable 
sign,  however  trifling  the  circumstances  may  be. 
(6)  Improvement,  however  slow,  is  a  good  sign 


if  it  bo  progressive.  So  long  as  this  goes  on, 
recovery  may  take  place  ;  but  many  patients 
improve  up  to  a  certain  point,  and  then  go  no 
farther.  (7)  The  age  of  the  patient  must  be 
considered.  Young  people  recover  in  greater 
numbers  than  those  advanced  in  life.  The  latter 
recover  if  their  insanity  be  meluncholia  ;  but,  if 
it  be  mania,  with  hallucinations  and  delusions, 
and  obscene  conduct  and  ideas,  recovery  is  rare, 
especially  if  the  memory  is  impaired,  and  signs 
of  approaching  dementia  are  present.  (8)  All 
periodicity  in  the  disease,  such  as  exacerbations 
and  remissions  on  alternate  days,  is  unfavour- 
able. 

Treatment. — Only  a  few  general  remarks  on 
treatment  will  be  offered  here.  Our  objects 
should  be  to  restore  to  health  the  disordered 
brain,  to  cause  the  incessant  waste  to  cease,  to 
promote  a  storing  and  not  an  expenditure  of 
nerve-force.  The  brain  must  be  nourished  by 
healthy  blood.  The  quantity  of  the  latter  when 
in  defect  must  be  increased;  when  its  quality  is 
in  fault  it  must  be  improved ;  and  when  the 
blood-flow  is  in  excess  it  must  be  checked ; 
while  all  causes,  of  disturbance  reacting  upon 
the  brain  from  other  organs  of  the  body  must 
be  removed. 

It  is  not  to  be  forgotten  that  powerful  effects 
are  produced  throughout  the  nervous  system, 
both  in  the  lower  and  higher  centres,  by  what 
has  been  termed  '  inhibition.'  By  the  diversion 
of  nervous  action  from  one  channel  to  another, 
considerable  influence  may  be  exercised.1  Emo- 
tional excitement  may  be  diverted  into  motor 
or  intellectual  channels ;  or,  by  other  emotional 
stimuli,  may  be  counteracted  or  arrested.  Intel- 
lectual or  ideational  troubles  may  be  diverted  by 
emotional  longings,  or  by  counteracting  intellec- 
tual pursuits.  And  for  all  this  certain  adjuncts 
are  necessary.  Painful  emotional  distress,  with 
the  idea  of  impending  ruin,  is  perpetually  fos- 
tered by  the  sight  of  the  loved  faces  of  wife  and 
children  :  the  patient  must  therefore  be  removed 
from  them.  Outbursts  of  anger  are  constantly 
directed  against  those  most  familiar,  and  delu- 
sions correspond.  These  must  be  abolished  by 
his  being  placed  among  strangers.  Great  as  is 
the  need  in  many  cases  of  medicinal  treatment, 
it  is  not  so  universally  demanded  as  is  the  re- 
moval of  the  sufferer  to  fresh  surroundings.  We 
try  again  and  again,  in  apparently  the  most  pro- 
mising cases,  to  effect  a  cure  at  home,  and  we 
fail.  The  necessity  for  early  treatment  in  in- 
sanity is  dwelt  upon  by  every  writer  ;  and  the 
treatment,  when  insanity  is  once  fairly  estab- 
lished, only  begins  after  the  patient  is  removed. 

The  first  questions  to  be  solved  are  how  the 
removal  is  to  be  effected ;  and  to  what  place  the 
patient  is  to  be  removed.  In  the  majority  of 
cases,  especially  in  the  case  of  the  urban  poor,  no 
doubt  can  arise — an  asylum  is  the  only  place 
open  to  them,  because  either  the  friends  are 
poor  and  cannot  afford  any  other  plan  of  treat- 
ment, or  are  compelled  to  have  recourse  to  the 
public  asylums  of  the  land.  For  many  an  asylum 
is  necessary  because  the  patient  is  dangerous  to 
himself  or  others,  or  would  incessantly  struggle 
to  escape  from  a  less  guarded  dwelling.  But 

'  Dr.  Lauder  Brunton,  on  Inhibition.  tT«f  Jtldina 
Reports,  iv.  179. 
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there  are  some  patients  who  may  be  cured  out 
of  an  asylum.  Some  recover  from  acute  but 
transitory  attacks  of  delirious  mania  very  rapidly, 
much  as  do  the  sufferers  from  delirium  tremens, 
and,  if  measures  of  safety  can  bo  taken,  we  may 
watch  such  for  a  few  days  and  perchance  they 
may  recover  without  removal.  Many  persons 
at  the  very  outset  of  insanity  may  by  removal 
and  judicious  treatment  be  cured,  if  their 
friends  will  only  open  their  eyes  and  acknow- 
ledge the  threatening  evil,  and  not  wait,  as  they 
so  often  do,  till  compelled  by  circumstances  to 
interfere.  Such  patients  must  not  be  sent 
abroad  or  out  of  reach,  must  not  go  alone,  or 
without  able  or  skilled  companions.  They  may 
go  from  place  to  place,  or  to  a  friend's  or 
medical  man's  house.  Fresh  scenes  and  faces, 
and  the  cessation  of  work  or  worry,  will  often 
effect  a  cure.  But  they  must  be  people  able 
to  walk  out  in  public  thoroughfares,  and  to  live 
in  houses  under  ordinary  precautions.  "Where 
they  cannot  walk  in  public,  and  cannot  live 
in  a  house  without  its  being  converted  into  a 
prison,  they  ought  to  go  to  an  asylum,  where 
there  are  grounds  for  exercise,  and  where  facili- 
ties for  escape  are  not  always  suggesting  attempts. 
Patients'  friends  constantly  make  a  mistake : 
they  keep  the  patient  out  of  an  asylum  at  the 
time  asylum  treatment  would  cure  him,  and  send 
him  there  when  all  hope  of  cure  is  over,  and 
when,  as  a  chronic  lunatic,  he  would  be  just  as 
well  off  out  of  one. 

"With  regard  to  medicinal  treatment  little  need 
here  be  said.  The  drugs  chiefly  used  in  insanity 
are  sedatives  and  narcotics.  The  writer  has 
little  faith  in  these,  except  for  the  purpose  of 
obtaining  sleep,  and  gives  them  only  at  night, 
except  in  the  happily  rare  cases  where  life  is  in 
danger  from  want  of  sleep.  To  procure  sleep 
no  drug  in  his  experience  approaches  chloral  in 
value  ;  and  few  are  the  cases  where  it  is  totally 
inefficacious.  He  has  failed  to  observe  the  per- 
nicious effects  attributed  to  it  by  some  writers, 
and  the  results  both  in  severe  and  slight  cases 
have  been  most  satisfactory.  In  the  melancholic 
and  non-excited  cases  the  preparations  of  opium 
are  of  great  service,  alone,  or  in  combination 
with  chloral.  In  excitement,  bromide  of  potas- 
sium is  valuable,  alone,  or  in  combination  with 
chloral,  Indian  hemp,  or  henbane.  Digitalis, 
alone,  or  with  morphia,  is  highly  spoken  of  by 
Drs.  Robertson  and  "Williams.  Ergot  of  rye  is 
efficacious,  according  to  Dr.  Crichton  Browne,  in 
recurrent  and  chronic  mania ;  and  the  same 
physician  extols  the  virtues  of  calabar  bean  in 
general  paralysis. 

Good  and  abundant  food  is  an  essential  in  the 
treatment  of  the  insane :  stimulants  are  re- 
quired in  many  cases,  particularly  the  depressed 
and  ansemic  forms,  but  in  the  opposite,  though 
often  useful,  they  in  some  cases  produce  or  in- 
crease excitement,  especially  in  the  early  stage. 
"With  the  food  tonics  should  be  given,  and  those 
best  suited  are,  in  the  writer's  experience,  the 
mineral  rather  than  the  vegetable,  and  chief  of 
all  the  preparations  of  iron. 

G.  F.  Blandfokd. 

INSANITY,  Morbid  Histology  of— Up 

to  the  present  time  no  definite  and  distinct 
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lesion  has  been  shown  to  accompany  invariably 
any  definite  and  distinct  form  of  insanity,  with 
the  exception  of  general  paralysis ;  it  may,  how- 
ever, be  considered  an  established  fact  that  in 
every  case,  whether  recent  or  chronic,  a  marked 
departure,  or  departures,  from  healthy  condi- 
tions may  be  observed  if  properly  sought  for  ; 
but  in  what  manner  these  lesions  have  influenced 
the  character  of  the  case  in  respect  of  its  leading 
symptoms,  mania,  melancholia,  or  dementia, 
little  as  yet  has  been  elucidated.  Nevertheless, 
the  nature  of  the  morbid  appearances  is  sufficient 
to  account  for  perversion  of  functional  activity, 
although  we  are  unable  to  account  for  the  pecu- 
liar nature  of  the  perversion. 

One  great  difficulty  which  presents  itself  to 
the  mind  of  the  cerebral  pathologist  is  to  deter- 
mine whether  the  morbidities  which  are  apparent 
on  microscopic  examination  are  of  a  primary  or  se- 
condary nature,  whether  they  have  been  efficient 
causes  of  insanity,  or  whether  they  are  merely 
the  results  of  mal-nutrition  of  the  brain,  and  as 
such  efficient  causes  of  chronic  lunacy.  There 
exists  an  undetermined  point  in  anatomy  which, 
until  settled,  must  leave  the  question  to  a  cer- 
tain extent  open — that  point  is  the  presence  or 
absence  of  cerebral  lymphatics.  When  it  is 
considered  that  the  brain  is  an  exceedingly  active 
organ,  performing  many  and  various  functions, 
and  when  it  is  further  considered  that  it  can 
obtain  no  vicarious  aid  in  the  performance  of 
those  functions— that  it  cannot,  like  the  lungs, 
seek  assistance  from  other  systems — it  must  be 
at  once  apparent  that  the  question  of  its  posses- 
sion of  an  overflow  for  getting  rid  of  super- 
fluous plasm  and  waste  product  s  is  of  paramount 
importance.  Fohmann  and  Arnold  demonstrated 
to  their  own  satisfaction  the  existence  of  a  sys- 
tem of  lymphatics  in  the  pia  mater ;  and  His, 
Obersteiner,  and  Boll  believe  that  the  pia-matral 
envelope  of  the  cerebral  arteries  (hyaline  mem- 
brane) exercises  the  function  of  a  lymphatic 
duct.  The  very  existence  of  such  a  sheath  or 
envelope  has  been  called  in  question,  but  com- 
paratively slight  study  is  needed  to  make  its 
demonstration  certain.  Although  differences  of 
opinion  exist  as  to  its  relations  and  manner  of 
debouchement,  we  believe  that  it  terminates  by 
funnel-shaped  openings  into  the  spaces  which 
exist  over  the  sulci  between  the  pia  mater  and 
the  so-called  arachnoid  membrane.  Kolliker1 
has  pointed  out  that  the  connection  between  the 
pia  mater  and  the  arachnoid  over  the  convolu- 
tions is  so  complete  and  perfect  that  only  at 
parts,  namely  over  the  sulci,  a  distinct  space  can 
be  shown  to  exist.  It  is  questionable  whether 
the  arachnoid  should  not  be  considered  to  be 
merely  the  outer  layer  of  the  pia  mater.  The 
bearings  of  this  point  on  pathological  histology 
will  be  considered  under  the  head  of  cerebral 
congestion  ;  it  would  not  have  been  alluded  to 
were  it  not  that  it  assists  somewhat  in  the  dif- 
ferentiation between  primary  and  secondary 
lesions  of  the  cerebral  tissues. 

In  prosecuting  the  study  of  the  morbid  histo- 
logy of  the  brain  and  spinal  cord,  two  methods  of 
investigation  should  be  adopted: — 1.  The  exami- 
nation of  the  tissues  in  the  fresh  state ;  2.  The 
examination  of  the  parts  in  situ  by  means  of 

•  K'dlliker's  Histology,  Old  Syd.  Soc.  vol.  i,  p.  40U. 
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sections  made  after  submission  of  portions  of 
nervous  tissue  to  hardening  agents.  The  con- 
dition of  the  constituents  of  the  recent  brain 
can  best  bo  observed  by  colouring  small  speci- 
mens with  rosanilino.  The  modern  method  of 
freezing,  and  section  by  means  of  tlx©  microtome 
designed  by  Mr.  Bovan  Lewis,  has  rendered  the 
investigation  of  histological  brain-changes  a 
comparatively  easy  task. 

The  Membranes. — The  dura  mator  is,  com- 
paratively rarely,  thickened  by  proliferation  of 
its  elements;  the  vossels  aro  found  to  be  irre- 
gularly dilated  and  tortuous,  with  thickening  of 
their  walls. 

The  arachnoid  and  pia  mater  aro  in  such  close 
anatomical  relation  on  the  convexity  of  the  hemi- 
spheres, that  they  can  be  best  described  to- 
gether. Between  them,  supported  by  a  delicate 
connective  tissue,  lie  the  blood-vessels  which  dip 
into  the  sulci,  carrying  with  them  an  investment 
of  pia  mater,  which  gives  prolongations  to  ac- 
company them  when  they  pierce  the  cerebral 
substance,  and  forms  the  so-called  hyaline  mem- 
brane. Over  the  sulci  are  the  spaces  usually 
termed  sub-arachnoid,  which  communicate  with 
one  another  by  conduits  accompanying  the  ves- 
sels. The  microscopic  appearances  of  '  milky 
arachnoid '  have  not  been  thoroughly  described ; 
both  membranes  are  often  thickened,  presenting 
a  laminated  appearance,  and  the  connective  tis- 
sue supporting  the  blood-vessels  is  considerably 
increased,  as  well  as  the  pia-matral  prolonga- 
tions accompanying  the  blood-vessels  into  the 
cerebral  substance,  which  loses  its  hyaline  cha- 
racter, and  becomes  distinctly  fibrous.  Exten- 
sive but  thin  blood-clots  are  occasionally  found 
between  the  arachnoid  and  pia  mater,  while 
more  rarely  extravasations  of  blood  ar.e  found 
between  the  pia  mater  and  the  cerebral  sub- 
stance. Deposits  of  haematoidin  often  surround 
the  vessels,  and  their  coats  are  frequently  hyper- 
trophied.  Crystals  of  triple  phosphate  have  been 
seen  on  the  visceral  surface  of  the  pia  mater. 
Lymph  has  been  found  between  the  pia  mater 
and  the  spinal  cord  ;  the  membrane  was  thick- 
ened, and  internal  to  it  were  numerous  distinct 
laminae  of  a  finely  fibrillated  material,  in  some 
places  —„  of  an  inch  in  breadth.  In  one  case 
there  was  long-standing  epilepsy,  in  the  other 
chorea,  both  being  complicated  by  insanity. 

The  Epithelium.  —  The  ground-glass  ap- 
pearance frequently  seen  in  the  ependyma  of 
the  ventricles  is  due  to  three  different  morbid 
conditions,  which  are,  in  the  order  of  their  fre- 
quency, proliferated  epithelium,  lymph-exuda- 
tions, and  crystalline  deposits. 

"When  change  in  the  epithelium  is  the  cause 
of  the  granulations,  a  vertical  section  shows 
simply  a  proliferation  of  cells  projecting  into  the 
ventricle,  like  villi. 

When  lymph-exudations  have  pushed  the 
ependyma  upwards,  it  presents  the  appearance 
of  rough,  irregular,  bullae-like  nodules,  consist- 
ing of  the  layer  of  proliferated  epithelial  cells, 
and  a  greenish  homogeneous  stroma,  which  to- 
gether overlie  the  pia  mater;  the  same  ma- 
terial can  be  frequently  seen  infiltrating  the 
subjacent  cerebral  tissues.  Deposits  of  phos- 
phate of  lime  have  boen  recorded  as  occurring 
beneath  the  ependyma  of  the  lateral  ventricles 


in  general  paralysis,  and  Berginann  discovered 
a  formation  of  pretty  large  cryttals  of  '  double 
phosphate '  in  both  plexus  cboroidoi  in  a  case 
of  'mania  with  mental  weakness'  (Griesiuger, 
New  Syd.  Soc.  Trans.,  p.  429). 

A  proliferation  of  the  columnar  epithelium  of 
the  central  canal  of  the  medulla  oblongata  is 
not  unfrequent,  causing  its  occlusion. 

The  Nerve-cells. — The  changes  in  the  nerve- 
cells  are  most  marked  in  the  anterior  two-thirds 
and  superior  parts  of  the  hemispheres,  as  in  this 
situation  they  are  usually  most  numerous  and 
large  in  size.  In  the  depending  portions  of  the 
hemispheres  and  the  occipital  lobe  few,  if  any, 
changes  have  been  noticed. 

The  special  morbid  conditions  of  the  nerve- 
cells  are  : — o.  Atrophy  ;  or  pigmentary,  granu- 
lar, or  fuscous  degeneration.  /3.  Hypertrophy. 
7.  Calcification. 

Pigmentary,  fuscous,  or  granular  degeneration 
is  a  very  common  condition  in  many  forms  of 
insanity,  particularly  senile  insanity  and  general 
paralysis,  and  is  probably  to  some  extent  a  nor- 
mal senile  change.  Dr.  Major  distinguishes 
three  stages: — 1st.  The  cells  lose  their  sharply 
defined  triangular  contour,  and  become  swollen 
or  inflated  in  appearance  ;  the  process  running 
towards  the  periphery  of  the  convolution  usually 
remains  distinct,  but  the  other  processes  dis- 
appear, and  the  cell  becomes  rounded  off ;  the 
nucleus  becomes  swollen  and  more  or  less  round 
or  oval,  and  the  nucleoli  are  seen  with  great  dis- 
tinctness. 2nd.  A  deposit  of  granules  takes 
place,  either  external  to  the  ceU  and  pressing 
upon  it,  or  in  its  interior,  until  it  becomes  more 
and  more  yellow  and  opaque  ;  or  both  tnese  con- 
ditions may  occur  together.  3rd.  The  cell  goes 
on  to  destruction,  breaking  down  and  shrinking, 
leaving  the  nucleus  surrounded  only  by  a  mass 
of  granules,  and  forming  a  gap  in  the  cerebral 
tissue  formerly  occupied  by  the  swollen  cell ;  still 
later  the  granules  entirely  disappear,  leaving  the 
nucleus  free.  He  has  not  observed  the  nucleus 
actually  undergoing  disintegration,  but  often  no 
trace  of  it  is  to  be  found  in  the  mass  of  granules 
left  by  the  degenerated  cell. 

Hypertrophy  of  the  large  pyramidal  cells  of 
the  inner  layers  has  been  observed  in  senile 
atrophy  and  general  paralysis ;  as  the  name 
implies,  they  are  large,  abnormally  distinct  and 
swollen  in  apperance,  often  presenting  granular 
masses  in  their  interior;  the  processes  are  in- 
creased both  in  size  and  number ;  and  the  angles 
of  the  cells  may  be  greatly  prolonged  or  swollen 
and  stunted. 

Calcification  of  the  cells  by  the  deposit  of 
phosphate  of  lime  within  their  walls  has  been 
observed,  according  to  Blandford. 

The  Nerve-fibres. — The  chief  changes  in 
nerve-fibres,  apart  from  their  disintegration  by 
apoplexies,  softenings,  &c,  are  coarseness,  irre- 
gularity and  twisting  of  outline,  and  their  power 
in  the  fresh  state  of  resisting  pressure  under  a 
covering  glass,  some  becoming  readily  ampul- 
lated.  They  may  be  affected  by  a  pigmentary 
degeneration  similar  to  that  occurring  in  the 
cells;  and  finally  they  may  present  fusiform  or 
oval  swellings,  which  tint  strongly  with  car- 
mine, and  give  rise  to  the  appearances  known 
as  amyloid  bodies. 
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Special  Morbid  Conditions  of  the  Grey 
Matter. — In  many  subjects  when  the  pia  mater 
is  thickened  and  hypenemic,  a  condition  of  the 
grey  matter  closely  resembling  grey  degeneration 
in  the  white  matter  is  often  found ;  it  differs 
from  the  latter  by  the  absence  of  proliferated 
nuclei,  and  is  strongly  suggestive  of  lymph-infil- 
tration, which  has  gradually  caused  atrophy  and 
absorption  of  the  normal  structures.  Circum- 
scribed spots  of  yellow  softening  show  under 
the  microscopo  ragged  fibres,  colloid  bodies,  and 
granular  corpuscles  at  the  base  of  the  diseased 
tract. 

Local  atrophies  of  the  convolutions  are  pretty 
common  ;  under  the  microscope  a  thin  layer  of 
indurated  grey  matter,  presenting  no  trace  of 
normal  structure,  may  be  found  ;  in  other  cases 
there  is  simple  absence  of  the  grey  matter,  the 
white  matter  in  both  being  unaffected. 

The  Neuroglia. — This  substance  undergoes 
inflammatory  changes  of  a  sub-acute  or  chronic 
nature,  with  the  results  of  which  ^  e  are  fami- 
liar as  more  or  less  diffused  sclerosis.  Together 
with  the  other  elements  of  the  cerebral  tissues, 
it  undergoes  atrophy  in  the  brain-wasting  of 
senility,  and  especially  of  senile  dementia  ;  it  is 
also  liable  to  special  forms  of  degeneration, 
which  have  been  called  miliary  sclerosis  and 
colloid  degeneration,  though  those  terms  are 
somewhat  misleading,  as  the  changes  in  question 
differ  entirely  from  those  generally  described  by 
these  names. 

General  sclerosis  has  only  been  observed  in 
one  case,  which  is  fully  detailed  in  the  Journal 
of  Anatomy  and  Physiology,  May,  1873.  In  a  hy- 
drocephalic epileptic  idiot  (whose  brain  weighed 
sixty  ounces)  the  hemispheres  varied  in  weight; 
the  left  being  23£  ounces,  the  right  30£  ounces. 
In  the  heavier  or  hypertrophied  side,  the  nerve- 
fibres  were  found  lying  in  fasciculi  consisting  of 
from  four  to  six  strands ;  these  fasciculi  were 
separated  from  one  another  by  a  clear,  finely- 
fibrillar  plasm  in  which  nuclei  existed,  somewhat 
larger  than  normal. 

Disseminated  or  partial  sclerosis,  or  grey 
degeneration,  is  a  lesion  frequently  met  with 
in  the  brains  of  old-standing  cases  of  insanity, 
especially  in  general  paralysis.  Its  most  fre- 
quent seat  is  the  white  matter  of  the  motor 
tract ;  less  frequently  it  is  met  with  in  the 
hemispheres.  In  the  pons  varolii,  medulla 
oblongata,  and  spinal  cord  of  epileptics  patches 
of  this  disease  are  of  common  occurrence  and 
in  an  extreme  degree.  When  a  fine  section  of 
nerve-tissue  affected  by  this  disease  is  examined 
by  the  naked  eye,  circumscribed  opaque  patches 
can  be  seen ;  in  coloured  sections  these  tracts 
are  strongly  tinted ;  as  a  rule,  they  are  found 
contiguous  to  a  vessel  whose  nuclei  are  much  pro- 
liferated, and  around  which  considerable  prolifer- 
ation of  the  nuclei  of  the  neuroglia  exists. 
Under  the  microscope,  the  nerve-fibres  are  seen 
to  be  partially  or  completely  atrophied;  the 
axis-cylinders  and  sheaths  are  destroyed ;  and 
the  field  is  occupied  by  a  finely  molecular  and 
fibrillated  material,  imbedded  in  a  cloudy  homo- 
geneous plasm.  In  this  matrix  the  proliferated 
nuclei  exist,  somewhat  enlarged,  sometimes 
slightly  granular  in  appearance  ;  but  around  the 
implicated  spot  they  are  to  be  seen  in  much 
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greater  quantity,  and  not  actively  diseased.  The 
atrophied  nerve-fibres  occasionally  project  rag- 
gedly into  the  grey  matter,  where  they  are  lost. 
Eokitansky  believes  this  to  be  essentially  a  pri- 
mary increase  of  the  neuroglia.  Leydon  thinks 
it  occurs  secondarily  to  the  atrophy  of  nerve- 
fibres  ;  while  Rindfleisch  and  others  are  of 
opinion  that  the  first  stage  is  marked  by  pro- 
liferation of  the  nuclei  of  the  vessels,  which  is 
followed  by  an  increase  of  the  neuroglia,  and 
the  development  of  a  morbid  plasm,  which  is,  in 
all  probability,  modified  neuroglia. 

Miliary  sclerosis. — For  the  full  details  of  this 
remarkable  lesion  the  reader  is  referred  to  the 
Edinburgh  Medical  Journal  for  September,  1868, 
and  to  the  British  and  Foreign  Medico-  Chirur- 
gical  Review,  July,  1873.  The  following  is  a 
short  account  of  its  principal  features.  It  is  not 
confined  to  any  one  class  of  mental  disease,  but 
has  been  found  best  marked  in  cases  accompanied 
by  paralysis  or  epilepsy.  It  differs  from  all 
other  lesions  termed  sclerosis  in  not  being  pre- 
ceded, attended,  or  followed  by  proliferation  of 
the  nuclei ;  it  is  a  circumscribed  lesion,  occurring 
in  patches  from  3g  to  of  an  inch  in  length, 
not  involving  surrounding  tissues,  except  by  dis- 
placement, diffusing  no  morbid  plasm  beyond  its 
own  area,  and  not  connected  with  the  blood- 
vessels. It  is  essentially  a  disease  of  the  nuclei 
of  the  neuroglia,  and  its  progress  is  marked  by 
three  stages:— 1st.  A  nucleus  becomes  enlarged, 
and  throws  out  a  homogeneous  plasm,  of  a  milky 
colour  and  apparently  of  a  highly  viscid  con- 
sistence, forming  a  semi-opaque  oval  spot,  usually 
unilocular ;  but  by  aggregation  the  spots  may  bo 
bilocular,  or,  more  rarely,  multilocular.  In  the 
centre  of  these  spots  a  cell-like  body  containing 
a  nucleus  is  discernible — the  original  dilated 
nucleus  of  the  neuroglia.  2nd.  The  morbid 
plasm  becomes  distinctly  molecular,  and  per- 
meated by  fine  fibrils  ;  as  it  advances,  the  plasm 
round  the  periphery  of  the  spot  becomes  more 
dense,  and  a  degree  of  absorption  of  the  nerve- 
fibres  around  it  takes  place.  3rd.  The  molecu- 
lar matter  contracts  on  itself,  becomes  more 
opaque,  and  often  falls  out  of  the  section,  leaving 
ragged  holes. 

Colloid  degeneration  may  be  either  a  primary 
or  a  secondary  product,  that  is  to  say,  there  is 
reason  for  believing  that  in  certain  forms  of  in- 
sanity it  is  the  primary  pathological  change,  and 
that  it  is  also  to  be  met  with  in  the  brains  of 
chronic  cases  as  a  result  of  long-continued  per- 
verted vascular  action  It  has  been  produced  arti- 
ficially in  the  brains  of  pigeons  by  incising  them 
and  allowing  the  wound  to  heal.  This  degener- 
ation should  be  searched  for  in  recent  specimens. 
It  consists  of  round  or  oval  bodies,  from  to 
of  an  inch  in  diameter,  bounded  by  a  distinct 
wall  containing  a  homogeneous,  transparent  ,  and 
colourless  plasm;  sometimes  it  is  somewhat 
granular.  The  general  appearance  of  a  section 
may  be  compared  to  a  slice  of  cold  sago-pudding; 
it  cannot  be  coloured  by  carmine.  The  condition 
may  be  regarded  as  a  degeneration  of  the  nuclei 
of  the  neuroglia,  and  is  found  in  both  grey  and 
white  matter. 

The  Blood-vessels. — When  we  examine  an 
injected  preparation  of  the  substance  of  a  cere- 
bral convolution,  and  witness  the  perfection  and 
8  A 
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delicacy  of  its  circulatory  apparatus  ;  and  when 
we  reflect  on  the  results  of  the  phenomena  of  con- 
gestion, stasis,  and  anaemia  on  the  functions  of 
other  organs;  we  have  little  difficulty  in  compre- 
hending the  influence  such  conditions  must  have 
upon  the  highly  complex  elements  which  make 
up  the  organ  of  the  mind.  It  is  certain  that  in 
most  ensos  of  recent  insanity,  disturbance  of  the 
cerebral  circulation  is  one,  if  not  the  essential, 
pat  hological  factor ;  and  if  such  disturbance  is 
of  long  continuance,  permanent  lesions  of  cells, 
fibres,  and  nuclei,  and,  as  a  consequence, 
chronic  insanity  in  some  form,  must  result.  The 
examination  therefore  of  the  cerebral  vessels  is 
of  primary  importance. 

The  following  is  the  method  of  examination 
adopted  by  the  writers: — After  noting  the  degree 
of  engorgemont  or  anaemia  in  the  centrum  ovale, 
and  whether  on  section  the  vessels  are  dragged 
out  by  the  knife,  vessels  of  moderato  size  should 
be  dissected  out  and  carefully  washed  with 
camel's-hair  brushes,  and  then  submitted  to  the 
microscope.  By  this  mode  of  procedure  the  fol- 
lowing changes  may  be  discovered : — (a)  Thick- 
ening or  degeneration  of  one  or  other  of  the 
coats,  (b)  Thickening  of  the  sheath  or  hyaline 
membrane,  (c)  Deposits  between  the  adventitia 
and  the  sheath,    (d)  Proliferation  of  the  nuclei. 

(a)  Thickening  or  degeneration  of  the  coats. — 
The  inner  fibrous  coat  has  been  found  thickened 
and  more  fibrous  than  in  health.  Tho  muscular 
coat  is  often  hypertrophied,  especially  the  circu- 
lar fibres;  it  is  best  marked  in  general  paralysis 
and  epilepsy.  The  adventitia  is  occasionally 
thickened.  The  whole  of  the  coats  sometimes 
undergo  a  hyaloid  or  vitreous  change,  which  is 
probably  allied  to  lardaceous  disease. 

(6)  The  hyaline  membrane  or  sheath  is  often 
thickened  and  fibroid,  enveloping  the  artery  in  a 
loosely  sacculated  manner. 

(o)  Deposits  between  the  adventitia  and  the 
sheath  are  of  two  kinds ;  but  neither  is  peculiar  to 
insanity,  being  found  in  the  brains  of  persons  who 
have  died  of  fever  or  Bright's  disease  with  cerebral 
symptoms.  The  first  is  a  finely  molecular  material 
of  a  pale  yellow  tint,  or  more  often  colourless, 
closely  resembling  in  appearance  the  spores  of 
the  Favus  fungus,  and  refracting  light  highly ;  it 
undergoes  no  change  when  treated  with  the  ordi- 
nary oil-tests,  and  is  found  on  the  smallest  capil- 
laries. The  particles  vary  in  size  from  to  y55o 
of  an  inch.  The  second  form  of  deposit  consists 
of  irregular  crystals  of  hsematoidin  distributed 
pretty  equally  over  the  vessels,  except  at  the 
bi furcations,  where  they  are  aggregated. 

(d)  Proliferation  of  the  nuclei  usually  accom 
panies  proliferation  of  the  nuclei  of  the  neuro- 
glia ;  they  do  not  seem  to  increase  to  the  same 
size  as  those  of  the  neuroglia,  but  become  oral  or 
irregular  in  shape. 

Fine  sections  of  hardened  tissues  are  necessary 
for  the  demonstration  of  the  following  vascular 
changes: — (c)  Abnormalities  in  direction.  (/) 
Dilatation,  microscopic  aneurisms,  and  apo- 
plexies, (g)  Perivascular  spaces,  (h)  Syphi- 
loma. 

(e)  Abnormalities  in  direction  may  take  the  form 
of  extreme  tortuosity  or  actual  thickening ;  these 
are  usually  evidences  of  congestion,  but  may  under 
certain  circumstances  be  produced  artificially. 
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(/)  Dilatation,  microscopic  aneurism*,  and  apo- 
plexies.—  Ecker,  Romaer,  and  Major  have  found 
a  general  dilatation  of  the  small  vessels  in  mania 
and  'brain-wasting.'  MM.  Bouchard  and  Charcot 
have  carefully  described  the  appearances  of  mi- 
croscopic aneurisms  ;  they  are  usually  fusiform, 
more  rarely  sacculated,  measuring  jg  to  jL  of  an 
inch  in  length,  their  breadth  being  one-fourth 
of  their  length.  These  authors  describe  a  thick- 
ening of  the  fibrous  coats,  with  proliferation  of 
the  nuclei,  and  atrophy  of  the  transverse  mus- 
cular striae.  Drs.  Bastian  and  Blandford  have 
described  ft  thrombosis  of  the  minute  vessels 
by  masses  of  white  corpuscles  occurring  in  mania 
and  delirium. 

(g)  Perivascular  spaces. — In  subjects  who  have 
been  liable  to  cerebral  congestion  the  vascular 
canals  are  often  distinctly  dilated,  to  an  extent 
several  times  the  calibre  of  the  vessels;  the  brain 
substance  bounding  them  is  condensed. 

(h)  Syphiloma  of  the  cerebral  arterioles  is  cha- 
racterised by  the  formation  of  a  plastic  deposit 
around  their  walls,  which  becomes  converted 
into  fibrous  tissue,  and  gives  to  their  transverse 
sections  an  enormously  hypertrophied  and  con- 
centric appearance,  going  on  to  almost  complete 
occlusion  of  the  canals. 

Tumours. — Tumours  have  been  met  with  in 
some  cases  of  insanity,  but  as  no  growth  pecu- 
liar to  insanity  has  been  described,  it  is  unneces- 
sary to  enter  into  their  description. 

The  Spinal  Cord. — Microscopic  examination 
of  the  spinal  cord  has  not  revealed  any  lesion 
peculiar  to  the  various  forms  of  insanity,  except- 
ing general  paralysis.  Drs.  Westphal,  Meredith 
Clymer,  Boyd,  and  others  are  of  opinion  that 
in  this  disease  well-marked  departures  from 
health  are  to  be  found.  The  first-named  patholo- 
gist describes  an  atrophied  condition  of  the  cells 
of  the  posterior  columns,  with  increase  of  their 
connective  tissue,  commencing  externally  and 
extending  inwards  ;  he  also  believes  in  a  chronic 
myelitis  affecting  the  posterior  columns  and  the 
posterior  sections  of  the  lateral  columns.  As  far 
as  the  writers  have  been  able  to  observe,  this  is 
by  no  means  an  invariable  accompaniment  of  this 
disease,  although  in  one  case  it  was  undoubtedly 
present.  The  cells  of  the  cord  were  in  most 
instances  undergoing  fuscous  granular  degenera- 
tion, like  those  of  the  hemispheres. 

The  Sympathetic  System. — The  sympa 
thetic  ganglia  undergo  a  pigmentary  degenera 
tion  in  various  forms  of  cerebral  disease. 

J.  Battt  Tuke. 

ROHRHT  SaUNDBT. 

INSANITY,  Varieties  of.— In  this  article 
various  forms  of  insanity  will  be  described  under 
separate  heads.  Dementia,  General  Paralysis 
of  the  Insane,  Mania,  and  Melancholia  will 
bo  found  in  other  parts  of  the  work. 

1.  Alcoholic  Insanity. — The  conditions  in- 
cluded under  this  head  must  not  be  confounded 
with  what  is  called  dipsomania.  In  the  latter 
affection  the  indulgence  in  alcohol  is  a  symptom, 
and  not  necessarily  a  cause  ;  while  here  the  in- 
sanity is  always  a  direct  result  of  some  form  of 
alcoholic  poisoning.  It  is  met  with  in  three 
forms,  namely,  acute  alcoholic  insanity,  chronic 
alcoholic  insanity,  and  delirium  tremens. 
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Acute  alcoholio  insanity  seldom  occurs  except 
when  there  is  a  strong  heriditary  tendency  to 
mental  disturbance,  or  when  the  cerebral  ener- 
gies have  been  notably  impaired  by  excesses  or 
overwork.  Where  all  these  predisposing  causes 
exist,  it  may  net  require  a  large  dose  of  alcohol 
to  bring  on  an  attack.  The  most  frequent  form 
of  the  affection  is  violent  maniacal  delirium, 
Known  as  mania  a  poti:,  with  a  tendency  to  homi- 
cidal acts.  In  some  cases  the  mental  disorder 
takes  the  melancholic  form,  and  it  becomes  neces- 
sary to  guard  specially  against  the  strong  sui- 
cidal tendency  which  generally  characterises  it. 
Unless  the  brain  has  been  weakened  by  repeated 
attacks,  both  forms  are  curable  and  generally  of 
short  duration.  The  treatment  is  the  nourish- 
ing, non-stimulating  regimen  detailed  in  the 
articles  on  Mania  and  Melancholia. 

Chronic  alcoholic  insanity  is  one  of  the  results 
•of  chronic  alcoholism,  and  there  is  no  condition 
■which  better  illustrates  the  'solidarity  of  the 
psychical  and  somatic  functions  of  the  nervous 
system '  and  the  interdependence  of  their  morbid 
manifestations.  The  physical  symptoms  are  fully 
described  in  the  article  on  Alcoholism;  the 
mental  symptoms  are  generally  present  from  the 
beginning,  though  not  always  prominent  enough 
to  attract  special  attention.  The  sleeplessness, 
so  characteristic  of  commencing  mental  disorder, 
is  an  early  symptom ;  then  restlessness  and 
depression,  with  suicidal  tendency,  sometimes 
passing  rapidly  into  complete  dementia,  but 
generally  passing  gradually  through  a  course  of 
moral  and  mental  degradation,  which  progresses 
step  by  step  with  the  symptoms  of  failure  of 
physical  nervous  power.  The  affection  presents 
many  points  of  resemblance  to  general  paralysis 
of  the  insane,  and  is  in  some  cases  only  to  be 
distinguished  from  it  by  obtaining  evidence  of 
alcoholic  poisoning,  and  by  the  persistence  of  the 
mental  depression,  which  is  seldom  more  than  a 
transitory  symptom  in  the  general  paralytic. 

Delirium  tremens  is  described  fully  under  the 
heading  of  Alcoholism  ;  but  it  is  proper  to 
note  here  that  after  the  acute  symptoms  of  that 
disease  have  passed  away,  there  is  sometimes 
left  behind  a  state  of  subacute  insanity  of  a 
characteristic  nature.  At  first  suicidal  symp- 
toms are  apt  to  appear.  Suspicions  of  poisoning, 
fear  of  impending  evil,  and  hallucinations  of 
hearing  are  also  frequent.  The  treatment  re- 
quired is  constant  companionship  of  a  trust- 
worthy attendant,  exercise,  fresh  air,  and  change 
ofscene,  with  attention  to  every  ordinary  means 
of  restoring  the  functions  to  a  healthy  state. 
Under  proper  treatment  the  prognosis  is  favour- 
able. John  Sibbald. 
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2.  Amen.orrh.cea]  Insanity.  —  Mental  de- 
rangement is  often  accompanied  in  females  by  sup- 
pression of  the  menses.  But  in  many  such  cases 
the  insanity  cannot  be  called  amenorrhoeal,  as 
the  cerebral  and  uterine  disorders  may  only  be 
associated  as  both  symptomatic  of  some  debili- 
tating cause  affecting  the  whole  system.  Then 
the  mental  condition  is  usually  the  depression 
produced  by  anaemia.  But  there  is  a  mental  de- 
rangement directlyresulting  from  sudden  suppres- 
sion of  the  catamenia,  to  which  this  distinctive 
name  is  not  inaptly  applied.    Here  the  insanity 


takes  the  maniacal  form.  It  is  sometimes  ushered 
in  with  urgent  febrile  symptoms,  in  which  case 
the  mania  assumes  the  acutely  delirious  charac- 
ter. Where  general  febrile  disturbance  is  not 
prominent,  the  mental  condition  is  more  simply 
maniacal,  and  sometimes  does  not  get  beyond 
mere  irritability  with  delusions.  The  patholo- 
gical condition  must  in  either  case  be  regarded 
as  mainly  a  hyperaemia  of  the  brain. 

Treatment. — This  must  be  directed  towards 
the  restoration  of  the  arrested  discharge.  If 
the  patient  be  seen  at  the  commencement  of 
the  attack,  the  hip-bath  and  a  gentle  purgative 
may  recall  it.  If  the  menstrual  period  has 
passed,  the  attention  of  the  practitioner  must  be 
devoted  to  the  relief  of  the  more  urgent  symp- 
toms. If  the  symptoms  of  cerebral  congestion 
are  distinct,  leeches  will  probably  be  found  use- 
ful. Regular  action  of  the  bowels  should  be 
secured,  but  active  purgation  should  be  avoided. 
The  food  ought  to  be  easy  of  digestion,  and  care 
should  be  taken  not  to  let  it  be  deficient  in  quan- 
tity. If  the  mental  excitement  is  great  and  long- 
continued,  it  will  necessarily  produce  consider- 
able exhaustion,  and  the  condition  of  the  patient 
after  recovery  from  the  mental  excitement  will 
depend  very  much  on  the  extent  to  which  the 
strength  has  been  supported  during  the  continu- 
ance of  this  strain.  The  re-appearance  of  the 
catamenia  generally  implies  recovery  of  mental 
health;  but  cases  occur  where  prolonged  amenor- 
rhoea  leads  to  a  chronic  maniacal  condition, 
ultimately  passing  into  hopeless  dementia. 

John  Sibbald. 


3.  Choreic  Insanity. — There  appears  to  be 
an  intimate  connection  between  the  pathological 
basis  of  chorea  and  a  certain  disturbance  of  the 
mental  functions.  The  physical  and  the  mental 
symptoms  however  do  not  necessarily  correspond 
in  intensity.  Sometimes  where  the  convulsive 
symptoms  are  very  severe,  the  mental  condition 
is  merely  one  of  dulness,  apathy,  or  irritability. 
In  children  it  shows  itself  generally  in  a  mania- 
cal restlessness,  accompanied  by  delirium  of  a 
peculiarly  automatic  character.  It  is  frequently 
associated  at  all  periods  of  life  with  the  rheu- 
matic condition,  and  hence  it  has  by  some  authors 
been  called  rheumatic  insanity.  It  generally 
commences  with  sleeplessness  and  delirious  ex- 
citement of  a  remittent  character,  which  is  some- 
times accompanied  by  violent  convulsive  effort. 
As  the  excitement  passes  off,  delusions  of  bus 
picion  are  apt  to  arise,  and  these  are  strangely 
associated  with  an  apathetic  mental  condition. 
In  the  acute  form  the  prognosis  is  favourable, 
recovery  generally  taking  place  in  from  four  to 
eight  weeks.  The  chronic  form  is  apt  to  pass 
into  dementia.  John  Sibbald. 

Insanity.    See  Epileptic  In- 


4.  Epileptic 

SANITY. 

5.  Feigned  Insanity.  —  Insanity  may  be 
feigned  in  order  to  escape  the  obligation  of  duty, 
or  the  consequences  of  crime.  If  manifested  at  a 
time  when  its  recognition  might  be  a  benefit  to  the 
individual,  it  becomes  necessary  to  test  its  reality. 
It  must  not  be  rashly  inferred  in  any  case  that 
insanity  is  feigned;  for  it  sometimes  results  from 
the  excitement  consequent  on  a  sense  of  guilt  or 
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the  shock  of  a  false  accusation ;  or  it  may  ariso 
coineidently  but  independently  of  such  conditions. 
The  best  preparation  for  making  a  satisfactory 
examination  in  such  a  case  is  a  familiar  acquaint 
ance  with  the  appearance  and  conduct  of  persons 
undoubtedly  insane.    A  person  feigning  insanity 
must,  to  be  successful,  simulate  some  known 
form  of  the  disease;  and  as  each  form  presents 
a  more  or  less  definite  group  of  symptoms,  an 
impostor  is  apt  to  reveal  the  truth  by  omissions 
or  by  additions  inconsistent  with  the  part  that 
ho  attompts  to  play ;  but  the  mistake  generally 
made  by  the  impostor  is  to  over-act  the  part 
The  inquiry  may,  of  course,  assume  various  as- 
pects. A  person  may  pretend  to  have  been  insane 
at  the  time  a  certain  act  was  committed.  Here 
it  is  to  be  remembered  that  the  insanity,  if  real, 
would  not  probably  have  been  confined  to  the  time 
of  the  commission  of  the  crime  ;  and  some  evi- 
dence of  premonitory  symptoms  previous  to  the 
act  would  probably  be  found.  In  such  cases  it  is 
proper  to  regard  want  of  motive  as  so  far  an  in- 
dication of  insanity ;  but  when  the  supposition 
of  a  sudden  mental  perturbation  is  put  forward, 
some  reason  would  have  to  be  shown  for  its  oc- 
currence ;  and  some  history  of  the  occurrence  of 
cerebral  injury,  or  of  previous  attacks  of  insanity, 
epilepsy,  or  other  cerebral  affection  ought  to  be 
forthcoming.    A  person  feigning  to  be  insane  at 
the  time  he  is  examined  must  endeavour  to  present 
symptoms  of  either  mania,  melancholia,  mono- 
mania, dementia,  or  imbecility.  When  the  symp- 
toms arise  suddenly,  simulation  of  the  maniacal 
condition  is  generally  attempted.    The  exertion 
which  this  entails  will,  however,  generally  com 
pel  an  impostor  to  exhibit  symptoms  of  fatigue, 
and  even  to  sleep,  when  the  true  maniac  would 
exhibit  persistent  excitement.    The  raving  also 
when  feigned  may  be  recognised  as  hesitating  and 
premeditated.    Forgetfulness,  which  is  generally 
assumed  by  the  impostor,  is  an  unfrequent  symp- 
tom of  mania,  except  when  it  occurs  in  the  course 
of  general  paralysis,  and  this  is  a  disease  whose 
other  symptoms  could  scarcely  be  simulated.  If 
melancholia  or  monomania  be  feigned,  the  chief 
facts  to  be  borne  in  mind  are  that  such  con- 
ditions, when  real,  are  very  unlikely  to  arise 
suddenly  where  there  are  no  symptoms  of  bodily 
disease  to  account  for  them ;  and  that  they  are 
usually  characterised  by  a  tendency  to  conceal 
peculiarities,  or  at  least  not  to  push  them  osten- 
tatiously forward.    Dementia  never  occurs  sud- 
denly without  evident  cause.    A  class  of  cases 
occur  in  which  insanity  is  only  partially  feigned. 
Young  criminals  frequently  try  to  exaggerate  the 
'  signs  of  the  intellectual  weakness  which  is  so 
generally  mingled  with  their  moral  depravity,  in 
hopes  of  obtaining  a  relaxation  of  discipline,  or 
a  transference  from  a  prison  to  an  asylum.  Such 
cases  are  often  full  of  difficulty.    The  principle 
which  ought  to  regulate  our  action  is  to  avoid 
the  continuance  of  punishment  when  disease  or 
deficiency  renders  it  useless.    Before  deciding 
upon  the  reality  of  any  doubtful  case  of  insanity, 
all  the  physical  conditions  of  the  individual,  such 
as  the  amount  of  sleep,  the  state  of  the  pulse, 
skin,  tongue,  and  digestive  system  generally,  the 
conduct  and  the  state  of  health  immediately  pre- 
ceding the  signs  of  insanity,  should  be  ascertained. 
The  effect  of  remarks  mada  wUhin  hearing  of  the 
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suspected  person  should  be  observed ;  one  whr 
proclaims  his  own  insanity  should  be  distrusted. 
And  the  medical  history  of  the  family  aud  of  the 
individual  should  be  inquired  into,  with  a  view 
to  disclose  anything  which  might  have  causeo 
insanity  or  predisposed  to  it. 

John  Sibbald. 

6.  Gastro-Enteric  Insanity.  —  The  emo 

tional  condition  is  well  known  to  be  to  an  appre 
ciable  extent  dependent  on  the  state  of  the  prima 
vies  ;  and  where  the  nervous  system  is  predisposed 
to  derangement,  certain  affections  of  the  stomach 
and  bowels  seem  sufficient  to  produce  insanitv, 
and  to  stamp  it  with  a  special  melancholic 
character.  In  addition  to  the  mere  depression 
caused  by  anaemia,  there  is  associated  with  such 
affections  a  peculiar  anguish  of  mind,  and  ten- 
dency to  self-accusation,  which  is  often  of  the 
most  distressing  nature.  Refusal  of  food  is  fre- 
quently a  prominent  symptom.  The  intellectual 
perversion  is  often  slight,  and  seldom  so  promi- 
nent as  in  other  acute  insanities.  Relief  of  the 
bodily  symptoms  is  generally  accompanied  by  a 
return  to  sanity.  The  affections  which  have 
been  most  frequently  observed  to  produce  this 
form  of  melancholia,  are  irritation  and  catarrh 
of  the  mucous  membrane,  constipation,  strictun.- 
or  other  causes  of  distension  of  the  viscera,  and 
pressure  upon  the  6tomach  or  intestines  by 
tumours  in  the  epigastric  region.  Schroeder  van 
der  Kolk  described  the  mental  symptoms  as 
being  always  due  to  affections  of  the  colon; 
but  disease  of  other  portions  of  the  canal — as 
the  rectum  and  anus— seems  also  to  produce 
them.  John  Sibbald. 


7.  Hereditary  Insanity. — Stnon.  :  Fr.  Folic 
hirtditaire ;  Ger. ErblicheGeisteskrankheit. — This 
implies  insanity  symptomatic  of  hereditary  weak- 
ness of  the  nervous  system,  generally  coming  on 
without  the  intervention  of  appreciable  exciting 
cause. 

The  nervous  system  seems  to  be  peculiarly 
liable  to  be  involved  in  the  effects  of  heredi- 
tary degeneracy,  and  this  is  frequently  evinced 
by  the  occurrence  of  mental  symptoms.  The 
ages  at  which  these  are  developed,  and  the 
character  which  they  exhibit,  depend  both  on 
the  nature  and  on  the  strength  of  the  hereditary- 
disposition.    The  forms   of  insanity,  however, 
which  seem  to  be  most  directly  the  result  of 
hereditary  influence,  generally  make  their  ap- 
pearance at  those  periods  of  life  when  either 
rapid  structural  development  takes  place,  special 
functional  activity  is  first  exhibited  or  is  ulti- 
mately arrested,  or  upon  the  advent  of  senile 
decay.    The  ordinary  exciting  causes  of  insanity 
may  also  affect  persons  at  these  periods,  and  in 
such  cases  the  resulting  disorder  will  be  stamped 
more  or  less  distinctly  with  the  impress  of  its 
origin.    But  where  these  forces  do  not  come 
powerfully  into  play,  it  is  found  that  hereditary 
insanity  exhibits  a  special  character  according  to 
the  period  at  which  it  is  developed.    We  have 
thus  an  insanity  of  pubescence,  a  climacteric 
insanity,  and  a  senile  insanity.    Idiocy  and  im- 
becility (which  will  be  found  discussed  under  their 
respective  heads)  are  also  frequent  results  of 
hereditary  weakness,  showing  itself  during  foetal 
life,  or  during  the  period  of  dentition  ;  and  the 
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mental  derailments  which  often  affect  'women 
at  parturition,  and  during  the  processes  which 
precede  or  follow  it,  seem  to  occupy  a  position  in 
the  pathological  scale  intermediate  between  the 
lereditarj  and  the  accidental  form  of  insanity. 

Insanity  of  pubescence  is  a  condition  not  un- 
frequently  met  with,  and  one  which  it  is  very 
important  to  recognise  early  in  its  true  character. 
Much  unintentional  injury  is  frequently  done 
by  the  patient  being  at  first  regarded  as  a  de- 
linquent and  treated  accordingly,  instead  of  re- 
ceiving the  careful  management  suitable  to  the 
disease.  The  affection  is  characterised  by  great 
disorder  of  the  emotional  and  moral  nature,  which 
is  evinced  by  restless  though  seldom  violent 
excitement,  eroticism,  acts  of  purposeless  mis- 
chief, and  exhibitions  of  inordinate  vanity.  Any 
marked  change  of  disposition  during  the  passage 
from  youth  to  adult  life  ought  to  be  regarded  as 
probably  pathological  in  its  nature,  and  must  be 
carefully  watched.  Persistent  sleeplessness  at 
such  a  time  must  also  be  regarded  as  significant 
of  danger  to  the  mental  functions.  The  physical 
condition  is  indicated  by  capricious  appetite, 
and  symptoms  of  anaemia.  The  treatment 
required  is  rest  to  the  mind,  both  in  its  intel- 
lectual and  emotional  energies,  with  cultiva- 
tion of  everything  likely  to  develop  physical 
-vigour.  If  the  hereditary  tendency  is  not  ex- 
ceptionally strong,  or  aggravated  by  accidental 
tauses,  the  prognosis  is  not  unfavourable. 

Climacteric  insanity  occurs  in  males  between 
the  ages  of  fifty  and  sixty,  and  in  females  be- 
tween forty  and  fifty.  Its  general  character  is 
a  form  of  melancholia,  gradual  in  its  develop- 
ment, manifesting  itself  in  loss  of  sleep,  fear 
of  undefined  evil,  religious  despondency,  hal- 
lucinations of  the  senses,  refusal  of  food,  and 
frequently  in  a  suicidal  tendency.  Excitement 
and  exaltation  occur  rarely,  and  are  generally  of 
short  duration.  The  mental  disorder  is  fre- 
quently accompanied  by  very  marked  emaciation, 
and  the  tendency  is  always  to  anaemia.  The  treat- 
ment required  at  the  commencement  is  cessation 
of  mental  labour  and  change  of  scene.  During 
the  whole  progress  of  the  disease  the  diet  should 
be  full  and  nourishing,  and  the  digestive  func- 
tions often  require  to  be  stimulated  to  healthy 
action.  In  the  majority  of  cases  the  prognosis  is 
unfavourable,  and  where  recovery  does  not  take 
place  within  one  or  at  most  two  years  the  course 
is  generally  towards  dementia. 

Senile  insanity  is  essentially  a  form  of  de- 
mentia, which  comes  on  gradually  in  persons 
who  have  passed  through  the  earlier  periods  of 
life  without  disturbance  of  their  mental  health, 
but  who  break  down  in  old  age.  Its  principal 
features  are  loss  of  memory,  slight  excite- 
monts,  whimsical  likings  and  dislikings,  queru- 
lousness,  and  a  gradual  decadence  into  fatuity. 
It  is  subject  to  occasional  remissions,  which  are 
sometimes  very  short,  as  when  caused  by  the 
stimulus  of  acute  febrile  conditions.  But  they 
are  sometimes  so  prolonged  as  to  amount  prac- 
tically to  recovery.  Not  infrequently  the  break- 
down of  the  nervous  system  pursues  a  rapid 
course,  and  in  such  cases  there  is  often  a  marked 
similarity  in  the  symptoms  to  those  of  general 
paralysis.  Both  mental  and  physical  conditions 
.in  the  advanced  stages  of  each  are  sometimes 


practically  indistinguishable.  The  diagnosis  will 
depend  on  whether  the  characteristic  first  stage 
of  general  paralysis  has  been  observed  at  the 
commencement,  or  only  a  gradual  loss  of  physical 
and  mental  power.  Paralytics,  moreover,  are 
seldom  of  advanced  age. 

John  Sibbald. 

8.  Impulsive  Insanity. — Violent  acts  are 
committed  under  an  insane  impulse  by  numerous 
patients  whose  insanity  is  plain  and  acknow- 
ledged. They  may  be  done  under  the  influence 
of  delusions  or  hallucinations,  but  the  term  im- 
pulsive insanity  is  commonly  applied  to  a  dis- 
order manifested,  not  by  delusions  and  similar 
symptoms,  but  by  acts  of  violence  to  which  a 
patient  is  driven  by  blind,  uncontrollable,  and 
morbid  impulse,  whereby  the  will  and  the  reason 
are  overpowered  for  a  longer  or  shorter  time. 
These  are  for  the  most  part  acts  of  suicide  or 
homicide ;  and  in  connection  with  the  latter,  great 
controversy  has  arisen  as  to  the  responsibility 
of  persons  committing  them.  Here,  as  in  moral 
insanity,  there  are  no  delusions ;  frequently  no 
change  will  have  been  detected  in  the  individual 
prior  to  the  act,  nor  will  there  be  observers  of  it. 
And  it  is  a  fact  that  the  impulse  may  be  satisfied 
and  exploded  in  the  act,  and  having  thus  found  a 
vent  may  be  felt  no  longer,  at  any  rate  for  a  time. 
It  may  be  as  sudden  as  an  epileptic  fit,  and 
may,  like  the  latter,  bring  relief  to  the  brain. 
Indeed,  there  is  a  strong  connection  as  well  as 
analogy  between  the  two  disorders,  and,  as  Dr. 
Maudsley  says,  instead  of  a  convulsive  movement 
there  is  a  convulsive  idea. 

In  estimating  such  acts  as  these  we  must  not 
only  consider  the  act  itself  and  the  manner  of  its 
performance,  but  must  also  closely  inquire  into 
the  past  history  of  the  perpetrator  and  his  pro- 
genitors. For  all  this  we  may  or  may  not  have  op- 
portunity. If  the  act  is  one  of  attemptedsuicide. 
and  the  individual  is  kept  under  observation,  we 
may  have  no  difficulty  in  diagnosing  insanity. 
If  it  is  one  of  homicide,  and  the  criminal  is 
in  prison  for,  perhaps,  only  a  week  or  two,  op- 
portunity of  ascertaining  the  history  of  his 
family  may  fail,  nor  will  he  himself  be  under 
skilled  observation.  Moreover  the  period  just 
after  the  committal  of  an  impulsive  homicide 
will  very  probably  be  the  one  in  which  fewest 
symptoms  of  insanity  will  be  noticeable.  The 
period  immediately  preceding  it  will  be  that  which 
most  closely  demands  a  scrutiny,  but  we  may  be 
able  to  get  no  information  if  the  accused  has 
been  moving  from  place  to  place,  has  been  among 
strangers,  or  has  had  those  about  him  who  were 
obtuse  and  unobservant.  Many  an  act  of  sui- 
cide and  homicide  would  be  prevented  if  the 
friends  would  not  shut  their  eyes  with  such  per- 
tinacity to  the  strange  and  altered  looks  and  con- 
duct of  the  patient.  But  in  this  impulsive  form, 
although  there  may  not  have  been  enough  to 
warn  those  about  a  man  to  restrain  him,  there 
may  have  been  symptoms  which  are  sufficient 
subsequently  to  indicate  to  a  physician  the 
presence  of  mental  disorder.  There  may  have 
been  attacks  of  grand  mal  or  petit  mal :  there 
may  have  been  former  attacks  of  insanity,  periods 
of,  it  may  be,  slight  depression,  which,  though 
they  may  have  attracted  little  notice  at  the  time, 
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may  indicate  au  insane  diathesj.  The  sufferer 
may  have  Leon  sleeping  badly  or  have  taken  less 
nourishment  than  usual. 

The  medical  witness  will,  in  the  case  of  homi- 
cide, carefully  examine  and  pay  special  attention 
to  the  following  points  : — 

(a)  The  nature  and  character  of  the  act  must 
be  noted.  The  presence  or  absence  of  motive 
may  often  assist  us.  When  the  victim  is  near 
of  kin  and  dearly  loved,  suspicion  of  insanity 
will  at  once  arise.  When,  on  the  other  hand,  it 
is  a  perfect  stranger,  never  before  seen,  whore 
there  has  boen  no  previous  meeting  or  quarrel, 
the  samo  suspicion  will  arise.  The  method  of 
the  act  may  guide  us  somewhat,  but  not  so 
much.  Thero  may  be  premeditation,  though 
generally  there  is  not. 

(b)  The  demeanour  of  the  prisoner  after  the 
act  may  assist  us.  Were  there,  or  were  there  not, 
attempts  to  conceal  it,  or  to  escape  detection  and 
arrest?  What  was  said  in  explanation?  It 
sometimes  happens  that  there  is  complete  un- 
consciousness or  forgetfulness  of  what  has  oc- 
curred, and  we  may  then  strongly  suspect  the 
presence  of  epilepsy. 

(a)  We  must  closely  inquire  into  the  family 
history,  and  shall  often  find  that  in  cases  of  im- 
pulsive homicide,  the  family  of  the  accused  is 
saturated  with  insanity.  And  where  this  is  so, 
we  may  also  find  that  from  youth  the  accused  has 
been  deficient  and  weak  in  intellect,  or  odd  and 
eccentric.  The  weak-minded,  in  fact,  may  be 
grouped  in  a  special  class  of  homicides.  As 
there  is  a  weak-minded  moral  insanity,  so  there 
is  a  weak-minded  impulsive  homicidal  insanity 
the  sufferers  from  which  have  not  unfrequently 
been  hanged,  their  insanity  not  having  been 
sufficiently  marked  to  absolve  them  from  legal 
responsibility.  Fits  in  childhood  may  contribute 
to  this  state.  And  throughout,  at  the  age  of 
puberty,  or  in  adult  life,  there  may  be  slight 
but  sure  indications  of  the  insane  blood  that  has 
been  inherited,  which  are  displayed  in  an  im- 
pulse to  homicide  or  suicide,  even  as  in  others 
the  tendency  is  shown  in  ordinary  attacks  of 
insanity. 

(d)  We  must  look  very  closely  for  symptoms 
or  a  history  of  epilepsy.  Such  indications  as 
nocturnal  micturition  or  a  bitten  tongue  may 
guide  us  to  the  truth,  while  in  acknowledged 
epileptics  it  may  happen  that  the  homicidal  at- 
tack takes  the  place  of  the  ordinary  convulsion, 
and  without  the  occurrence  of  the  latter  there 
may  be  a  period  of  unconsciousness  and  uncon- 
scious action  lasting,  perhaps,  for  days.  See 
Epileptic  Insanity. 

The  occurrence  of  one  homicidal  attack  of  a 
strange  or  anomalous  character  may  make  us  fear 
its  recurrence,  and  when  we  have  to  examine  a 
criminal  who  has  committed  one  act  of  this  kind, 
it  is  important  to  inquire  whether  he  has  ever  at 
any  former  time  done  any  sudden  act  of  violence 
of  a  similar  description.  For  this  reason  such 
patients  should  not  be  released  from  an  asylum, 
except  under  great  and  special  precautions. 

Or.  F.  Bjlandford. 

9.  Legal  Insanity. — Lawyers  regard  insanity 
from  a  differcnt'point  of  view  from  medical  men. 
A  medical  man  npplies  his  mind  to  its  study  so 


as  to  ascertain  how  far  he  may  infer  from  the 
evidences  of  mental  action  the  existence  of  mor- 
bid conditions  which  he  may  hope  to  alleviate  or 
remove.  It  is  therefore  his  duty  to  be  acquainted 
with  6uch  symptoms  as  g'wt-  the  earliest  indica- 
tion of  the  approach  or  development  of  these 
morbid  processes.    For  it  is  during  their  initia- 
tory stages  that  he  may  most  successfully  inter- 
vene with  the  resources  of  his  art,  to  check 
their  progress  or  to  ward  them  off.    He  there- 
fore identifies  with  the  existence  of  disease, 
every  deviation  from  the  healthy  mental  standard 
which  indicates  the  necessity  for  medical  treat- 
ment or  advice.    A  lawyer,  on  the  other  hand, 
takes  note  of  insanity  only  in  so  far  as  it  affects 
the  safety  of  person  or  the  preservation  of  pro- 
perty.   The  question  which  he  seeks  to  deter- 
mine is  whether  a  person  is  justly  responsible 
for  certain  acts  which  he  has  committed,  or  is 
competent  to  perform  certain  acts  which  he  may- 
be called  on  to  perform.  It  is  evident,  therefore, 
that  the  legal  view  of  insanity  must  naturally  be 
much  more  limited  than  the  medical.  '  A  lawyer, 
when  speaking  of  insanity,'  &ays  Mr.  Justice 
Stephen,  '  means  conduct  of  a  certain  character  ; 
a  physician  means  a  certain  disease  one  of  the 
effects  of  which  is  to  produce  such  conduct ; '  an<l 
though  this  has  been  adversely  criticised  it  seems 
to  show  correctly  the  directions  in  which  the  two 
views  diverge.    They  might  perhaps  be  as  fairly 
indicated  in  other  words  if  we  say  that  the  lawyer 
has  to  deal  with  the  nature  or  quality  of  certain 
acts,  while  the  physician  has  to  deal  with  the 
condition  of  certain  persons.    No  satisfactory 
general  definition  of  legal  insanity  has  been  given. 
In  the  earlier  ages  of  our  legal  system  none  but 
the  most  outrageous  cases  of  insanity  were  recog- 
nised.   Bracton  in  the  thirteenth  century  defined 
a  madman  as  '  one  who  does  not  understand  what 
he  is  doing,  and,  wanting  mind  and  reason,  differs 
little  from  brutes.'    Sir  Edward  Coke,  though 
he  recognises  different  classes,  according  as  the 
insanity  is  congenital,  permanent,  or  temporary, 
only  admits  that  a  person  is  insane  when  he  is 
non  compos  mentis,  or  has  wholly  lost  his  memory 
and  understanding.    Sir  Matthew  Hale,  in  the 
seventeenth  century,  was  the  first  to  recognise 
the  existence  of  less  extreme  forms  of  insanity. 
'  Some  persons,'  he  said,  '  that  have  a  competent 
use  of  reason  in  respect  of  some  subjects,  are 
yet  under  a  particular  dementia  in  respect  of 
some  particular  discourses,  subjects,  or  applica- 
tions ;  or  else  it  is  partial  in  respect  of  degrees, 
and  does  not  excuse  persons  who  commit  capital 
acts  in  this  state.'    He  also  said  that  it  is  '  very 
difficult  to  define  the  invisible  line  that  divides 
perfect  and  partial  insanity,'  and  '  that  most 
persons  that  are  felons,  of  themselves  or  others, 
are  under  a  degree  of  partial  insanity  when  they 
commit  these  offences.'  The  recognition  of  these 
gradations,  reaching  even  to  the  mutual  overlap- 
ping of  crime  and  insanity,  indicates  as  much 
breadth  of  view  as  could  be  expected  at  a  time 
when  the  very  judge  who  recognises  them  passed 
sentence  of  death  on  persons  convicted  of  witch- 
craft.   We  cannot  doubt,  indeed,  that  at  that 
period  the  ignorance  of  the  nature  of  insanity 
was  such  that  many  lunatics  wore  executed  for 
this  offence.    The  recognition  of  the  necessity  of 
takinglegal  account  of  minor  degrees  of  insanity 
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than  'furious  madness'  or  idiocy  may  be  said  to 
commence  at  the  beginning  of  the  present  cen- 
tury. The  mode  in  -which  unsoundness  of  mind 
comes  intc  relation  with  law  at  present,  may  be 
looked  at  most  conveniently  from  three  points 
ot  view: — 1.  Where  a  person  suffers  from  such 
unsoundness  of  mind  that  it  is  necessary  for 
his  welfare,  or  the  safety  of  the  public,  that  his 
liberty  should  be  restricted  by  his  being  placed 
in  an  asylum  or  subjected  to  similar  restraint. 
2.  Where  a  person  suffers  from  such  unsound- 
ness of  mind  that  he  is  incapable  of  managing 
himself  or  his  affairs.  3.  Where  irresponsibility 
for  crime,  on  account  of  insanity,  is  pleaded  in  a 
court  of  law.  It  will  be  found  more  convenient 
to  consider  these  three  relations  of  insanity  and 
jurisprudence  separately.  The  reader  is  conse- 
quently referred  to  the  articles  specially  devoted 
to  them,  which  will  be  found  under  the  heads  of 
Lunacy,  Law  of ;  Civil  Incapacity  ;  and  Chi- 
min al  In  responsibility. 

John  Sibbald. 
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10.  Moral  Insanity. — Synon.:  Er.  Manie 
$ans  delire;  Folie  raisonnantc;  Monomanie  affec- 
tive; Ger.  Gemuihswahnsinn. 

Under  the  names  of  moral  insanity,  emo- 
tional insanity,  impulsive  insanity,  affective 
insanity,  has  been  described  the  disorder 
of  certain  patients,  which  is  manifested  by 
insane  actions  and  conduct  rather  than  by  in- 
sane ideas,  delusions,  or  hallucinations.  Such 
persons  are  sometimes  said  to  be  of  whole  and 
perfect  intellect,  though  unsound  in  the  moral 
and  emotional  part  of  their  brain.  They  come 
under  the  notice  of  medical  men,  not  so  much  for 
purposes  of  t  reatment  as  for  diagnosis.  Their  con- 
duct being  chiefly  displayed  in  foolish  or  violent 
acts,  they  require  to  be  restrained,  and  the  ques- 
tion arises  :  Is  this  conduct  badness  or  madness? 
are  they  responsible  for  it  or  not  ? 

Dr.  Maudsley  gives  moral  insanity  and  impul- 
sive insanity  as  two  subdivisions  of  emotional 
or  affective  insanity ;  and,  as  the  symptoms  are 
certainly  different,  we  cannot  do  better  than  con- 
sider them  under  separate  heads.  But  certain 
observations  are  applicable  to  both.  In  neither 
will  there  be  found  delusions,  and  as  delusions 
are,  in  the  opinion  of  some,  especially  lawyers, 
necessary  to  the  establishment  of  legal  insanity 
and  irresponsibility,  these  patients  are  not  legally 
insane.  Another  remark  is  that  this  moral  or 
impulsive  insanity  does  not  constitute  a  definite 
and  well-marked  disease,  like  acute  delirium  or 
general  paralysis.  Every  patient  may  at  one 
time  or  other  be  '  morally  insane,'  that  is,  may 
not  have  reached  the  stage  of  delusions,  or  may 
have  recovered  from  it,  and  every  patient  may 
commit  '  impulsive '  acts  of  violence,  whether  his 
insanity  is  displayed  in  other  ways  or  not. 

By  moral  insanity  is  to  be  understood  a  dis- 
order of  mind  shown  by  an  entire  change  of 
character  and  habits,  by  extraordinary  acts  and 
conduct,  extravagance  or  parsimony,  false  asser- 
tions and  false  views  concerning  those  nearest 
and  dearest,  but  without  absolute  delusion. 
Such  a  change  may  be  noticed  after  any  of  the 
ordinary  causes  of  insanity.  It  may  follow  epilep- 
tic or  apoplectic  seizures,  or  may  be  seen  after  a 
period  of  drinking.    Its  approach  is  gradual,  as 


a  rule,  rather  than  sudden,  and  the  extraordinary 
character  of  the  acts  may  not  at  first  be  so 
marked  as  subsequently.    Friends  wonder  that 
a  man  should  say  this  or  that,  or  should  do 
things  so  foreign  to  his  nature  and  habits,  but 
some  time  may  elapse  before  they  can  convince 
themselves  that  such  conduct  is  the  result  of 
disease,  and  the  acts  may  be  such  that  many 
will  look  upon  them  even  to  the  last  as  signs 
merely  of  depravity.    Such  insanity  of  course 
varies  in  degree.    When  it  is  well  marked,  and 
the  conduct  is  outrageous,  there  will  be  no  diffi- 
culty in  the  diagnosis.    But  it  may   be  less 
marked  ;  it  may  consist  of  false  and  malevolent 
assertions  concerning  people,  even  the  nearest, 
of  little  plots  and  traps  to  annoy  others,  in  which 
great  ingenuity  and  cunning  may  be  displayed. 
And  there  will  be  the  greatest  plausibility  in  the 
story  by  which  all  such  acts  and  all  other  acts 
will  be  explained  away  and  excused.    It  would 
seem  sometimes  as  if  a  universal  badness  had 
taken  possession  of  the  individual,  yet  a  badness 
so  inexplicable  that  it  can  only  be  looked  upon 
as  madness.    AVhere  we  can  ascertain  that  this 
condition  of  things  is  something  which  has  come 
over  the  patient,  being  formerly  absent,  and  that 
he  is  altogether  changed,  we  may  suspect  insanity. 
But  much  examination  and  opportunity  for  ex- 
amination may  be  needful  before  we  can  sign  a 
certificate,  for  such  people  are  often  very  acute, 
and  quite  on  the  alert.    They  have  no  scruples 
about  falsehood,  and  will  deny  or  justify  every- 
thing with  which  they  are  taxed  ;  and  where  the 
insanity  is  manifested  in  conduct,  the  medical 
man  may  never  be  a  witness  of  it,  and  is  obliged 
to  receive  on  hearsay  that  which  the  patient 
strenuously  denies.    Careful  inquiry,  however, 
will  probably  reveal  the  origin  and  cause  of  the 
change  ;  there  may  have  been  a  period,  though 
short,  of  acute  insanity — as  acute  mania  or  me- 
lancholia— which  passed  away  and  left  this  as  a 
permanent  condition;  or  it  maybe  the  precursor 
of  a  more  advanced  stage  of  the  disorder,  one 
marked  by  the  ordinary  symptoms,  as  delusion* 
and  hallucinations.    If  the  change   has  been 
rapid  and  progressive,  if  the  sufferer  has  become 
more  and  more  outrageous  and  eccentric,  it  is 
likely  that  in  a  short  time  unmistakable  in- 
sanity will  be  displayed;  but  some  cases  pro- 
gress slowly,  and  steps  for  restraint  have  to 
be  taken  before  anything  like  delusion  is  to 
be  found.    It   may  be  necessary  to  prevent 
a    man  from  squandering    all    his  property 
— a  common  symptom  in  this  variety — or  from 
wandering  from  home  and  absenting  himself 
no  one  knows  where,  or  keeping  low  company. 
And  when  a  man  previously  quite  sober  suddenly 
takes  to  drinking,  the  question  may  arise  whether 
this  is  not  the  effect  of  insanity.    Great  diffi- 
culty may  be  found  in  proving  the  latter,  but 
unquestionably  it  is  often  the  case.    Here,  how- 
ever, if  the  habit  is  indulged  in,  the  patient  will 
most  likely  get  rapidly  worse,  and  then  restraint 
will  be  more  easily  enforced. 

Moral  insanity  may  be  the  precursor  of  general 
paralysis  ;  it  may  also  be  the  sequel  and  result  of 
a  more  severe  insanity  ;  it  may  be  the  outcome 
of  apoplexy,  or  of  a  blow  or  other  damage  to  the 
brain.  It  may  be  one  of  the  alternating  states 
of  the  so-called  Folie  circulaire.    Here  a  period 
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of  depression  alternates  with  ono  of  excitement, 
gaiety,  self-glorification,  or  irascibility,  and  the 
latter  may  be  one  closely  resembling  that  usually 
called  moral  insanity,  and  evidenced  by  exag- 
gerated conduct  and  absurd  acts.  It  may  follow 
a  simple  attack  of  epilepsy,  or  may  be  the  pre- 
cursor of  such  attacks,  being  a  part  of  that  epi- 
leptic condition  known  as  masked  epilepsy.  See 
Epii.kptic  Insanity. 

The  one  constant  and  marked  feature  of  this 
insanity  is  the  absence  of  delusion  ;  but  we  are 
not  on  this  account  to  argue  that  tho  intellect 
is  sound.  Thero  is  often  great  acuteness  and 
cunning  displayed  by  such  patients,  yet  along 
with  the  cunning  there  may  be  the  most  silly 
and  foolish  conduct.  Often  there  is  great  acute- 
ness  shown  by  those  who  have  delusions,  but 
bocause  of  the  latter  we  say  their  intellect  is 
disordered.  Yet  it  is  proof  of  disorder  of  the 
intellect  if  a  patient  spends  his  capital  as  though 
it  were  income,  defends  and  justifies  the  most 
outrageous  acts,  and  cannot  be  made  to  see  that 
they  are  outrageous.  Close  examination  will 
probably  reveal  the  fact  that  there  is  very  con- 
siderable .intellectual  lesion  in  these  cases.  There 
is  a  want  of  the  power  of  attention  and  concen- 
tration of  ideas  on  a  subject.  A  patient  com- 
mences a  story  of  his  grievances,  and  in  two 
minutes  is  far  away  from  his  theme,  and  is  boast- 
ing of  his  virtues  or  conduct,  and  no  amount  of 
bringing  back  will  enable  him  to  give  a  definite 
and  succinct  account  of  what  he  has  to  complain 
of.  Such  rambling  is  a  marked  symptom  of  this 
insanity,  and  a  strong  indication  of  a  weakened 
intellect. 

There  is  ono  more  form  of  moral  insanity 
which  is,  perhaps,  the  hardest  of  all  to  diagnose 
and  estimate.  It  is  the  congenital  moral  defect 
occasionally  met  with  in  persons  who  have  been 
from  birth  odd  and  peculiar,  and  incapable  of 
acting  and  behaving  like  other  people.  They  can 
hardly  be  called  idiots  or  imbeciles,  for  they  may 
exhibit  a  considerable  amount  of  intellect  and 
even  genius  in  certain  special  directions.  We 
shall  generally  find  that  they  are  the  offspring 
of  parents  strongly  tainted  with  insanity,  epi- 
lepsy, or  alcoholism,  and  many  in  childhood  are 
the  subject  of  fits,  chorea,  or  other  neuroses. 
They  are  incapable  of  being  instructed  like  other 
boys  and  girls,  are  often  frightfully  cruel  towards 
animals  or  their  brothers  and  sisters,  and  seem 
utterly  incapable  of  telling  the  truth  or  under- 
standing why  they  should  do  so.  Here  there  is 
no  change ;  we  cannot  compare  the  individual's 
condition  with  a  former  one,  but  we  can  only 
estimate  him  by  the  average  of  mankind.  These 
are  the  persons  who  commit  crimes  and  become 
the  chronic  inmates  of  prisons,  and  it  is  most 
difficultboth  for  medical  and  otherprison-officials 
to  say  how  far  they  are  responsible,  and  how  far 
not.  Careful  and  special  education  is  needful  for 
them,  and  this  they  may  obtain  if  they  are  born 
of  well-to-do  parents,  but  a  vast  number  are  to 
be  found  amongst  the  ranks  of  the  lower  classes ; 
the  offspring  of  intemperance  and  poverty,  they 
swell  the  numbers  of  the  criminal  classes  in  no 
inconsiderable  degree. 

G-.  F.  Blandfohd. 
11.  Pellagrous  Insanity. — This  is  a  form  of 


insanity  associated  with  pelbigra,  and  not  met 
with  in  Britain.  It  is  characterised  by  mental 
symptoms  usually  indicative  of  anaemia — great 
depression,  frequently  with  tendency  to  suicide, 
passing  on  to  chronic  dementia.  It  is  mobt  fre- 
quently met  with  in  Italy. 

12.  Phthisical  Insanity.  — It  has  been  gene- 
rally observed  that  there  is  a  special  mental  cha- 
racter associated  with  pulmonary  tuberculosis. 
This  consists  frequently  in  a  peculiar  cheerful 
hopefulness,  which  has  received  the  name  of  spet 
phthisica,  and  which  seems  strangely  out  of  har- 
mony with  the  unmistakable  signs  of  an  inevit- 
able doom  by  which  it  is  accompanied.  But 
there  is  also  a  state  of  mental  depression  which 
has  been  observed  in  intimate  association  with 
the  disease.  The  peculiar  hopefulness  is  most 
frequently  met  with  in  the  acute  and  active  forms 
of  phthisis,  and  it  is  often  so  irrational  and  per- 
sistent as  to  amount  to  an  insane  delusion,  grow- 
ing as  it  does  in  strength  while  the  evidences  of 
its  baselessness  accumulate.  In  the  last  stages  of 
the  malady  the  religious  and  general  emotional 
exaltation  is  often  extreme,  and  actual  delirium 
is  not  infrequent.  An  opposite  mental  condition 
is  met  with  in  chronic  phthisis,  more  especially 
in  that  form  of  it  which  has  been  called  latent. 
All  through  the  course  of  the  disease  there  is  a 
prevailing  depression  and  distrustfulness,  though 
the  physical  symptoms  are  neither  so  distressing 
nor  so  obvious  as  in  the  acuter  forms.  The  men- 
tal symptoms  sometimes  precede  the  physical. 
Languor  and  depression,  mingled  with  wayward- 
ness, are  characteristic  of  the  initial  stage.  This 
is  usually  accompanied  by  general  functional 
debility,  which  is  often  attributed  to  mere  dis- 
turbance of  digestion  and  nutrition.  The  skin  is 
habitually  pale,  and  the  circulation  feeble.  In 
many  cases  the  physical  signs  of  pulmonary  dis- 
ease when  present  are  apt  to  be  overlooked,  and 
occasionally  they  escape  observation  for  years. 
Where  the  mind  is  much  affected  the  ordinary 
symptomatic  cough,  expectoration,  and  dyspnoea 
are  often  absent ;  and  this  is  the  case  sometimes 
where  physical  exploration  reveals  the  existence 
of  extensive  vomicae  and  other  characteristics  of 
advanced  disease.  The  mental  condition  as  the 
further  stages  are  reached  becomes  less  one  of 
depression  and  more  one  of  distinct  enfeeble 
ment.  Occasional  fits  of  considerable  irritability 
and  excitement  occur.  Dr.  Clouston,  who  first 
drew  special  attention  to  this  condition,  says  of 
the  patients  that  '  there  is  a  want  of  fixity  in 
their  mental  condition.  There  is  a  disinclination 
to  enter  into  any  kind  of  amusement  or  con- 
tinuous work  ;  and  if  this  is  overcome  there  is 
no  interest  manifested  in  the  employment  It 
might  be  called  a  mixture  of  subacute  mania 
and  dementia,  being  sometimes  the  one  and 
sometimes  the  other.  As  the  case  advances,  the 
symptoms  of  dementia  come  to  predominate ;  but 
it  is  seldom  of  that  kind  in  which  the  mental 
faculties  are  entirely  obscured,  with  no  gleam  of 
intelligence  or  any  tendency  to  excitement.  If 
thero  is  any  tendency  to  periodicity  in  the  symp- 
toms at  all,  the  remissions  are  not  so  regular, 
nor  so  complete,  nor  so  long  as  in  ordinary 
periodical  insanity.  If  there  is  depression  it  is 
accompanied  with  irritability  and  the  want  of 
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any  fixed  depressing  idea  or  delusion.  If  there 
is  any  single  tendency  that  characterises  these 
cases,  it.  is  to  be  suspicious.'  Where  any  chronic 
form  of  insanity  is  associated  with  phthisis  the 
chance  of  complete  restoration  to  sanity  is  very 
small.  In  the  affection  distinguished  by  emo- 
tional exaltation  no  special  treatment  is  called 
for.  The  only  indication  of  treatment  in  the 
other  type  of  disease  is  the  necessity  of  keeping 
up  a  full  supply  of  nourishment  to  the  brain  ; 
and  this  sometimes  requires  that  forcible  feeding 
should  be  resorted  to.  Where  the  mental  con- 
dition is  much  disturbed,  a  trustworthy  attend- 
ant ought  to  be  employed,  and  the  general  treat- 
ment should  always  be  tonic  and  stimulating. 
Removal  to  an  asylum  ought  in  most  cases  to  be 
avoided.  John  Sibbald. 

13.  Puerparal  Insanity. — Synon.  :  Insania 
gravidarum  ;  Insania  puerperarum ;  Insania  lac- 
tantium;  Fr.  Folic  puerperale;  Ger.  Puerperal- 
manie. 

Definition. — Insanity  developed  during  preg- 
nancy, parturition,  or  lactation. 

It  has  been  the  custom  of  authors,  till  a  recent 
period,  to  include  under  this  heading  the  forms 
of  insanity  which  occur  in  females  during  the 
periods  of  utero-gestation,  the  puerperal  state, 
and  lactation.  It  is  now  frequent  to  find  the 
term  '  puerperal '  restricted  to  the  derangements 
which  come  on  at  the  time  of  delivery,  or  within 
a  short  period  thereafter.  Whatever  names  we 
adopt,  it  is  impossible  to  consider  the  insanity 
occurring  at  these  different  periods  quite  inde- 
pendently. The  condition  of  the  woman  during 
the  whole  process,  from  the  time  of  conception 
till  the  child  is  weaned,  represents  one  of  those 
physiological  crises  during  which  congenital  or 
acquired  weakness  of  constitution  tends  to  show 
itself. 

The  insanity  of  pregnancy  generally  takes 
the  melancholic  form,  and  seems  to  be  due  in 
some  cases  chiefly  to  a  gradually  developed 
anaemia,  and  in  others  to  disturbance  of  the 
abdominal  viscera,  both  of  which  conditions  are 
frequently  associated  with  mental  depression. 
The  delusions  which  characterise  the  disorder 
are  generally  exaggerations  of  the  anxieties  and 
whims  so  frequent  in  pregnancy.  In  the  severer 
forms  the  suicidal  impulse  is  frequently  developed. 
The  prognosis  is  generally  favourable ;  but  re- 
covery seldom  occurs  till  the  termination  of  the 
gestation.  It  may  sometimes  be  expedient  to 
resort  to  the  induction  of  premature  labour.  In 
all  cases  a  torpid  condition  of  the  digestive  func- 
tions should  be  carefully  corrected. 

Puerperal  insanity  in  its  more  restricted  mean- 
ing is  frequently  understood  to  include  all  de- 
rangements occurring  at  parturition,  or  within 
six  or  eight  weeks  after  it.  But  it  is  better  to 
limit  the  term  to  what  occurs  during  the  first 
three  weeks,  as  the  form  of  disorder  which  com- 
mences after  that  period  is  generally  different  in 
character. 

^Etiology. — Prominent  among  the  causes  of 
puerperal  mania  are  all  states  of  debility,  either 
induced  before  parturition  by  want,  intemperance, 
disorders  of  nutrition,  or  rapid  succession  of  preg- 
nancies, especially  if  lactations  and  pregnancies 
lie  carried  on  simultaneously  ;  or  it  may  be  the 
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result  of  weakness  induced  during  parturition 
by  haemorrhage  or  exhaustion.  It  is  liable  to 
occur  in  primiparae,  when  the  subjects  are  either 
exceptionally  young  or  exceptionally  advanced 
in  life.  Irritation  arising  in  the  pelvic  organs, 
intestines,  or  mammae  also  tends  to  produce  it. 
Any  inordinate  mental  excitement  or  depression 
is  apt  to  briDg  it  on.  Where  any  of  these  causes 
are  superimposed  on  hereditary  tendency,  the 
danger  is  of  course  greatly  augmented. 

Symptoms. — Attacks  of  maniacal  excitement 
sometimes  occur  during  actual  parturition.  They 
are  usually  of  very  short  duration,  and  seem  to 
be  directly  dependent  on  the  intense  suffering 
which  may  accompany  the  pains.  The  most  fre- 
quent period  of  their  occurrence  is  when  the  head 
of  the  child  is  passing  either  the  os  internum  or 
externum.  The  more  serious  phase  of  the  dis- 
order is  in  its  acute  stage  a  variety  of  acute 
maniacal  delirium.  It  usually  commences  with- 
in a  week  or  ten  days  after  delivery.  Gen- 
erally it  is  preceded  by  sleeplessness,  and  the 
patient  manifests  more  or  less  apprehension  of 
coming  evil.  Sometimes,  however,  she  awakes 
delirious  from  what  had  been  regarded  as  a 
healthy  slumber.  When  the  attack  has  com- 
menced, sleep  is  always  either  very  imperfectly 
obtained,  or  is  altogether  absent.  The  pulse  is 
quick;  the  skin  often,  but  not  always,  dry  and  hot; 
and  the  head  throbbing.  The  eyes  are  bright, 
and  the  face  generally  pale,  with  occasional 
flushing.  The  expression  is  generally  indicative 
of  alarm  or  suspicion  on  the  part  of  the  patient. 
The  tongue  is  dry  and  furred,  and  the  secretions 
of  milk  and  lochia  are  either  suppressed  or 
diminished.  The  bowels  are  sometimes  loose, 
but  constipation  is  the  usual  condition.  The 
appetite  is  uncertain ;  sometimes  it  is  impaired, 
but  more  frequently  it  is  abnormally  large.  Not 
infrequently  the  sense  of  taste  is  perverted,  and 
the  patient  suspects  the  presence  of  poison  in 
her  food,  and  persistently  refuses  it.  The  breath 
is  often  offensive  in  odour.  Sometimes  the  men 
tal  excitement  does  not  reveal  itself  in  language, 
and  the  patient  may  be  obstinately  taciturn  from 
the  commencement.  But  there  is  usually  a  great 
increase  of  loquacity,  gradually  increasing  from 
the  beginning,  and  passing  into  incoherent 
raving.  Sudden  impulsive  acts  of  violence  fre- 
quently manifest  themselves  in  this  disorder,  and 
m  these  the  patient  often  attempts  to  destroy 
herself,  her  child,  or  persons  for  whom  she 
has  usually  the  most  affectionate  regard.  She 
generally  appears  to  be  dissatisfied  with  those  in 
attendance  on  her,  and  often  entertains  delusions 
as  to  their  identity.  In  many  cases  the  mental 
condition  bears  a  strong  resemblance  to  that  of 
delirium  tremens,  especially  when  the  patient 
has  undergone  privations,  or  has  been  intern 
perate  during  pregnancy. 

Diagnosis. — The  only  conditions  for  which 
puerperal  insanity  may  be  mistaken  are  the 
typhoid  delirium  of  puerperal  fever  or  pyaemia ; 
and  the  violent  excitement  frequently  sympto- 
matic of  meningitis.  In  these  cases  the  febrile 
condition  precedes  the  development  of  the  deli- 
rium, while  in  puerperal  mania  the  mental 
symptoms  show  themselves  from  the  first.  In 
meningitis  the  pupils  are  generally  contracted, 
and  the  headache  is  peculiarly  intense ;  while  in 


730  INSANITY, 

puerperal  mania  the  pupils  are  usually  dilated, 
and  the  headache  is  not  a  very  prominent  symptom. 

Prognosis. — According  to  tho  published  sta- 
tistics of  this  disease,  recovory  may  bo  expected 
in  about  70  per  cent,  of  the  eases,  and  ft  fatal 
termination  need  not  be  anticipated  in  more 
than  5  per  cent.  But  as  these  figures  are  in  a 
great  measure  obtained  from  asylum  statistics, 
and  other  sources  in  which  only  the  severer  and 
more  persistent  forms  have  been  taken  into 
account,  it  may  be  fairly  assumed  that  the  true 
estimato  would  be  much  more  favourable  The 
duration  of  the  insanity  may  vary  from  a  few 
din  s  to  a  year,  after  which  time  the  proportion  of 
recoveries  becomes  extremely  small.  The  great 
proportion  of  recoveries  takes  place  during  the 
first  six  months.  The  most  favourable  symp- 
toms, in  addition  to  amelioration  of  the  mental 
symptoms,  are  increase  of  bodily  weight,  and  re- 
storation of  the  catamenia. 

Treatment. — The  transitory  mania  which 
sometimes  accompanies  tho  severer  pains  of 
labour  does  not  require  special  treatment ;  but 
anaesthetics  may  be  given  as  a  preventive  measure 
in  cases  where  there  is  a  known  liability  to  such 
excitement.  Special  care  ought  also  to  be  taken 
after  such  attacks,  until  the  strength  is  fully 
restored,  to  avoid  injury  by  premature  bodily 
exertion,  unnecessary  social  intercourse,  disquiet- 
ing news,  or  any  kind  of  mental  or  moral  strain. 
In  the  treatment  of  the  graver  form  of  puerperal 
mania,  the  chief  objects  are  to  remove  all  sources 
of  irritation,  to  restore  the  patient's  strength,  and 
to  obtain  repose.  If  there  is  any  accumulation 
of  faeces,  a  smart  purgative  should  be  at  once  ad- 
ministered. If  the  lochial  discharge  is  scanty, 
an  injection  of  warm  water,  containing  carbolic 
acid  or  some  other  antiseptic  remedy,  should  be 
given  per  vaginam.  The  condition  of  the  bladder 
should  be  ascertained,  and  this  organ  should  be 
relieved,  if  necessary  ;  care  should  also  be  taken 
not  to  allow  the  breasts  to  be  over-distended.  In 
those  cases  in  which  violent  excitement  does  not 
come  on  suddenly,  an  attack  may  sometimes  be 
warded  off  or  cut  short  by  relieving  the  sleepless- 
ness which  is  one  of  the  early  symptoms.  As  a 
hypnotic  about  thirty  grains  of  chloral  is  the 
best.  Opium  ought  to  be  avoided,  and  hyoseya- 
mus  and  belladonna  cannot  be  relied  on.  In 
every  case  the  patient  should  receive  from  the 
first  as  much  light  and  nourishing  food  as  her 
digestive  powers  can  properly  bear ;  for  it  must 
always  be  remembered  that  we  have  to  deal 
with  a  condition  of  anaemia.  Both  in  the  first 
stage,  and  when  the  disease  is  more  advanced, 
everything  must  be  done  to  promote  tranquil- 
lity. The  room  should  be  darkened,  and  still- 
ness maintained  as  far  as  possible,  for  the  at- 
tention of  the  patient  is  very  easily  excited, 
and  both  vision  and  hearing  are  preternatu- 
rally  acute.  Constant  supervision  is  necessary, 
however,  on  account  of  the  tendency  to  sudden 
impulsive  violence ;  and  the  patient  should  see 
her  infant  as  seldom  as  possible.  After  the 
maniacal  condition  has  fairly  declared  itself,  the 
child  should  be  removed  altogether,  as  its  pre- 
sence is  sometimes  productive  of  great  excite- 
ment in  the  patient,  and  must  always  be  regarded 
as  attended  with  risk  to  itself.  In  cases  where 
the  excitement  is  somewhat  of  a  hysterical 


VAKIKTIES  01'. 

character,  bromide  of  potassium,  given  in  twenty, 
grain  doses  at  intervals  of  four  hoars,  may  pro- 
duce good  results.  Cooling  applications  to  the 
head  sometimes  soothe  irritation,  and  induce 
sleep.  Digitalis  in  small  doses,  and  warm  baths, 
have  proved  useful.  Alcoholic  stimulants  should 
generally  be  given  with  the  food;  their  effects 
being  carefully  watched,  and  the  quantity  varied 
accordingly.  Bleeding  and  every  kind  of  deple- 
tion should  be  avoided.  The  nursing  and 
attendance  should,  if  possible,  be  entirely  en- 
trusted to  strangers,  and  the  patient  should  not 
be  permitted  to  see  any  members  of  her  family. 
It  will  sometimes  be  necessary,  especially  in  the 
case  of  poor  persons,  to  resort  to  asylum  treat- 
ment ;  but  this  ought  not  to  be  done  if  it  can  be 
avoided  ;  and  with  patients  in  good  circumstances 
it  ought  never  to  be  necessary  in  the  acute  stage 
of  the  disease.  When  the  disease  becomes 
chronic,  tonics,  such  as  quinine  and  iron,  ought 
to  be  given,  and  a  plentiful  supply  of  nourish- 
ment should  then,  as  all  through  the  illness,  be 
carefully  administered.  Patients  liable  to  this 
disorder  should  not  be  allowed  without  consider- 
ation to  nurse  their  children. 

The  insanity  of  lactation  is  symptomatic  of 
causes  which  come  into  play  after  the  puerperal 
period,  and  it  ought  perhaps  to  be  looked  on  as 
symptomatic  merely  of  prolonged  anaemia.  Acute 
maniacal  symptoms  of  short  duration  may  occur ; 
but  the  characteristic  condition  is  melancholia, 
ushered  in  by  headache,  tinnitus  aurium,  flashes 
of  light  before  the  eyes,  and  other  signs  of 
debility.  A  suicidal  tendency  sometimes  appears. 
The  treatment  required  is  to  wean  the  child,  and 
generally  to  save  and  increase  the  strength  of  the 
patient.  The  prognosis  is  favourable  in  the 
majority  of  cases.  John  Sibbald. 

1 4.  Syphilitic  Insanity. — Among  the  results 
of  constitutional  syphilis,  affections  of  the  nervous 
system  are  not  uncommon  ;  and  when  the  disease 
affects  the  brain,  the  mental  symptoms  that  arise 
are  found  in  the  majority  of  cases  to  present  a 
marked  similarity  in  their  character.  In  such 
cases  the  mental  disorder  is  generally  preceded, 
as  in  so  many  forms  of  insanity,  by  distressing 
sleeplessness.  This  is  followed  gradually  by  in- 
creasing depression  of  mind.  Eeligious  anxiety 
of  a  peculiarly  hopeless  character  frequently 
shows  itself.  Exaggerated  self-accusings  are 
earnestly  uttered  by  those  who  have  previously 
been  unusually  callous  as  to  the  results  of  their 
actions.  Hypochondriacal  delusions  are  not  un- 
common, and  are  frequently  associated,  in  the 
mind  of  the  patient,  with  the  fact  of  the  syphi- 
litic infection.  The  feeling  of  alarm  which  ac- 
companies these  symptoms  sometimes  developes 
into  a  violent  excitement,  which  may  be  called 
maniacal.  If  the  symptoms  be  associated  with 
any  of  the  ordinary  signs  of  syphilitic  poisoning 
— the  dry,  scaly  skin,  and  the  sallow  lean  face  ; 
and  especially  if  any  of  the  characteristic  erup- 
tions are  present,  the  mental  disease  may  be 
expected  to  yield  to  treatment  by  mercurials 
and  iodide  of  potassium.  The  mental  symptoms 
which  have  been  here  described  seem  to  occur 
without  the  existence  of  any  important  structural 
lesions  in  the  encephalon.  The  development  of 
gummy  products  within  the  cranium  is  frequently 
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evinced  by  symptoms  similar  to  those  of  general 
paralysis.  Headache  of  very  persistent  character, 
giddiness,  vertigo,  and  epileptoid  fits  occur, 
accompanied  at  first  with  mental  depression. 
During  the  progress  of  the  disease  attacks  of 
acute  delirium  are  not  unusual.  Sometimes 
extravagant  delusions,  such  as  are  frequent  in 
general  paralysis,  are  exhibited;  but  generally 
the  progress  of  the  disease  is  characterised  by 
a  gradual  falling  into  dementia.  The  prognosis 
in  such  cases  must  be  regarded  as  unfavourable, 
but  considerable  improvement  frequently  follows 
the  administration  of  antisyphilitic  remedies. 

John  Sibbald. 

INSECT  PARASITES.— Insect  parasites 
are  of  two  kinds,  external  and  internal.  The 
former  are  described  under  several  affections  of 
the  6kin  (see  Pediculi  ;  Scabies  ;  &c.) ;  the 
»atter  are  classed  with  the  entozoa.  See  (Estbus  ; 
Chigoe  ;  and  Demodex. 

INSENSIBILITY  (in,  not,  and  sentio,  I 
perceive). — This  -word  signifies  either  loss  of  con- 
sciousness ;  or  merely  loss  of  sensation  in  a  part. 
See  Consciousness,  Disorders  of ;  and  Sensation, 
Disorders  of. 

INSOLATIO  (in,  in,  and  sol,  the  sun).— A 
synonym  for  sunstroke  (see  Sunstroke).  Inso- 
lation is  also  used  to  designate  a  method  of  treat- 
ment, which  consists  in  exposing  the  patient  to 
the  rays  of  the  sun. 

INSOMNIA  (in,  not,  and  somnus,  sleep). 
Want  of  sleep,  or  sleeplessness.  See  Sleep, 
Disorders  of. 

INSPECTION  (inspicio,  I  look  upon).— The 
technical  name  for  the  examination  of  a  patient 
by  the  sense  of  sight.  See  Physical  Examina- 
tion. 

INSTILLATION  (in,  into,  and  stilla,  a 
drop). — The  method  of  applying  remedies  to  a 
part  in  the  form  of  drops.  Instillation  is  chiefly 
employed  in  connection  with  the  eye. 

INSUFFICIENCY  (in,  not,  and  sufficio, 
I  am  sufficient). — A  synonym  for  incompetence. 
See  Incompetence. 

INSUFFLATION  (in,  into,  and  sufflo,  I 
blow). — This  term  is  used  in  the  same  sense  as 
inflation  (see  Inflation).  It  is  also  a  name  given 
to  a  method  of  applying  remedies  in  the  form 
of  powder  to  the  throat  and  respiratory  passages, 
by  blowing  them  through  a  tube  into  these  parts. 
See  Inhalations,  Therapeutic  Uses  of. 

INTEGUMENTS,  Diseases  of.  See  Skin, 
Diseases  of. 

INTELLECTUAL  INSANITY.  See  In- 
sanity. 

INTEMPEEANCE,  Effects  of.  See  Al 
coholism  ;  and  Disease,  Causes  of. 

INTERCOSTAL  NEURALGIA.  —  Any 

of  tho  dorsal  nerves  may  be  the  seat  of  neuralgia, 
not  differing  materially  in  its  symptoms  from 
neuralgia  affecting  other  mixed  nerves,  but  espe- 
cially important  from  a  diagnostic  point  of  view. 
The  pains  are  paroxysmal ;  usually  affect  the 
region  of  distribution  of  the  anterior  division  of 
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one  or  two  of  the  dorsal  nerves;  and  are  confined' 
to  one  side,  most  frequently  the  left. 

JEtiology. — The  female  sex,  neurotic  heri- 
tage, and  weak  general  health  predispose  to  in- 
tercostal neuralgia.  As  determining  causes  may 
be  mentioned  blows ;  the  action  of  cold ;  local 
injury  to  the  nerves  from  the  growth  of  thoracic 
aneurism ;  and  disease  of  the  vertebrae.  Ex 
haustion  from  oversuckling,  monorrhagia,  or 
leucorrhcea;  irritation  from  cracked  nipples ;  and 
pregnancy  are  all  occasional  but  important  causes 
of  this  form  of  neuralgia.  The  pain  met  with 
in  the  chest  in  early  cases  of  phthisis  is  not  un- 
frequently  due  to  intercostal  neuralgia. 

Symptoms. — Pain  is  complained  of  at  some 
part  of  one  side  of  the  thorax  or  abdomen,  most 
often  in  the  region  innervated  by  the  sixth, 
seventh,  eighth,  or  ninth  intercostal  nerves,  and 
much  more  frequently  in  the  front  or  side  than> 
behind.  It  is  occasionally  found  in  the  axilla 
and  inner  side  of  the  arm.  The  pain  may  be 
intermittent,  occurring  in  paroxysms,  varying  in 
number  from  a  recurrence  every  few  minutes  to 
only  two  or  three  such  during  the  twenty-four 
hours  ;  or  there  may  be  persistent  pain  of  a  dull 
character,  interrupted  at  varying  iatervals  by 
darts  of  a  very  sharp  kind,  which  may  sometimes 
be  referred  with  precision  to  the  course  of  the 
neighbouring  nerve.  The  pain  is  described  as 
'  tearing,'  or  resembling  such  injuries  as  a  'stab 
of  a  knife,'  or '  boring  with  a  red-hot  iron.'  The 
acts  of  coughing  or  sneezing,  as  well  as  any 
rapid  movements  of  the  body,  are  apt  to  increase 
the  distress,  but  the  pain  is  also  independent  of 
these  disturbances,  and  will  attack  without  any 
such  provocation.  The  pain  is  sometimes  more 
of  a  wearing  than  acute  character,  and  the  rei-t 
will  often  be  destroyed  by  it.  Painful  points 
are  sometimes  to  be  discovered  in  the  following 
situations: — 1.  Over  a  spinous  process  corre- 
sponding to  the  emergence  of  the  affected  dorsal 
nerve  from  the  intervertebral  foramen.  2.  At 
the  side  of  the  chest  or  abdomen,  where  the  lateral 
branch  becomes  subcutaneous.  3.  Near  the 
sternum  or  at  the  margin  of  the  rectus  abdo- 
minalis  muscle,  at  any  part  down  to  the  pubes, 
where  the  termination  of  the  nerve  supplies  the 
skin.  The  skin  in  the  neighbourhood  of  the 
tender  points  is  sometimes  so  hyperaesthesic  that 
the  pressure  of  the  clothes  is  painful.  In  epileptics 
and  other  highly  neurotic  patients,  intercostal 
neuralgia  is  often  associated  with  palpitation  of 
the  heart,  and  the  pain  is  usually  referred  in  a 
vague  manner  to  that  organ.  Close  examination 
will  show  that  it  is  in  the  chest- wall,  and  tender 
points  may  generally  be  discovered.  The  affec- 
tion is  not  accompanied  by  fever.  The  paroxysms 
of  pain  may  produce  fainting  and  vomiting.  They 
often  cause  dyspnoea,  with  an  anxious  expression 
of  face,  from  the  inability  to  draw  a  full  breath 
without  starting  the  pain. 

Complications. — Intercostal  neuralgia  is  some- 
times accompanied  by  herpes  zoster.  The  pain 
usually  precedes  the  appearance  of  the  eruption, 
but  it  is  occasionally  coincident  only,  and  some- 
times comes  after  it ;  more  often  than  not  it  out- 
lasts the  eruption,  it  may  be  for  a  long  period. 
In  certain  cases  actual  pain  lasts  but  a  few  days, 
but  is  succeeded  by  an  intolerable  itching,  which 
is  described  as  being  under,  not  in  the  skin.  Thia 
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sensation  is  said  to  be  felt  less  in  walking  .hau 
when  at  rest. 

Not  unfrequently  neuralgia  of  some  other 
nerves,  either  at  a  distance,  as  the  fifth,  or  ana- 
tomically near,  as  the  brachial  plexus,  occurs  as 
a  complication  of  intercostal  neuralgia.  This  is 
especially  likely  in  cases  happening  in  the  period 
of  bodily  decay.  It  is  then  too,  that  the  affection 
may  occasionally  bo  accompanied  by  attacks  of 
angina  pectoris. 

Diagnosis.— Absence  of  pyrexia,  as  shown  by 
the  use  of  the  thermometer;  the  intermittence  of 
pain,  and  its  occurrence  irrespective  of  respira- 
tory movements,  although  liable  to  be  precipi- 
tated by  them;  and  the  results  of  physical 
examination,  serve  to  distinguish  intercostal  neu- 
ralgia from  pleurisy,  a  condition  with  which,  on 
account  of  resemblance  in  the  stabbing  character 
of  the  pain,  it  is  very  apt  to  be  confounded. 

From  muscular  rheumatism  it  may  be  discrimi- 
nated by  the  presence  of  the  small  and  charac- 
teristic tender  points ;  tenderness  of  the  spinous 
processes  on  pressure ;  and  by  the  pain  being 
found  to  be  not  dependent  upon  movements. 
The  same  features  serve  to  distinguish  it  from 
myalgia,  especially  that  form  which  often  comes 
from  long-continued  use  in  an  unaccustomed 
manner  of  some  muscle  attached  to  the  ribs,  as 
when  a  person  unused  to  carpentering  handles 
the  saw  energetically  for  a  long  time. 

Physical  examination  and  the  presence  of  py- 
rexia, will  preserve  from  the  error  of  confounding 
the  dull  pain  often  noted  in  pneumonia  with  that 
of  intercostal  neuralgia. 

Pains  of  a  stabbing,  plunging,  or  electric- 
shock-like  character  are  often  experienced  in 
the  intercostal  spaces  in  the  course  of  locomotor 
ataxia,  and  it  is  important  not  to  confound  this 
disease  with  a  simple  attack  of  intercostal  neu- 
ralgia. The  distinguishing  points  are  the  occur- 
rence of  similar  pains  coincidently  or  alternately 
in  other  parts  of  the  body,  especially  in  the  lower 
extremities ;  the  absence  of  patellar  tendon  re- 
flex ;  and  the  characteristic  gait  (if  present) 
— all  which  mark  locomotor  ataxia. 

Prognosis. — As  in  the  case  of  other  forms  of 
neuralgia,  that  of  the  intercostal  nerve  can  hardly 
be  said  to  be  attended  with  danger,  though  it 
must  be  allowed  that  in  some  very  rare  instances 
the  severity  of  the  pain  appears  to  have  actually 
destroyed  life.  It  is  apt,  however,  to  be  of  trouble- 
some duration,  lasting  for  periods  of  weeks  or 
months,  and  liable  to  recurrence. 

Treatment. — Search  should  be  made  in  other 
branches  of  the  same  nerve,  and  in  the  distribu- 
tion of  neighbouring  nerves,  for  any  source  of 
irritation  which  it  is  possible  to  remove.  Consti- 
pation of  the  bowels  should  be  treated  by  3  grains 
of  pilula  hydrargyri,  followed  by  some  Fried- 
richshall  or  Hunyadi  Janos  water,  repeated  for 
two  or  three  days.  Quinine  should  be  given  in 
doses  of  from  five  to  ten  grains  twice  a  day  ;  and 
if  there  should  be  a  state  of  anaemia,  steel  should 
be  added.  Exposure  to  cold  and  damp  must  be 
avoided;  whilst  the  surroundings  gonerally  should 
be  favourable  to  improving  the  nutrition  and 
tone.  If  the  pain  be  very  acute,  and  sleep  pre- 
vented, morphia  may  be  injected  hypodermically 
in  the  neighbourhood  of  the  affected  nerve,  com- 
mencing with  a  dose  of  an  eighth  of  a  grain,  and  in- 
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creasing  this,  if  necessary,  to  a  quarter  of  a  grain 
in  the  twenty-four  hours.  This  dose  should  not 
be  repeated,  however ;  and  it  is  better  to  be 
satisfied  with  a  repetition  of  the  smaller  dose,  if 
required.  Small  blisters  (size  of  half-a-crown) 
may  be  applied  to  the  neighbourhood  of  the 
spinal  column,  near  the  point  of  emergence  of  the 
affected  nerve,  one  succeeding  another  as  it  heals. 
The  continuous  voltaic  current,  from  about  10  < 
to  20  cells,  Leclanchd  or  Stohrer,  may  be  ap- 
plied, one  sponge  on  the  spine  and  the  other 
upon  the  painful  points,  in  turn.  There  is  no 
better  application  than  collodion  flexile  for  the 
herpes  zoster  which  sometimes  complicates  in- 
tercostal neuralgia.    See  Neuralgia. 

T.  Buzzard. 

IN  TERL  OB  TJLiAB,  (inter,  between,  and 
lobulus,  a  little  lobe). — Situated  in  the  tissue 
between  the  lobules  of  any  organ.  A  good  illus- 
tration is  interlobular  emphysema,  in  which  air 
occupies  the  parts  between  the  lobules  of  the 
lungs. 

INTERMITTENT  (intermitto,  I  leave  off 
for  a  time). — A  temporary  cessation  or  sus- 
pension, either  of  a  function,  for  example,  of 
the  action  of  the  heart,  when  the  pulse  is  said 
to  intermit ;  or  of  a  disease,  such  as  neuralgia 
or  ague,  when  the  symptoms  cease  for  a  certain 
time.    See  Pulse  ;  and  Intermittent  Fever. 

INTERMITTENT  FEVER.  —  Synon.  : 
Ague ;  Fr.  Fttvre  Intermittente ;  Ger.  Kaltet 
Fieber. 

Definition. — A  fever  of  malarial  origin,  cha- 
racterised by  the  sudden  rise  of  temperature 
during  the  paroxysm  ;  by  the  equally  sudden  fall 
at  its  termination  ;  and  by  the  regularity  of  the 
times  of  accession  and  apyrexia. 

^Etiology. — Intermittent  fever  belongs  to  the 
class  of  malarial  or  paroxysmal  fevers.  It  is  the 
most  typical,  and  the  most  common  of  the  class. 
The  human  system  once  subjected  to  the  pheno- 
mena of  a  regular  attack  of  ague  in  any  of  its 
forms,  is  for  the  remainder  of  the  life  of  the  per- 
son so  affected  liable  to  a  repetition  of  the  attack, 
without  his  necessarily  having  been  exposed 
afresh  to  the  action  of  its  cause.  This  tendency 
is  very  commonly  shown  in  those  who,  after  long 
residence  in  hot  and  malarial  climates,  are  ex- 
posed to  the  influence  of  cold  and  especially 
easterly  winds,  on  their  return  to  temperate  cli- 
mates in  the  spring  time  of  the  year.  The  more 
the  person  has  suffered  from  the  blood-changes 
and  visceral  degenerations  described  in  the  ar 
ticle  Malaria,  the  more  prone  is  he  to  such 
recurring  attacks. 

Anatomical  Characters.  —  In  the  article 
Malaria  the  pathology  of  intermittent  fever  is 
fully  discussed,  including  its  probable  depen- 
dence on  the  presence  of  the  Bacillus  malaria 
in  the  body.  The  spleen  is  enlarged,  and 
in  pernicious  agues  proving  rapidly  fatal,  it 
is  found  in  a  state  of  softening,  often  reduced 
to  a  state  of  deeply  pigmented  pulp.  Death 
is  common  in  malarious  countries  from  rupture 
of  the  spleen,  the  result  of  blows  or  kicks,  often 
of  no  great  severity.  The  liver  is  usually  found 
somewhat  congested  aud  pigmented,  and  in  cases 
of  long  standing  it  enlarges  like  the  spleen,  with 


file  same  increase  in  the  connective  tissue.  In 
the  algide  cases  hereafter  described,  when  blood 
is  driven  in  large  quantity  into  the  abdominal 
viscera,  the  digestive  mucous  membrane  of  the 
stomaoh  and  duodenum  is  congested  and  softened. 
The  heart  is  invariably  soft  and  flaccid,  pale, 
sometimes  of  a  dirty  yellowish  colour — degenera- 
tive changes  induced  by  the  combined  action  of 
diseased  blood  and  high  temperature. 

Blood-changes. — Blood-changes  sometimes  take 
place  both  in  intermittent  and  remittent  fevers 
with  astonishing  rapidity.  Army  medical  officers 
serving  in  the  Mauritius  during  the  epidemics 
of  malarial  fever  which  prevailed  there  some 
years  ago,  noted  that  the  sufferers  were  often 
reduced  to  a  state  of  complete  anaemia  in  a 
few  hours ;  the  same  is  the  case  in  Algeria  (see 
Malaria).  In  such  cases  dropsical  affections 
supervene,  often  rapidly,  and  military  medical 
officers  there  record  cases  '  proving  suddenly  fatal 
from  oedema  of  the  glottis.'  The  blood  is  changed 
before  any  of  the  usual  symptoms  of  an  attack 
are  present — it  becomes  dark  in  colour;  the  serum 
which  separates  has  a  dark  brown  colour ;  and 
when  exposed  to  the  air,  the  coagulum,  which  is 
large  and  loose,  does  not  assume  its  usual  bright- 
red  colour.  The  white  corpuscles  are  immensely 
increased  in  number ;  and  the  red  corpuscles  do 
not  evince  their  usual  tendency  to  run  together 
in  rouleaux. 

State  of  the  urine. — The  urine  contains  a  large 
amount  of  free  acid,  and  retains  a  highly  acid 
reaction  for  many  days  in  the  hottest  weather. 
In  the  intervals  it  is  often  alkaline.  When  the 
paroxysms  cease,  the  watery  part  of  the  urine 
diminishes ;  and  it  assumes  a  deep  orange  colour, 
depositing  also  an  abundant  sediment  of  urate 
of  ammonia.  This  change  is  often  observed  by 
intelligent  patients,  who  learn  to  appreciate  its 
favourable  significance.  The  late  Dr.  Parkes  has 
shown  that  at  the  first  elevation  of  temperature 
the  urea  increases  ;  this  lasts  during  the  cold  and 
hot  stages ;  then  it  decreases,  falling  below  the 
healthy  average.  Colin  and  other  French  authors 
note  the  enormous  excretion  of  urea  in  malarial 
fevers  both  in  Italy  and  Algeria. 

Symptoms. — Three  forms  of  ague  have  long 
been  recognised,  namely,  the  quotidian,  which  re- 
curs in  twenty-four  hours;  the  tertian  in  forty- 
eight  hours  ;  and  the  quartan  in  seventy  hours. 
The  term  double  tertian  is  used  when  the  paroxysm 
recurs  regularly  on  alternate  days,  the  attacks 
being  alike  in  severity  and  duration.  Other  more 
rare  forms  of  the  irregular  type  have  been  de- 
scribed, as  the  triple  tertian,  with  two  paroxysms 
in  one  day,  and  one  the  next ;  the  double  quartan, 
with  a  regular  fit  one  day,  a  slight  one  the  next, 
and  a  complete  intermission  on  the  third  day. 
The  quotidian  is  the  most  common  ;  the  quartan 
the  rarest  of  all — a  rule  which  seems  to  hold  good 
wherever  malarial  fevers  prevail.  The  quartan 
type  has  been  noted  from  early  times  for  the  te- 
nacity with  which  it  clings  to  its  victims. 

Premonitory  symptoms. — These  are  much  the 
same  as  in  all  febrile  disorders,  namely  pain  in 
the  back  and  lower  extremities,  languor,  lassitude, 
gastric  irritation,  loss  of  appetite,  nausea,  and 
sometimes  vomiting ;  with  occasionally  frequent 
calls  to  micturate,  the  urine  being  pale  and 
highly  acid.  Then  follow  in  succession  the  three 


NT  FEVER.  73SS 
stages,  the  cold,  the  hot,  and  the  sweating; 
succeeded  by  what  is  technically  known  as  the 
interval  or  apyrexial  period,  which  lasts  for  a 
number  of  hours,  varying  according  to  the  type 
of  the  disease. 

Cold  stage. — The  patient  experiences  a  sense 
of  coldness  in  the  back;  then  rigors  set  in,  at  first 
faintly,  becoming  quickly  more  distinct,  until  the 
teeth  chatter,  and  the  patient  feels  cold  all  over, 
and  demands  to  have  clothes  heaped  on  him ;  the 
skin  shrivels,  the  nails  become  blue,  and  he  ex- 
periences a  sensation  of  intense  discomfort.  This 
feeling  of  cold  is,  however,  only  a  'subjective 
symptom,'  for  if  a  clinical  thermometer  be  placed 
in  the  mouth  or  rectum,  even  before  distinct 
rigors  set  in,  it  will  indicate  a  rise  in  the  tem- 
perature of  from  two  to  three  degrees.  The  skin, 
from  contraction  of  the  superficial  vessels,  is  in- 
deed colder  than  natural,  but  from  the  first  the 
temperature  of  the  blood  is  above  the  normal. 
The  phenomena  of  the  cold  stage  are  gastric  irri- 
tation, a  foul  tongue,  a  rapid  pulse,  and  quickened 
respiration,  with  a  feeling  of  coldness  not  con- 
firmed by  the  thermometer. 

Hot  stage. — As  this  sets  in,  the  patient  grows 
warm  all  over,  the  face  flushes,  the  pulse  rises  in 
frequency  and  volume,  the  skin  grows  hot,  and 
the  patient  becomes  restless,  seeking  ease  to  his 
aching  head,  back,  and  limbs  in  frequent  change 
of  posture.  The  tongue  in  this  stage  is  usually 
dry,  often  bile-tinted;  and  the  bowels  are  consti- 
pated. 

Sweating  stage. — At  first  beads  of  perspira- 
tion appear  on  the  brow  and  face,  and  the  hands 
become  moist ;  and  soon,  to  the  immense  relief 
of  the  patient,  his  whole  body  sweats  freely,  the 
temperature  begins  to  decline,  and  the  paroxysm 
is  at  an  end.  The  average  duration  of  the  parox- 
ysm is  from  five  to  six  hours,  but  in  severe  cases 
it  may  last  for  twelve  hours.  When  sufferers  have 
been  exposed  to  malaria  in  such  places  as  the 
mangrove  swamps  of  Africa,  '  they  will  be  re- 
minded of  what  their  systems  have  imbibed  in  the 
way  of  surroundings  by  the  sickly  scent  of  the 
swamps  thrown  off  in  the  secretion  through  the 
skin.'  (Waller.)  Both  officers  and  soldiers  who 
came  under  the  care  of  the  writer  on  their 
return  from  the  late  expedition  to  the  Gold 
Coast,  observed  the  same  fact  in  their  own 
persons ;  some  were  severely  nauseated  by  the 
unpleasant  smell,  recalling  the  stench  of  the 
places  where  the  poison  was  probably  taken 
into  their  systems. 

Temperature. — The  rapidity  with  which  the 
temperature  in  ague  rises  to  105°,  106°,  and 
sometimes  107°  Fahr.,  and  the  equally  sudden 
manner  in  which  it  falls  when  the  sweating  stage 
begins,  is  a  very  notable  and  characteristic  fact 
of  great  diagnostic  value.  According  to  Wunder- 
lich,  nothing  like  this  is  to  be  seen  in  any  other 
disease,  with  the  exception  of  cases  of  relapse 
in  typhoid,  the  febrile  paroxysms  in  acute  tuber- 
culosis, and  pyaemia.  As  soon  as  the  sweating 
stage  begins,  the  temperature  declines,  at  first 
slowly,  then  as  rapidly  as  it  rose ;  when  the  de- 
fervescence is  complete,  it  will  be  found  one  or 
two  points  of  a  degree  below  the  normal,  where 
it  remains  during  the  period  of  apyrexia.  If  the 
paroxysms  be  cut  short  by  quinine,  we  may  still 
detect  at  the  hour  of  expected  attack  n  distinct 
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rise  j'n  the  temperature,  although  none  of  the 
other  symptoms  of  a  paroxysm  may  occur,  and 
the  patient  may  be  hardly  sensiblo  of  it. 

Pernicious  agues.  —  This  term  is  much  used 
both  by  French  and  Italian  authors,  who  apply 
it  to  eases  both  of  intermittent  and  remittent 
fevers,  in  which  certain  symptoms  are  developed, 
such  as  delirium,  coma,  an  algido  condition ;  in 
a  word,  any  serious  complication  placing  the 
life  of  the  patient  in  peril.  So  far  at  loast  as 
intermittent  fever  is  concerned,  this  pernicious 
form  appears  to  be  more  common  in  the  intensely 
malarious  regions  of  Italy  than  in  India.  Such 
was  the  experience  of  the  writer,  in  whose  large 
sphere  of  observation  such  grave  complications 
were  almost  entirely  confined  to  the  worst  forms 
of  remittent  fever,  contracted  in  places  notori- 
ously dangerous.  The  writer  is  stroDgly  im- 
pressed with  the  belief  that  the  '  pernicious  ' 
symptoms,  the  mental  incoherence  and  delirium, 
the  coma,  and  the  'algide  condition'  so  much 
dwelt  on  by  some  Italian  physicians  of  the  old 
school,  were  often  the  result,  not  so  much  of  the 
disease,  as  of  the  lowering  treatment  to  which 
they  subjected  their  patients. 

The  algide  form  of  'pernicious'  intermittent 
is  sometimes  described  by  writers  on  the  diseases 
of  India  as  '  ague  of  adynamic  type,'  and  it  was 
frequently  seen  and  well  described  by  the  French 
military  surgeons  both  in  Algeria  and  in  Rome, 
during  the  long  occupation  of  that  city  by  the 
French  army.  The  surface  is  cold,  but,  unlike 
the  cold  stage  of  an  ordinary  ague,  the  patient  is 
unconscious  of  the  low  temperature  of  the  surface. 
The  internal  temperature  is  high,  and  of  this  he 
is  aware.  There  is  an  immense  accumulation  of 
blood  in  the  abdominal  viscera,  with  great  thirst. 
The  expression  of  the  patient  is  tranquil,  and  his 
intelligence  is  intact.  '  II  se  sent  mourir,'  says 
M  aillot,  '  et  l'abattement  est  tel  qu'il  se  complait 
dans  cet  etat  de  repos  ;  son  physionomie  est  sans 
mobility  ;  l'impassibilite  la  plus  grande  est  peinte 
sur  la  visage.'  (Maillot,  Colin.) 

Complications. — Intermittents  may  be  compli- 
cated by  attacks  of  various  diseases  of  greater 
or  less  severity — attacks  often  governed  by  cli- 
matic causes,  by  the  habits  of  the  individual 
patient,  or  by  the  fact  that  he  has  suffered  from 
one  or  other  of  such  diseases  on  previous  occasions, 
such  as  pneumonia,  bronchitis,  asthma,  dysen- 
tery, diarrhoea,  or  epilepsy.  It  is  an  old  observa- 
tion that  the  last-named  disease,  even  in  so-called 
'  confirmed  epileptics,'  sometimes  disappears  when 
the  victim  becomes  the  subject  of  an  attack  of 
ague.  One  very  striking  example  of  this  kind 
the  writer  has  seen. 

Pneumonia  is  certainly  the  most  formidable 
complication  met  with  in  intermittent  fever.  In- 
valids returning  from  India  or  from  other  hot 
and  malarial  climates  to  high  latitudes,  unless 
they  are  carefully  protected  by  suitable  clothing, 
are  prone  to  suffer  from  this  disease.  The  ra- 
pidity with  which  consolidation  of  the  lungs 
takes  place  in  such  cases  is  very  remarkable.  It 
is  not  an  uncommon  thing  to  see  five  or  six  cases 
of  this  kind  out  of  one  party  of  invalids  landed 
at  Netley  from  India,  if,  on  entering  the  Chan- 
nel, they  have  been  exposed  to  cold  weather. 
Tho  pneumonia  is  generally  double,  and  recovery 
:e  rare,  tho  patients  either  sinking  at  once,  or 


dying  after  a  longer  or  shorter  illness  from  pneu- 
monic phthisis.  Pneumonia  of  this  type  is  a 
common  and  fatal  disease  among  the  malaria- 
poisoned  civil  population  of  Rome  during  the 
winter  months;  and  the  French  military  surgeons 
record  its  prevalence  in  the  French  garrison  there 
at  the  same  season,  and  also  among  malarial  in- 
valids sent  back  to  France  both  from  Algeria  and 
Rome  (Recueil  des  Memoire*  Mid.  Mil.  t.  ii.  2* 
Serie,  p.  268).  When  pneumonia  occurs  as  a  com- 
plication of  any  form  of  malarial  fever,  it  is  one 
of  the  gravest  import.  There  is  no  difficulty  in 
making  the  diagnosis  by  the  ordinary  means. 

Diagnosis.— An  ordinary  intermittent  presents 
no  difficulties.  The  well-marked  nature  of  the 
paroxysms ;  the  sudden  rise  of  temperature  and  its 
equally  sudden  decline ;  the  splenic  enlargement ; 
the  discolouration  of  the  skin;  the  urinary  changeB 
described  above  ;  together  with  considerations  re- 
lating to  the  place  where  the  disease  was  con- 
tracted ;  and,  above  all,  the  therapeutic  test,  that 
is,  the  power  of  quinine  in  preventing  the  recur- 
rence of  the  attacks,  ought  to  clear  up  all  doubts. 

Prognosis. — This,  in  ordinary  agues,  60  far  as 
immediate  danger  is  concerned,  is  highly  favour- 
able; death  from  uncomplicated  ague  is  very 
rare.  The  direct  mortality  from  ague,  at  all 
events  among  the  European  races  affected  by  it, 
is  small;  the  indirect  mortality  from  the  malarial 
cachexia,  occurring  either  per  se  or  as  a  com- 
plication of  other  diseases,  is  very  great.  In 
complicated  or  so-called  pernicious  agues,  the 
prognosis  will  depend  on  the  extent  to  which 
important  organs  are  involved — cerebral,  pul- 
monary, or  gastric ;  much  on  the  stage  the  dis- 
ease has  reached  before  the  patient  comes  undei 
treatment ;  and  much,  very  much,  on  the  nature 
of  that  treatment. 

Treatment. — Keeping  in  view  the  fact  that 
every  paroxysm  of  intermittent  fever,  particu- 
larly in  a  hot  climate,  is  a  step,  however  short, 
on  the  road  to  the  cachectic  condition  described 
above  and  in  the  article  on  Malaria,  the  impor- 
tance of  breaking  the  recurrence  of  the  paroxysms 
will  be  apparent.  This,  then,  is  the  first  indication 
of  treatment ;  the  second  is  hardly  less  important, 
namely,  to  improve  the  condition  of  the  blood, 
and  by  judicious  treatment — therapeutic,  dietetic, 
and  climatic — to  prevent  further  degeneration  of 
organs,  and,  so  far  as  may  be,  to  restore  affected 
tissues  to  their  normal  condition. 

If,  as  the  writer  firmly  believes,  there  be  such 
a  thing  as  a  specific  disease,  intermittent  fever  is 
specific.  Like  all  such,  it  has  a  certain  definite 
series  of  phenomena  to  pass  through,  which  we 
may  assume  to  be  needful  for  the  purpose  of 
destroying,  altering,  or  in  some  way  expelling 
the  poison,  or  at  least  such  portion  of  it  as  may 
at  the  time  be  acting  on  the  system.  There  is  no 
drug  known  to  science  capable  of  arresting  the 
stages  of  a  true  malarial  fever  once  it  has  entered 
on  the  first  or  cold  stage.  This  doctrine,  as  Sir 
William  Jenner  has  admirably  stated  it  in  his 
Address  on  the  JEtiology  of  Acute  Specific  Diseases, 
has  been  taught  by  the  writer,  as  regards  malarial 
fevers  and  cholera,  in  hislectures  at  Netley  for  the 
last  twenty  years.  There  is  little,  therefore,  to 
be  said  as  to  tho  treatment  of  the  stages  of 
ague  ;  they  must  take  their  course,  the  only  in- 
terference being  to  supply  the  patient  with  the 
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warm  covering  so  much  desired  during  the  cold 
stage;  if  this  be  protracted  unduly,  to  give  him 
draughts  of  warm  tea;  and  should  symptoms  of 
collapse  appear  in  any  of  the  more  '  pernicious ' 
forms  at  the  end  of  the  hot  stage,  to  administer 
6uch  restoratives  and  stimulants  as  the  case 
may  demaud.  Excepting  in  cases  where  the 
stomach  is  oppressed  by  a  recently  taken  meal, 
the  time-honoured  practice  of  administering  an 
emetic  may  be  safely  omitted.  The  lamented 
traveller  Livingstone,  whose  experience  of  mala- 
rial fevers  was  immense,  began  the  treatment  of 
nearly  all  cases  with  the  following  combination  : 
Resin  of  jalap  and  of  rhubarb,  from  6  to  8  grains, 
with  i  grains  of  calomel  and  a  like  quantity  of 
quinine.  According  to  the  great  traveller  and 
his  hardly  less  experienced  companion,  the  Rev. 
Horace  Waller,  this  combination  was  found  very 
•efficacious  as  the  commencement  of  treatment 
both  in  intermittent  and  remittent  fever.  In 
Livingstone's  camp  his  pills  were  known  as 
1  rousers,'  and  as  such  were  at  once  administered 
to  men  who,  '  from  premonitory  symptoms,  be- 
came idle  and  lethargic'  In  about  five  hours 
copious  dark-coloured  motions  followed  ;  if  these 
were  delayed,  recourse  was  had  to  a  brisk  pur- 
gative enema.  Quinine  was  then  given  in  4-grain 
doses  every  four  hours,  until  twelve  grains  were 
administered  in  the  twelve  hours  succeeding  the 
purgative  medicine.  Livingstone  and  his  followers 
deemed  any  other  mode  of  dealing  with  the  fevers 
of  Africa  to  be  '  mere  trifling.'  Common  sense 
points  to  the  necessity  of  caution  in  the  use  of 
«ueh  active  purging  in  men  much  debilitated  by 
disease  or  climate,  or  both,  or  when  the  patients 
are  delicate  women,  or  Asiatics,  often  calling  for 
as  delicate  handling.  It  is  hardly  necessary  to 
add  that  this  sharp  treatment  is  not  applicable  to 
those  who  are  labouring,  or  have  previously  la- 
boured under  dysentery,  or  any  other  form  of 
bowel -complaint. 

In  the  '  interval,'  energetic  efforts  must  be 
made  to  bring  the  patient  under  the  influence  of 
quinine.  At  once  the  most  effective  and  the  most 
economical  plan  is  to  administer  quinine,  in  solu- 
tion, in  a  ten-grain  dose  at  the  end  of  the  sweat- 
ing stage,  and  to  repeat  it  in  from  four  to  six 
hours.  At  least  a  scruple  of  the  remedy  should 
be  given  during  the  interval.  If  obstinate 
vomiting  interferes  with  the  retention  of  the 
quinine,  which  will  rarely  happen  if  the  bowels 
have  been  well  relieved,  the  quinine  must  be  ad- 
ministered either  by  enema  or  by  the  hypodermic 
method.  The  first  plan  is  very  efficacious,  and 
is  safe  ;  the  latter  is  the  most  effective,  but  is  not 
without  risk  of  inconvenience  from  troublesome 
ulceration  round  the  site  of  injection,  if  a  mineral 
acid  has  been  used  to  dissolve  the  quinine : 
this  in  urgent  circumstances,  such  as  in  per- 
nicious agues  dangerous  to  life,  or  in  remittents 
(as  will  be  explained  under  the  head  of  that  type 
of  fever),  might  be  disregarded  were  it  not  that 
tetanus  followed  the  operation  in  five  cases  in 
one  year  in  the  Bengal  Presidency,  all  of  them 
proving  fatal.  In  the  face  of  such  a  fact,  this 
operation,  trivial  as  it  seems,  should  not  be  per- 
formed on  light  grounds.  The  neutral  sulphate 
of  quinine,  which  dissolves  freely  in  water  at  a 
temperature  of  99°  F.,  does  not,  so  far  as  the 
writer's  experience  goes,  cause  ulceration.  The 
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syringe  used  for  this  purpose  should  be  a  little 
larger  than  that  for  operations  with  morphia, 
and  should  have  a  platinum  hollow  needle. 

Quinine,  in  one  or  other  of  the  methods  advised, 
should  be  used  until  the  paroxysms  are  broken' 
The  remedy  should  be  continued  daily,  so  long 
as  the  clinical  thermometer  indicates  a  rise  in 
temperature  at  the  time  of  expected  attack,  even 
if  there  be  no  sign  of  a  regular  cold  stage ;  and 
within  a  lunar  month  from  the  time  of  first 
attack,  the  patient  should  be  again  brought  under 
the  influence  of  quinine  for  some  days.  In  per- 
nicious agues,  or  in  cases  where  complications 
arise,  it  is  in  a  high  degree  dangerous  to  pause 
in  the  administration  of  quinine  to  use  remedies 
of  a  depressing  kind  for  this  or  that  set  of  symp- 
toms. Those  who  so  act  will  have  little  success 
in  practice  until  taught  by  bitter  experience 
the  danger  of  departing  from  the  golden  rule  of 
trusting  to  quinine.  In  this  way,  epilepsy,  pneu- 
monia, asthma,  bronchitis  may  have  to  be  met, 
aided  by  stimulation  of  the  skin,  support  from 
proper  food,  and  stimulants  when  called  for.  For 
many  years  the  writer  has  urged  this  doctrine  on 
the  attention  of  young  practitioners,  and  he  is 
glad  to  see  that  it  is  even  more  strongly  insisted 
on  by  Trousseau  in  his  well-known  lectures. 

It  is  in  such  cases,  and  in  grave  remittents,  that 
the  Tinctura  Warburgi  has  been  found  so  useful 
as  to  warrant  a  strong  recommendation.  The 
active  ingredient  in  this  febrifuge  is  quinine,  in 
combination  with  a  variety  of  aromatic  drugs, 
which  either  are  now,  or  were  formerly  officinal. 
It  is  the  most  powerful  sudorific  known,  and  has 
been  found  in  the  writer's  hands,  and  in  the 
practice  of  many  medical  officers  in  Southern 
India,  a  remedy  of  great  power  in  all  malarial 
r'evers.  After  opening  the  bowels,  half  an  ounce 
of  tincture  is  administered,  undiluted,  all  drink 
being  withheld  :  a  second  dose  is  given  in  three 
hours.  It  soon  produces  free  action  of  the  skin, 
the  perspiration  often  having  an  aromatic  odour. 
It  is  rare  to  see  another  paroxysm  follow  the  use 
of  the  tincture.  In  adynamic  cases  it  should  be 
used  in  smaller  doses,  and  with  some  caution, 
lest  its  excessive  sudorific  action  should  be  too 
depressing.1 

Substitutes  for  quinine. — The  officers  in  charge 
of  the  Government  cinchona  plantations  in  India 
now  prepare  from  the  red  cinchona  bark,  by  a 
very  simple  and  economical  process,  a  preparation 
known  as  '  cinchona  alkaloid,'  which,  in  some- 
what larger  doses  than  quinine,  is  found  to  bo 
effectual  in  checking  malarial  fever,  but  this  pre- 
paration, although  very  cheap,  has  fallen  into 
disrepute  from  the  distressing  nausea,  and  even 
vomiting,  it  often  causes. 

Salicylic  acid  is  now  largely  used  as  an  anti- 
pyretic. 

■  Dr.  Warburg  has  communicated  to  the  writer  the 
formula  for  the  preparation  of  this  tincture,  which  at 
Dr.  Warburg's  desire  was  published  in  the  Lancet,  and 
Medical  Times  and  Gazette.  (See  Medical  Times  and  Gazette, 
1875,  vol.  ii.  page  540.)  As  stated  in  the  text,  quinine 
proved  to  be  the  active  ingredient,  in  combination  with  a 
number  of  aromatic  drugs  common  to  ancient  and  mo- 
dern pharmacy.  It  is  consistent  with  the  writer's  know- 
ledge that  this  tincture  has  maintained  its  high  reputa- 
tion in  tho  treatment  of  malarial  fevers  of  the  most 
dangerous  type,  in  the  hands  of  Colonel  Gordon,  in  the 
pestilential  regions  traversed  by  him  and  his  officers 
while  carrying  out  tho  policy  of  tho  Khedivo  of  Kgypt 
along  the  nead-watero  of  tho  NiV. 
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Arsenic  has  been  used  for  ages,  particularly  in 
the  East,  in  the  treatment  of  agues.  There  is  no 
doubt  that  it  possesses  considerable  power  as  a  so- 
called  autiperiodic.  The  French  military  surgeons, 
who  are  obliged  to  study  economy,  use  it  largely, 
and  in  doses  much  larger  than  are  commonly  given 
by  British  .practitioners.  They  seek,  as  Boudin 
expresses  it,  to  oppose  an  arsonical  to  a  malarial 
diathesis.  In  the  brow-aches  and  other  neuralgic 
sequels  of  malarial  fover  it  is  an  effective  remedy, 
either  alone  or  in  combination  with  quinine.  The 
alkaline  sulphites,  so  much  lauded  by  Professor 
Polli.  have  hitherto  disappointed  the  expectations 
of  British  medical  officers  who  have  tried  them. 
In  the  late  epidemic  outbreak  of  malarial  fever 
in  the  Mauritius  they  were  found  useless.  The 
sulphate  of  cinchonine  in  scruple  doses  is  much 
praised  by  Dr.  Paul  Turner.  Biberine  was  largely 
tried  by  the  writer  in  India,  and  found  to  be 
inert.  Of  late,  various  preparations  of  Eucalyptus 
globulus,  the  blue  gum  tree  of  Australia,  have 
been  much  praised  in  the  cure  of  ague,  and  more 
particularly  in  the  treatment  of  its  sequels. 
The  writer  is  inclined  to  fear  that  this  remedy, 
like  many  others,  has  been  unduly  vaunted.  It 
certainly  is  often  useful  in  the  malarial  cachexia, 
with  occasional  attacks  of  ague,  but  in  the  acute 
forms  of  the  disease  it  is,  in  the  experience  of  the 
writer,  far  below  quinine.  The  best  form  is  that 
of  tincture.  Both  in  France  and  Germany  it  is 
much  used  for  the  reduction  of  enlarged  spleens. 

Diet. — This  should  be  nutritious  and  easy  of 
digestion.  Dr.  Cornish  has  pointed  out  how 
much  the  mortality  from  malarial  fevers  is  in- 
creased amongst  the  natives  of  India  by  '  starva- 
tion treatment.' 

Treatment  of  malarial  cachexia. — On  the  first 
6igns  of  this  condition  appearing,  the  sufferer 
should  be  sent  to  a  non-malarial  climate.  If  by 
sea-voyage,  care  must  be  taken  so  to  regulate  the 
diet  as  to  avoid  the  risk  of  ingrafting  the  scor- 
butic on  the  malarial  cachexia.  Remembering 
also  the  danger  of  exposure  to  cold  insisted  on  al- 
ready, scrupulous  attention  to  clothing  is  a  point 
of  cardinal  importance.  According  to  the  writer's 
experience,  one  of  the  most  effective  means  of 
reviving  the  action  of  the  skin,  improving  the 
condition  of  the  blood,  and  restoring  the  spleen 
and  liver  to  a  more  healthy  condition,  is  to  send 
those  whose  circumstances  admit  of  it  to  Carls- 
bad or  Homburg,  wheie,  under  proper  local 
medical  advice,  they  may  drink  the  waters  and  use 
the  baths.  The  good  effects  of  this  treatment  are 
often  very  marked  and  lasting.  It  should  be 
supplemented  by  a  course  of  the  syrup  of  the 
triple  phosphates  of  iron,  quinine,  and  strychnia, 
in  half-drachm  doses  three  times  a  day ;  which 
after  a  time  should  give  way  to  iron  in  some 
more  direct  form.  The  Carlsbad  water,  in  com- 
bination with  that  of  Friedrichshall,  if  con- 
tinued for  a  sufficient  length  of  time,  is  often  most 
useful  in  improving  the  condition  of  the  abdo- 
minal organs,  even  when  the  patient  can  only 
use  them  in  this  country;  and  the  action  of  the 
skin  may  be  stimulated  with  profit  by  the  occa- 
sional use  of  a  Turkish  bath,  or  by  a  wet  sheet 
packing.  The  writer  has  long  used  the  ointment 
of  the  biniodide  of  mercury  in  reducing  enlarged 
spleens,  and  often  with  great  success.  The 
strength  of  the  ointment  is  13  grains  to  an  ource 


I  of  lard.  Of  this  a  piece  as  large  as  a  walnut  is 
to  be  well  rubbed  in  before  a  good  fire.  The  pro- 
cess is  repeated  on  the  afternoon  of  the  same  day 
and  again,  if  need  be,  in  a  fortnight.  If  ordinary 
care  be  taken  to  watch  the  effects,  and  not  to  use 
the  remedy  too  often,  no  ill  consequences  need  be 
feared.  The  writer  has  in  this  way  again  and 
again  reduced  spleens,  extending  even  into  the 
pelvis,  to  almost  normal  dimensions,  without  pro- 
ducing any  of  the  inconveniences  either  of  the 
mercurial  or  iodine  ingredients  of  the  ointment. 

It  is  a  point  of  great  importance  that  patients 
should  be  placed  under  the  most  favourable 
hygienic  conditions,  and  breathe  the  purest  air 
available.  "W.  C.  Maclean. 

INTERNAL   EAR,  Diseases   of.  See 

Eab,  Diseases  of. 

INTERSTITIAL  (inter,  between,  and  sto, 
I  stand). — Relating  to  the  interstices  of  an 
organ.  The  term  is  applied  in  physiology  to  the 
tissue  which  exists  between  the  proper  elements 
of  any  structure,  namely,  some  form  of  connective 
tissue.  In  pathology  the  word  is  used  in  con- 
nection with  absorption,  when  a  part  is  gradually 
removed  without  any  obvious  breaking  off;  and 
also  to  indicate  the  implication  of  the  interstitial 
tissues  in  morbid  processes,  or  their  infiltration 
with  morbid  products,  as  interstitial  pneumonia, 
interstitial  hepatitis,  &c. 

INTERTRIGO  (inter,  between,  and  tero,  I 
rub). — Definition. — A  slight  inflammation  of 
the  skin  occurring  in  the  hollows  of  folds  of  the 
integument  or  joints,  where  two  surfaces  lie  in 
contact  with  each  other. 

JEtiology. — The  cause  of  intertrigo  is  not,  as 
might  be  implied  by  its  name,  friction  alone; 
but  rather  moisture  and  heat  associated  with 
contact  and  pressure,  acting  on  a  sensitive  skin. 
In  certain  situations  the  amount  of  inflammation 
is  liable  to  be  aggravated  by  the  addition  of 
irritant  discharges,  such  as  excessive  perspira- 
tion, urine,  and  faecal  matter. 

Intertrigo  is  common  in  infants,  in  whom  it  is 
favoured  by  abundance  of  integument,  and  sensi- 
tiveness of  skin.  For  a  similar  reason  it  is  met 
with  in  corpulent  persons  ;  but  it  is  not  wanting 
in  the  emaciated,  when  there  exists  a  tendency 
to  eczema,  or  an  eczematous  diathesis.  In  in- 
fants it  is  seen  in  the  perineum,  extending  from 
the  anal  fossa  behind  to  the  groins  in  front,  and 
likewise  in  any  other  of  the  deep  folds  of  the 
integument.  Among  adults,  in  addition  to  these 
situations  it  occurs  in  the  axillae,  in  the  groove  be- 
neath the  mammae,  and  in  the  flexures  of  joints. 

Description. — The  term  intertrigo  points  to 
a  rubbing  together  or  chafing,  fretting,  or  gall- 
ing of  the  skin  by  friction,  and  no  doubt  friction 
may  have  some  share  in  producing  the  inflam- 
mation ;  but  it  is  also  certain  that  intertrigo  re- 
sults most  frequently  from  irritation  caused  by 
the  heat  and  moisture  of  the  part.  Intertrigo 
has  been  adopted  as  an  erythema  under  the 
name  of  erythema  intertrigo,  but  it  very  rarely 
remains  at  the  erythematous  stage,  having  a 
natural  tendency  to  run  on  to  exudation  with 
the  discharge  of  a  muco-purulent  fluid,  and  to  be 
further  complicated  with  excoriations  and  chaps. 
In  this  condition  it  beeomes  an  eczema  and  is 
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very  properly  treated  «is  such.  Indeed,  it  is 
more  consistent  with  the  genius  of  modern  der- 
matology to  consider  it,  even  from  the  begin- 
ning, as  an  eczema,  under  the  name  of  eczema 
erythematosum. 

Prognosis. — The  prognosis  of  this  affection  is 
favourable  as  to  cure,  but  uncertain  as  to  time, 
and  in  adults  it  is  very  apt  to  degenerate  into 
chronic  eczema. 

Treatment. — The  removal  of  the  cause  is  the 
first  indication  to  be  attended  to  in  the  treat- 
ment of  intertrigo.  This  may  be  effected  by 
careful  ablution  with  soap.  The  part  should 
then  be  kept  as  dry  and  cool  as  possible,  and 
dusted  with  fuller's  earth,  or  any  unirritating 
desiccative  powder.  Where  powder  is  unsuitable, 
a  lotion  of  lime-water  inspissated  with  oxide  of 
zinc  'will  be  found  useful ;  and  if  this  should  prove 
irritating,  zinc  ointment,  with  the  addition  of  a 
drachm  of  spirits  of  wine  to  the  ounce,  should  be 
kept  constantly  applied.  Where  there  is  much 
exudation,  it  is  desirable,  as  in  eczema,  to  avoid 
ablution,  and  confine  the  treatment  to  wiping 
with  a  soft  cloth  previously  to  each  repetition 
of  the  zinc  ointment.  Constitutional  symptoms 
are  rarely  present  in  intertrigo,  but  should  6uch 
arise,  the  indications  to  be  considered'"are  regu- 
lation of  the  digestive  organs  and  associated 
functions ;  a  suitable  diet ;  and  tonic  regimen. 

Erasmus  Wilson. 

INTESTINAL  OBSTRUCTION".  —  Sy- 
non.  :  Heus  ;  Fr.  Occlusion  intestinale  ;  Ger. 
Darmverschliessung. 

Definition. — Under  this  term  are  included 
all  those  cases  in  which  the  contents  of  the  in- 
testinal canal  are  obstructed  in  their  onward 
passage,  by  causes  or  conditions  occurring  with- 
in the  abdomen  or  pelvis.  Cases  in  which  ob- 
struction is  due  to  causes  or  conditions  affecting 
protruding  or  protruded  bowel  are  included 
under  the  head  of  Hernia. 

General  Remarks. — The  subject  of  intestinal 
obstruction  will  be  best  treated  by  first  discuss- 
ing the  condition  in  general,  and  afterwards  re- 
ferring to  its  various  pathological  causes  under 
separate  and  distinct  heads. 

Frequency. — The  comparative  frequency  with 
which  intestinal  obstruction  occurs  is  difficult 
to  estimate.  It  is  by  no  means  a  common  affec- 
tion, though  less  rare,  perhaps,  than  is  sometimes 
supposed  or  asserted.  It  is  always  fraught  with 
danger,  and  in  a  very  large  proportion  of  cases 
more  or  less  speedily  proves  fatal.  Brinton  esti- 
mates 1  out  of  every  280  deaths  from  all  causes 
to  be  due  to  some  form  or  other  of  intestinal 
obstruction.  Leichtenstern  gives  1  out  of  every 
300  to  500.  Brinton's  estimate,  founded  on  the 
results  of  12,000  post-mortem  examinations,  is 
probably  somewhat  too  high,  inasmuch  as  a  larger 
proportion  of  cases  of  intestinal  obstruction  are 
likely  to  have  been  inspected  than  of  cases  of 
more  common  and  less  obscure  affections. 

^Etiology  and  Pathology. — Most  forms  of 
intestinal  obstruction  are  more  often  met  with 
in  the  male  than  in  the  female  subject.  Out  of  a 
total  of  1,806  sufferers,  1,018  were  males  and  788 
females.  But  women  are  more  liable  than  men 
to  suffer  from  certain  forms,  as,  for  example, 
those  which  depend  upon  impaction  of  gall- 
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stones  or  faecal  matter;  upon  compression  of 
the  intestine  by  tumours  or  displaced  viscera ;  or 
upon  constrictions  by  peritoneal  or  other  adhe- 
sions. Some  forms,  especially  intussusception 
and  volvulus,  most  frequently  occur  during  in- 
fancy or  childhood ;  others,  as  strictures,  at 
comparatively  advanced  periods  of  life. 

The  causes,  or  anatomico-pathological  condi- 
tions which  may  give  rise  to  intestinal  obstruc- 
tion, vary  in  nature,  in  mode  of  action,  and  in 
acuteness  and  severity  of  effect.  Some  are  Con- 
genital, depending  upon  developmental  abnor- 
malities ;  others  are  Acquired,  resulting  from 
accident,  disease,  or  physiological  incapacity. 
Some  act  by  compression  of  the  bowel  from  with- 
out ;  some  by  constriction  of  the  bowel  within  ; 
and  others  by  blocking  its  canal.  Some  come 
into  play  suddenly  or  almost  suddenly,  and 
without  "warning,  and  at  once  lead  to  complete 
occlusion ;  the  symptoms  are  most  acute,  and  in 
the  absence  of  relief,  fatal  results  speedily  follow. 
Some  coming  into  play  with  almost  equal  sud- 
denness, and  accompanied  by  almost  equally 
severe  symptoms,  do  not,  however,  so  immediately 
lead  to  complete  occlusion  ;  some  degree  of  per- 
meability remains  for  a  time  ;  and  the  chances 
of  relief  are  somewhat  better.  Other  causes, 
again,  seem  to  develop  slowly ;  the  symptoms 
in  the  earlier  stages,  at  any  rate,  are  not  acute  ; 
the  malady  takes  a  chronic  course  ;  better  oppor- 
tunities for  consideration  and  treatment  are 
afforded ;  and  fatal  results,  though  they  may 
ultimately  ensue,  can  be  longer  averted. 

The  causes  of  intestinal  obstruction  may  be 
enumerated  as  follows,  in  order  as  nearly  as 
possible  corresponding  to  the  acuteness  and 
urgency  of  the  symptoms,  and  the  imminence  of 
danger  to  lite  to  which  they  give  rise  ;  and  the 
relative  frequency  with  which  they  occur  may  be 
approximatively  estimated  by  the  numbers  ap- 
pended, representing  the  results  of  an  analysis 
of  1,839  fatal  cases  recorded  or  observed : —  . 

1.  Congenital  malformations. 

2.  Internal  strangulation  (546). 

(a)  By  peritoneal  false  ligaments  or  bands, 
the  result  of  previous  inflammatory  mischief, 
either  under  such  bands,  or  by  loops  or  knots, 
or  in  button-hole  slits,  or  by  kinking  caused  by 
traction,  or  by  the  margins  of  slits  or  rings  pro- 
duced by  adhesions  of  parts  or  organs  to  one 
another,  or  to  some  part  of  the  parietes  (219). 

(b)  By  the  omentum  or  mesentery  (in  associa- 
tion with  some  abnormal  peculiarity)  by  bands 
or  in  slits  (65). 

(c)  By  diverticula  or  diverticular  appendages, 
as  the  obliterated  omphalo-mesenteric  vessels,  or 
by  diverticular  knots  (75). 

(d)  By  the  appendix  vermiformis  (42). 

(e)  By  twisting  or  knotting  (volvulus)  and 
consequent  compression  of  the  bowel  by  itself,  or 
by  its  mesentery  (106). 

(/)  By  the  margins  of  peritoneal  pouches 
(retro-peritoneal  hernia,  hernia  through  foramen 
of  Winslow,  and  other  forms  of  internal  hernia) 
(39). 

3.  Impaction  of  gall-stones  (51). 

4.  Intussusception  or  invagination  (537). 

5.  Constriction  (511). 

(a)  By  cicatricial  contractions  of  the  bowel 
itself,  resulting  from  injury  or  ulcerative  disease. 
3  B 
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(4)  By  peritoneal  thickening  and  contraction, 
with  sometimes  matting  together  of  the  bowel, 
from  strumous  or  other  form  of  peritonitis(138). 

(c)  By  new  growths,  innocent  or  malignant,  in 
the  bowel  itself  (373). 

6.  Compression. 

(a)  By  displaced  (and  often  diseased)  viscera. 

(b)  By  new  growths,  innocent  or  malignant, 
hydatids,  &c,  outside  the  bowel  (66). 

7.  Impaction  of  foreign  bodies  or  intes- 
tinal concretions  (78). 

8.  Impaotion  of  feecal  masses :  '  Physiolo- 
gical Incapacity';  Ileus  Paralyticus ;  Confirmed 
Constipation,  habitual  or  accidental  (78). 

Seats. — Every  part  of  the  intestinal  tract  is 
liable  to  be  primarily  affected  by  one  or  other 
cause  of  obstruction.  But  some  parts  are  much 
more  frequently  than  others,  if  not  almost  exclu- 
sively, affeoted  by  certain  particular  causes ;  and  in 
regard  to  treatment,  especially  so  far  as  operative 
measures  for  relief  are  concerned,  it  is  often  of 
very  great  importance  to  determine  not  only 
the  cause,  but  also  as  nearly  as  possible  the  seat 
of  the  obstruction.  Acute  internal  strangulation 
by  bands  most  frequently  affects  the  small  in- 
testine, by  twisting  the  sigmoid  flexure.  Impac- 
tion of  gall-stones,  with  very  few  exceptions, 
occurs  in  the  jejunum  or  some  part  of  the  ileum. 
Compression  and  traction  especially  affect  the 
small  intestine.  Intussusception  most  frequently 
involves  >the  caecum  and  colon,  and  next,  the 
ileum.  Constrictions  due  to  morbid  growths  are 
most  common  in  the  large  intestine,  especially  in 
the  lower  portion. 

Symptoms. — The  symptoms  and  physical  signs 
of  intestinal  obstruction  are  as  a  rule  sufficiently 
constant  and  characteristic  to  establish  the  gene- 
ral diagnosis.  But  though  they  vary  in  acute- 
ness,  and  in  certain  other  respects,  with  the 
cause  and  seat  of  the  obstruction,  it  is  often  very 
difficult,  and  sometimes  impossible,  to  determine 
■without  exploration  the  differential  diagnosis, 
however  important  it  may  be  to  do  so. 

The  symptoms  and  signs  commonly  presented, 
the  variations  met  with  in  different  cases,  and 
the  special  indications  afforded  by  such  varia- 
tions may  be  stated  as  follows — the  symptoms 
and  signs  especially  characteristic  of  each  form 
of  obstruction  being  summarily  repeated,  or 
further  discussed  in  subsequent  sections. 

1.  Pain. — In  a  very  large  proportion  of  cases 
of  obstruction  depending  upon  most  causes 
pain  is  the  earliest,  or  one  of  the  earliest  sym- 
ptoms ;  and  in  a  greater  or  lesser  degree,  though 
it  may  change  in  character,  and  from  time  to 
time  remit  in  severity,  it  usually  persists  more 
or  less  continuously  and  constantly  very  nearly 
to  the  end.  The  impaction  of  a  gall-stone  or 
foreign  body,  the  commencement  of  an  intussus- 
ception, or  the  strangulation  of  a  portion  of 
bowel  occurring  suddenly,  is  usually  signalised 
by  an  access  of  acute,  indescribable  pain,  often 
'  doubling  the  patient  up,'  and  sometimes  pro- 
ducing faintness,  and  even  collapse.  Stran- 
gulation by  bands  or  in  slits,  after  a  period 
of  incarceration,  or  as  the  result  of  twists,  when 
the  bowel  is  not  suddenly  gripped  as  it  were, 
gives  rise  to  pain,  which,  though  supervening 
fomewhat  gradually,  rapidly  becomes  almost 
equally  severe.    Strictures  of  the  bowel,  and  ob- 


structions due  to  the  pressure  of  tumours,  dis- 
placed viscera,  &c,  cause — at  any  rate  in  the 
earlier  stages — comparatively  little  pain.  Ob- 
struction of  the  large  intestine  by  impaction  of 
fteces  is  attended  by  scarcely  any  actual  pain  ; 
the  patient  as  a  rule  complaining  simply  of  ful- 
ness, weight,  and  discomfort. 

The  pain  experienced  varies  in  its  cause  and 
character  in  different  stages.  At  the  onset  it 
is.  doubtless,  due  to  the  injury  immediately  in- 
flicted on  the  serous  or  mucous  coat  of  the  bowel ; 
but  it  is  very  speedily  increased  and  maintained, 
and  sometimes  probably  is  started,  by  the 
effects  of  the  congestion  and  distension  of  the 
compressed  blood  vessels  on  their  accompany- 
ing nerves.  Somewhat  later  comes  the  pain  as- 
sociated with  distension  of  the  bowel  itself;  and 
this  is  increased,  at  more  or  less  frequent  inter- 
vals, by  paroxysmal  exacerbations  of  acute  suf- 
fering, which  accompany  the  futile  peristaltic 
efforts  of  the  intestine  to  move  on  the  solid, 
liquid,  or  gaseous  matters  accumulated  above 
the  obstruction.  Such  exacerbations  of  suffer- 
ing are  probably  due,  not  only  to  tension  of  the 
intestinal  walls  generally,  but  in  some  measure 
also  to  traction  upon  the  injured  parts.  At  a 
still  later  stage,  when  inflammation  is  established, 
the  pain  and  tenderness,  localised  or  diffused,  of 
enteritis  and  peritonitis  supervene. 

The  pain  in  the  early  stages  of  acute  strangu- 
lation, or  of  impaction  of  gall-stones  or  foreign 
bodies,  is  increased,  or  if  it  have  temporarily 
subsided,  is  rekindled,  by  pressure  on  or  about 
the  spot  corresponding  to  the  seat  of  the  lesion  ; 
and  often  there  is  little  or  no  general  tenderness. 
In  intussusception  the  pain  is  often  relieved  to 
some  extent  by  moderate  pressure.  In  chronic 
obstruction  there  is  but  little  pain  and  tender- 
ness on  pressure;  and  some  degree  of  relief  even 
may  sometimes  be  afforded  by  gentle,  supporting 
pressure,  diffused  over  one  portion  or  other  of 
the  distended  abdomen. 

Associated  with  the  actual  definite  pain,  are 
the  general  physical  anxiety  and  distress  always 
present  to  a  greater  or  less  extent,  and  in  expres- 
sion almost  characteristic  of  intestinal  obstruc- 
tion or  severe  intestinal  trouble. 

2.  Vomiting. — Vomiting  is  a  very  constant 
symptom  of  intestinal  obstruction,  from  whatever 
cause.  It  may  commence  almost  simultaneously 
with  the  occurrence  of  the  obstruction ;  in  which 
case  it  may  be  regarded  as  sympathetic,  and  due 
to  shock  associated  with  the  injury  inflicted.  Or 
it  may  come  on  somewhat  later ;  in  which  case 
it  depends,  in  part,  upon  the  forcing  backwards 
into  the  stomach  of  the  accumulated  intestinal 
contents,  their  onward  progress  being  arrested 
by  the  obstruction,  and  in  part  upon  reflex  irri- 
tation associated  with  injury  or  inflammation  of 
the  peritoneum.  At  whatever  period  it  may 
have  commenced,  the  vomiting  recurs  with 
greater  or  less  severity  at  more  or  less  frequent 
intervals  until  the  termination  of  the  malady, 
although  sometimes  comparatively  long  inter- 
missions occur.  As  a  general  rule,  the  nearer 
the  6eat  of  obstruction  is  to  the  stomach,  and 
the  more  acute  the  cause,  the  earlier  does  vomit- 
ing come  on,  the  more  severe  is  it,  and  the 
more  frequently  does  it  recur.  Early,  severe,  and 
frequently  repeated  vomiting  indicates  obstruc- 
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-tion  of  the  small,  rather  than  of  the  large  in- 
testine. When  the  obstruction  is  high  up  in 
the  small  intestine,  but  below  the  opening  of  the 
ductus  communis  choledochus,  the  romit  usu- 
ally contains  an  admixture  of  bile,  more  or  less 
altered  it  may  be,  and  is  but  little  offensive. 
AVhen  the  obstruction  is  below  the  middle  of  the 
small  intestine,  the  romit  is  commonly  'fecaloid' 
in  appearance  and  odour.  "When  the  obstruction 
is  in  the  colon,  or  even  the  lowest  part  of  the 
ileum,  the  vomit  is  more  or  less  decidedly  fecu- 
lent in  character,  and  sometimes  contains  distinct 
fecal  masses.  It  appears  to  be  clearly  established 
that  great  distension  of  the  intestine  may  render 
the  ileo-caecal  valve  inefficient,  to  such  an  extent 
as  to  permit  regurgitation  from  the  large  into 
the  small  intestine. 

The  occurrence  of  feculent  or  stercoraceous 
vomit  was  formerly  ascribed  to  reversed  or  anti- 
peristaltic action  of  the  bowel.  The  possibility 
of  such  reversed  peristalsis  has,  however,  been 
disputed,  and  the  matter  may  be  regarded  as  at 
present  undecided.  Practically,  it  is  obvious 
that  contraction  of  the  bowel  on  its  contents 
must  press  them  in  the  direction  in  which  they 
can  most  easily  go ;  and  if  they  cannot  pass  on- 
wards, in  consequence  of  obstruction  in  front, 
they  must  pass  backwards  in  the  direction  in 
which  the  way  is  open. 

3.  Constipation. — Constipation  is  of  necessity 
a  constant  symptom  of  intestinal  obstruction. 
It  may  be  absolute  from  the  first,  or  may  be- 
come absolute  after  a  variable  period  during 
which  more  or  less  scanty  fecal  evacuations  may 
be  passed.  It  must  be  borne  in  mind  that  even 
after  complete  occlusion  has  occurred,  there  may 
remain  in  the  bowel  below  the  seat  of  obstruc- 
tion some  portion  of  its  contents ;  and  the 
secretions  and  excretions  of  the  mucous  mem- 
brane being  added,  the  evacuation  of  these  by 
natural  effort,  or  by  aid  of  enemata,  may  give 
rise  to  the  false  idea  that  the  occlusion  is  not 
complete,  or  that  relief  has  been  obtained. 
Often,  however,  the  bowel  below  the  obstruction 
at  once  ceases  to  act,  and  after  death  may  be 
found  to  contain  feces,  although  the  constipation 
has  been  absolute.  This  is  more  likely  to  occur 
when  the  seat  of  the  obstruction  is  high  up.  In 
intussusceptions,  especially  in  the  more  chronic 
cases,  the  bowel  is  rarely  altogether  imperme- 
able from  the  first,  though  later  it  becomes  so, 
from  the  effects  of  inflammatory  swelling.  In 
such  cases,  sudden  constipation  is  often  followed 
by  a  period  during  which  small  quantities  of 
fecal  matter,  mixed  with  blood  and  mucus,  are 
passed,  and  this  is  succeeded  by  absolute  con- 
stipation so  far  as  fecal  matters  are  concerned, 
blood  and  mucus  only  being  passed.  In  stric- 
tures of  the  bowel,  either  simple  or  from  morbid 
growths,  or  in  compression  by  tumours,  &c, 
constipation  comes  about  comparatively  slowly, 
and  is  often  only  rendered  absolute  by  a  twist 
or  kink  of  the  bowel,  or  by  impaction  of  some 
portion  of  its  contents.  A  very  constricted  con- 
dition of  the  canal,  especially  of  the  small 
intestine,  in  the  absence  of  accidental  plugging, 
suffices  to  permit  the  onward  passage  of  its 
normal  contents. 

4.  Abdominal  distension  and  swelling:  Me- 
teorisw. — The  occurrence  of  obstruction,  from 


739 


whatever  cause,  is  foUowed  by  distension  of  the 
intestine  above  the  seat  of  obstruction,  from 
accumulation  of  its  contents.    But  the  degree 
of  distension,  and  the  rapidity  with  which  it 
comes  on,  vary  with  the  cause  and  seat  of  the 
obstruction.     In  acute  internal  strangulation 
distension  comes  on  rapidly  and  severely ;  in 
chronic  obstruction  it  comes  on  gradually;  in 
intussusception  it  rarely  occurs,  at  any  rate 
during  the  early  stages.     The  portion  of  bowel 
immediately  above  the  seat  of  occlusion  is  first 
affected,  and  sometimes  its  position  can  be  re- 
cognised by  the  'slight  fulness  to  palpation,' 
and  the  '  much  more  definite  dulness  to  percus- 
sion,' presented  '  where  many  of  the  other  indi- 
cations of  obstruction  are  scarcely  perceptible, 
or  even  absent'  (Brinton.)  More  or  less  speedily 
the  distension  increases,  and  the  whole  extent 
of  bowel  above  the  obstruction  becomes  affected. 
The  more  rapidly  distension  takes  place,  and 
the  greater  its  degree,  the  more  serious  as  a 
general  rule  is  the  aspect  of  the  case,  and  the 
sooner  is  a  fatal  result  likely  to  ensue.    In  the 
earlier  stages,  when  the  seat  of  obstruction  is  in 
the  duodenum  or  high  up  in  the  jejunum,  the 
distension  is  limited  to  the  epigastrium  or  upper 
part  of  the  abdomen,  the  lower  parts  appearing 
sometimes  sunken.     When  the  obstruction  is 
below  the  middle  of  the  small  intestine  or  in 
the  csecum,  the  distension  occupies  principally 
the  middle  region  of  the  abdomen  at  first,  but 
gradually  extends  over  into  the  flanks,  the  small 
intestines  passing  into  the  regions  of  the  colon. 
When  the  hepatic  flexure  or  the  first  part  of 
the  transverse  colon  is  affected,  distension  ap- 
pears at  first  in  the  right  flank.    When  the 
obstruction  is  in  the  sigmoid  flexure  or  the 
rectum,  more  or  less  speedily  after  distinct 
fulness  of  the  left  flank  the  whole  region  of 
the  colon  becomes  distended,  and  the  trans- 
verse colon  often  becomes  especially  prominent, 
leaving  the  mid-region  of  the  abdomen  below 
comparatively  sunken.    But  very  soon,  either  by 
implication  of  the  small  intestine  from  accumu- 
lation of  contents,  or  from  insufficiency  of  the 
ileo-caecal  valve — or  more  usually,  perhaps,  from 
extension  of  the  sigmoid  flexure  over  the  front 
of  the  abdomen,  and  doubling  down  of  the  trans- 
verse colon — the  distension  becomes  general.  It 
must  be  borne  in  mind  that  the  colon  may  be 
so  distended  and  displaced,  as  to  completely 
cover  in,  and  conceal  from  examination,  the 
small  intestines.      The  abdominal  distension 
occurring  during  the  earlier  stages  of  obstruction 
is  characterised  by  tympanites,  and  more  or 
less  tension  of  the  abdominal  walls,  with  but 
little  tenderness  on  pressure — sometimes,  indeed, 
moderate  pressure  affords  a  sense  of  relief. 
Fluctuation  is  rarely  obvious.    The  distended 
portions  of  bowel,  as  already  indicated,  can  often 
be  made  out,  and  in  many  cases  the  peristaltic 
efforts  and  movements  of  the  small  intestines 
can  be  clearly  recognised  from  time  to  time, 
through  the  abdominal  wall,  by  sight  and  touch. 
One  coil  of  intestine  can  be  perceived  rising  up 
and  becoming  prominent,  and  then  sinking 
down  and  giving  place  to  another;  and  some- 
times waves  of  action,  as  it  were,  seem  to  pass 
along  a  considerable  length  of  bowel.  Such 
movements  recur  at  irregular  intervals,  and  are 
8  B  9. 
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accompanied  by  gurgling  noises  and  sensations 
(borborygmi),  and  by  exacerbation  of  suffering. 
They  are  most  frequently  met  with  in  cases  in 
which  the  obstruction  is  of  a  chronic  character, 
and  is  seated  in  the  caecum  or  first  part  of  the 
colon.  They  are  less  commonly  recognised  when 
the  obstruction  is  low  down  in  the  colon,  the 
sigmoid  flexure,  or  the  rectum  ;  and  they  do  not 
as  a  rule  occur  in  cases  of  acute  internal  strangu- 
lation, or  in  intussusception.  They  cease  when 
the  bowel  has  become  paralysed  by  continued 
distension;  or  when  peritonitis  has  supervened, 
or  rupture  has  occurred. 

Apart  from  such  distension  from  accumulation 
of  intestinal  contents  as  has  been  discussed,  cer- 
tain localised  swellings  in  the  abdomen,  which 
can  often  be  recognised  on  examination,  are 
liable  to  occur  in  connection  with  some  forms  of 
obstruction.  Thus,  intussusception  commonly 
gives  rise  to  an  elongated,  sausage-like  swelling. 
Tumours  of  various  kinds ;  misplaced  viscera 
compressing  the  bowel ;  growths  occupying  the 
bowel  itself,  especially  the  rectum ;  and  foreign 
bodies,  intestinal  concretions,  and,  though  very 
rarely,  gall-stones — all  of  these  may  cause  swell- 
ings perceptible  to  the  eye,  or  appreciable  on 
digital  examination,  either  of  the  external  sur- 
face, or  by  the  rectum  or  vagina. 

5.  Derangement  of  the  urinary  excretion. — In 
occlusion  of  the  intestine  occurring  high  up, 
especially  in  cases  of  acute  strangulation,  the 
excretion  of  urine  is  usually  diminished  to  a 
great  extent,  and  sometimes  is  almost  or  entirely 
suppressed.  This  maybe  due  in  part  to  the  per- 
sistent vomiting,  and  consequent  diminution  of 
fluid  for  absorption  (Barlow) ;  in  part  to  some 
vicarious  secretion  into  the  bowel  (Brinton)  ; 
and  in  part  to  some  reflex  inhibitory  influence, 
exerted  through  the  sympathetic  nervous  system 
upon  the  excreting  function  of  the  kidneys 
(Sedgwick,  Fagge).  "When  the  obstruction  is 
low  down,  affecting  the  lower  part  of  the  colon 
or  the  rectum,  there  is  no  marked  diminution  in 
quantity ;  there  may  even  be  an  excess  of 
limpid  urine  excreted,  with  sometimes,  however, 
a  difficulty  in  voiding  it. 

6.  General  aspect,  signs,  and  symptoms. — In 
cases  of  acute  obstruction  from  the  first,  and  in 
the  later  stages  of  chronic  obstruction,  the 
general  aspect  of  the  patient  is  more  or  less 
characteristic.  The  countenance  is  expressive 
of  physical  anxiety  and  distress :  the  eyes  are 
sunken,  the  nose  pinched,  the  cheeks  hollow,  the 
lips  pale  or  purplish,  and  the  complexion  faintly 
livid ;  the  general  surface  is  pale,  cool  or  cold, 
and  either  dry  or  covered  by  profuse  clammy 
perspiration ;  and  although  the  mental  faculties 
are  as  a  rule  undisturbed,  there  is  a  disposition 
to  torpor,  from  which  the  sufferer  is  from  time 
to  time  aroused  by  exacerbations  of  pain,  or  re- 
currence of  vomiting.  The  pulse  is  small  and 
thin,  and  towards  the  end  becomes  thready. 
Usually  it  is  increased,  but  sometimes  (for  a 
time  at  any  rate)  it  may  be  diminished  in  rapidity. 
The  temperature  is  often  lowered  to  a  very 
marked  extent,  but  rises  if  peritonitis  sets  in. 
Sometimes  there  is  more  or  less  dyspnoea,  due 
either  to  reflex  nervous  influence,  or  to  pressure 
upwards  of  the  diaphragm  by  the  distended 
bowel  below,  and  the  latter  cause  also  often 


gives  rise  to  distressing  hiccough.  The  voice  ib 
altered  in  character,  and  towards  the  end  is 
almost  or  entirely  lost.  The  tongue  is  red  ;  dry 
and  pointed ;  or  dirty  brown  and  covered  by 
thick  tenacious  mucus,  coloured  by  vomited 
material.  The  patient  suffers  from  severe  and 
constant  thirst,  which  often  he  fears  to  assuage, 
lost  vomiting  should  be  provoked.  In  some  ex- 
ceptional cases  death  has  been  preceded  by  sub- 
delirium  and  coma;  and  in  others,  still  more 
exceptional,  by  violent  delirium  and  convulsions, 
In  children  convulsions  occasionally  occur  at  the 
commencement  or  during  the  early  stages  of 
intussusception,  as  well  as  towards  the  end,  and 
probably  arise  from  reflex  nervous  disturbance. 
The  torpor  commonly  noticed  may  depend  not 
only  on  general  depression,  but  also  in  great 
measure  upon  imperfect  aeration  of  the  blood, 
from  interference  with  respiration  ;  and  the  coma, 
convulsions,  and  other  nervous  symptoms  which 
occur  in  rare  cases,  have  been  attributed  to 
uraemic  poisoning  from  suppression  of  urine. 

7.  Collapse. — Collapse  may  occur  at  the  com- 
mencement of  an  acute,  or  may  immediately 
precede  the  fatal  termination  of  a  more  chronic 
case  of  intestinal  obstruction.  When  it  occurs 
at  the  commencement,  as  in  acute  strangulation, 
acute  intussusception,  or  sudden  impaction  of  a 
gall-stone  or  foreign  body,  it  is  due  to  the  shock 
of  the  injury  at  the  moment  inflicted  ;  when  it 
occurs  after  a  more  or  less  considerable  interval, 
whether  in  an  acute  or  in  a  chronic  case,  it  is- 
usually  associated  with  rupture  of  the  intestine, 
and  extravasation  of  its  contents  into  the  peri- 
toneum. 

Diagnosis. — The  general  diagnosis  of  intes- 
tinal obstruction  rests  on  the  history  of  the- 
case ;  and  on  the  recognition  and  due  apprecia- 
tion of  the  symptoms  and  signs  above  discussed. 
In  order  to  arrive  at  a  right  conclusion,  not  only 
must  all  the  symptoms  be  fully  considered,  but 
careful  and  thorough  examination  of  the  abdo- 
men must  be  made,  by  palpation  and  percussion 
of  the  external  surface,  and  by  exploration  of 
the  rectum  and  vagina.  Such  thorough  examina- 
tion should  be  instituted,  and  the  differential  as- 
well  as  the  general  diagnosis  made  out  as  clearly 
as  possible  at  the  earliest  practicable  period, 
before  general  abdominal  distension  or  the  super- 
vention of  complications  can  have  obscured  the 
indications  first  presented.  In  some  cases  it 
may  be  desirable  to  administer  ether  or  chloro- 
form, in  order  to  facilitate  the  examination  by 
relaxing  the  abdominal  muscles,  and  to  save  the 
patient  from  needless  increase  of  pain.  In  all 
cases  in  which  the  symptoms  indicate  acute 
strangulation,  the  rings  and  openings  of  the 
abdominal  walls  must  be  carefully  examined, 
and  the  previous  or  actual  existence  of  an  ex- 
ternal hernia  inquired  into.  In  cases  of  chronic 
obstruction  in  which  occlusion  has  come  about 
gradually,  or  is  even  yet  incomplete,  it  is  espe- 
cially necessary  to  explore  the  rectum  as 
thoroughly  as  possible,  by  the  introduction  of 
the  finger,  or  even  or  the  whole  hand-  In  the 
female,  exploration  per  vaginam  is  often  no  less 
needful. 

Various  morbid  conditions  may  give  rise  to 
symptoms — pain,  vomiting,  constipation —more 
or  less  closely  resembling  or  simulating  those  of 
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intestinal  obstruction.  Among  such  may  be 
mentioned  certain  forms  of  colic,  such  as  hepatic 
colic  or  renal  colic ;  ulcerative  enteritis,  especially 
of  the  caecum  and  appendix  caeci ;  perityphlitis; 
and  intense  peritonitis,  such  as  follows  perfo- 
ration. In  these  conditions  there  is  arrest  of 
action,  but  not  mechanical  obstruction  of  the 
intestine  ;  a  distinction  which  it  is  important 
to  bear  in  mind.  The  history  and  progress  of 
the  case,  together  with  due  recognition  of  the 
more  distinctive  concomitant  signs  and  symp- 
toms usually  presented  by  each  of  such  con- 
ditions, serve  as  a  rule  to  establish  the  diagnosis, 
though  it  may  be  often  difficult,  and  sometimes 
may  even  remain  doubtful. 

Course,  Complications,  and  Terminations. — 
The  tendency  of  intestinal  obstruction,  from 
whatever  cause,  is  towards  a  fatal  termination, 
at  an  earlier  or  later  period  according  to  cir- 
cumstances, and  with  or  without  the  superven- 
tion of  more  or  less  obvious  and  extensive 
complications.  But  in  respect  to  the  more  acute 
forms,  there  are  scarcely  any  in  which  relief  may 
not  be  afforded,  sometimes  coming  about  sponta- 
neously as  it  were,  almost  as  suddenly  and  unex- 
pectedly as  the  lesion  has  occurred,  sometimes 
resulting  after  an  extended  period  of  suffering, 
and  sometimes  consequent  on  the  treatment 
adopted.  In  the  more  chronic  forms,  with  the 
exception  of  those  depending  upon  impaction 
of  faeces,  and  some  others  perhaps  (as  chronic 
intussusception),  complete  and  permanent  relief 
is  less  likely  to  be  obtained ;  and  death,  though 
considerably  longer  delayed,  is  almost  more  cer- 
tain to  ensue  sooner  or  later,  in  spite  of  tem- 
porary relief  afforded  by  operative  measures  or 
in  other  ways. 

The  complications  and  accidents  that  are 
liable  to  occur  and  to  conduce  to  the  fatal  result 
are : — peritonitis  starting  from  the  seat  of  the 
lesion,  and  more  or  less  rapidly  spreading  and  be- 
coming general ;  enteritis ;  ulceration  and  perfora- 
tion of  the  bowel ;  sloughing  of  the  strangulated 
or  intussuscepted  portions;  haemorrhage  into  the 
peritoneum  or  into  the  bowel ;  pneumonia,  due 
to  the  entrance  of  vomit  into  the  air-passages,  or 
to  pyaemia  from  absorption  of  decomposing  and 
poisonous  material ;  gradual  asphyxia  from  in- 
terference with  respiration  by  abdominal  disten- 
tion ;  uraemia ;  coma  ;  and  syncope  from  cardiac 
depression  and  cerebral  anaemia. 

In  cases  of  acute  strangulation,  and  others  in 
which  the  occlusion  has  been  sudden  and  com- 
plete from  the  first,  and  in  which  timely  relief 
has  not  been  obtained,  the  average  duration  has 
been  found  to  be  from  five  to  six  days.  But 
death  may  occur  within  a  few  hours,  or  not 
until  after  the  lapse  of  ten  days  or  a  fortnight. 
In  cases  of  constriction  or  compression,  in  which 
complete  occlusion  has  come  about  gradually,  or 
even  has  not  been  finally  established,  the  dura- 
tion of  life  varies  greatly  according  to  circum- 
stances and  the  complications  which  arise,  and 
it  may  be  prolonged  for  weeks,  months,  or  even 
years. 

Treatment. — The  treatment  of  intestinal  ob- 
struction must  necessarily  be  determined  by  the 
cause  and  the  circumstances  and  conditions  of 
the  particular  case  with  which  we  may  have  to 
<lo — and  therefore  can  be  more  specially  indi- 
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cated  and  discussed  in  the  subsequent  considera- 
tion of  the  several  forms  of  obstruction.  But 
some  general  statement  of  methods  of  treatment 
may  be  not  inappropriately  given  at  once,  inas- 
much as  tentative  measures  for  relief  are  often 
called  for  before  any  definite  conclusion  as  to  the 
precise  cause  of  the  trouble  can  be  arrived  at. 

1.  Purgatives. — Asa  rule,  when  the  existence 
of  obstruction  is  established,  and  emphatically 
in  all  acute  cases,  violent  purgatives  are  to  be 
avoided.  They  tend  to  increase  rather  than  to 
relieve  the  mischief.  The  object  should  be  in 
the  first  place  to  soothe,  and  not  to  irritate  and 
excite  the  suffering  part.  In  cases  in  which  it  may 
have  been  deemed  right  to  administer  a  strong 
purgative  in  the  first  instance,  (and  this  is  often 
done  before  the  physician  or  surgeon  is  called  in) 
failure  of  effect  decidedly  contraindicates  the 
repetition  of  any  similar  dose.  When  all  urgent 
symptoms  have  subsided,  however,  and  in  the 
more  chronic  cases,  mild  laxatives  (especially 
some  salines)  often  prove  of  great  value — but 
caution  in  their  administration  is  necessary. 

2.  Sedatives. — In  almost  all  cases  of  intes- 
tinal obstruction  sedatives  and  antispasmodics 
are  demanded ;  and  opium  and  belladonna,  con- 
joined or  separately,  are  the  most  useful  and 
reliable  medicines  we  possess.  They  should  be 
given  freely,  but  with  judgment,  according  to 
the  effect  produced.  They  may  be  administered 
by  the  mouth ;  or,  if  the  vomiting  is  severe  and 
frequent,  by  the  rectum,  or  by  subcutaneous  in- 
jection, in  the  form  of  morphia  and  atropine.  In 
very  acute  cases  the  inhalation  of  chloroform 
or  ether  may  sometimes  be  desirable,  and  may 
prove  at  any  rate  temporarily  efficacious  in  re- 
lieving urgent  suffering. 

3.  Enemata. — Injections  more  or  less  copious 
of  simple  gruel,  soap  and  water,  with  or  without 
the  addition  of  oil,  castor  oil,  turpentine,  or 
ether,  or  of  pure  olive  oil  in  quantity,  are  con- 
stantly of  great  service  in  cases  of  intestinal  ob- 
struction, not  only  in  establishing  the  diagnosis, 
but  also  in  affording  relief  to  a  more  or  less 
complete  extent.  In  many  cases  it  is  advantage- 
ous to  administer  the  enemata  with  the  body 
inverted,  or  at  any  rate  with  the  lower  part  well 
raised,  and  at  the  same  time  to  manipulate  the 
abdomen  (massage — abdominal  taxis),  but  this 
must  be  done  with  caution.  When  very  copious 
enemata  are  deemed  desirable,  they  may  be  ad- 
ministered more  gradually,  and  probably  more 
safely,  by  the  syphon  and  hydraulic  pressure 
than  by  means  -of  the  syringe.  It  has  been 
sought  to  estimate  the  seat  of  the  obstruction  by 
the  quantity  of  fluid  that  can  be  thrown  into  the 
rectum ;  but  as  a  general  rule  no  satisfactory 
conclusion  can  be  thus  arrived  at. 

4.  Insufflation. — In  cases  of  intussusception, 
insufflation  of  air  by  means  of  bellows  has  some- 
times proved  efficacious  in  affording  relief;  but 
in  almost  all  other  forms  of  obstruction  this 
method  of  treatment  has  rather  added  to  the 
distress  of  the  sufferer. 

5.  Local  applications. — Hot  fomentations  and 
poultices,  especially  with  the  free  application  of 
local  anodynes  (solutions  of  opium,  belladonna, 
hemlock,  or  aconite),  often  materially  relieve  suf- 
fering, and  thus,  as  well  perhaps  as  by  causing 
determination  to  the  surface,  and-  lessening  in- 
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ternal  congestion,  favour  recovery.  On  the  other 
hand,  the  application  of  ice-bags  to  the  surface  of 
the  abdomen  has  been  strongly  advocated,  and 
in  some  cases  has  certainly  seemed  to  be  pro- 
ductive of  benefit.  Galvanism  to  the  surface— or 
with  one  pole  introduced  into  the  rectum — with 
the  view  of  stimulating  the  peristaltic  action  of 
the  bowel,  has  also  been  advocated. 

6.  Abdominal  taxis  (Hutchinson)  ;  massage. — 
Careful  manipulation  of  the  abdomen,  with  move- 
ment of  the  body  from  one  position  to  another, 
has  in  some  cases  proved  successful  in  bringing 
about  relief  of  intestinal  obstruction. 

7.  Surgical  operations. — In  many  cases  opera- 
tive measures  of  one  kind  or  other  are  urgently 
dsmanded,  and  seem  to  afford  the  only  chance  of 
rescue  from  impending  death,  or  from  more  or  less 
prolonged  suffering.  And  although  the  statistical 
results  hitherto  may  not  seem  very  encouraging, 
yet  careful  consideration  of  the  causes  of  failure 
in  the  past,  and  due  regard  to  recent  advances 
ifi  surgical  treatment  and  appliances  generally, 
warrant  the  belief  that  such  measures  will  be 
adopted  more  frequently,  under  more  favour- 
able circumstances,  and  more  successfully  in  the 
future.  The  surgical  operations  demanded  in 
intestinal  obstruction  may  be  divided  into  those 
which  have  for  their  object  the  removal  of  the 
cause  of  the  obstruction,  and  those  which  aim 
solely  at  affording  relief  by  establishing  an  open- 
ing above  the  seat  of  obstruction.  The  various 
methods  will  be  best  discussed  in  connection  'with 
those  forms  of  obstruction  in  which  they  are 
respectively  indicated. 

Vabiettes. — The  several  varieties  of  intestinal 
obstruction,  according  to  the  pathological  cause 
of  the  condition,  will  now  be  discussed. 

I.  Obstruction  from  Congenital  Malfor- 
mation.— Arrest  or  modification  of  the  normal 
process  of  development,  or  the  occurrence  of 
peritonitis  during  intra-uterine  life,,  may  give 
rise  to  congenital  constriction,  or  to  defective 
continuity  of  the  intestinal  canal,  resulting  in 
more  or  less  absolute  occlusion. 

Constriction  or  occlusion  of  such  kind  is  occa- 
sionally, but  very  rarely,  met  with  in  the  duo- 
denum at  or  about  the  entrance  of  the  common 
duct,  or  about  the  junction  of  the  duodenum 
with  the  jejunum;  and  in  some  cases  has  ap- 
peared to  depend  upon  valve-like  folds  of  mucous 
membrane,  somewhat  resembling  enlarged  or 
confluent  valvulae  conniventes.  The  lower  por- 
tion of  the  ileum,  near  the  ileo-caecal  valve,  or 
about  the  point  of  junction  with  the  omphalo- 
mesenteric duct,  where  a  bend  or  twist  takes 
place,  appears  more  liable  to  be  so  affected,  and 
instances  have  been  from  time  to  time  re- 
corded. The  colon,  and  almost  exclusively  the 
sigmoid  flexure,  is  the  part  of  the  bowel  most 
frequently  constricted  by  the  effects  of  intra- 
uterine peritonitis  and  consecutive  twisting ;  but 
instances  are  comparatively  rare. 

All  such  classes  of  cases  are  of  pathological 
interest,  rather  than  of  practical  importance. 
Vomiting  of  meconium,  absence  of  proper  eva- 
cuation, straining,  convulsions,  and  evidences  of 
more  or  less  severe  suffering,  are  followed  by 
speedy  death,  though  in  some  rare  instances  life 
has  been  prolonged  for  weeks  or  even  months. 
No  treatment  can  be  of  avail ;  and  surgical  opera-  | 


tion  can  only  hasten  death,  or  at  best  succeed  id 
prolonging  misery. 

Very  much  more  common,  and  somewhat  more 
hopeful,  are  those  cases  in  which  there  is  con- 
genital defect  of  the  lower  part  of  the  rectum, 
or  of  the  anus.  They  may  be  divided  into — (1) 
Those  in  which  there  is  simply  imperforate  anus, 
the  bowel  being  closed  by  a  membranous  or 
more  or  less  thick  layer  of  tissue,  and  forming 
a  distonded  cul  de  sac  above  the  floor  of  the 
perineum:  (2)  Those  in  which  the  anus  is 
formed  and  leads  into  a.  cul  de  sac,  which  ap- 
proaches more  or  less  closely  to  the  cul  de  sac 
of  the  portion  of  rectum  above :  (3)  Those  in 
which  the  lower  end  of  the  rectum  opens  into- 
the  bladder,  urethra,  or  vagina. 

Symptoms.  —  Detention  of  meconium,  with 
persistent  straining  and  sometimes  vomiting, 
or  the  scanty  escape  of  meconium  by  the  vagina, 
serve  to  suggest  the  probable  existence  of  some 
such  defect,  the  more  precise  nature  of  which 
cau  generally  be  readily  ascertained  on  examina- 
tion or  exploration. 

Treatment. — Immediate  relief  may  often  be 
afforded  by  surgical  operation,  and  in  some  in- 
stances more  or  less  permanent  good  results 
have  been  obtained,  and  by  persevering  manage- 
ment maintained ;  but  survival  to  adolescence 
or  adult  age  has  seldom  ensued.  See  Rectum, 
Diseases  of. 

II.  Obstruction  from  Internal  Strangu- 
lation. —  The  various  anatomico-pathological 
conditions  which  may  conduce  to  internal  stran- 
gulation have  been  already  enumerated  or  indi- 
cated. Of  these,  some  depend  upon  abnormalities 
or  peculiarities  for  the  most  part  developmental 
in  origin,  the  existence  of  which — previous  to 
exploration  or  post-mortem  examination — can- 
not be  predicated  or  ascertained ;  others,  how- 
ever, depend  upon  the  results  of  previous 
inflammatory  mischief  or  accidents.  In  every 
case,  therefore,  it  is  important  to  inquire 
minutely  into  the  early  history  of  the  patient ; 
as  well  as  into  the  circumstances  immediately 
preceding  the  strangulation.  No  better  illus- 
tration of  this  can  be  quoted  than  that  afforded 
by  cases  in  which  strangulation  has  been  caused 
by  omentum  adherent  to  the  sac  of  an  old  re- 
ducible hernia. 

The  small  intestines  are  especially  liable  to 
become  strangulated  by  bands  or  adhesions 
(peritoneal  false  ligaments),  they  having  been 
found  to  be  so  affected  in  upwards  of  90  per 
cent,  of  such  cases.  Bands,  sometimes  rounded 
and  thread-  or  cord-like,  sometimes  broader  and 
flattened,  are  met  with  from  time  to  time, 
stretching  from  one  part  of  the  mesentery  or 
omentum  to  another;  but  oftener  attached  by 
one  extremity  to  mesentery  or  omentum,  and 
by  the  other  to  some  portion  of  bowel  (com- 
paratively rarely  to  the  large  intestine),  or  to 
the  abdominal  wall.  Very  rarely  indeed  are 
they  found  passing  from  one  portion  of  bowel  to 
another.  The  bowel  may  become  incarcerated 
under  or  behind  such  bands  (not  in  front  be- 
tween them  and  the  yielding  anterior  abdominal 
wall),  or  it  may  bo  encircled  by  them,  and  they 
may  be  looped  or  even  knotted  or  twisted  round 
it ;  or,  again,"  the  bowel  may  become  so  kinked 
by  the  traction  of  a  band  adherent  to  one  point, 
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as  to  lead  to  its  practical  occlusion.  The 
broader  adhesions  sometimes  present  slits,  in 
which  portions  of  bowel  may  be  caught.  Simi- 
larly, ruptures  or  slits  may  occur  in  the  omentum 
or  mesentery,  or  even  in  very  rare  instances 
in  the  suspensory  ligament  of  the  liver  or 
broad  ligament  of  the  uterus  ;  and  these  struc- 
tures, especially  the  omentum,  by  adhesions  may 
constitute  broad  or  narrow  bands,  under  which 
incarceration  may  take  place,  or  by  which  portions 
of  bowel  may  be  surrounded  and  strangulated. 
Diverticula,  and  diverticular  appendages  (the 
'  obliterated  omphalo-mesenteric  vesels,  &c),  by 
adhesion  or  by  looping,  and  the  appendix  cseci, 
either  adherent,  usually  by  its  extremity,  or 
spirally  elongated  and  twisted,  may  lead  to  a  like 
result.  It  is  worthy  of  note  that  by  these,  as 
by  the  foregoing  conditions,  the  small  intestine 
is  most  frequently  affected.  So  also  in  the 
various  forms  of  internal  hernia  (hernia  into  the 
foramen  of  Winslow,  into  peritoneal  pouches, 
mesocolic,  duodeno-j  ejunal,  retro-peritoneal  her- 
nia, &c,  all  of  which  are  very  rare),  it  is  still  the 
small  intestine  that  is  most  frequently  involved. 

Internal  strangulation  of  the  small  intestine, 
depending  on  the  several  causes  thus  indicated, 
is  most  commonly  met  with  during  early  adult 
life,  the  average  age  being  about  twenty-two 
years ;  and  one  sex  does  not  appear  to  be  much 
more  liable  to  suffer  than  the  other,  except  in 
the  case  of  strangulation  by  diverticula,  which 
has  been  observed  about  twice  as  frequently  in 
the  male  as  in  the  female  subject. 

The  large  intestine,  as  might  be  expected,  is 
much  more  liable  to  become  strangulated  by 
torsion  or  twists  than  the  small,  and  the  sigmoid 
flexure  is  the  part  most  frequently  affected. 
Out  of  106  cases,  in  65  the  large  intestine  (in  60 
of  these  the  sigmoid  flexure)  and  in  41  the 
small  intestine  was  found  involved.  The  in- 
testine may  be  twisted  about  its  mesocolic  or 
mesenterial  axis,  or  one  loop  of  intestine  may 
be  intertwined  with  another.  In  conjunction 
with  the  twisting  there  may  be  falling  over,  as 
it  were,  and  dragging  down,  due  to  the  weight 
of  the  intestinal  contents.  Twists  of  the  intes- 
tine occur  most  frequently  during  the  later 
periods  of  middle,  or  during  advanced  life.  Thoir 
occurrence  is  favoured  by  original  peculiarities 
in  the  length  and  disposition  of  the  peritoneal 
folds,  or  by  corresponding  peculiarities  acquired 
as  the  result  of  the  stretching  and  relaxation 
which  accompany  the  changing  condition  of  parts 
at  different  periods  of  life. 

The  occurrence  of  internal  strangulation  is 
determined  by  the  entrance  of  a  portion  of 
bowel  into  some  such  dangerous  position  as  has 
been  indicated,  and  its  retention  there.  This 
may  be  due  to  a  relaxed  condition  of  the  bowel — 
it  may  be  after  diarrhoea — and  pressure  upon  it 
by  the  action  of  the  abdominal  muscles  during 
some  strain  or  twist  of  the  body ;  to  undue 
and  irregular  movement  of  the  bowel  itself;  to 
the  weight  and  dragging  of  faecal  matter  accu- 
mulated at  one  part,  and  the  futile  effort  of  the 
bowel  above  to  move  it  onward ;  or  to  some 
accidental  circumstance  that  can  neither  be 
ascertained  nor  defined.  Absolute  strangulation 
may  occur  suddenly  and  at  once ;  or  may  be 
brought  about  only  after  an  appreciable  period, 
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by  the  consecutive  swolling  of  the  incarcerated 
or  twisted  bowel. 

Symptoms. — The  symptoms  of  internal  stran- 
gulation closely  resemble  those  of  strangulation 
of  external  hernia;  but  often  they  are  more 
acute,  and  unless  relief  is  obtained,  lead  more 
speedily  to  a  fatal  result. 

Intense  abdominal  pain,  generally  in  the  mid- 
region  ;  not  infrequently  accompanied  by  collapse, 
either  at  the  very  commencement  or  very  early 
supervening;  severe  and  frequent  vomiting,  soon 
becoming  more  or  less  distinctly  faeculent ; 
abdominal  distension,  at  first  localised,  rapidly 
becoming  more  or  less  general ;  constipation,  with 
urgent  desire  and  vain  effort  to  evacuate  the 
bowel — all  coming  on  without  warning  in  an  ap- 
parently healthy  subject,  constitute  a  group  of 
symptoms  sufficiently  characteristic.  As  the 
case  progresses,  these  symptoms  persist,  in- 
creasing, or,  in  some  respects,  intermitting  or 
decreasing  in  severity  according  to  circum- 
stances, and  becoming  more  or  less  masked, 
modified,  or  added  to  by  the  symptoms  of  the 
complications  already  indicated  as  likely  to  arise, 
until  either  relief  is  obtained,  or  death  ensues. 

Cases  have  occurred  from  time  to  time  in 
which  all,  even  the  most  severe,  symptoms  of 
internal  strangulation  have  been  present,  but  in 
which  relief  has  come  about  almost  as  suddenly 
as  the  distress  has  arisen ;  and  it  would  seem 
that  in  such  cases,  after  a  period  of  rest,  either 
by  the  aid  of  treatment  or  otherwise,  the  stran- 
gulated bowel  has,  as  it  were,  recovered  itself, 
and  released  itself  from  its  entanglement,  or 
reversed  its  twist.  But  such  cases  are  rare,  and 
very  much  more  frequently  it  happens  that 
death  results,  either  very  quickly  from  shock,  or 
within  four  or  five  days  from  intense  peritonitis, 
following,  or  without  rupture  of  the  Dowel. 

Treatment. — The  treatment  of  a  case  pre- 
senting the  above  symptoms  resolves  itself  into 
the  question  as  to  whether  mere  palliative 
measures  should  be  perseveringly  adopted,  and 
the  patient  allowed  to  take  his  chance ;  or 
whether  an  attempt  should  be  made  by  surgical 
operation  to  release  the  bowel,  and  thus  afford 
opportunity  for  recovery  (laparotomy),  or  to 
give  relief  by  opening  the  bowel  above  the  seat 
of  obstruction  (enterotomy). 

During  the  earliest  periods,  and  before  the 
nature  of  the  case  is  fully  pronounced,  thers 
can  be  no  doubt  but  that  palliative  measures 
alone  should  be  adopted.  Such  measures  consist 
in  perfect  rest ;  relaxation  of  the  abdominal 
parietes  by  position ;  the  application  of  either 
ice  or  a  hot  anodyne  fomentation  (each  having 
its  respective  merits)  over  the  especially  suf- 
feringpart;  and  the  administration  (after  collapse 
has  passed)  of  opiates  and  belladonna — by  the 
mouth,  subcutaneously,  or  by  suppository,  or  of 
chloroform  or  ether  by  inhalation,  as  circum- 
stances may  indicate.  J£  the  physician  do  not 
venture  to  advise,  or  the  surgeon  be  not  bold 
enough  to  adopt  operative  interference,  similar 
measures  may  be  pursued  still  further,  inasmuch 
as  they  tend  to  relieve  suffering,  and  to  lengthen 
the  time  during  which  relief  may  possibly  come 
about.  Enemata  may  be  used,  but  strong  pur- 
gatives can  only  add  to  the  distress,  and  increase 
the  danger  of  the  patient.    A  little  ice  may  be 
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sucked  with  advantage  from  time  to  time;  but 
it  is  worse  than  useless  to  attempt  to  introduce 
food  or  medicine  in  bulk  into  the  stomach,  only 
to  be  again  speedily  vomited. 

Abdominal  taxis. — After  one,  two,  or  at  most 
perhaps  throo  days  (according  to  the  circum- 
stances and  conditions  of  the  particular  case)  have 
elapsed,  without  abatement,  or  with  probable  in- 
crease in  the  severity  of  the  symptoms,  when  the 
nature  of  the  case  is  clearly  pronounced,  and  espe- 
cially if  the  seat  and  cause  of  the  obstruction 
are  indicated,  surgical  operation  appears  to  the 
writer  imperative;  and  the  earlier  this  is  done, 
the  better  is  the  chance  of  success.    The  writer 
cannot  forbear  expressing  in  this  place  the  strong 
feeling  and  conviction,  after  long  consideration 
and  some  experience,  that  he  entertains  on  this 
matter.    Before  proceeding,  however,  to  the  use 
of  the  knife,  it  may  be'well  under  chloroform  to 
try  the  effect  of  changes  in  the  position  of  the 
body,  and  of  'abdominal  taxis  '  by  gentle,  firm, 
sustained  manual  compression  of  the  part  of 
bowel  presumably  strangulated  and  distended, 
and  by  attempts  at  movement  in  one  direction 
or  another.     The  good  effects  of  sustained 
compression,  with  the  view  of  emptying  the 
distended  bowel  of  its  contents,  rather  than 
of  pushing  it  back,  in  the  reduction  of  external 
hernia,  are  not  sufficiently  generally  appreciated 
and  systematically  attempted.    And  further, 
every  surgeon  of  experience  has  met  with  cases 
of  external  hernia  in  which  the  movements  or 
joltings  of  a  journey  to  the  hospital  have  re- 
sulted in  reduction.    So  it  may  be  with  some 
cases  of  internal  strangulation. 

Abdominal  section. — If  such  attempts  fail,  an 
incision  should  be  made  in  the  middle  line  down- 
wards or  upwards  (as  the  indication  may  be)  from 
the  umbilicus  into  the  abdomen,  of  sufficient  ex- 
tent to  permit  the  introduction  of  the  fingers,  and 
the  seat  and  cause  of  the  obstruction  sought  for. 
As  a  rule,  it  may  be  better  to  extend  the  incision 
so  far  as  to  afford  a  clear  view  of  the  strangulated 
bowel ;  but  it  must  be  borne  in  mind  that  the 
longer  the  incision  the  more,  probably,  will 
the  distended  bowels  protrude,  and  the  greater 
will  be  the  difficulty  in  replacing  and  retaining 
them.  Any  constricting  band  that  may  be  dis- 
covered may  then  be  divided,  and  the  bowel  re- 
leased, or  a  twisted  portion  may  be  restored  to 
position.  The  chief  difficulties  likely  to  occur 
arise  from  the  protrusion  of  distended  bowel, 
which  is  apt  to  hinder  proceedings.  Punctures 
may  be  made  by  a  fine  trocar  and  canula ;  but 
all  such  punctures  should  be  carefully  closed  by 
ligature  or  suture.  The  chief  immediate  danger 
is  that  of  giving  way  of  the  bowel  at  the  seat  of 
strangulation  at  the  momentof  release,  and  extra- 
vasation of  its  contents ;  but  in  cases  in  which 
this  happens,  it  is  almost  certain  that  similar 
rupture  would  have  speedily  occurred  if  matters 
had  been  allowed  to  take  their  course.  Any 
such  opening  in  the  bowel  should  be  at  once 
closed  by  suture,  and  every  effort  made  to  pre- 
vent extravasation  into  the  peritoneal  cavity. 
It  has  sometimos  been  found  desirable  to  attach 
the  edges  of  the  ruptured  portion  to  the  abdo- 
minal parietes,  with  tho  view  of  establishing  an 
artificial  opening. 

In  casos  in  which  there  has  been  an  external 


hernia,  it  maybe  preferable  to  make  the  incision 
in  the  groin,  and  to  extend  it  upwards  as  far  as 
may  be  needful.  In  several  such  cases  (four 
in  the  writer's  own  experience)  the  cause  of 
strangulation  has  been  found  to  be  omentum 
adherent  to  the  sac  of  the  old  hernia,  division 
of  which  up  in  the  abdomen  has  resulted  in 
release  of  the  strangulated  bowel.  After  the 
operation  the  abdominal  incision  should  be  care- 
fully closed,  and  the  patient  kept  for  6ome  time 
thoroughly  under  the  influence  of  opium. 

It  must  be  admitted  that  the  statistics  of 
operations  for  internal  strangulation  do  not 
seem  encouraging.  In  61  out  of  95  recorded 
or  observed  cases  death  followed  more  or  less 
speedily,  and  in  34  only  did  recovery  take 
place.  But  the  causes  of  failure  are  obvious. 
In  most  cases  there  has  been  either  some  error 
in  diagnosis,  or  the  operation  has  been  per- 
formed too  late,  and  at  a  period  when  recovery 
under  any  circumstances  would  have  been  hope- 
less. Increased  accuracy  in  diagnosis ;  earlier 
resort  to  operation ;  and  the  adoption  of  im- 
proved surgical  methods,  among  which  must  be 
especially  urged  the  use  of  antiseptic  precautions, 
may  be  confidently  expected  to  yield  better  re- 
sults in  the  future. 

Colotomy. — In  cases  in  which  it  appears  that 
the  lower  part  of  the  colon  or  sigmoid  flexure  is 
strangulated  by  twisting  or  doubling  over,  and 
in  which  it  is  deemed  inexpedient  to  perform 
abdominal  section,  temporary  relief  at  any  rate 
may  be  afforded  by  lumbar  colotomy — right  or 
left.  Or  simple  puncture  of  the  colon  by  a  fine 
trocar  and  canula  may  give  relief,  temporary 
or  permanent,  by  affording  escape  for  the  flatus. 

Enterotomy. — -The  operation  of  enterotomy  is 
applicable  to  cases  of  chronic,  rather  than  of 
acute  strangulation,  and  will  be  subsequently 
referred  to. 

III.  Obstruction  from  Impaction  of  Gall- 
stones.— Gall-stones  may  enter  the  intestine, 
either  after  passing  down  the  gradually  dilated 
duct,  or  after  a  process  of  inflammatory  adhe- 
sion and  ulceration  between  the  gall-bladder  and 
the  duodenum  or  colon.  It  is  in  this  latter  way 
probably  that  gall-stones  large  enough  to  block 
its  canal  get  into  the  bowel ;  and  hence  in  such 
cases,  though  there  is  usually  a  previous  history 
of  more  or  less  suffering  in  the  hypochondriac 
region  (which  may  assist  the  diagnosis),  yet 
those  paroxysms  of  pain  and  the  jaundice  which 
accompany  the  passage  of  gall-stones  down  the 
duct  have  not  been  experienced.  Having  entered 
the  intestine,  gall-stones  may  either  pass  along 
until  they  escape  by  the  anus — sometimes  giving 
but  little  trouble  during  their  passage,  sometimes 
being  temporarily  arrested,  or  damaging  the 
bowel  at  one  point  or  other,  and  giving  rise  to 
pain,  vomiting,  deranged  action  of  the  bowels, 
&c ;  or  they  may  become  firmly  impacted,  and 
completely  obstruct  the  intestinal  canal.  Ob- 
struction from  such  cause,  however,  is  com- 
paratively rare,  occurring  in  only  about  8  per 
cent,  of  the  cases  of  acute  obstruction.  It  is 
met  with  about  four  times  as  often  in  the  female 
as  in  tho  male  subject ;  and  almost  without 
exception,  or  with  very  few  exceptions,  after 
late  middle  life — most  frequently  after  the  age 
of  sixty. 
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The  gall-stones  which  have  been  found  to 
cause  obstruction  have  been  from  one  to  two 
inches  or  more  in  longest  diameter.  As  a  rule 
they  have  been  single,  in  some  instances  con- 
glomerate. In  a  large  proportion  of  cases  they 
have  been  impacted  in  the  duodenum  or  upper 
part  of  the  jejunum;  in  some  few  instances 
about  the  middle  of  the  ileum ;  and,  again,  in 
somewhat  more  cases,  in  the  ileum  near  the 
ileo-eaecal  valve.  Impaction  in  the  large  intes- 
tine very  rarely  occurs,  and  has  scarcely  ever 
led  to  a  fatal  result,  but  in  some  instances  it  has 
been  attended  by  very  severe  symptoms. 

Impaction  is  favoured  by  natural  or  accidental 
narrowing  of  the  bowel,  and  doubtless  is  aided 
or  maintained  by  swelling  of  the  mucous  mem- 
brane and  spasmodic  contraction  round  the  stone, 
as  well  as  by  a  more  or  less  persistently  con- 
tracted condition  of  the  bowel  beyond  it. 

Symptoms. — The  symptoms  following  impac- 
tion often  come  on  suddenly,  and  are  usually 
very  acute  ;  and  death,  preceded  by  all  the  in- 
dications of  intense  enteritis  conjoined  with  those 
of  acute  obstruction,  as  a  rule  occurs  in  five  or 
six  days,  if  it  have  not  occurred  earlier  as  the 
result  of  shock.  Eecovery  rarely  takes  place. 
In  some  few  exceptional  cases,  however,  relief 
has  come  about  even  after  periods  of  severest 
suffering,  by  the  release  and  onward  passage  of 
the  stone ;  in  some,  the  bowel  has  become 
stretched  into  a  kind  of  diverticulum,  in  which 
the  stone  has  remained  lodged,  a  way  by  it 
being  left ;  in  some,  after  adhesion  and  ulceration, 
an  opening  has  been  formed  between  the  small 
intestine  and  the  neighbouring  part  of  the  colon 
through  which  the  stone  has  escaped;  and  in 
some,  again,  after  similar  processes  between  the 
bowel  and  abdominal  wall,  the  stone  has  escaped 
externally,  or  has  been  removed  by  operation. 

Diagnosis. — The  diagnosis  of  obstruction  by 
gall-stone  is  aided  by  consideration  of  the  age, 
sex,  and  previous  history  of  the  patient;  the 
character  and  acuteness  of  the  symptoms ;  the 
localisation  of  the  earliest  pain  ;  and  sometimes 
by  the  recognition  on  examination  of  a  more  or 
less  distinct  hard  lump,  corresponding  to  the 
obstructing  gall-stone. 

Treatment. — None  other  than  palliative 
measures  can  as  a  rule  be  recommended ;  but 
having  regard  to  the  extreme  danger  of  the  con- 
dition, and  the  severe  suffering  of  the  patient, 
the  operation  of  enterotomy  would  seem  to  the 
writer  to  be  justifiable. 

TV.  Intussusception  or  Invagination. — 
By  intussusception  or  invagination  is  understood 
the  passage  of  one  portion  of  intestine  into  the 
immediately  adjoining  portion. 

Intussusceptions  that  have  given  rise  to  no 
symptoms  during  life  are  not  infrequently  found 
on  post  mortem  examination,  especially  of  the 
bodies  of  children,  and  those  who  have  died  of 
brain-disease.  Such  intussusceptions  occur  in 
articulo  mortis,  or  immediately  after  death ; 
they  are  easily  reduced,  are  almost  equally 
easily  reproduced  or  imitated,  and  are  accom- 
panied by  no  sign  of  inflammation.  They  are 
of  no  practical  import.  But  their  possible 
occurrence  should  be  borne  in  mind,  lest,  when 
met  with,  they  should  lead  to  false  conclusions 
m  to  the  cause  of  death  or  previous  suffering. 
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^Etiology. — Intussusceptions  occurring  dur- 
ing life,  and  causing  intestinal  obstruction,  are 
most  frequently  met  with  during  infancy  or 
early  childhood.  About  one  fourth  of  the  cases 
on  record  have  occurred  during  the  first  year, 
and  more  than  one  half  during  the  first  seven 
years  of  life.  The  male  subject  appears  to  be 
more  liable  than  the  female,  in  the  proportion  of 
about  two  to  one. 

The  occurrence  of  intussusception  would  appear 
to  be  brought  about,  in  the  first  place,  by  some 
irregular  or  disorderly  peristaltic  action  of  one 
portion  of  bowel,  conjoined  with  inaction  01 
paresis  of  another,  dependent  upon  some  ill- 
defined  or  unascertainable  cause  or  other  of 
derangement.  Sometimes  it  follows  diarrhoea 
or  violent  straining  ;  sometimes  it  is  associated 
with  the  presence  of  worms,  or  of  masses  of 
imperfectly  digested  food  ;  and  sometimes  with 
the  pressure  or  dragging  of  some  new  growth. 
Having  once  commenced,  the  intussusception 
goes  on  increasing,  more  or  less  continuously, 
as  the  result  of  peristaltic  action.  The  portion 
of  bowel  first  invaginated,  as  a  rule,  advances 
at  the  expense  of  the  receiving  portion,  which 
turns  in  to  form  the  middle  layer.  The  length 
of  bowel  involved  varies  greatly  in  different 
cases,  as  a  matter  of  course.  But  the  process  may 
go  on  until  the  portions  first  involved,  having 
traversed  the  whole  length  of  the  colon,  may 
reach,  or  even  protrude  or  be  expelled  from  the 
anus. 

Anatomical  Chaeactebs. — As  a  rule,  with 
but  very  few  exceptions,  it  is  the  upper  portion 
of  the  bowel  that  passes  into  the  lower.  In 
ordinary  cases  the  intussusception  is  complete 
and  single,  and  thus  a  transverse  section  shows 
three  rings  of  bowel;  a  longitudinal  section, 
three  layers  of  bowel  on  each  side;  the  outer 
and  middle  layers  having  mucous  surfaces  in 
mutual  contact,  and  the  middle  and  inner  hav- 
ing serous  surfaces  in  mutual  contact.  In  some 
rare  cases,  however,  the  intussusception  is  said 
to  be  incomplete;  in  such  a  funnel-shaped  pro- 
cess is  drawn  down,  usually  by  the  dragging  of 
a  pedunculated  tumour,  from  some  part  of  the 
intestinal  wall  into  the  canal.  In  some  cases, 
again  also  rare,  the  intussusception  is  double, 
the  whole  intussusception-mass  being  received 
into  another  portion  of  bowel ;  under  such  cir- 
cumstances four  rings  or  layers  are  shown  on 
section. 

Between  the  middle  and  inner  layers  the 
mesentery,  or  mesocolon,  or  both,  as  the  case 
may  be,  are  also  received,  and  these  determine, 
from  the  first,  peculiarities  in  the  conformation 
of  the  intussusception ;  and  the  consequent  com- 
pression of  their  vessels,  and  arrest  of  the  cir- 
culation through  them,  bring  about  complications 
and  more  or  less  characteristic  effects,  such  as 
congestion  and  swelling,  ecchymosis,  and  even 
considerable  haemorrhage. 

Almost  any  part  of  the  intestinal  tract  may 
be  involved,  but  some  parts  are  involved  much 
more  frequently  than  others.  Thus  in  upwards 
of  50  per  cent,  of  the  cases,  the  ileum  and  caecum 
have  been  found  passing  into  the  colon  (Intus- 
susccplio  ileo-cwcalis)  ;  in  about  30  per  cent,  the 
small  intestine  has  alone  been  involved — the 
ileum  in  most  of  these  (I.  ilcalis),  the  jejunum 
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in  a  few  (/.  jejunalia),  the  duodenum  in  still 
fewer  (/.  duodenalis).  In  some  a  portion  of 
ileum  invaginated  in  another  portion  has  passed 
on  through  the  ileo-caecal  valve  into  the  colon 
(/.  ileo-colica).  In  about  12  per  cent,  of  the 
cases  tho  colon  only  has  been  involved  (/.  colica). 
The  rectum,  though  it  constantly  forms  the 
receiving  layer  of  an  extended  intussusception, 
is  very  seldom  primarily  affected,  except  as  the 
result  of  the  dragging  of,  or  pressure  upon  some 
new  growth. 

Symptoms. — The  symptoms  of  intussusception 
usually  appear  suddenly  and  are  very  severe. 
First,  there  is  pain,  often  most  intense  and 
agonising,  sometimes  like  that  of  colic,  some- 
times 'straining  and  tearing'  in  character,  felt 
most  distinctly  at  a  spot  corresponding  to  the 
commencing  lesion.  In  children  convulsions 
sometimes  occur.  Vomiting  speedily  super- 
venes, and  the  vomited  material  is  often 
streaked  or  mixed  with  blood,  and,  sooner  or 
later,  usually  becomes  faeculent.  Diarrhoea 
soon  sets  in,  and,  accompanied  by  severe  strain- 
ing and  tenesmus,  recurs  at  frequent  intervals. 
The  evacuations,  at  first  faecal,  very  early  are 
stained  with  blood,  and  soon  consist  of  little 
more  than  blood  and  mucus,  with  only  a  slight 
admixture  of  faecal  matter,  or  none  at  all.  The 
occlusion  of  the  bowel  is  often  not  complete  at 
first,  but  it  speedily  becomes  so  from  congestion 
and  swelling.  After  a  variable  period,  some  re- 
mission in  the  severity  of  the  symptoms  takes 
place,  to  be  again  followed  by  paroxysmal  exa- 
cerbation. 

On  examination  of  the  abdomen,  a  firm, 
cylindrical,  '  sausage-like  '  swelling,  of  greater 
or  less  length,  can  be  distinctly  felt,  and  recog- 
nised as  the  intussusception-mass,  in  almost  all 
cases  of  ileo-caecal  or  colic  invagination.  In 
cases  in  which  the  small  intestine  alone  is  in- 
volved, such  swelling  is  much  less  distinct  and 
smaller,  and  often  cannot  be  made  out  at  all. 
When  the  intussusception  has  reached  the  lower 
part  of  the  rectum,  which  it  may  do  even  by  the 
second  day,  it  can  be  readily  felt,  and  its  cha- 
racter can  often  be  determined  on  examination 
per  anum. 

Diagnosis. — The  diagnosis  of  intussusception 
of  the  intestine  is  generally  established  without 
difficulty,  by  the  recognition  of  the  signs  and 
symptoms  thus  indicated,  at  any  rate  during 
childhood,  and  in  the  more  acute  cases.  In 
some  of  the  more  chronic  cases  occurring  in 
adult  life,  however,  it  is  not  always  easy. 

Couhsb  and  Progress. — The  co uTs e  and  pro- 
gress of  a  case  of  intussusception  may  be  (1) 
acute.  Unless  relief  is  obtained,  the  case  will  then 
terminate  fatally,  either  speedily  from  shock,  or 
within  four  or  five  days  in  children,  or  within  a 
week  or  ten  days  in  the  adult  from  peritonitis 
or  exhaustion.  Or  (2)  the  case  may  be  sub-acute ; 
death  occurring  within  three  or  four  weeks.  Or 
(3)  the  case  may  become,  or  may  be  from  the 
first,  more  or  less  chronic,  and  terminate  in 
death  only  after  a  period  of  weeks  or  months, 
from  peritonitis,  or  enteritis,  followed  or  not 
by  perforation  ;  or  from  wasting  and  exhaustion. 
Lastly,  recovery  may  take  place  after  sloughing, 
separation,  and  evacuation  of  the  invaginated 
>iowol.  The  last  event,  which  is  of  great  interest, 


and,  in  regard  to  prognosis,  of  great  importance 
very  rarely  takes  place  during  childhood.  It 
follows  peritonitic  adhesion  between  the  invagi 
nated  and  receiving  portions  of  bowel,  and  death 
of  more  or  less  of  the  former  from  deprivation  of 
blood-supply.  Numerous  cases  of  this  nature 
are  on  record,  varying  in  detail.  In  most  of  them 
it  has  been  some  portion  or  other  of  small  in- 
testine that  has  come  away.  In  some,  how- 
ever, the  caecum  with  its  appendix  and  portions 
of  the  colon  have  been  found.  Sometimes  the 
sloughed  intestine  is  evacuated  in  shreds  or  frag- 
ments, sometimes  in  its  entirety.  Such  separa- 
tion and  evacuation  take  place,  as  a  rule,  in  from 
eleven  or  twelve  days  to  three  or  four  weeks, 
and  much  earlier  in  the  case  of  the  small  than 
of  the  large  intestine.  In  some  instances  the 
adhesions  have  given  way  at  or  immediately  after 
the  separation  of  the  slough,  and  fatal  extrava- 
sation of  faeces  has  occurred ;  and  in  some  a 
permanent  stricture  has  resulted  after  fair  pros- 
pect of  recovery  had  been  afforded. 

Treatment. — Acute  intussusception,  espe- 
cially in  the  child  or  infant,  demands  prompt 
and  active  measures  for  its  relief.  Purgatives 
can  only  increase  the  mischief ;  palliatives  are, 
as  a  rule,  of  little  or  no  permanent  avail,  though 
opium  and  belladonna  may  sometimes  do  good 
by  relieving  pain,  checking  undue  peristaltic 
action,  and  thus  hindering  the  progress  of  the 
lesion,  and  affording  a  possible  chance  of  re- 
covery, or,  at  least,  by  rendering  the  remaining 
hours  of  life  comparatively  free  from  suffering. 

When  once  the  diagnosis  is  established,  resort 
should  be  had  without  delay  to  mechanical  or 
operative  treatment,  for  in  such  measures,  accord- 
ing to  the  results  of  experience,  lie  the  best  pros- 
pects of  complete  and  permanent  relief.  First, 
a  copious  enema  of  oil,  or  oil  and  thin  grueL 
should  be  gently  and  slowly  injected,  the  body 
being  inverted,  and  moved  from  one  position 
to  another,  abdominal  taxis  and  manipulation 
being,  meanwhile,  carefully  and  systematically 
carried  out;  or,  in  place  of  liquid  injection, 
insufflation  of  air  by  means  of  bellows  may  be 
employed.  If  the  intussusception  have  pro- 
truded from  the  anus,  it  should,  of  course,  be 
first  replaced,  and  if  felt  in  the  rectum  pushed 
up  as  high  as  may  be  practicable.  Numerous 
cases  are  on  record  in  -which  such  means  have 
been  attended  by  success.  But  should  they  fail 
after  full  and  fair  trial — and  more  than  three  or 
four  attempts  should  not  be  made  unless  signs  of 
improvement  in  the  condition  are  manifest ;  then 
6urgical  operation — laparotomy — becomes  justi- 
fiable, and  increasing  experience  encourages  its 
adoption.  Laparotomy  should  be  undertaken  be- 
fore there  has  been  time  for  the  formation  of  adhe- 
sions, or  the  supervention  of  general  peritonitis. 
The  abdomen  having  been  opened,  with  all  due 
precaution,  by  median  incision  of  requisite  ex- 
tent, the  intussusception  is  usually  found  with- 
out difficulty,  and  may  be  traced  upward  and 
downward.  Reduction  may  generally  be  effected 
with  comparative  ease  by  gentle  traction  upon 
the  upper  part  of  the  invaginated  portion,  com- 
bined with  gradual  working  up  of  the  lower 
part  by  manipulative  pressure  from  below  up- 
wards upon  the  receiving  portion  (Hutchinson). 
After  the  operation,  the  wound  must  be  carefully 
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closed,  an  abdominal  bandage  applied,  perfect 
rest  secured,  and  after-treatment  on  general 
principles  carried  out. 

In  15  out  of  58  recorded  cases  this  opera- 
tion has  resulted  in  recovery;  in  43  it  has 
been  followed  by  death,  although  in  most  of 
these  reduction  was  effected.  It  is  probable, 
however,  that  a  much  larger  proportion  of  suc- 
cessful than  of  unsuccessful  cases  have  been 
published,  and  the  figures  must  therefore  be 
taken  for  what  they  may  be  worth  ;  they  suffice, 
however,  to  justify  the  more  frequent  and 
earlier  adoption  of  such  means  of  relief,  espe- 
cially under  the  protection  of  antiseptic  pre- 
cautions. 

In  the  more  chronic  forms  of  intussusception, 
and  especially  in  the  adult,  resort  to  operation 
is  not  so  urgently  called  for.  Palliative  measures, 
and  particularly  the  administration  of  opium  and 
belladonna,  with  enemata  from  time  to  time,  are 
often  of  the  greatest  service ;  and,  as  already 
indicated,  recovery  after  sloughing  of  the  intus- 
suscepted  bowel,  or  portions  of  it,  not  infre- 
quently takes  place,  although  consecutive  and 
dangerous  complications  may  sooner  or  later 
arise. 

V.  Obstruction  from  Constrictions. — The 

anatomico-pathological  conditions  involving  some 
portion  or  other  of  the  intestinal  wall,  which 
may  give  rise  to  obstruction,  have  been  already 
enumerated  or  indicated.  Regarding  them  the 
following  further  statements  may  be  made. 

1.  Simple  cicatricial  stenoses  may  result  from 
the  effects  of  injuries  infiictedby  caustic  poisons 
or  foreign  bodies;  such  are  most  likely  to  be 
found  in  the  upper  part  of  the  small  intestine  ; 
they  are,  however,  very  rare.  Similar  stenoses 
may  follow  the  sloughing  of  intussusceptions  ;  or 
the  ulceration  produced  by  temporarily  impacted 
gall-stones,  faecal  masses,  or  foreign  bodies ;  or 
dysenteric,  tubercular,  or  syphilitic  ulceration  of 
considerable  extent  and  long  standing.  The 
dysenteric  stenoses  are  most  frequently  found 
about  the  flexures  of  the  colon ;  the  tubercular 
in  the  lower  part  of  the  ileum  or  caecum ;  and 
the  syphilitic  in  the  rectum  or  lower  part  of  the 
colon.  Typhoid  ulceration  is  very  rarely  fol- 
lowed by  stenosis. 

2.  Peritonitic  thickening  and  contraction,  with 
more  or  less  matting  together  and  constriction 
of  the  bowel,  most  frequently  involves  the  small 
intestine  or  the  flexures  of  the  colon. 

3.  New  growths  of  innocent  character — fibro- 
mata, myomata,  lipomata,  and  papillomata 
(benign  villous  growths) — are  from  time  to  time 
met  with,  connected  with  some  part  or  other  of 
the  intestinal  wall,  and  causing  more  or  less 
obstruction,  either  by  themselves  blocking  the 
canal,  or  by  leading  to  dragging  down  of  the 
part  to  which  they  are  attached.  Such  growths 
often  become  polypoid.  They  are  (with  the  ex- 
ception of  myomata  and  lipomata)  most  fre- 
quently met  with  in  the  rectum,  sometimes  in 
other  parts  of  the  large  intestine,  very  rarely  in 
the  small  intestine. 

4.  New  growths  of  malignant  character — fibrous 
cancer,  forming  hard,  narrow  constrictions,  slow 
to  ulcerate,  scirrhus,  encephaloma,  colloid  can- 
cer, epithelioma,  cylindroma,  and  sarcoma — are 
much  more  common ;  and  from  the  readiness  with 
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which  they  involve  the  whole  circumference  of 
the  bowel,  much  more  rapidly  lead  to  serious  ob- 
struction than  do  those  of  an  innocent  character. 
In  about  80  per  cent,  of  the  cases  such  growths 
have  been  found  affecting  the  rectum  ;  in  about 
15  per  cent,  the  colon  and  caecum  ;  and  in  only 
about  5  per  cent,  some  part  or  other  of  the  small 
intestine. 

Symptoms. — The  various  conditions  thus  de- 
scribed, develop  more  or  less  gradually ;  and  the 
symptoms  to  which  they  give  rise  are  chronic 
in  character,  and  in  their  earlier  stages  by  no 
means  well  marked.  Disordered,  irregular,  and 
imperfect  action  of  the  bowels,  and  general  dis- 
comfort occurring  from  time  to  time,  with  inter- 
vals of  comparative  ease,  constitute  the  earliest 
indications.  Later,  and  after  a  very  variable 
period,  as  the  constriction  increases,  the  trouble 
becomes  greater  and  more  constant,  and  the 
symptoms  of  obstruction  become  more  pronounced. 
In  most  cases  abdominal  distension  (meteorism) — 
localised  or  general,  and  accompanied  by  sensa- 
tions of  fulness,  foetid  eructations,  shortness  of 
breath,  and  pains  in  the  back,  varying  in  degree 
from  time  to  time — comes  on  sooner  or  later ; 
and  except  when  the  seat  of  obstruction  is  in  the 
rectum,  the  peristaltic  movements  of  the  intes- 
tines at  intervals  become  very  manifest  through 
the  abdominal  wall.  The  pain  experienced  is  very 
variable  in  character  and  severity,  and  is  often 
paroxysmal,  with  periods  of  complete  intermis- 
sion. As  the  case  progresses  towards  a  fatal  ter- 
mination, the  distress  becomes  extreme.  Absolute 
occlusion,  as  a  rule,  comes  about  slowly.  In  some 
cases  it  is  never  completely  established ;  but  in 
other  cases  it  occurs  suddenly,  from  impaction 
of  hardened  faeces  or  undigested  food,  or  from 
other  cause  ;  and  in  such  the  symptoms  at  once 
correspondingly  increase  in  severity.  It  is 
worthy  of  note  that  even  in  cases  in  which  the 
seat  of  constriction  is  in  the  sigmoid  flexure  or 
rectum,  the  greatest  faecal  accumulation  and 
corresponding  discomfort  are  observed  in  the 
caecum. 

Diagnosis. — The  general  diagnosis  of  obstruc- 
tion from  constriction,  as  a  rule,  is  noc  difficult ; 
but  the  differential  diagnosis  as  to  the  precise 
nature  of  the  constriction  is  often  very  obscure, 
except  in  those  cases  (the  large  majority)  in 
which  a  stricture,  or  the  presence  of  some  new- 
growth,  can  be  discovered  on  examination  per 
anum.  The  previous  history  often  supplies 
important  indications,  and  should  therefore  be 
thoroughly  investigated. 

Course  and  Terminations. — The  course  of 
all  such  cases,  though  very  variable  in  duration, 
is  progressively  unfavourable,  and  sooner  or  later 
death  supervenes,  usually  from  peritonitis  with 
or  without  perforation,  or  from  exhaustion  from 
prolonged  suffering. 

Treatment. — The  treatment  must  be  deter- 
mined and  varied  in  accordance  with  the  symp- 
toms and  indications  presented  from  time  to  time. 
In  the  earlier  stages,  soothing  and  palliative 
measures  should  be  adopted  during  periods  of 
exacerbation  of  suffering;  and  during  periods  of 
comparative  relief  laxatives  may  often  be  given 
with  great  advantage.  In  all  cases  in  which  there 
is  reason  to  suspect  the  existence  of  some  cause, 
of  constriction,  the  most  careful  attention  to  diet,. 
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and  the  administration  from  time  to  time  of  such 
medicines  as  favour  a  soft,  seini-solid  condition 
of  the  feces,  should  be  insisted  upon. 

Operation. — In  the  later  stages  resort  must 
be  had  to  surgical  operation,  and  the  greatest 
relief  may  often  be  afforded,  and  life  prolonged, 
by  the  establishment  of  an  -artificial  anus  by 
oponingthe  bowel  above  the  seat  of  constriction, 
either  by  incision  through  tho  peritoneum — 
enterotomy;  or  by  post-peritoneal  incision- 
lumbar  colotomy,  right  or  left.  Laparotomy  is 
altogether  out  of  the  question. 

In  cases  in  which  there  is  reason  to  believe  that 
the  constriction  affects  the  small  intestines,  en- 
terotomy should  be  adopted.  An  oblique  incision 
,n  the  right  iliac  region,  more  or  less  parallel  with 
and  above  Poupart's  ligament,  having  been  made 
and  cautiously  carried  down  through  the  various 
structures,  the  peritoneum  is  to  be  opened  to  a 
limited  extent,  and  the  first  protruding  portion 
of  distended  small  intestine  is  to  be  seized,  and 
being  -well  pulled  out,  opened  by  very  limited 
incision.  In  the  case  of  the  small  intestine,  it  is 
needless,  on  account  of  the  semi-fluid  nature  of 
the  contents,  to  make  a  large  opening,  and  it  is 
obviously  disadvantageous  to  do  so.  The  mar- 
gins of  the  opening  in  the  intestine  are  then 
to  be  sutured  to  the  margins  of  the  external 
wound.  This  operation,  especially  advocated  by 
Nelaton,  has  proved  successful  in  affording  relief 
and  prolonging  life  in  a  considerable  number  of 
cases  (10  out  of  16).  One  great  drawback  to  it, 
in  the  event  of  prolongation  of  life,  lies  in  the 
extreme  inconvenience  and  annoyance  the  patient 
suffers  from  the  continual  escape  of  liquid  feces 
in  the  part  of  the  body  operated  upon — an  escape 
which  there  is  the  greatest  practical  difficulty  in 
restraining. 

In  cases  in  which  the  seat  of  constriction  is  in 
the  colon  or  rectum,  lumbar  colotomy  (post- 
peritoneal  enterotomy)  is  to  be  performed,  on  the 
right  or  left  side  according  to  the  indications 
afforded.  The  merits  of  this  operation  in  reliev- 
ing suffering  and  prolonging  life  in  such  cases, 
can  scarcely  be  esteemed  too  highly. 

After  the  establishment  of  an  artificial  anus, 
and  the  rest  from  constant  irritation  thereby 
afforded,  the  constricted  bowel  may  recover  to  a 
certain  extent  its  permeability. 

VT.  Obstruction  from  Compression  from 
without. — Various  viscera,  enlarged  and  dis- 
placed as  the  result  of  disease — especially  the 
uterus  and  ovaries,  and  in  rare  instances  the 
spleen,  the  pancreas,  and  even  the  kidney ;  tuber- 
cular or  cancerous  glands ;  tumours  of  the  omen- 
tum or  other  parts  of  the  peritoneum ;  tumours 
growing  from  one  part  or  other  of  the  abdominal 
or  pelvic  parietes,  or  from  the  contained  viscera; 
hydatid  cysts,  &c,  may  so  compress  a  neigh- 
bouring portion  of  bowel  as  to  lead  to  obstruc- 
tion, which  either  may  be  brought  about  gra- 
dually, or  from  some  accidental  cause  may  be 
suddenly  determined. 

Symptoms. — The  symptoms  more  or  less  closely 
resemble  those  of  obstruction,  chronic  or  acute, 
arising  from  other  causes. 

Diagnosis. — Careful  examination  of  the  abdo- 
men, including  thorough  examination  per  vagi- 
nam  and  per  anwm  (sometimes  the  introduction 
of  the  whole  hand  into  the  rectum  is  especially 


likely  to  be  useful),  together  with  the  history  of 
the  case,  and  the  consideration  of  the  collateral 
signs  and  symptoms,  will  generally  suffice  to 
establish,  approximatively  at  any  rate,  the 
diagnosis  of  obstruction  of  the  bowel  from  ex- 
ternal compression. 

Treatment.— The  treatment  of  this  condition 
consists,  first,  in  the  removal  of  the  cause,  if 
practicable ;  secondly,  if  this  should  be  imprac- 
ticable, in  relieving  the  obstruction.  By  altering 
the  position  of  the  body,  the  displaced  viscera 
may  sometimes  be  so  moved  as  to  cease  to  com- 
press the  bowel;  tumours,  uterine  and  ovarian 
especially,  may  be  taken  away  by  operation; 
hydatid  cysts  may  be  tapped;  and  thus  relief 
may  be  afforded.  Or  again,  by  manipulation  or 
by  the  effects  of  copious  enomata,  the  bowel  itself 
may  be  so  moved  as  to  be  no  longer  compressed ; 
or  after  a  period  of  rest,  under  the  influence  of 
sedatives,  it  may  release  itsebf.  But  if  none  of 
these  measures  should  be  applicable  or  successful, 
and  if  the  symptoms  of  obstruction  be  severe,' 
resort  to  one  or  other  of  the  operations  (laparo- 
tomy, enterotomy,  or  colotomy)  already  discussed, 
may  become  needful.  In  some  cases,  of  this  class 
especially,  relief  has  been  afforded,  and  the 
bowel  has  recovered  itself  after  puncture  by  fine 
trocar  and  canula  and  aspiration.  The  ultimate 
prospects  must  depend  upon  how  far  the  com- 
pressing cause  can  be  removed. 

VII.  Obstruction  from  Impaction  of  Fo- 
reign Bodies,  Intestinal  Concretions  (Ente- 
roliths) &c. 

a.  Foreign  bodies  in  bulk,  such  as  bones,  coins, 
buttons,  knives,  forks,  pins,  needles,  &c,  acciden- 
tally or  intentionally  swallowed,  occasionally  find 
their  way  on  from  the  stomach  into  the  intes- 
tines. In  a  considerable  proportion  of  cases  they 
pass  on,  and  are  evacuated  per  anum  without 
very  much  inconvenience;  in  some  cases  they 
give  rise  to  enteritis  and  various  other  intestinal 
troubles ;  in  some  rare  cases  they  lead  to  more 
or  less  complete  occlusion,  with  acute  or  sub- 
acute symptoms. 

Symptoms. — The  symptoms  of  impaction  of 
foreign  bodies  in  the  bowels  vary  with  the  ex- 
tent of  injury  inflicted,  and  the  degree  of  obstruc- 
tion occasioned. 

Diagnosis. — The  diagnosis  of  such  cases  rests 
on  the  history,  and  on  the  recognition  of  the 
presence  of  the  foreign  body  on  palpation  of  the 
abdomen,  or  examination  per  rectum. 

Treatment.— The  treatment  of  this  condition 
must  be  determined  by  the  general  circum- 
stances and  urgency  of  the  case.  As  a  rule, 
purgatives  can  only  do  mischief.  Soothing  re- 
medies give  temporary  relief,  and  favour  the 
gradual  onward  passage  and  ultimate  expulsion 
of  the  foreign  body.  If  absolute  impaction  has 
clearly  taken  place,  and  the  symptoms  are 
urgent,  enterotomy  and  extraction  may  be  justi- 
fiable, or  even  imperative.  The  wound  in  the 
intestine  may  either  be  carefully  closed  by 
suture,  and  the  bowel  returned  ;  or  its  edges 
may  be  attached  to  those  of  the  external  wound, 
and  an  artificial  anus  temporarily  established. 
In  some  instances,  such  procedures  have  been 
encouraged  and  favoured  by  the  previous  for- 
mation of  inflammatory  adhesions  between  the 
bowel  and  the  parietes. 
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b.  Foreign  bodies — as  hair,  &c. ;  indigestible 
constituents  of  the  food — as  the  skins,  seeds,  and 
stones  of  fruit  (the  husks  of  cereals,  and  oats 
especially),  orange-pulp,  and  the  curd  of  milk  in 
young  children ;  and  some  medicinal  substances 
— as  magnesia,  chalk,  oxide  of  iron,  &c,  swal- 
lowed bit  by  bit  from  time  to  time,  may  accu- 
mulate in  some  part  or  other  of  the  bowel.  Be- 
coming matted  or  felted  together,  and  aggluti- 
nated by  the  intestinal  mucus  and  other  secre- 
tions, these  bodies  may  form  rounded  masses, 
which  sooner  or  later  may  give  rise  to  more  or 
less  complete  obstruction.  Such  masses  consti- 
tute the  large  proportion  of  the  so-called  '  intes- 
tinal concretions'  in  the  human  subject. 

c.  In  some  rare  instances,  however,  hard  stony 
concretions  (enteroliths),  consisting  for  the  most 
part  of  phosphates  of  lime  and  magnesia  with 
organic  material,  and  resembling  those  not  in- 
frequently found  in  some  of  the  lower  animals, 
have  been  met  with.  These  usually  have  as  a 
nucleus  some  foreign  body,  or  portion  of  har- 
dened altered  feces. 

Intestinal  concretions  are  almost  invariably 
found  either  in  the  caecum  or  in  the  rectum. 
Their  presence  may  commonly  be  recognised  on 
examination.    They  rule,  slowly  formed, 

and  only  give  rise  to  complete  occlusion  after  a 
considerable  period,  during  which  repeated  at- 
tacks of  more  or  less  persistent  abdominal  dis- 
comfort and  distross  have  occurred.  Death  may 
be  brought  about  by  gradual  exhaustion,  or  by 
the  effects  of  inflammation  with  or  without  per- 
foration ;  or  recovery  may  follow  the  evacuation 
of  the  concretion,  either  per  vias  naturales,  or 
through  an  ulcerated  or  artificial  opening. 

Foreign  bodies  introduced  into  the  rectum,  or 
which  have  passed  down  and  there  become  im- 
pacted,' and  concretions  similarly  situated,  may 
be  removed  per  anwm. 

VIII.  Obstruction  from  Impaction  of 
Faeces. — Habitual  or  accidentally  prolonged 
constipation  may  lead  to  definitive  obstruction 
by  impaction  of  fecal  masses,  conjoined  with 
paralysis  and  inaction  of  the  bowel  from  disten- 
sion, and  contraction  of  the  empty  portion  below. 
Sometimes  the  occlusion  is  rendered  more  abso- 
lute and  irremediable  by  the  doubling  or  dragging 
down  of  the  bowel  by  the  weight  of  its  contents. 
The  seat  of  the  obstructing  fecal  mass  is  usually 
the  sigmoid  flexure  or  the  rectum,  but  corre- 
sponding accumulation  is  at  the  same  time  often 
found  in  the  caecum.  This  cause  of  obstruction 
is  most  frequently  met  with  in  advanced  life,  and 
especially  among  lunatics  or  idiots. 

Symptoms. — The  symptoms  of  fecal  impac- 
tion are  characterised  by  their  chronicity;  and 
complete  occlusion  as  a  rule  comes  about  slowly. 
There  is  little  or  no  actual  pain  during  the 
early  stages,  and  even  during  the  later  stages,  in 
the  absence  of  complications,  it  rarely  becomes 
acute.  Vomiting  is  altogether  absent  at  first,  or 
slight  and  rare  ;  towards  the  end,  however,  there 
may  be  fecal  vomiting.  Abdominal  distension 
only  comes  about  gradually.  Absolute  constipa- 
tion is  only  slowly  established,  and  sometimes  is 
preceded  by  more  or  less  frequent  scanty  diar- 
rhcea-like  evacuations.  The  fecal  mass  can 
sometimes  be  felt  on  abdominal  examination,  and 
much  more  often  on  rectal  exploration,  which  in 
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such  cases  should  always  be  thoroughly  carried 
out. 

Diagnosis. — The  diagnosis  of  such  cases  is 
determined  generally  without  difficulty  by  the 
history ;  by  the  absence  of  acute  symptoms  ;  by 
the  process  of  exclusion  of  other  causes  of  ob- 
struction ;  and  by  the  aid  afforded  by  physical 
examination. 

Course. — In  a  considerable  proportion  of  cases 
of  this  kind  relief  may  be  afforded  by  appro- 
priate treatment.  In  some  cases,  however,  death 
ensues  from  gradual  exhaustion ;  in  others  from 
chronic  peritonitis ;  and  in  others  from  ulcera- 
tion of  the  bowel,  followed  or  not  by  perforation 
and  acute  peritonitis. 

Treatment. — In  this  form  of  obstruction  of 
the  bowels,  very  copious  enemata,  administered 
through  a  long,  soft  tube,  carefully  introduced 
and  insinuated  onwards  as  far  as  practicable, 
are  especially  useful.  Such  enemata — consisting 
of  thin  gruel,  soap  and  water,  oil,  with  or  with- 
out turpentine,  to  the  extent  of  two  or  three 
pints  or  more,  should  be  given  and  repeated  at 
intervals  as  indicated.  Or  a  stream  of  warm 
water  from  a  vessel  raised  to  a  height,  through  a 
long  tube,  may  be  advantageously  made  to  play 
upon  and  wash  away,  portion  by  portion,  the 
fecal  mass  (Gay).  Sometimes  the  mass  may  be 
cleared  out  of  the  rectum  by  the  finger  or  a 
spoon.  In  some  cases  galvanism  to  the  abdo- 
minal wall,  in  some  the  application  of  an  ice- 
bag,  in  others  hot  fomentations  or  immersion  iu 
the  hot  bath,  may  be  useful. 

In  the  earlier  stages,  laxatives  or  even  purga- 
tives, as  calomel  in  a  full  dose,  or  castor  oil, 
may  often  be  given  with  safety  and  advantage. 
A  teaspoonful  of  Eochelle  salts  in  a  cupful  of 
mutton  broth,  is  an  old  but  often  efficacious  re- 
medy. In  the  later  stages,  and  when  purgatives 
have  been  found  to  fail  or  to  increase  distress, 
opiates  are  indicated ;  and  belladonna  in  large 
doses  seems  often  to  exert  a  peculiar  and  bene- 
ficial influence. 

When  relief  has  been  obtained,  the  greatest 
care  as  to  diet  and  after-management  is  neces- 
sary, in  order  to  prevent  that  recurrence  of 
trouble  to  which  the  patient  remains  liable.  See 
Constipation.  Arthur  E.  Durham. 

INTESTINAL  WORMS.— This  combined 
term  was  formerly  much  employed  in  medical 
literature,  as  an  equivalent  for  the  simpler  ex- 
pression entozoa,  which  latter  title  is  far  better, 
more  comprehensive,  and  now  in  general  use.  To 
be  sure,  nearly  all  the  internal  parasites  of  man, 
at  some  time  or  other  during  the  course  of  their 
development,  play  the  part  of  intestinal  worms, 
within  either  the  human  or  animal  host ;  but 
since  this  particular  residence  frequently  consti- 
tutes neither  the  only  locality  they  occupy,  nor 
the  principal  feature  of  their  life-record,  it  is  well 
that  the  use  of  these  possibly  misleading  words 
should  be  discontinued.  See  Entozoa;  Para- 
sites ;  Worms  ;  and  Vermes. 

T.  S.  CoBBOLn. 

INTESTINES,  Diseases  of. — General 
Remarks. — Morbid  affections  of  the  intestinal 
tract  are  of  very  frequent  occurrence  at  all 
ages ;  some  being  limited  to  certain  periods  of 
life,  others  presenting  no  such  restriction. 
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The  direct  exposure  that  the  canal  offers  to 
external  influences,  in  the  form  of  ingesta,  will 
account  for  the  causes  of  a  large  proportion  of 
cases.  So  many  irritants  to  diseaso  have  thus 
the  opportunity  to  exert  their  immediate  in- 
fluence, and  produce  what  may  be  termed 
primary  affections  of  the  canal.  On  the  other 
hand,  since  much  of  the  normal  physiological 
work  of  the  tract  depends  for  its  performance 
on  a  healthy  condition  of  other  functions,  espe- 
cially of  the  blood-circulation  and  nervous  sys- 
tem, any  disturbances  of  these  processes  will 
tend  to  influence  injuriously  intestinal  digestion, 
and  thus  givo  rise  to  secondary  diseases  of  the 
bowel.  And  it  is  evident  that  an  improper 
preparation  of  the  food  in  the  intestine  must  in 
its  turn  affect  the  nutrition  of  the  tissues  gene- 
rally, and  among  others  those  of  the  canal  itself. 
In  no  case  is  the  interdependence  of  the  functions 
on  one  another  seen  more  completely  than  in  af- 
fections of  the  digestive  apparatus. 

For  this  same  reason  it  is  that  the  symptoms 
essentially  due  to  any  disease  of  the  intestines 
may  be  considerably  masked  by  more  prominent 
signs  of  mischief  elsewhere,  though  secondary  to 
the  intestinal  affection ;  whilst  in  other  cases 
the  disease  we  may  be  called  upon  to  treat  is 
but  an  expression  on  the  part  of  the  bowels  of 
a  morbid  state,  primarily  connected  with  some 
other  organ. 

Besides  the  direct  nutritive  disturbance  of  all 
organs  and  tissues  of  the  body  that  must  ob- 
viously follow  any  morbid  condition  of  the  intes- 
tinal function,  there  is  a  most  close  sympathy 
between  the  processes  of  digestion  and  the  ner- 
rous  system ;  or,  in  other  words,  a  dyspepsia  which 
may  be  so  slight  as  practically  to  produce  no  ap- 
parent alteration  in  the  general  state  of  the  body, 
may  yet  distinctly  affect  the  mental  condition,  and 
all  degrees  of  disturbance,  from  a  mere  irritability 
of  temper  to  a  complete  hypochondriasis,  may 
result.  The  frequent  association  of  headache 
with  dyspeptic  symptoms  is  a  further  illustration 
of  the  connection ;  in  reference  to  which  we  can- 
not avoid  noticing  the  very  extensive  nervous 
supply  that  is  provided  by  the  sympathetic  sys- 
tem to  the  chylopoietic  viscera. 

Although  structurally  continuous  with  the 
stomach,  and  closely  associated  with  it  in  its 
working,  the  intestine  nevertheless  is  exceed- 
ingly prone  to  be  diseased  independently  of  that 
organ,  while  at  other  times  both  suffer  together. 
Certain  spots  in  the  course  of  the  tract  favour 
the  development  of  certain  diseased  states,  and 
it  is  rare  to  find  the  entire  length  of  the  canal 
involved ;  whilst  one  portion  of  the  tube,  the 
jejunum,  is  probably  less  liable  to  disease  than 
any  other  organ  of  the  body. 

The  indications  of  intestinal  disease  are  fre- 
quently extremely  vague  and  uncertain.  The 
subjective  symptoms,  such  as  pain,  may  be  com- 
pletely wanting  in  some  of  the  most  serious 
conditions,  or  out  of  all  proportion  to  the 
severity  of  tbe  case.  An  ulcer  may  proceed  to 
perforation,  and  a  fatal  result  happen,  with  but 
a  minimum  of  discomfort,  whilst  an  attack  of 
simple  colic  may  be  agonising.  Nor  is  physical 
examination  so  fruitful  in  its  results  in  the  case 
of  intestinal  disease  as  it  is  in  the  affections  of 
many  other  organs,  though  perhaps  in  no  other 
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region  is  the  tactus  eruditut  so  valuable  Many 
of  the  states  to  be  considered  below  undoubt- 
edly pass  through  their  whole  course  without 
giving  the  slightest  indication  of  their  exist- 
ence that  can  be  recognised  by  physical  exami- 
nation. An  investigation  of  the  evacuations 
at  present  furnishes  information  within  the 
narrowest  limits.  From  all  these  circumstances, 
a  diagnosis  of  many  diseases  of  the  intestines  is 
almost  a  matter  of  pure  inference  and  conjecture, 
based  upon  a  careful  consideration  of  all  cir- 
cumstances, with  due  regard  to  the  value  of  ex- 
perience. 

In  respect  to  treatment,  very  much  may  be 
done  with  the  means  at  our  command.  The  re- 
moval of  causes  is  in  a  large  proportion  of  cases 
easy,  and  a  complete  cure  may  be  effected.  And 
whilst  some  of  the  remaining  cases  admit  of 
little  or  nothing  being  done  for  them,  a  greater 
number  can  be  partially  relieved  by  palliative 
remedies. 

The  several  diseased  conditions  of  the  intes- 
tines may  now  be  discussed,  for  the  sake  of  con- 
venience, in  alphabetical  order. 

1.  Intestines,  Abscess  in  Walls  of. — In 

the  course  of  severe  cases  of  enteritis — phleg- 
monous— where  the  inflammatory  process  affects 
all  the  coats  of  the  bowel,  and  the  products  in- 
filtrate the  different  tissues,  collections  of  pyoid 
cells  may  be  met  with,  but  with  no  well-defined 
limit,  which  may  be  regarded  as  abscesses.  Such 
bodies  may  burst  into  the  intestine,  leaving  small 
ulcers  ;  or  through  the  peritoneal  coat,  and  so 
conceivably  cause  perforation. 

In  the  chronic  enteritis  so  often  met  with  in 
scrofulous  subjects,  the  solitary  and  agminated 
glands  may  undergo  slow  suppuration,  and  form 
abscesses  which  end  by  bursting  into  the  lumen 
of  the  gut. 

Such  morbid  products  are  rather  of  post-mor- 
tem interest,  since  they  give  rise  to  no  sym- 
ptoms during  life  which  will  permit  of  their 
formation  being  diagnosed,  apart  from  the  gene- 
ral existing  enteritis,  and  are  practically  inca- 
pable of  treatment. 

2.  Intestines,  Albuminoid,  disease  of. — 

The  intestines  appear  to  be  affected  with  albu- 
minoid disease  next  in  frequency  to  the  spleen, 
liver,  kidneys,  and  lymphatic  glands,  and  it  is 
rare  for  the  alimentary  canal  to  show  signs  of 
this  degeneration  until  it  has  become  far  ad- 
vanced in  the  above-named  organs.  It  is  stated 
that  the  intestines  are  affected  in  42  per  cent,  of 
all  cases  (Habershon). 

Anatomical  Characters. — As  in  other  or- 
gans, the  inner  coat  of  the  arteries,  particularly 
of  those  surrounding  the  solitary  and  agminated 
glands,  appears  to  be  the  starting  point  of  the 
albuminoid  change,  from  which  it  gradually  ex- 
tends to  adjacent  tissues,  until  the  whole  thick- 
ness of  the  bowel  may  be  replaced  by  this  ma- 
terial. In  milder  cases  it  is  limited  to  the  mucous 
and  submucous  coats,  which  in  all  cases  are  the 
first  to  suffer.  Considering  the  exceeding  prone- 
ness  of  the  Malpighian  corpuscles  of  the  spleen 
to  undergo  this  change,  it  is  noticeable  that  the 
solitary  and  agminated  glands  of  the  intestine, 
which  aro  of  eimilar  structure,  should  long  resist 
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the  degeneration,  and  in  many  cases  may  be 
quite  unaffected.  Sooner  or  later,  however,  the 
albuminoid  granules  appear  in  these  structures, 
until  the  whole  gland  is  involved.  The  mesen- 
teric lymphatic  glands  are  usually  implicated ; 
and  in  severe  cases  the  mesenteric  and  peri- 
toneal vessels,  and  even  the  appendices  epiploicse 
(Hayem). 

The  naked-eye  appearance  of  the  mucous 
.membrane  is  that  of  a  pale,  thickened,  leathery 
layer,  often  of  a  '  peculiar  glistening  aspect ' 
(Friedreich).  The  pallor  is  very  striking.  When 
the  degenerative  process  has  become  extreme, 
the  surface  is  ulcerated,  especially  over  the  fol- 
licles, from  fatty  degeneration  and  breaking 
down  of  the  new  material,  the  diminished  blood- 
supply  by  the  constricted  vessels  leading  to  this 
result. 

The  small  intestine,  and  particularly  the  lower 
.part  of  the  ileum,  is  the  favourite  seat  of  the  dis- 
ease, which  sometimes  extends  upwards  to  the 
duodenum  and  stomach  ;  the  colon  is  sometimes 
affected. 

Symptoms. — The  most  prominent  symptoms 
which  this  condition  gives  rise  to,  so  far  as  the 
alimentary  canal  is  concerned,  are  diarrhoea  and 
haemorrhage.  Since  the  other  important  viscera 
are  always  simultaneously  affected,  other  symp- 
toms coexist. 

The  diarrhoea  is  rather  characterised  by  fluid- 
ity than  undue  frequency  of  the  stools,  though 
the  latter  does  occur;  the  evacuationsiare  often 
greenish  from  altered  blood.  It  is  rare  to  find 
either  pain  or  tenderness ;  and  the  diarrhoea  when 
once  established  rarely  ceases. 

Dr.  Grainger  Stewart  has  shown  that  haemor- 
rhage from  the  surface  of  the  mucous  membrane, 
independently  of  any  ulceration,  is  of  frequent 
occurrence,  and  he  considers  it  as  due  to  rup- 
ture of  the  diseased  vessels. 

Treatment. — Enemata  of  starch  and  opium 
are  the  most  efficacious,  though  their  effect  is 
at  best  but  temporary.  The  writer,  however, 
has  seen  a  case,  where  extreme  degeneration  of  all 
the  abdominal  viscera  was  present,  almost  com- 
pletely recover  on  removal  of  the  cause,  namely, 
a  suppurating  joint. 

3.  Intestines,  Atrophy  of. — A  general 
atrophy  of  the  intestines  accompanies  a  wasting 
of  the  entire  body  from  any  serious  cause  of 
malnutrition,  such  as  starvation,  where  the  or- 
gans are  estimated  in  fatal  cases  to  lose  42  per 
cent,  of  their  weight,  becoming  extremely  thin 
and  transparent. 

Intestinal  catarrh,  particularly  in  children, 
may  lead  to  atrophy  of  the  bowels,  even  to  an 
extreme  degree. 

Wasting  of  parts  of  the  canal  are  of  more 
frequent  occurrence  from  disease.  This  is  well 
seen  in  cases  where  an  artificial  anus  has  been 
made,  the  gut  below  the  opening  becoming  thin 
and  shrivelled.  In  all  cases  where  any  consider- 
able stricture  of  the  intestine  exists,  the  portion 
beyond  the  obstruction  atrophies  more  or  less. 
This  subject  will  be  found  fully  discussed  by 
Nothnagel,  in  the  Zeitsclirift  f.  Klin.  Medicin, 
IV.,  1882,  p.  422. 

4.  Intestines,  Catarrh  of. — This  is  a  mild 
form  of  intestinal  inflammation  in  which,  how- 
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ever,  the  essentials  of  that  morbid  process  are 
present,  though  in  a  slight  degree  (see  Intes- 
tines, Inflammation  of). 

5.  Intestines,  Contraction  of. — The  calibre 
of  the  intestinal  canal  may  be  diminished  by 
the  pressure  of  tumours;  by  structural  changes 
in  the  walls  ;  or  by  displacements  of  portions  of 
the  bowels  in  invagination,  &c.  Such  causes  of 
stricture  are  more  properly  described  under  in- 
testinal obstructions.  See  Intestinax  Obstruc- 
tion. 

The  term  contraction  may  be  applied  to  that 
state  of  shrinking  which  the  gut  is  liable  to  pre- 
sent below  the  seat  of  any  permanent  stricture, 
whatever  its  nature,  just  as  the  portion  of  the 
canal  above  the  obstruction  tends  to  dilate.  It 
is  a  condition  that  calls  for  no  interference, 
being  of  no  practical  importance. 

A  spurious  contraction  of  part  of  the  intes- 
tines may  be  occasionally  seen  post  mortem, 
due  to  extreme  spasm  of  the  muscular  coat. 
Congenital  malformations,  producing  contraction 
of  the  canal,  may  be  met  with. 

6.  Intestines,  Dilatation  of. — The  normal 
diameter  of  the  small  intestine  may  be  taken  as 
]  |  inch  throughout ;  and  that  of  the  large  in- 
testine as  gradually  diminishing  from  1\  inches 
at  the  caecum,  to  1-g  inches  at  the  upper  part  of 
the  rectum.  But  the  canal  is  evidently  capable 
of  distension  much  beyond  these  limits,  as  may 
be  recognised  when  large  accumulations  of  flatus 
exist.  Such  conditions,  however,  may  disappear 
after  death,  the  bowel  returning  to  its  proper 
capacity.  These  dilatations,  therefore,  may  be 
regarded  as  temporary,  and  it  is  impossible  to 
say  what  may  be  the  extreme  limit  reached  and 
recovered  from. 

Other  forms  of  distension  of  a  more  perma- 
nent nature  are  frequently  observed. 

Cases  have  been  placed  on  record  by  Peacock, 
Crisp,  and  others  (see  Path.  Soc.  Trans.)  where 
extreme  distension  occurred  without  any  obvious 
cause,  but  associated  with  marked  constipation. 
In  one  case  the  colon  was  uniformly  distended 
to  a  diameter  of  six  to  eight  inches ;  and  in  an- 
other the  average  diameter  of  the  small  intestine 
was  twice  the  normal.  In  this  case  the  stomach 
shared  in  the  distension ;  and  the  person  had 
been  a  large  eater,  and  extremely  fat. 

In  the  greater  number  of  cases  the  dilatation 
is  attributable  to  the  existence  of  some  stricture 
in  the  course  of  the  canal.  It  is  rare  for  any 
distension  to  follow  an  acute  obstruction,  though 
it  is  not  absolutely  unknown ;  but  a  chronic 
stricture  is  almost  invariably  associated  with 
more  or  less  dilatation  of  the  tube  immediately 
above.  The  length  to  which  this  may  extend  is 
largely  dependent  on  the  duration  of  the  case ; 
and  inasmuch  as  a  persistent  obstruction  is 
usually  located  somewhere  in  the  large  intestine, 
it  is  the  colon  that  is  most  frequently  distended, 
and  this  may  be  so  excessive  as  practically  to 
obliterate  the  ileo-caecal  valve.  The  mere  accu- 
mulation of  the  contents  above  the  obstruction 
is  doubtless  one  factor  in  causing  the  distension  ; 
but  a  diminished  resisting  power  on  the  part  of 
the  gut  probably  co-exists,  brought  about  by 
malnutrition  of  its  textures.  The  muscular  coat 
of  the  dilated  portions  is  usually  hypertrophied. 
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while  the  mucous  membrane  is  thinned  and 
peculiarly  liable  to  ulceration,  the  decomposing 
contents  furnishing  an  exciting  cause  for  this 
result. 

The  existence  of,  any  extreme  dilatation 
may  be  recognised  by  inspection  or  manipula- 
tion of  the  abdomen,  especially  if  the  parietos 
be  thin  and  wasted,  as  they  frequently  aro  in 
such  cases.  Faecal  vomiting  may  of  course 
occur  in  connection  with  the  existence  of  & 
dilated  intestine,  but  this  is  rather  to  be  attri- 
buted to  the  primary  obstructing  cause,  in  the 
symptoms  of  which  the  few  indications  peculiar 
to  this  condition  are  merged. 

Paralysis  of  the  muscular  coats,  by  diminishing 
the  resistance  of  the  bowel,  allows  of  its  disten- 
sion. This  is  well  exemplified  in  the  extreme 
dilatation  from  flatus  which  so  frequently  accom- 
panies acute  peritonitis. 

7.  Intestines,  Gangrene  of. 

jEtiologt. — The  immediate  cause  of  the  com- 
plete death  of  a  portion  of  the  intestine  is  the 
complete  arrest  of  the  flow  of  blood  through  the 
part  affeoted.  This  obstruction  may  be  produced 

(i.)  Embolus  of  the  superior  mesenteric  artery. 
Several  cases  of  this  condition  have  been  re- 
corded, the  emboli  originating  from  the  heart. 

(ii.)  Thrombus  of  the  mesenteric  veins.  The 
perfect  stasis  induced  by  this  causa  is  of  very 
rare  occurrence,  but  it  has  been  seen  to  fol- 
low invasion  of  the  portal  vein  by  malignant 
disease. 

(iii.)  Local  constrictions  of  the  bowel.  This 
is  by  far  the  commonest  cause  of  gangrene,  and 
is  the  probable  sequence  of  an  invagination  or 
ileus.  In  these  states  the  vessels  are  pressed 
upon  by  the  altered  position  of  the  gut,  which, 
■with  the  continuously  increasing  pressure  of  the 
cedema  that  follows  the  venous  obstruction,  leads 
to  complete  stasis. 

(iv.)  The  more  gradual  obstruction  to  the 
blood-flow,  from  constriction  of  the  vessels  by 
diseases  of  their  walls,  leads  to  sloughing,  which 
frequently  tends  to  occur  in  albuminoid  disease 
of  the  intestines. 

(v.)  Sloughing  also  occurs  as  a  sequence  of  the 
inflammatory  state,  when  the  process  is  of  such 
intensity  that  complete  cessation  of  the  circu- 
lation takes  place  in  localised  spots,  usually 
affecting  the  mucous  membrane  only,  though 
occasionally  penetrating  deeper,  ulcers  remaining 
after  separation  of  the  sloughs. 

Anatomical  Characters. — From  the  nature 
of  the  constructive  tissues  of  the  intestine,  the 
gangrene  which  is  met  with  is  of  the  moist 
variety.  The  portion  of  bowel  which  is  affected 
is  at  first  of  an  intense  red  colour,  gradually 
increasing,  and  becoming  purple,  even  to  black. 
The  extreme  congestion  of  the  vessels  leads  to 
effusion  of  blood  into  the  tissues,  which,  however, 
are  uniformly  coloured ;  decomposition  rapidly 
takes  place  in  the  stagnant  blood,  and  the  pro- 
ducts acted  on  by  the  sulphuretted  hydrogen  of 
the  intestines  become  black,  all  traces  of  red 
colour  being  soon  lost.  Meanwhile  the  mucous 
membrane  and  muscular  coats  are  swollen  and 
soddened  by  the  serum  and  blood  with  which 
they  are  infiltrated,  and  a  dark-black  to  ash- 


grey,  soft,  pulpy  mass  is  finally  thrown  off  from 
the  healthy  tissue. 

The  extent  of  substance  which  may  undergo 
this  necrosis  and  be  separated  is  extremely 
variable,  from  a  mere  slough  of  half  an  inch  in 
diameter  or  smaller,  to  portions  of  bowel  several 
feet  in  length.  Dr.  Peacock  records  a  case  where 
12  feet  were  passed  in  eight  portions  during  a 
period  of  three  years. 

Symptoms.  —  The  occurrence  of  symptoms 
whereby  mortification  of  the  bowels  can  be  diag- 
nosed is  not  to  be  expected.  The  signs  resolve 
themselves  into  those  of  the  existing  inflamma- 
tory state.  It  is  not  until  the  sphacelus  has  been 
passed,  or  that  signs  of  ulceration  are  manifest, 
that  the  existence  of  gangrene  can  be  ascer- 
tained. A  very  few  hours  suffice  to  produce  this 
condition  when  once  the  cause  is  established,  and 
it  cannot  be  either  arrested  or  cured;  the  sepa- 
ration of  the  slough  is  to  be  desired,  though 
fatal  haemorrhage  may  be  associated  with  this 
process.  The  circumstances  of  this  state  pre- 
clude any  treatment  being  specially  directed  to- 
wards it. 

8.  Intestines,  Haemorrhage  from. — An  es- 
cape of  blood  from  the  intestines  is  a  sign  of 
certain  morbid  conditions  rather  than  an  actual 
disease  itself,  hence  the  cause  of  the  haemorrhage 
must  be  sought  for. 

jEtiology. — The  causes  of  intestinal  haemor 
rhage  may  be  thus  indicated  :  — 
a.  Increased  blood-pressure. 

Intense  hyperemia  or  extreme  congestion. 
P.  Affections  of  the  intestinal  walls. 

1.  Injuries  of  the  bowels. 

2.  Ulceration. 

3.  Vascular  growths,  haemorrhoids. 

4.  Amyloid  disease  of  the  walls. 
y.  Primarily  altered  blood-states — 

1.  Purpura  haemorrhagica. 

2.  Leucocythaemia. 

3.  Yellow  fever  and  severe  intermittent 

fever. 

5.  Occasional,  causes — 

Rupture  of  aneurism  into  intestine. 

Vicarious  menstruation. 
The  mere  enumeration  of  the  causes  must  here 
sufliee.  It  is  obvious  that  the  relative  frequency 
of  these  conditions  differs  considerably,  and  in 
many  cases  the  cause  is  at  once  apparent,  whilst 
occasionally  the  source  of  the  blood  may  be  more 
obscure.  It  would  seem  from  statistics  that  in- 
testinal haemorrhage  is  of  more  frequent  occur- 
rence in  males,  as  gastric  haemorrhage  is  more 
common  in  women;  the  latter  fact  being  ex- 
plained by  the  greater  liability  of  females  to 
ulcer  of  the  stomach,  as  the  former  appears  to  be 
by  the  preponderance  of  males  suffering  from  the 
determining  causes  of  haemorrhage,  and  not  that 
the  sex  per  se  predisposes  to  such  a  result 

Symptoms. —  Associated  with  the  symptoms 
special  to  the  loss  of  blood,  and  which  are  in  the 
main  similar  to  bleeding  from  any  other  organ, 
there  are  the  signs  and  symptoms  of  the  causal 
disease.  The  extent  of  the  haemorrhage  will 
necessarily  largely  determine  the  symptoms,  many 
bleedings  being  so  trivial  as  to  give  rise  to  no 
appreciable  effects,  and  in  extreme  cases  the  loss 
being  so  great  and  sudden  as  to  lead  to  rapid 
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collapse  and  death.  Between  these  extremes  all 
degrees  of  anaemia,  faintness,  pallor,  giddiness, 
^nd  failing  pulse  may  be  observed.  A  sensation 
as  of  a  -warm  fluid  flowing  into  the  abdomen  is 
occasionally  complained  of,  but  otherwise  haemor- 
rhage in  this  situation  is  possessed  of  no  charac- 
teristic feature.  The  occurrence  of  the  above- 
mentioned  indications  in  the  course  of  a  disease 
liable  to  lead  to  this  condition,  would  point  to 
haemorrhage,  especially  if  there  be  a  fall  in  tem- 
perature from  a  previous  pyrexial  state. 

Occasionally  the  escape  of  blood  is  beneficial. 
This  is  particularly  the  case  where  the  cause  is  a 
congestion  of  the  intestinal  tract,  with  or  without 
haemorrhoids.  Thereby  the  fulness  of  the  bowels 
is  relieved,  and  a  more  equable  circulation  is 
established.  In  some  cases  of  typhoid  fever, 
contrary  to  what  might  be  supposed,  improvement 
has  been  noticed  to  follow  a  moderate  loss  of 
blood.  (Trousseau.) 

Except  in  such  cases  as  when  the  effusion  of 
blood  is  so  excessive  that  death  takes  place  be- 
fore any  escapes  from  the  bowel,  intestinal 
haemorrhage  reveals  itself  sooner  or  later  in  the 
character  of  the  evacuations.  Unless  the  cause 
be  such  as  an  ulceration  immediately  within  the 
anus,  or  that  the  blood  be  sufficient  in  amount  to 
escape  alteration,  when  the  bright  red  colour  is 
retained,  the  fluid  is  always  altered  in  appearance. 
The  heematin  is  readily  affected  by  the  sulphur- 
etted hydrogen  in  the  canal,  and  converted  into  a 
blackened  material,  sulphide  of  iron  being  formed, 
which  stains  the  faeces;  or  a  black  tarry  substance 
is  evacuated,  being  the  altered  clotted  blood 
(see  Meljsna).  As  a  rule,  when  the  blood  has 
undergone  this  change,  the  source  of  it  is  in  the 
small  intestine  ;  blood  from  the  colon — where  it 
is  usually  due  to  ulceration — being  passed  ad- 
herent to  the  faeces.  The  height  of  the  source,  and 
the  duration  of  its  stay  in  the  canal,  largely  de- 
termine the  extent  of  alteration  in  the  effusion. 

Diagnosis. — The  history  of  the  case  ;  the  con- 
dition of  the  patient ;  and  the  character  of  the 
voided  blood,  are  the  points  upon  which  a  dia- 
gnosis of  the  cause  of  intestinal  haemorrhage  is 
to  be  based. 

Prognosis. — The  amount  of  blood  evacuated 
is  not  a  sure  guide  to  forming  an  opinion  of  the 
result.  It  is  difficult  to  estimate  the  actual 
quantity  lost,  since  much  may  be  retained  in  the 
bowel.  The  general  condition  of  the  patient, 
especially  the  state  of  the  pulse,  is  of  far  more 
importance  ;  whilst  allowance  must  be  made  for 
the  nature  of  the  cause,  not  forgetting  the  occa- 
sional favourable  import  of  a  flux. 

Treatment.-  In  a  certain  number  of  cases 
bleeding  from  the  bowel  is  quite  uncontrollable ; 
in  others  it  is  capable  of  cure  ;  whilst  in  a  third 
group  it  is  rather  to  be  encouraged.  When  arrest 
of  the  haemorrhage  is  desired,  rest,  both  general 
and  local,  is  essential  ;  the  patient  should  be  kept 
in  the  recumbent  position,  as  thereby  the  liability 
to  syncope  is  averted ;  and  the  canal  is  to  be  kept 
quiet  by  abstinence  from  food,  and  the  use  of 
opium,  to  prevent  peristalsis. 

The  active  treatment  is  to  be  directed  to  with- 
drawing the  blood  as  much  as  possible  from  the 
affected  region,  by  means  of  heat,  sinapisms,  dry- 
cupping,  &c,  to  other  parts  of  the  body  ;  and  to 
the  application  of  stypuesto  the  bleeding  surfaces, 


HSEASES  OF.  753 

or  the  administration  of  such  remedies  as  arrest 
bleeding  after  their  absorption  into  the  blood. 
Among  the  agents  which,  administered  by  the 
mouth  or  rectum,  act  locally,  may  be  mentioned 
turpentine  in  30  to  GO  minim  doses,  with  two  or 
three  ounces  of  starch  as  an  enema.  Injections 
of  equal  parts  of  tincture  of  perchloride  of  iron 
and  water  may  be  given ;  or  acetate  of  lead  in 
combination  with  opium.  Tannic  acid  and  the 
vegetable  astringents  are  usually  too  slow  in 
their  effects  to  be  of  much  avail.  Probably  the 
most  effective  remedy  is  ergotin,  administered 
subcutaneously  in  2-graiu  doses  dissolved  in  gly- 
cerine, and  repeated  if  necessary.  This  acts  not 
only  by  constricting  the  vessels,  but  by  dimi- 
nishing the  blood-pressure.  Bitartrate  of  potash 
in  doses  of  two  drachms,  and  the  local  applica- 
tion of  a  saturated  solution  of  perchloride  of  iron 
in  glycerine,  are  of  great  benefit  in  arresting  the 
bleeding  of  piles;  for  which  purpose  also,  as  well 
as  for  vicarious  hemorrhage  from  the  lower 
bowel,  the  writer  has  found  frequently  repeated 
doses  (111.V.  to  viii.)  of  tincture  of  hamamelis  of 
much  advantage. 

When  the  haemorrhage  is  distinctly  the  result 
of  engorged  vessels,  its  occurrence  should  not  be 
checked,  provided  it  be  not  excessive.  Sulphate 
of  magnesia  in  full  doses,  with  a  few  minims  of 
dilute  sulphuric  acid,  is  then  of  great  service  ; 
by  determining  an  effusion  of  the  watery  part  of 
the  blood,  ".he  congestion  is  relieved  and  the 
haemorrhage  is  arrested,  the  patient  meanwhile 
refraining  as  far  as  possible  from  taking  fluids. 

The  giving  of  stimidants  is  a  procedure  that 
involves  careful  judgment.  Whilst  undoubtedly 
the  tendency  of  loss  of  blood  is  to  produce  death 
by  syncope,  it  is  also  true  that  faintness  itself 
favours  the  cessation  of  the  bleeding,  and,  so  far 
as  a  general  direction  can  be  given,  stimulants 
should  be  avoided,  unless  there  be  reason  to  fear, 
from  the  condition  of  the  patient,  character  of  the 
pulse,  &c,  that  the  syncope  is  excessive.  Short 
of  that,  alcohol,  by  temporarily  increasing  the 
heart's  power,  increases  the  bleeding. 

Transfusion  of  blood,  when  practicable,  should 
be  resorted  to  in  extreme  cases. 

9.  Intestines,  Hyperaemia  and  Congestion 

of. — The  former  term  is  here  applied  to  those 
conditions  of  vascular  engorgement  where  the 
excess  of  blood  is,  primarily  at  least,  on  the  ar- 
terial side  of  the  capillaries  (active  congestion, 
fluxion,  determination  of  blood);  whilst  the  latter 
term  is  restricted  to  cases  where  the  fulness  is 
caused  by  some  obstruction  to  the  venous  flow 
(passive  congestion).  Doubtless  either  of  these 
conditions  may  lead  to  the  establishment  of  the 
other,  but  it  is  desirable  to  consider  them  sepa- 
rately, not  so  much  for  the  difference  in  the 
causes  producing  them,  as  for  the  great  differ- 
ence in  their  results. 

It  should  be  remembered  that  even  within  the 
limits  of  health  a  considerable  variation  is  met 
with  in  the  degree  of  vascularity  of  the  alimen- 
tary canal.  The  fluctuating  periods  of  rest  and 
activity  undergone  by  the  tube  are  associated  of 
necessity  with  alternations  of  comparative  hyper- 
aemia and  anaemia,  as  during  the  digestion  of  a 
meal  or  during  fasting.  It  is  impossible,  there- 
I  fore,  to  draw  any  lino  beyond  which  the  vascn- 
3  C 
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lar  fulness  can  be  said  to  be  abnormal ;  as  it  is 
equally  impossible  to  say  exactly  where  hyper- 
emia and  normal  gland-change  end,  and  catarrh 

begins, 

Anatomical  CiiAnACTEiiS. — The  appearances 
seen  post  mortem  are  far  from  being  always  in- 
dicative rJ  what  existed  during  life.  For  an  ex- 
treme arterial  tnlnesa  may  completely  disappear 
after  death,  from  contraction  of  the  vessels  ; 
whilst  venous  engorgement  more  or  less  com- 
pletely remains. 

,3£tiolociy.— The  causes  of  intestinal  hyperse- 
mia  are  as  follows: — (a)  Mechanical  and  chemical 
irritants,  foreign  bodies,  and  poisonous  drugs. 
Spices  and  highly  seasoned  food,  and  alcohol  ; 
any  substance,  in  fact,  which  may  be  swallowed, 
and  at  all  exceeds  the  blandest  nature,  may  bring 
about  an  abnormal  degree  of  hyperemia  of  the 
whole  or  part  of  the  canal.  These  causes  act 
locally  and  directly  upon  the  vessels. 

(/3)  Vaso-motor  paralysis  of  the  splanchnic 
area.  If  from  any  cause  the  normal  tone  of  the 
mesenteric  vessels  is  diminished,  by  inhibition 
or  removal  of  the  tonic  influence  excited  by  the 
sympathetic,  the  vessels  dilate  and  hyperaemia 
ensues.  It  is  in  this  way  that  diarrhoea  following 
certain  emotional  states  is  to  be  explained.  The 
intimate  relation  which  has  been  shown  experi- 
mentally to  exist  between  the  splanchnic  nerves 
and  the  vaso  motor  system  generally,  but  especi- 
ally with  the  cardiac  innervation  by  means  of  the 
'  depressor  nerve,'  whereby  any  considerable  peri- 
pheral resistance  in  the  systemic  capillary  area 
which  impedes  the  action  of  the  heart  is  com- 
pensated for  by  a  dilatation  of  the  mesenteric 
vessels,  renders  it  probable  that  an  undue  hy- 
peremia of  the  intestines  is  of  very  frequent 
occurrence. 

(7)  Collateral  hyperaemia,  or  the  fulness  of 
the  vessels  of  one  region  caused  by  contraction  of 
the  vessels  of  another,  as  in  the  shrinking  of  the 
cutaneous  vessels  from  cold,  extensive  burns,  &e. 
In  such  cases  the  blood,  remaining  constant  in 
amount,  must  distend  other  vessels;  and  those  of 
the  abdominal  viscera,  including  the  intestines, 
are  peculiarly  liable  to  become  engorged,  as  ex- 
plained by  what  may  be  called  their  compen- 
sating paralysis. 

The  causes  of  passive  congestion  are  the  fol- 
lowing : — (a)  A  general  congestion  of  the  entire 
intestinal  tract  will  be  produced  by  any  of  those 
causes  which  lead  to  universal  congestion  of  the 
tissues,  as  dilatation  of  the  right  heart  from  lung- 
disease.  Pressure  by  tumours  or  other  conditions 
on  the  inferior  vena  cava  above  the  liver,  or  on 
t,he  portal  vein,  will  bring  about  the  same  result. 
So  also  will  any  obstruction  to  the  portal  circula- 
tion in  the  liver.  This  is  by  far  the  commonest 
cause  of  intestinal  congestion,  since  cirrhosis 
of  the  liver,  ncwever  produced,  directly  tends 
to  it.  ■ 

(6)  A  congestion  of  a  portion  of  the  tube 
occurs  when  any  obstruction  exists  to  the  venous 
flow  of  that  part,  as  is  marked  in  cases  of  in- 
vagination and  strangulation  of  the  bowel.  The 
rarer  conditions  of  embolism  of  branches  of  the 
mesenteric  arteries,  or  thrombosis  of  the  veins, 
will  induce  intense  congestion.  This  state  also 
forms  a  part  of  the  vascular  changes  undergone 
by  any  inflamed  part. 


Symptoms  and  Effects. — These  conditions 
may  of  themselves  give  no  evidence  of  their  ex- 
istence. But  the  following  results  may  ensue: — 

From  hyperaeinia,  an  increased  secretion  of 
mucus  and  other  intestinal  fluids,  often  more 
watery  than  normal,  which  with  an  increased 
peristalsis,  induced  by  the  same  irritant  that  led 
to  hyperajmia,  produces  a  diarrhoea.  Provided 
this  over-functional  activity  be  limited  to  the 
production  of  the  normal  secretions  of  the  part, 
and  increased  healthy  action  only,  the  condition  of 
hyperaemia  is  not  exceeded ;  but  the  passage  into 
catarrh  is  easy,  and  persistently  sustained  ar- 
terial fulness  will  sooner  or  later  pass  into  that 
state. 

The  increased  blood-pressure  may  be  sufficient 
to  induce  diapedosis  of  the  red  corpuscles,  or 
rupture  of  the  capillaries,  leading  to  capillary 
haemorrhage,  submucous  petechias,  &c. 

As  regards  congestion,  the  more  complete  the 
obstruction  to  the  flow,  the  greater  will  be  the 
pressure  in  the  veins,  whose  thin  walls  favour 
the  transudation  of  the  serous  part  of  the  blood, 
and  so  produce  an  cedema  of  the  mucous  mem- 
brane and  entire  thickness  of  the  bowel,  with  a 
transudation  on  both  surfaces,  into  the  canal  itself 
and  into  the  peritoneal  cavity,  the  latter  being 
more  marked.  The  fluid  effusion  in  this  case 
is  dependent  entirely  on  mechanieal  conditions, 
whilst  the  flow  in  hyperaemia  is  mainly  the  result 
of  increased  secreting  activity.  Haemorrhage 
from  rupture  of  the  smaller  vessels  is  of  frequent 
occurrence,  and  may  be  very  considerable. 

A  prolonged  state  of  congestion — and  as  a  rule 
the  cause  is  such  as  to  determine  a  permanent 
state — leads  to  certain  structural  alterations  in 
the  tissues  of  the  bowel,  from  the  imperfeet 
nutrition  that  a  chronic  venous  fulness  permits 
of.  The  nature  of  the  change  is  chiefly  the  infil- 
tration of  the  mucous  and  submucous  coats  with 
an  imperfectly  formed  connective  tissue,  which 
causes  a  thickening  and  toughness  of  the  bowels, 
almost  identical  with  the  results  of  chronic  in- 
flammation. 

Treatment. — It  is  seldom  that  these  con- 
ditions are  such  as  call  for  treatment.  The 
hyperaemia  is  usually  of  a  transient  nature  ;  and 
the  cause  of  congestion  is  generally  irremovable. 
Aperients,  such  as  jalap,  gamboge,  &c,  are  some- 
times beneficial,  by  inducing  watery  evacuations 
and  so  relieving  the  vessels,  but  they  demand 
constant  repetition. 

The  treatment  of  haemorrhage  has  been  con- 
sidered ;  but  this  and  diarrhoea,  when  due  to 
congestion,  are,  unless  excessive,  often  benefi- 
cial, and  are  not  to  be  checked. 

10.  Intestines,  Hypertrophy  of.  — This  is 
always  of  local  occurrence,  a  general  hypertrophy, 
involving  the  entire  length  of  the  bowel,  being 
practically  unknown. 

In  chronic  enteritis  the  mucous,  submucous, 
and  even  muscular  coats  are  apt  to  become  much 
thickened,  and  though  this  is  partly  due  to  an 
excessive  formation  of  connective  tissue,  there 
is  also  some  actual  hyperplasia  of  the  normal 
textures. 

In  portions  of  the  intestines  above  an  obstruc- 
tion, a  true  hypertrophy  of  the  gut,  particularly 
of  the  muscular  layers,  is  to  be  found  ;  and.  as 
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already  said,  this  is  usually  associated  with  dila- 
tatiou  of  the  tube. 

It  is  rare  for  this  condition  to  be  other  than 
inferred  during  life ;  it  gives  ri»e  to  no  symptoms 
and  calls  for  no  treatment;  and  when  established 
is  rather  of  the  nature  of  a  compensatory  lesion. 
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11.  Intestines,  Inflammation  of. — Synon.  : 
Enteritis  ;  Jr.  Enterite  ;  Ger.  Barmentsundung. 

Under  this  term  are  included  all  those  struc- 
tural changes  in  the  mucous  membrane  of  the 
intestinal  tract  which  primarily  follow  the  ap- 
plication of  an  abnormal  irritant,  provided  that 
the  irritan'j  be  not  of  sufficient  intensity  to  pro- 
duce absolute  destruction  of  tissue.  Such  changes 
will  involve  more  or  less  all  the  tissue-elements 
of  the  mucous  membrane,  and  may  extend  to  the 
muscular,  or  even  the  peritoneal  coat.  They  are 
essentially  characterised  by  productive,  coinci- 
dent with  destructive  features,  the  former  leading 
to  the  formation  of  new  material,  as  pus  or  con- 
nective tissue,  the  latter  to  ulceration  or  gangrene. 
The  inflammatory  process  may  present  consider- 
able variety  in  type.  The  simplest  form,  to 
which  the  term  '  catarrh  '  may  be  applied,  passes, 
by  almost  insensible  gradations,  from  the  tissue- 
changes  met  with  in  the  course  of  normal  diges- 
tion, to  a  distinct  condition  of  disease.  Or  it 
may  be  that,  superadded  to  the  above-named 
characters  of  inflammation,  are  certain  specific 
characters  due  either  to  the  nature  of  the  cause, 
or  to  the  predisposition  of  the  tissue  affected, 
or  to  both,  which  determine  the  conditions  known 
as  diphtheritic,  phlegmonous,  dysenteric,  &c. 

There  are  thus  differences  in  the  severity 
with  which  enteritis  may  occur,  both  as  regards 
the  extent  of  departure  from  normal  structure, 
and  in  respect  to  the  symptoms  which  arise. 
But  in  all  cases  the  essential  characters  of  in- 
flammation are  present,  which  may  be  regarded 
as  the  results  of  the  irritant,  plus  the  efforts 
at  repair  on  the  part  of  the  affected  tissue. 

The  morbid  process  may  affect  the  intestine 
throughout  its  entire  length,  either  in  common 
with  or  independently  of  the  stomach — general 
enteritis;  or  it  may  be  distinctly  limited  to  cer- 
tain parts  of  the  canal — local  enteritis,  including 
duodenitis,  ileitis,  typhlitis,  colitis,  proctitis.  As 
a  rule  the  term  enteritis  is  restricted  to  inflam- 
mation of  the  small  intestines. 

In  respect  to  duration  and  intensity,  enteritis 
may  be  acute  or  chronic. 

(A)  Acute  Enteritis.  —  Acute  enteritis  is 
sometimes  called  gastric  remittent,  or  infantile 
remittent  fever — terms  it  is  advisable  to  discard 
entirely,  since  they  are  frequently  applied  to 
very  different  diseases.  Acute  enteritis  is  meant 
to  include  all  those  cases  where  the  essential  fea- 
tures of  an  inflammation  are  present,  varying  in 
severity  from  a  simple  catarrh  or  muco-enteritis, 
to  those  severer  forms  possessed  of  special  fea- 
tures, such  as  phlegmonous  or  diphtheritic.  The 
more  severe  cases,  especially  in  children,  are 
sometimes  called  simple  <v  English  cholera,  or 
cholera  infantum. 

jEtiology. — It  is  doubtful  whether  an  idio- 
pathic enteritis  is  ever  mot  with  ;  some  cause  is 
generally  to  be  found. 

Predisposing  causes. — (a)  The  exposed  situa- 
tion of  the  intestinal  tract  to  irritating  sub- 


stances swallowed,  causes  this  disease  to  be  one 
of  frequent  occurrence. 

(6)  The  structure  of  the  intestinal  mucous 
membrane,  with  its  delicate  and  susceptibl»  epi- 
thelial cells,  and  slightly  protected  blood-capil- 
laries, favours  the  occurrence  of  those  changes 
which  constitute  inflammation. 

(7)  Age  especially  predisposes  to  enteritis.  For 
although  it  may  occur  at  any  period  of  life,  infants 
and  children  during  the  period  of  dentition  are 
peculiarly  susceptible.  A  moderate  intestinal 
catarrh  may  almost  be  regarded  as  a  normal  ac- 
companiment of  dentition,  like  to  the  increased 
activity  of  the  salivary  and  other  glands  at  that 
period.  From  the  moderate  it  may  easily  pass 
into  the  serious  or  even  fatal  degree. 

(8)  The  season  of  the  year  appears  to  exercise 
an  influence,  for  during  the  summer  this  disease 
is  certainly  much  more  frequent;  and  particularly 
so  when  there  is  extreme  difference  between  day 
and  night  temperatures,  or  when  the  heat  is  as- 
sociated with  much  moisture. 

(e)  Occasionally  this  malady  would  appear  to 
be  epidemic. 

Exciting  causes. — These,  whatever  their  nature, 
would  appear  to  act  by  inducing  a  hyperemia  of 
the  tissues,  which  thence  pass  into  a  state  of  in- 
flammation. 

1.  Irritating  ingesta  of  the  most  varied  kind, 
such  as  abnormal,  ill-cooked,  or  improperly  di- 
gested food,  and  irritant  drugs  or  poisons,  often 
cause  enteritis.  Of  these,  improper  food  is  by 
far  the  most  common,  especially  during  the  first 
year  of  life.  Cow's  milk  alone  may  be  at  that 
time  sufficient  to  produce  it,  and  it  is  rare  for 
infants  to  escape  an  attack.  An  excessive  flow 
of  bile  into  the  intestine  is  an  occasional  cause. 

2.  Exposure  to  cold  may  be  followed  by  in- 
flammation of  the  intestines,  as  it  may  be  by 
inflammation  of  the  lungs,  kidneys,  or  pleura; 
the  factor  'which  determines  the  particular  organ 
involved  is  unknown.  There  would  seem  to  be 
some  other  factor  than  the  mere  determination  to 
the  viscera  of  an  excess  of  cooled  blood  from  the 
contracted  cutaneous  capillaries,  which  probably 
affects  the  nutrition  of  the  tissue-elements  vid 
the  nervous  system. 

The  occurrence  of  inflammation  and  ulceration 
of  the  duodenum  which  follows  extensive  super- 
ficial burns,  cannot  be  altogether  explained  by 
the  hypereemia  of  the  intestines,  which  is  said  to 
follow  the  superficial  injury. 

3.  Wounds,  new-growths,  and  the  mechanical 
results  of  intussusception,  hernia,  impaction  of 
faeces,  gall-stones,  parasites,  and  other  condi- 
tions, will  lead  to  enteritis. 

4.  Inflammation  of  neighbouring  parts  may 
involve  the  intestines  by  extension,  as  from  the 
stomach,  peritoneum,  or  bile-ducts. 

5.  The  specific  poison  of  diphtheria  not  in- 
frequently leads  to  enteritis  of  a  characteristic 
nature.  An  inflammatory  state  of  the  intes 
tinal  mucous  membrane  is  said  to  accompany  or 
follow  the  exanthemata,  and  more  especially 
scarlet  fever ;  and  it  sometimes  complicates  sep- 
ticemia,, particularly  when  this  is  of  puerperal 
origin.  In  such  cases  the  disease  would  seem  to 
be  set  up,  at  least  sometimes,  by  extension  from 
the  uterus  along  the  peritoneum. 

Anatomical  Characters. — It  probably  never 
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occurs  that  the  whole  length  of  intestino  is  the 
seat  of  inflammation,  and  it  is  not  often  that 
even  the  entire  small  intestine  is  bo  affected.  It  is 
far  more  frequent  to  find  certain  tracts,  of  a 
few  inches  or  a  few  foet,  involved.  Speaking 
gonerally,  the  colon,  caecum,  rectum,  duodenum, 
ileum,  and  jejunum  are  affected,  as  regards  fre- 
quency, in  that  order.  In  some  situations  special 
features  are  present,  but  the  essential  characters 
of  inflammation  always  exist,  whatover  be  the 
site. 

Owing  to  the  physical  properties  of  the  in- 
testinal tissues,  the  appearances  seen  after  death 
by  no  means  necessarily  correspond  to  what 
actually  exists  during  life.  Thus,  the  hyper- 
aemic  state  of  the  mucous  membrane,  with  the 
increased  redness,  varying  from  a  more  intense 
pink  than  normal  up  to  a  deep  dark  red,  may 
leave  but  a  trace  post  mortem,  the  vessels 
having  become  considerably  emptied  from  the 
constriction  of  the  vessels  in  rigor  mortis.  An 
increased  vascularity,  however,  is  one  of  the  im- 
portant features  of  the  state  under  consider- 
ation, and  it  may  sometimes  be  so  intense  as  to 
lead  to  capillary  rupture  and  formation  of  pe- 
techioe  in  the  mucous  membrane.  The  tissue- 
elements  of  the  gut,  as  a  result  of  the  irritant 
causing  the  inflammation,  and  with  the  accom- 
paniment of  an  increased  vascular  supply,  under- 
go changes  in  their  appearance  and  behaviour. 
Thus  the  epithelial  cells  are  in  a  state  of  cloudy 
swelling  and  increased  activity  in  multiplica 
tion,  each  successive  progeny  approaching  nearer 
and  nearer  to  the  embryonic  type ;  the  connec- 
tive-tissue elements  are  similarly  affected,  and 
leucocytes  transude  into  the  tissues  from  the 
vessels.  These  new-formed  cells  constitute  pus- 
corpuscles,  which  are  thrown  off  from  the  surface 
of  the  mucous  membrane,  and  crowd  to  a  vari- 
able depth  the  tissues  of  the  different  coats.  If 
the  primary  irritant  to  the  inflammation  be  of  a 
specific  character,  such  as  the  poison  of  diphthe- 
ria, or  of  an  extremely  severe  nature,  such  as  an 
intussusception  or  hernia,  then  the  new-formed 
cells  become  entangled  in  a  fibrinous  coagulable 
exudation  from  the  blood,  and  form  patches  of 
membrane  more  or  less  adherent  to  the  surface 
of  the  bowel,  depending  on  the  depth  of  tissue 
involved.  In  all  cases  there  is  some  cedema  of 
the  intestinal  walls  from  serous  effusion,  and  the 
free  surface  of  the  membrane  is  covered  with  a 
glairy  mucus,  containing  pus-cells,  and  frequently 
crystals  of  triple  phosphates. 

The  epithelium  of  the  follicles  of  Lieberkiihn 
becomes  extremely  granular,  and  proliferates 
extensively,  with  the  frequent  result  of  blocking 
up  the  lumen  of  the  gland,  which  thus  becomes 
very  prominent.  The  solitary  and  agminated 
glands  are  invariably  much  swollen,  and  very 
often  the  process  of  inflammation  is  most  in- 
tense in  their  vicinity.  Occasionally  the  mesen- 
teric glands  are  similarly  affected. 

How  this  inflammation  may  terminate  very 
much  depends  on  the  course  ;  it  may  subside,  and 
the  bowel  gradually  assume  its  normal  characters 
with  no  impairment  of  function  ;  it  may  lapse 
into  a  chronic  state;  or  it  may  pass  on  into 
ulceration,  or  even  sloughing  and  gangrene. 

To  these  various  degrees  of  the  inflammatory 
state  different  terms  have  been  applied  in  no 


very  definite  way.  Thus,  when  the  mn?oub 
membrane  alone  is  affected,  a  catarrh  or  muco- 
aitcritis  is  said  to  exist ;  whilst  the  severer  form, 
affecting  all  the  coats,  and  attended  with  sup- 
puration, such  as  occurs  in  the  neighbourhood 
of  an  intussusception,  is  known  as  phlegmoiwu*,. 
When  a  membranous  exudation  is  found  in  asso- 
ciation witli  diphtheria,  we  have  a  true  dipJi- 
therilic  enteritis ;  and  the  expression  pellicular 
may  bo  more  fitly  applied  to  those  cases  where 
a  similar  membrane  is  formed,  though  not  in 
connection  with  the  diphtheria  poison.  Such  a 
state  is  of  not  infrequent  occurrence  on  the 
prominent  edges  of  the  valvulae  conniventes,  and 
still  oftener  of  the  saccules  of  the  colon,  due 
to  the  presence  of  hardened  faeces  or  impacted 
calculi.  Both  these  latter  forms  are  invariably 
associated  with  ulceration.  The  term  dysenteric 
is  very  indifferently  applied  to  more  than  one 
form  of  enteritis  or  colitis:  the  writer  thinks  it 
better  limited  to  that  form  of  inflammation  due 
to  the  specific  poison  of  dysentery,  although  the 
morbid  appearances  of  such  cases  are  almost  or 
quite  identical  with  some  of  the  varieties  enume- 
rated above,  the  differences  in  the  cases  being 
dependent  on  their  clinical  history. 

An  enteritis  associated  with  aphthae  is  of 
common  occurrence  in  children. 

Symptoms. — That  a  considerable  variation  is 
met  with  in  the  kind  and  severity  of  the  symp- 
toms presented  in  cases  of  enteritis,  is  only  to  l>£ 
expected  when  the  great  difference  in  degree  and 
extent  of  morbid  change  that  is  met  with  is  re- 
membered. "Whilst  the  pathological  changes  that 
take  place  in  a  limited  part  of  the  canal  are  iden- 
tical with  those  that  may  be  found  in  another,  to 
a  very  large  extent  the  symptoms  that  arise  in  the 
two  cases  may  be  widely  different.  For  whereas 
one  patient  may  suffer  from  an  attack  of  intes- 
tinal catarrh,  with  but  a  trifling  array  of  symp- 
toms, another  may  succumb  within  a  few  days. 
There  is  no  one  symptom  or  even  group  of 
symptoms  that  is  absolutely  characteristic  of 
the  disease ;  even  the  general  condition  of  the 
patient  is  not  constant.  In  the  milder  forms  of 
intestinal  catarrh  there  may  be  slight  pyrexia, 
with  thirst  and  quickened  pulse,  but  these  symp- 
toms may  be  scarcely  noticeable  ;  while,  on  the 
other  hand,  in  the  severe  phlegmonous  enteritis 
they  are  extreme,  and  the  patient  is  in  a  state 
of  considerable  prostration. 

The  following  symptoms,  more  or  less  marked, 
occur  in  different  cases. 

Stools. — Diarrhoea  is  in  some  respects  the 
most  constant  symptom,  though,  when  the  affec- 
tion is  limited  to  the  higher  part  of  the  canal, 
and  space  is  given  for  the  reabsorption  of  the 
excessive  exudation,  it  may  not  only  be  wanting, 
but  there  may  be  actual  constipation.  The  lower 
down  the  gut  is  inflamed,  the  greater  the  liabi- 
lity to  diarrhoea,  which  hence  becomes  a  marked 
character  of  colitis  and  proctitis.  In  the  severe 
forms  of  the  affection  a  more  or  less  complete 
constipation  may  be  due  to  the  paralysis  of  the 
inflamed  bowel,  arresting  the  peristalsis,  and 
allowing  of  the  accumulation  of  the  intestinal 
contents  above  the  losion  ;  this  is  obviously 
more  complete  when  the  enteritis  is  associated 
with  any  state  producing  mechanical  obstruction, 
such  as  intussusception,  or  ileus. 
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The  character  of  the  evacuations  is  very  vari- 
able. As  a  rule  thoy  are  serai-fluid  when  diar- 
rhoea exists  ;  or  they  may  consist  chiefly  of  a 
liquid  -with  a  few  feculent  flakes  ;  but,  when  time 
has  permitted  a  partial  re-absorption  of  the  fluid 
part,  tho  stools  become  more  consistent,  and  in 
cases  of  enteritis  which  are  chiefly  due  to  faecal 
accumulation,  solid,  hard  masses  are  passed. 

Mucus,  in  greater  or  less  quantity,  is  con- 
stantly present — being  especially  abundant  in 
affections  of  the  large  intestine  and  rectum,  when 
it  is  often  discharged  as  complete  tubular  casts 
of  the  bowel. 

Blood  is  not  usual  except  in  proctitis,  or  un- 
less there  be  ulceration  or  haemorrhoids;  and 
pus  is  seldom  noticed  unless  the  rectum  be  in- 
flamed. 

Owing  to  the  imperfect  performance  of  diges- 
tion or  absorption,  the  motions  are  liable  to  con- 
tain many  abnormal  constituents — as  fat,  when 
the  duodenum  and  upper  part  of  the  jejunum  are 
involved,  or  even  masses  of  food  scarcely  changed ; 
and  the  altered  character  of  the  intestinal  con- 
tents, with  the  products  of  decomposition,  are  in 
themselves  important  features  in  maintaining  a 
diarrhoea.  As  a  rule,  the  discharges  are  paler 
than  normal,  or  may  be  even  colourless  ;  the 
greenish  tint  so  often  seen  in  the  enteritis  of 
children  is  due  to  altered  bile  or  blood-pigment. 
The  odour  is  usually  extremely  offensive  or  even 
putrid ;  though  sometimes,  when  the  evacuations 
are  very  liquid  and  colourless,  smell  may  be  alto- 
gether absent. 

Owing  to  a  large  production  of  gases,  discharges 
of  flatus  are  of  very  frequent  occurrence. 

Vomiting,  except  in  the  severe  forms,  is  not  a 
common  symptom  of  enteritis,  unless  the  stomach 
be  involved.  In  phlegmonous  enteritis,  however, 
vomiting  may  be  persistent,  and  even  stercora- 
ceous  ;  and  it  is  relatively  more  frequent  in  chil- 
dren than  in  adults.  Short  of  actual  vomiting, 
nausea  is  frequently  complained  of. 

Pain  and  tenderness. — Pain  in  itself  is  a  most 
uncertain  symptom,  perhaps  being  scarcely  no- 
ticeable in  the  milder  forms  of  catarrh  ;  whilst  in 
colitis,  the  colicky,  griping  pains,  which  may  or 
may  not  be  relieved  by  pressure,  are  character- 
istic. Still  more  is  this  the  case  when  the  rectum 
is  affected,  when  the  straining  and  tenesmus  con- 
stitute one  of  the  most  distressing  symptoms  of 
the  malady.  When  the  peritoneum  is  involved, 
the  pain  and  tenderness  are  marked  and  charac- 
teristic. Both  may  be  generally  diffused  over 
the  abdomen,  or  may  be  local  in  character,  as  over 
the  caecum  ;  in  a  large  number  of  cases  the  pain 
is  referred  to  the  umbilical  region. 

General  symptoms. — Among  the  more  general 
symptoms,  or  those  associated  with  inflammation 
of  special  regions,  are  the  phenomena  of  the  fe- 
brile state  in  a  more  or  less  marked  degree.  The 
temperature  may  reach  104°  F.,  or  even  higher  ; 
or  in  some  cases  it  may  be  scarcely  elevated.  The 
appetite  may  be  unaffected,  especially  if  the  upper 
part  of  the  tract  be  free  from  the  disease;  whilst 
there  may  be  complete  anorexia  when  the  reverse 
is  the  case.  Thirst  is  of  usual  occurrence,  and  it 
becomes  very  marked  when  the  evacuations  are 
abundant  and  fluid.  The  tongue  indicates  rather 
the  general  state  of  tho  patient,  and  is  a  less  re- 
liable index  of  the  actual  6tate  of  the  intestinal/1 
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mucous  membrane,  than  in  corresponding  affec- 
tions of  the  stomach.  It  may  be  red,  irritable, 
and  glazed  ;  or  coated  with  a  thick  fur,  with  the 
edges  and  papillae  bright  and  prominent;  in 
milder  cases  it  can  often  scarcely  be  said  to  be 
affected. 

The  character  of  the  pulse  varies  with  the 
general  state.  Provided  that  the  pyrexia  be 
extreme,  there  is  the  usual  dry  skin  and  con- 
centrated urine,  with  a  tendency  towards  the 
production  of  the  typhoid  state,  which  usually  is 
reached  in  fatal  cases.  In  many  cases  the  pros- 
tration is  excessive,  though  the  mind  is  usually 
unaffected  to  the  end,  and  in  a  large  number 
of  cases  there  is  a  very  marked  irritability 
of  temper.  Notwithstanding  the  intimate  sym- 
pathy between  the  alimentary  tract  and  the  brain, 
headache  is  of  rare  occurrence  in  enteritis.  A 
persistent  hiccough,  presumably  of  nervous  origin, 
is  met  with  sometimes.  In  children  the  disease 
readily  leads  to  a  condition  of  collapse.  The 
child  lies  in  a  languid,  almost  torpid,  state  ;  with 
the  skin  of  the  abdomen  intensely  hot  and  dry ; 
whilst  the  extremities  are  cold  and  blue,  the 
face  is  pinched,  and  the  body  generally  appears 
shrunken.  Frequently  this  state  is  interrupted 
by  attacks  of  convulsions,  especially  if  dentition 
be  in  progress.  The  child,  too,  is  usually  ex- 
tremely fretful,  and  maintains  an  almost  con- 
stant, short,  feeble  cry,  evidently  accompanied 
with  pain. 

When  the  disease  affects  the  duodenum,  jaun- 
dice, due  to  closure  of  the  bile-duct,  very  often 
occurs.  The  intimate  nervous  relation  between 
the  rectum  and  base  of  the  bladder  explains  the 
frequency  of  micturition,  so  commonly  associated 
with  proctitis. 

Diagnosis. —  The  variability  and  oftentimes 
vagueness  of  the  symptoms  frequently  admits 
of  a  diagnosis  of  enteritis  being  made  only  by  a 
process  of  exclusion.  The  history  of  improper 
feeding,  whether  temporary  or  prolonged,  often 
indicates  the  nature  of  the  disease ;  though  it 
cannot  be  denied  that  all  rules  of  a  rational 
dietary  are  frequently  violated,  both  by  children 
and  adults,  with  apparent  impunity. 

Diarrhoea  alone  can  by  no  means  be  taken  to 
indicate  the  existence  of  intestinal  inflammation, 
it  being  due  to  many  causes  which  leave  the  in- 
testines unaffected ;  and  the  same  may  be  said 
of  constipation,  pain,  vomiting,  and  other  symp- 
toms. It  is  rather  to  a  group  of  symptoms,  with 
the  previous  history,  that  the  observer  must  look. 
The  character  of  the  stools,  as  already  described, 
often  indicates  the  region  of  gut  affected ;  and  the 
existence  of  extreme  tenderness  and  pain,  with  a 
hard,  quick  pulse,  and  the  abdominal  decubitus 
together,  point  to  the  involvement  of  the  peri- 
toneum, which  an  exacerbation  of  temperature 
tends  to  confirm.  The  distinctive  features  of 
typhlitis,  colitis,  and  proctitis  have  been  already 
described  sufficiently  to  form  material  for  dia- 
gnosis in  most  cases.  To  distinguish  between  in- 
flammation of  the  jejunum  and  ileum  is  usually 
impossible,  nor,  practically,  is  it  a  matter  of  im- 
portance. The  history  of  the  case,  the  course  of 
the  temperature,  and  the  characteristic  rash  and 
headache,  should  serve  to  separate  acute  enteritis 
from  typhoid  fever,  for  which  it  is  sometimes 
mistaken. 
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Prognosis. — This  will  clearly  depend  on  the 
degree  of  severity  of  the  affection,  no  less  than 
on  its  seat  and  extent.  Eest,  which  is  of  prime 
necessity  to  an  inflamed  organ,  is  almost  incom- 
patible with  maintaining  the  due  nutrition  of  the, 
patient,  and  this  fact  renders  the  prognosis  very 
uncertain. 

A  simplo  intestinal  catarrh  occurring  in  a 
healthy  nubjoct  cortainly  tends,  after  a  few  days, 
to  complete  cure  ;  but  occurring,  as  it  frequently 
does,  in  persons  in  ill-health,  it  is  far  more 
liable  to  pass  into  an  obstinate  chronic  condition. 
In  children,  the  opinion  should  be  very  guarded  ; 
for  whilst  in  a  large  number  of  cases  perfect  re- 
covery follows  removal  of  cause  and  suitable 
treatment,  others,  for  no  very  apparent  reason, 
will,  in  spite  of  everything,  progress  to  a  fatal 
termination ;  and  this  is,  of  course,  more  likely 
to  be  the  case  where  a  strumous  or  tubercular 
diathesis  exists.  Enteritis  in  different  degrees 
of  severity  constitutes  one  of  the  most,  if  not  the 
most,  important  cause  of  infantile  mortality. 

In  the  severer  forms,  as  they  affect  adults, 
opinion  must  be  guided  by  the  nature  of  the 
cause,  and  the  general  state  of  the  patient.  Re- 
cognising that  the  unfavourable  tendencies  of  the 
patient  are  towards  extreme  prostration,  to  per- 
foration with  fatal  collapse,  or  to  chronic  ulcer- 
ation— according  as  these  conditions  are  threat- 
ened, so  may  the  prognosis  be  fairly  made.  The 
duration  of  extreme  cases  rarely  extends  beyond 
a  few  days,  when,  if  death  do  not  occur,  the 
symptoms  abate,  and  recovery,  with  oftentimes  a 
tedious  convalescence,  follows,  or  a  chronic  con- 
dition of  disease  is  established. 

Treatment. — Although  great  variety  exists  in 
the  degree  of  severity  of  the  symptoms  of  acute 
enteritis,  and  a  corresponding  difference  obtains 
in  the  treatment  to  be  pursued,  yet  certain  gene- 
ral principles  may  be  first  laid  down,  and  the 
more  special  details  adapted  to  certain  condi- 
tions afterwards  indicated.  Inasmuch,  as  the 
disease  is  one  of  a  febrile  nature,  where,  among 
ether  things,  the  tissue-waste  is  out  of  propor- 
tion to  the  repair,  and  at  the  same  time  the  or- 
gans concerned  with  the  preparation  of  the  food 
are  those  mainly  at  fault,  every  effort  should  be 
made  to  minimise  the  bodily  waste.  This  is  best 
attained  by  keeping  the  patient  in  bed,  which 
also  offers  the  additional  advantage  of  providing 
a  uniform  warmth. 

As  regards  diet,  in  the  greater  number  of 
cases  of  acute  intestinal  inflammation,  the  appe- 
tite is  much  impaired,  even  to  complete  anorexia. 
Providing  the  person  attacked  have  been  pre- 
viously in  good  health,  no  harm  is  done  by  com- 
plete abstinence  from  food  for  twenty-four  or  even 
forty-eight  hours.  This  gives  a  much  better 
chance  of  rest  to  the  intestine,  and  abetter  oppor- 
tunity for  the  removal  of  any  irritant  ingesta 
wh'.ch  mav  have  been  the  cause  of  the  inflamma- 
tion. The-  thirst  during  this  period  may  be  re- 
lieved by  ice-cold  water,  with  or  without  a  little 
lemon-juice.  It  must  not  be  forgotten  that,  with 
the  mucous  membrane  and  its  glands  inflamed, 
the  conditions  of  normal  digestion  and  absorption 
are  materially  interfered  with,  and  articles  of  diet 
that  ordinarily  are  most  nutritious  and  easily 
digested,  may  and  do  become,  under  these  altered 
circunstances.  positively  harmful.    The  aim  in 
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feeding  the  patient  should  be  to  give  those 
materials  which  are  most  quickly  absorbed,  and 
leave  the  smallest  amount  of  indigestible  resi- 
due. Provided  that  the  stomach  be  implicated— 
and  it  is  rare  that  it  is  not  so,  either  directly  or 
indirectly — meat  foods  are  badly  borne ;  instead 
of  the  proteid  constituents  be^ng  digested  in  the 
stomach,  they  remain  there  and  undergo  putre- 
factivo  decomposition,  and  thus  add  fresh  irri- 
tants to  the  canal  lower  down.  If.  however,  as 
is  largely  shown  by  tho  state  of  the  tongue,  the 
stomach  be  tolerably  free,  then  meat  essences, 
made  thin  and  allowed  to  stand  till  cold,  may  be 
given.  The  nausea  or  vomiting  which  is  usually 
present  is  more  easily  overcome  by  giving  the 
nourishment  cold  ;  and  a  few  drops  of  lemon- 
juice  are  of  great  service  if  added  to  the  beef-tea. 
Milk  is  very  uncertain  in  the  way  it  is  tolerated 
by  such  patients.  Ocasionally  it  is  impossible  to 
give  it,  the  vomiting  or  diarrhoea  being  increased 
by  it;  but  equal  parts  of  milk  and  soda-water  may 
constitute  sufficient  nourishment  to  last  for  seve- 
ral days  in  extreme  cases,  and  may  be  well  borne. 
Lime-water  may  be  substitutedfor  the  soda-water, 
but,  as  a  rule,  effervescing  fluids  are  more  grate- 
ful. The  milk  should  be  as  free  as  possible  from 
cream,  for  fats  in  all  forms  are  to  be  avoided, 
since  tho  products  of  their  decomposition  are 
extremely  irritating.  A  similar  objection,  though 
not  to  such  an  extent,  may  be  made  to  farina- 
ceous foods,  for  the  lactic  and  butyric  acids  to 
which  they  give  rise  in  the  process  of  pancreatic 
digestion  will  further  increase  any  existing  in- 
flammation. If  given  at  all,  it  should  be  only 
in  small  quantities  at  a  time  ;  a  remark  which 
equally  applies  to  all  other  food.  Nutrient  ene- 
mata  may  be  of  much  use  in  some  cases. 

A  very  great  deal  maybe  done  for  the  patient 
with  drugs,  both  in  the  relief  of  symptoms,  and 
in  aiding  the  cure. 

It  is  seldom  advisable  to  check  the  diarrhoea  in 
acute  enteritis;  and  an  aperient  to  begin  with,  ex- 
cept evidence  exist  of  there  being  any  peritonitis, 
or  that  the  caecum  be  impacted  with  faeces,  is  a 
rational  treatment.  Thereby  the  irritant,  what- 
ever it  may  be,  is  removed,  and  a  better  chance 
for  recovery  is  given.  Improper  food  is  so  com- 
monly the  cause,  that  the  majority  of  cases  are 
benefited  by  a  preliminary  purgation.  This  it 
may  be  necessary  to  repeat,  especially  if  irrita- 
ting results  follow  the  nourishment  that  is  given. 
Probably  the  best  aperient  in  this  case  is  calomel, 
in  doses  of  two  to  four  grains,  given  as  powder. 
This  undoubtedly  cleans  out  the  npper  part  of 
the  small  intestine,  and  it  will  be  necessary  to 
follow  it  up  after  a  few  hours  with  a  quickly 
acting  aperient  of  a  saline  character,  or,  better 
still,  senna,  if  the  latter  can  be  borne.  If  the 
inflammation  be  confined  to  the  col.m,  where,  as 
already  said,  accumulations  of  fasces  are  the 
common  cause,  copious  simple  enemata,  repeated 
every  six  or  eight  hours,  are  of  great  advantage; 
and  this  plan  may  be  pursued  in  conjunction  with 
the  aperient  given  by  the  mouth.  The  object  has 
been  to  clear  out  the  alimentary  canal,  and 
provided  that  this  has  been  done,  abstinence 
from  food  for  twelve  hours,  and  some  bismuth  in 
an  effervescing  form,  are  frequently  sufficient  in 
milder  cases  to  put  the  attack  on  the  road  to 
cure.  The  wr'ter  places  great  reliance  on  bismuth. 
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either  in  the  form  of  solution  with  nn  effervescing 
citrate  of  potash,  and  three  or  four  minims  of 
dilute  hydrocyanic  acid ;  or  granular  effervescing 
lime-juice  and  bismuth.  The  nausea  or  vomiting 
are  best  relieved  by  this  treatment.  Pain  is  of 
course  a  pressing  symptom.  Besides  external 
applications  of  poultices  or  poppy-head  fomen- 
tations, the  internal  administration  of  opium  is 
very  effective — five  or  ten  drops  of  the  tincture 
every  four  hours :  the  opium  in  these  cases  does 
not  seem  to  interfere  with  the  action  of  the  aperi- 
ents. Should  there  be  peritonitis  the  opium  must 
be  increased  in  amount,  to  the  end  of  giving 
complete  rest  to  the  gut.  Several  leeches  applied 
to  the  anus,  with  the  view  of  relieving  the  hy- 
peremia of  the  intestinal  tract,  are  occasionally 
necessary  in  extreme  cases.  When  the  attack  is 
distinctly  attributable  to  cold,  a  profuse  sweating 
induced  by  hot  baths,  and  ten  grains  of  Dover's 
powder,  is  often  of  great  benefit.  In  those  cases 
where,  from  the  duration,  character  of  stools,  and 
previous  treatment,  there  is  reason  to  believe  that 
the  irritating  causes  are  got  rid  of,  the  diarrhoea 
may  then  require  special  treatment,  especially 
when  the  patient  has  been  in  ill-health,  or  is 
constitutionally  debilitated,  in  which  eases  an 
ulceration  of  the  bowel  is  more  likely  to  follow. 
In  such  eases  a  powder,  consisting  of  Dover's 
powder,  6  grains,  and  carbonate  of  bismuth,  10 
grains,  given  every  six  hours,  is  very  efficacious. 
Sulphate  of  copper,  nitrate  of  silver,  and  vege- 
table astringents,  are  frequently  used  for  the 
same  purpose. 

So  soon  as  the  more  acute  symptoms  have 
subsided,  the  bismuth  may  be  still  continued  and 
gradually  given  with  a  vegetable  bitter,  such  as 
calumba.  But  ten  to  fifteen  minims  of  the  dilute 
hydrochloric  acid  in  an  ounce  of  water  is  almost 
an  essential  to  the  recovery  of  the  digestive 
power  of  the  stomach. 

In  consequence  of  the  great  liability  to  a  second 
attack  which  this  disease  engenders,  avoidance 
of  well-known  harmful  articles  of  diet,  and  the 
use  of  warm  clothing  or  flannel  belts,  are  de- 
manded as  a  prophylaxis. 

In  infants  and  young  children  the  great  lia- 
bility to  collapse,  often  rapidly  fatal,  must  be 
borne  in  mind.  Stimulants  in  some  form  are 
almost  a  necessity.  The  following  prescription 
is  usually  used  by  the  writer : — Liquoris  Bis- 
muthi  mj-iij,  Spiritus  Ammonise  Aromatici 
inij-v,  Tincturse  Cardamomi  Compositse  n\ij-v; 
Aquae  3j-3ij  according  to  age.  Brandy  in  small 
quantities  is  often  the  means  of  saving  life  in 
these  casei?.  When  the  collapse  is  not  threaten- 
ing, two  or  three  drops  of  solution  of  corrosive 
sublimate,  with  syrup,  5ss.  and  water,  3iss., 
every  two  or  three  hours,  is  of  great  service.  It 
is  a  more  convenient  mode  of  giving  mercury 
than  in  the  form  of  grey  powder.  But  in  one 
form  or  another  the  writer  believes  mercury  to 
be  of  prime  necessity.  Corrections  of  diet  on  the 
lines  indicated  above  are  of  course  essential. 
Hot  baths  and  other  means  to  keep  the  child 
warm  must  be  followed. 

In  the  severer  cases,  which  are  lapsing  into  the 
typhoid  state,  the  general  principles  for  that 
condition  must  be  followed ;  but,  except  in  such 
a  state,  alcoholic  stimulants  are  rarely  called 
for. 
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(2?)  Chronic  Enteritis. 
^Etiology. — 1.   A  certain  proportion  of  the 
acute  cases  lapse  into  chronic  when  the  original 
cause  persists  ;  or  when  the  structural  changes 
resulting  from  an  acute  attack  are  permanent. 

2.  Those  conditions  which  lead  to  a  chronic 
state  of  congestion  of  the  intestinal  tract  will 
thereby  so  affect  the  constitution  of  the  tissues, 
with  a  consequent  disturbance  of  function,  as  to 
constitute  a  chronic  inflammation.  The  most 
important  of  theso  conditions  is  obstruction, 
either  at  the  right  side  of  the  heart,  or  affecting 
the  portal  circulation  in  the  liver. 

3.  Chronic  enteritis  is  the  occasional  accom- 
paniment of  some  general  chronic  disease,  such 
as  Bright's  disease,  when  the  altered  nature  of 
the  arterioles,  and  circulation  of  a  deteriorated 
blood,  may  readily  be  regarded  as  leadimr  to  a 
chronic  inflammation. 

4.  Besidence  in  tropical  climates  is  a  not  in- 
frequent cause  of  inflammatory  disease,  of  the 
bowels. 

Anatomical  Characters.  —  The  intestinal 
mucous  membrane,  when  it  has  been  the  seat  of 
inflammation  for  any  prolonged  time,  is  thick- 
ened, tough,  and  of  a  grey  or  almost  black  colour, 
from  a  deposition  of  pigment,  clue  to  the  chronic 
congestion.  The  epithelial  cells  are  cloudy  and, 
ill-defined,  and  there  is  an  infiltration  of  the  mu- 
cous and  submucous  layers  with  new  round-celled 
tissue,  passing  into  the  stage  of  connective  tissue; 
hence  the  thickness  and  toughness.  The  lymph- 
oid follicles  are  prominent  and  hard,  and  the 
intestinal  glands  are  frequently  blocked  with 
cells  and  secretion,  and  form  minuto  solid,  though 
perceptible  masses.  The  surface  of  the  mem- 
brane will  be  more  or  less  covered  with  a  viscid 
glairy  mucus,  containing  pus  and  imperfectly- 
formed  epithelial  cells ;  not  unfrequently  such 
mucus  may  be  voided  in  the  form  of  complete 
casts  of  the  tube,  and  this  is  particularly  th6 
case  in  the  pellicular  form  of  colitis.  Sometimes 
the  muscular  coat  is  thickened  from  connective- 
tissue  formation.  As  a  rule,  therefore,  the 
bowel  is  increased  in  thickness  ;  but  in  children 
it  not  unfrequently  happens  that  a  chronic  en 
teritis  is  associated  with  an  atrophy  of  all  the 
coats  and  the  contained  glands.  It  is  unusual 
for  a  chronic  inflammation  of  the  intestine  to 
exist  in  adults  without  coincident  ulceration ; 
but  in  children  the  disease  may  proceed  to  a 
fatal  termination,  and  show  no  such  condition 
after  death. 

Symptoms. — Whilst  many  cases  with  a  persis- 
tent cause  may  be  said  to  be  chronic  from  their 
outset,  it  is  not  always  easy  to  say  exactly  when 
an  acute  case  has  lapsed  into  a  chronic  state, 
very  much  the  same  symptoms  being  continued. 
In  such  affections  of  the  small  intestine,  the 
diarrhoea  may  be  wholly  wanting,  and  the  bowels 
may  be  very  confined.  This  is  due  to  the  dimi- 
nished peristalsis,  from  oedema  of  the  muscular 
coat  and  impaired  irritability.  When,  however, 
ulceration  is  extreme,  and  especially  if  it  be  the 
colon  or  rectum  that  is  mainly  affected,  chronic 
diarrhoea  is  an  invariable  symptom.  The  re- 
marks made  on  the  character  of  the  stools  in 
acute  enteritis  are  equally  applicable  to  the 
chronic  state,  with  the  addition,  that  solid  and 
liquid  evacuations  freauontly  alternate.  Lasting 
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as  the  disease  does  ofteii  for  ninny  months  or 
even  years,  a  general  impairment  of  nutrition 
results;  the  function  concerned  in  the  elaboration 
of  the  food,  as  well  as  that  by  which  the  digested 
products  are  absorbod,  are  necessarily  perverted, 
from  the  strnctural  alteration  of  tho  organs  con- 
cerned in  their  performance;  and  as  a  rosult  the 
entire  body  suffers.  The  marasmus  is  speedily 
noticed  in 'infants  and  children,  whoso  growing 
tissues  tho  less  roadily  withstand  malnutrition. 
Apart  from  thegenoral  ill-hoalth  produced,  there 
would  seem  to  be  a  special  inclination  for  the 
mental  qualities  to  become  affected,  so  that  the 
intelloct  may  become  dulled  and  sluggish,  the 
temper  irritable,  and  tho  patient  may  fall  into  a 
condition  of  marked  hypochondriasis;  this  is 
particularly  liable  to  be  the  case  when  the  colon 
is  tho  sent  of  the  disease.  The  emaciated  appear- 
ance; the  dirty,  muddy  complexion;  complicated 
often  with  a  short, dry  cough,  dependent  on  reflex 
causes  from  the  stomach,  frequently  lead  a  su- 
perficial observer  to  suspect  the  existence  of 
phthisis. 

Diagnosis. — The  grounds  on  which  a  dia- 
gnosis can  be  made  are  sufficiently  obvious  from 
a  consideration  of  the  foregoing  remarks. 

Prognosis. — Chronic  enteritis  almost  invari- 
ably tends  towards  a  fatal  termination,  though 
this  may  be  long  delayed.  As  already  said,  it  is, 
at  least  in  adults,  the  colon  that  is  chiefly  the 
seat  of  this  malady,  and  where  it  is  almost 
always  associated  with  ulceration,  obstinately  re- 
sisting all  treatment,  which  at  best  is  only  pal- 
liative ;  the  general  nutrition  is  more  and  more 
deranged ;  and  death  from  inanition  finally  ter- 
minates an  existence  of  prolonged  suffering  and 
discomfort. 

Treatment. — Owing  to  the  unfavourable  ten- 
dency of  this  disease,  the  treatment  can  be 
rarely  more  than  palliative.  The  debilitating 
and  wearying  character  of  the  malady  emphati- 
cally calls  for  good  feeding.  The  diet  should  be 
abundant,  no  less  than  nutritious.  "When  the 
disease  affects  the  large  intestine,  the  ordinary 
digestive  changes  in  the  food  have  taken  place, 
and  the  contents  of  the  canal  reach  the  colon  in 
the  normal  semi-fluid  condition ;  in  this  state 
they  may  be  passed  ;  but  owing  to  the  impaired 
movements  of  the  affected  bowel  the  faeces  are 
apt  to  accumulate,  and  constipation  results. 
This  should  be  guarded  against  by  simple  ene- 
mata,  and  the  soothing  effect  of  injection  of 
warm  water  only  is  often  very  marked.  In 
those  cases  where  the  enteritis  is  a  sequence  of 
a  congestion  of  the  intestine,  the  treatment  must 
be  directed  to  relieve  if  possible  the  cause  of  that 
congestion.  Since  this  is  usually  some  such  in- 
tractable condition  as  Bright's  disease,  cardiac 
dilatation,  or  cirrhosis  of  the  liver,  it  is  not 
very  much  that  can  be  done. 

Tonics — such  as  quinine,  iron,  bark,  with  sea 
air — are  of  undoubted  benefit ;  and,  so  far  as  pos- 
sible, causes  of  mental  worry  should  be  removed. 

12.  Intestines,  Malformations  of. — These 
may  be  (a)  congenital ;  or  (b)  acquired. 

(a)  Congenital. — Though  seldom  of  much  cli- 
nical importance,  congenital  malformations  of 
the  intestines  are  often  of  gTeat  interest  from  a 
developmental  point  of  view.  The  malformation 


may  be  of  the  nature  of  an  excessive  develop- 
ment. Thus  certain  parts  of  the  canal — duo- 
denum, colon,  and  appendix  vermiformis — have 
very  rarely  been  found  double.  The  commonest 
of  all  these  malformations  are  certain  diverticula 
of  the  ileum,  which  may  be  found  protruding  from 
the  free  margin  of  the  ileum  anywhere  within  ten 
inches  above  the  ileo-wecal  valve.  The  ca-cal  ex- 
tremities of  such  processes  may  be  connected  with 
the  umbilicus  by  thin  fibrous  cords,  showing 
them  to  be  unobliterated  portions  of  the  vitelline 
duct.  They  vary  in  length  from  half  an  inch  to  six 
inches,  or  even  more  ;  their  structure  is  exactly 
that  of  the  ileum  ;  and  they  have  been  found  tho 
seat  of  typhoid  ulceration,  or  of  perforation  from 
the  irritation  of  foreign  bodies  that  have  become 
lodged  in  them.  The  vermiform  appendix  may 
vary  from  half  to  twice  the  natural  size. 

Deficiencies  of  development  may  affect  the 
whole  alimentary  canal,  or  only  certain  parts. 
Andral  records  a  case  where  only  a  straight  tube 
joined  the  rectum  and  oesophagus.  The  ileum 
may  open  upon  an  ectopic  bladder.  The  lower 
extremity  of  the  canal  is  frequently  imperforate. 
Thus  the  rectum  may  end  in  a  cloaca  common  to 
the  urino-genital  organs ;  or  the  bowel  may  ter- 
minate in  a  closed  extremity  anywhere  between 
the  brim  of  the  pelvis  and  immediately  beneath 
the  skin  ;  the  anal  pouch,  which  develops  from 
without  inwards,  is  in  the  latter  case  absolutely 
wanting ;  and  all  degrees  between  this  and  a 
pouch  that  has  just  failed  to  establish  a  junction 
with  the  rectum  may  be  met  with,  producing  the 
lesion  known  as  imperforate  anus.  The  valvulaa 
conniventes  are  sometimes  wanting,  or  very  im- 
perfect, over  varying  areas  of  the  small  intestines. 
Congenital  constrictions  of  different  parts  of  the 
canal  are  occasionally  met  with — in  the  duodenum, 
either  close  to  the  opening  of  the  common  bile- 
duct  or  at  the  junction  with  the  jejunum;  in 
the  lower  end  of  the  ileum,  where  some  abnor- 
mality in  the  closure  of  the  vitelline  duct  ap- 
pears to  be  the  cause  ;  or  in  the  sigmoid  flexure. 
Such  constrictions  may  be  multiple,  of  very  short 
extent,  the  canal  being  much  dilated  above,  and 
extremely  narrowed  and  shrunken  below.  The 
ileo-caecal  orifice  has  been  seen  contracted  to  the 
diameter  of  a  small  cedar  pencil.  The  cause  of 
these  lesions  is  very  obscure,  but  at  present  they 
are  ascribed  to  a  prenatal  peritonitis  or  enteritis, 
though  they  may  be  occasionally  accounted  for 
by  the  existence  of  prominent  valve-like  folds  of 
the  mucous  membrane. 

Hernial  protrusions  of  the  mucous  membrane 
through  the  other  coats,  often  very  numerous,  and 
varying  in  size  from  a  pin  to  a  wnlnut,  have 
been  seen  in  the  colon,  sometimes  extending 
into  the  appendices  epiploicae.  They  are  very 
liable  to  become  developed  in  cases  of  long- 
standing constipation. 

(b)  Acquired. — The  acquired  malformations 
include  the  dilatations  and  contractions  that  are 
associated  with  stenosis  ;  and  the  adhesions  and 
abnormal  communications  established  by  ulcera- 
tion and  peritonitis,  which  have  been  already  re- 
ferred to. 

When  any  symptoms  are  produced  by  malfor- 
mation of  the  intestines  they  are  usually  those 
of  obstruction  ;  and  the  only  condition  that  may 
be  amenable  to  treatment  is  imperforate  anus. 
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13.  Intestines,  Malignant  Disease  of. — 
The  new  growths  which  are  met  with  iu  con- 
nection with  the  intestine  may,  for  the  present 
purpose,  most  conveniently  be  divided  into  malig- 
nant and  non^malignant — a  clinical  distinction 
irrespective  of  their  minute  structure.  We  will 
here  discuss  the  former  class,  in  which  there  are 
included  those  neoplasms  which  tend  to  produce 
a  fatal  result,  as  a  rule,  rapidly ;  and  that  are 
accompanied  with  a  marked  general  perversion 
of  nutrition. 

/Etiology. — Malignant  growths  of  the  intes- 
tine, as  in  other  situations,  whilst  not  wholly 
unknown  in  the  earlier  periods  of  life,  are  rarely 
met  with  before  the  age  of  forty. 

From  an  examination  of  9,000  fatal  cases  of 
cancer,  the  relative  frequency  of  intestinal  cancer 
to  that  of  other  organs  was  found  to  be  as  1  to 
25  (Tanchou). 

Cancer  of  the  intestine  is  nearly  always 
primary,  and  very  frequently  runs  its  course 
without  any  secondary  formations  elsewhere. 
Occasionally  the  bowels  are  affected  by  exten- 
sion from  neighbouring  parts,  and  this  is  espe- 
cially liable  to  be  the  case  in  the  rectum,  when 
the  uterus  or  vagina  are  the  seat  of  the  disease, 
and  in  the  duodenum,  which  may  become  in- 
volved in  an  extension  from  the  pancreas,  liver, 
or  stomach.  Primary  cancer  of  the  duodenum 
is  very  uncommon.  Very  rarely  small  nodules 
are  found  in  the  solitary  and  agminated  glands 
secondary  to  carcinoma  existing  elsewhere. 

Anatomical  Characters. — Malignant  disease 
may  occur  at  any  spot  throughout  the  entire 
length  of  both  small  and  large  intestine,  but  is 
infinitely  more  often  to  be  met  with  at  certain 
special  parts,  notably  the  rectum,  sigmoid  flexure, 
caecum,  colon  generally,  and  duodenum;  the  jeju- 
num and  ileiun  being  rarely  affected.  There  is 
"undoubtedly  a  predilection  for  those  spots  where 
any  delay  may  occur  in  the  passage  of  the  in- 
testinal contents,  such  as  the  flexures  of  the  large 
intestine;  and  this  favours  the  idea  that  me- 
chanical irritation  is  largely  concerned  in  the 
causation  of  malignant  growths. 

The  greater  number  of  the  growths  included 
in  the  category  of  malignant  are  comprised  in  the 
group  of  carcinomata,  and  present  the  following 
varieties  : — Schirrus,  encephaloid,  scirrho-ence- 
phaloid,  and  colloid.  Others  belong  to  the  epi- 
theliomata,  and  not  a  few  to  the  adenomata  and 
lymphadenomata.  The  former  are  perverted 
growths  of  the  epithelial  tissue ;  but  sometimes  tu- 
mours of  the  sarcomatousorconnective-tissuetype 
are  met  with,  following  a  malignant  course,  and 
presenting  many  points  of  similarity  to  encepha- 
loid. The  microscopic  characters  of  these  new 
growths  present  no  special  features.  See  Can- 
cer ;  and  Tumours. 

As  a  rule,  malignant  growths  would  appear  to 
commence  in  the  mucous  and  submucous  coats  of 
the  bowel,  and  then  gradually  involve  the  other 
tissues;  but  the  colloid  form  usually  begirs  in 
the  peritoneum,  and  extends  inwards. 

The  mesenteric  glands  are  invariably  affected, 
and  may  come  to  form  large  tumours. 

Following  the  general  course  of  these  neo- 
plasms when  found  elsewhere,  they  may  undergo 
degeneration  and  ulceration,  thus  suffering  a 
diminution  in  bulk  at  one  spot  whilst  thej  extend 
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in  other  directions,  and  this  is  especially  the  caso 
in  the  more  rapidly  growing  varieties,  as  the 
encephaloid,  adenoid,  and  malignant  sarcomata. 
In  the  course  of  their  development  they  may  set 
up  adhesions  between  the  bowel  and  other  parts, 
as  the  abdominal  wall  or  uterus,  and  two  or  more 
coils  of  intestine  may  be  thus  involved. 

The  now-formed  tissue  may  constitute  an  irre- 
gular mass  of  a  very  variable  size  and  extent,  of 
a  nodulated  or  of  a  villous  appearance,  perhaps 
partially  ulcerated,  and  extending  into  the 
passage  of  the  canal,  producing  an  obstruction. 
The  scirrhus  and  encephaloid  growths  are  liable 
to  develop  in  an  annular  manner,  involving  the 
whole  circumference  of  the  bowel ;  the  obstruction 
produced  in  such  circumstances  may  be  extreme, 
even  to  narrowing  the  lumen  of  the  tube  to 
barely  the  size  of  a  probe.  Occasionally,  how- 
ever, annular  encephaloid  growths  occur  with 
no  stenosis,  but  rather  a  dilatation  of  the  canal. 
The  extent  of  obstruction  may  be  altered  by 
partial  destruction  of  the  new  growth  by  slough- 
ing, though  the  subsequent  cicatrices  that  may 
result  will  again  constrict  the  gut. 

_  Symptoms. — For  a  varying  time  before  this 
disease  definitely  and  unmistakably  asserts  itself, 
the  patient  complains  of  vague  dyspeptic  symp- 
toms ;  a  sense  of  uneasiness  in  the  abdomen,  not 
amounting  to  pain,  and  usually  increased  after 
meals ;  and  marked  irregularity  in  the  action  of 
the  bowels,  with  or  without  flatulent  distension. 
The  persistent  and  gradual  increase  of  these 
symptoms,  especially  if  there  be  any  loss  of  flesh, 
is  very  significant,  and  should  excite  suspicion. 

Sooner  or  later,  according  to  the  duration  of 
the  case,  the  usual  cachexia  is  established;  and 
in  the  greater  number  of  cases  the  patient  rapidly 
emaciates,  especially  towards  the  end,  though  in 
cases  of  very  short  duration  the  wasting  may  not 
be  so  excessive.  The  emaciation  depends  not  only 
on  the  general  perversion  of  nutrition  caused  by 
the  development  of  the  cancer,  but  also  on  the 
direct  influence  it  exerts  on  organs  concerned  in 
the  digestion  of  nutriment. 

The  local  signs  and  symptoms  referable  to  the 
new  growth  itself  are  very  variable  in  their  occur- 
rence, and  often  are  singularly  slight  in  comparison 
with  the  gravity  of  the  cause.  Thus  pain  may 
be  completely  wanting,  and  perhaps  there  is  but 
little  tenderness  on  pressure;  when  present  the 
pain  is  usually  of  a  dull  character,  and  quite 
localised.  When  the  rectum  is  affected,  the  pain 
is  apt  to  be  rather  of  a  burning  character,  and  to 
radiate  into  neighbouring  parts;  not  infrequently 
in  this  situation  the  pain  may  be  extreme,  and  { 
with  tenesmus  may  amount  to  a  degree  of  suffer-  [ 
ing  which  is  very  rarely  the  case  elsewhere. 

The  indications  of  the  tumour  produced  by  the 
new  growth  are  very  uncertain,  being  often  little 
more  than  an  ill-defined  fulness  in  one  region ; 
at  other  times  presenting  a  distinct  hard  irregu- 
lar mass,  of  variable  size,  this  last  quality  being 
partly  dependent  on  faeces.  Should  the  growth 
happen  to  be  situated  on  the  aorta  or  iliac  arteries, 
an  indistinct  pulsation  may  be  communicated  to 
it.  The  percussion-note  over  the  tumour  is  usually 
imperfectly  tympanitic,  from  the  existence  of 
coils  of  intestines  between  it  and  the  abdominal 
wall,  the  thickness  of  which  will  of  necessity 
considerably  modify  the  signs  of  the  existence  of 
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the  growth.  The  mass  may  present  all  degrees 
from  free  mobility  to  complete  fixity,  dependent 
on  the  naturo  of  its  seat,  and  also  on  the  exist- 
ence of  adhesions  to  neighbouring  parts. 

Symptoms  of  intestinal  obstruction  are  rarely 
wanting;  though,  as  already  said,  in  exceptional 
cases  the  bowels  may  bo  dilated  at  the  seat  of 
the  growth.  Vomiting,  constipation  of  increas- 
ing severity,  with  signs  of  intestinal  distension 
above  the  lesion,  are  among  the  most  constant; 
occasional  diarrhoea,  determined  by  the  chronic 
anteritis  which  exists,  may  alternate  with  the 
constipation ;  and  rupture  of  the  .ntestines  has 
been  met  with.    See  Intestinal  Obstruction. 

The  stools  are  usually  characteristic  of  the 
obstruction,  consisting  of  small  separate  masses, 
frequently  hard  and  round,  and  often  mixed  with 
sloughed-off  portions  of  the  new-growth,  or  with 
blood  that  has  escaped  from  the  ulcerated  surface. 
The  nearer  to  the  anus  the  growth  is  situated, 
the  less  change  will  there  be  in  the  blood,  which 
sometimes  may  bo  considerable  in  amount. 

If  the  peritoneum  be  involved,  peritonitis  is 
likely  to  arise  ;  and  ascites,  often  considerable,  is 
usually  developed  with  colloid  cancer.  Super- 
added to  these  symptoms  will  be  those  caused  by 
the  morbid  condition  of  any  other  organ  that  may 
be  affected,  such  as  the  liver,  bladder,  or  uterus. 

Course  and  Terminations. — Malignant  dis- 
ease of  the  intestines  in  the  majority  of  cases 
progresses  continuously  from  its  commencement 
to  a  fatal  ending.  It  is  difficult  to  state  even  an 
average  duration,  owing  to  the  insidious  onset 
and  vagueness  of  the  first  symptoms;  but  the 
greater  number  of  cases  rarely  go  beyond  twelve 
to  eighteen  months  from  the  time  when  the  dis- 
ease is  clearly  established,  whilst  some  may  be 
fatal  in  a  few  weeks,  and  a  few  may  last  for 
/ears. 

Death  may  result  as  the  direct  consequence 
of  the  cachexia ;  or  from  haemorrhage,  peritonitis, 
or  other  effects  of  the  growth. 

Diagnosis. — An  exact  diagnosis  is  often  not 
to  be  made,  and  the  nature  of  the  case  remains 
throughout  uncertain,  if  not  actually  as  to  the 
existence  of  a  malignant  growth,  at  least  as  to 
the  seat  of  it.  The  insidious  and  ill-defined 
character  of  the  earliest  symptoms  presents 
nothing  diagnostic,  though  their  progressive 
character  and  resistance  to  treatment  would  cause 
a  suspicion,  especially  in  a  person  over  middle 
age,  and  in  whom  a  gradual  even  though  slight 
loss  of  weight  is  noticed.  Even  in  the  later  stages, 
the  symptoms  are  almost  identical  with  those  of 
chronic  enteritis,  which  really  co-exists  with  the 
new-growth  to  a  greater  or  less  extent ;  and  in 
the  not  unfrequent  cases  in  which  a  tumour  is 
not  to  be  felt,  or  is  uncertain  in  its  indications, 
the  diagnosis  becomes  extremely  difficult.  Some 
cases  also  in  which  the  new-growth  is  unrecogni- 
sable to  palpation,  and  at  the  same  time  causes 
little  or  no  obstruction,  closely  simulate  in  their 
course  diseases  of  the  supra-renal  capsule ;  for 
the  latter  are  not  invariably  accompanied  by 
cutaneous  pigmentation,  and  the  rapid  und  pro- 
gressive emaciation,  with  more  or  less  persistent 
vomiting,  may  be  common  to  both.  It  is  true 
that  the  malignant  cachexia  is  frequently  pro- 
ductive of  a  characteristic, fades,  but  this  would 
equally  occur  in  cancer  of  the  cnrjsules. 
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Supposing  that  the  existence  of  an  abdominal 
tumour  be  clearly  ascertained,  it  is  not  always 
easy  to  determine  its  connection  with  the 
intestine,  since  the  variability  in  position,  in 
mobility,  and  in  size  (due  to  tho  accumulation, 
or  the  reverse,  of  feces),  precludes  any  diagnostic 
sign,  although  this  very  variability  is  regarded  by 
some  as  almost  indicative  of  intestinal  cancer.  In 
distinguishing  between  an  intestinal  tumour  and 
one  connected  with  tho  liver,  pancreas,  kidney, 
mesenteric  glands,  uterus,  abdominal  wall,  or  the 
inflammatory  new-growths  following  a  perityph- 
litis, an  aneurism,  or  a  simple  faecal  accumula- 
tion, the  history  of  the  case,  age,  progressive  na- 
ture of  tho  condition,  existence  of  tumour,  signs 
of  obstruction,  and  character  of  the  stools,  are 
the  points  to  be  considered  in  forming  a  diagno- 
sis. Any  one  or  even  two  of  these  points  might 
equally  indicate  other  lesions,  but  taken  collec- 
tively, they  will  usually  justify  the  formation  of 
an  opinion.  A  rectal  cancer,  that  is  accessible  to 
tho  touch  or  even  to  inspection,  need  offer  no 
difficulty,  but  it  is  otherwise  where  it  comes  to 
distinguishing  a  duodenal  growth  from  one 
strictly  limited  to  the  pylorus.  The  vomiting  in 
the  latter  case  is  more  persistent  than  in  the 
former,  and  there  is  a  greater  liability  to  haema- 
temesis ;  but  these  are  most  uncertain  signs,  as 
also  is  the  existence  of  jaundice,  which  oftener 
complicates  the  duodenal  affection,  from  the 
greater  chance  of  involving  or  pressing  on  the 
bile-duct;  but  jaundice  is  not  a  necessary  ac- 
companiment. A  firm  epigastric  tumour,  felt 
close  to  the  margin  of  the  thorax,  and  associated 
with  distinct  dyspeptic  symptoms,  may  also  be 
due  to  primary  cancer  of  the  head  of  the  pan 
creas.  The  symptoms  of  obstruction  are  less 
marked  at  first,  but  the  growth  will  probably 
involve  the  gut  in  its  progress,  and  cause  more 
complete  stenosis.  Owing  to  the  destruction  of 
the  gland-tissue,  the  pancreatic  juice  is  not  se- 
creted, and  undigested  fat  may  be  found  in  the 
stools. 

Similar  difficulties  may  surround  the  investi- 
gation of  a  tumour  situated  in  the  right  iliac 
fossa.  Emaciation,  constipation,  and  mekena 
might  equally  indicate  a  scirrho-encephaloid  tu- 
mour of  the  caecum,  or  the  remains  of  a  chronic 
perityphlitis.  The  history  may  help  a  little,  but 
frequently  the  case  remains  throughout  in  doubt. 

Treatment. — The  extremely  rare  cases  of  re- 
puted natural  cure  of  malignant  disea.se  of  the 
intestines,  brought  about  by  sloughing  of  the 
growth  and  subsequent  cicatrisation  of  its  site, 
afford  no  hope  of  our  being  able  to  artificially 
imitate  the  process,  and  the  treatment  remains 
at  the  best  symptomatic  and  palliative. 

The  diet  should  be  so  arranged  as  to  contain 
the  minimum  of  indigestible  residue,  and  permit 
the  chief  digestion  and  absorption  in  the  stomach, 
if  it  be  the  upper  part  of  the  tube  that  is 
affected.  But  in  the  majority  of  such  cases  the 
utmost  disinclination  for  food  exists,  even  apart 
from  any  vomiting  or  pain  its  ingestion  may 
produce,  and  hence,  whatever  the  directions,  the 
patient  in  the  later  stages  practically  takes 
nothing.  The  anorexia  is  frequently  as  marked 
even  when  the  mischief  is  seated  in  the  colon, 
and  the  area  for  digestion  and  absorption  is  un- 
interfered  with. 
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In  the  earlier  stagos  it  may  be  advisable  to 
insist  upon  as  much  nutritious  food  as  possible 
by  the  mouth  or  in  the  form  of  enema,  so  as  to 
offer  the  most  prolonged  resistance  to  the  inevit- 
able end ;  but  at  the  same  time  there  is  no 
slight  cause  for  thinking  that  the  same  course 
favours  the  speedier  development  of  the  new- 
growth.  Preparations  of  iron  may  be  given  with 
the  same  view. 

The  symptoms  dependent  upon  the  obstruction 
we  can  do  next  to  nothing  to  relieve  ;  only  the 
mildest  aperients  are  permissible,  to  combat  the 
constipation  ;  while  the  vomiting  is  as  a  ride 
uncontrollable,  and,  indeed,  is  often  a  relief. 

Haemorrhage  may  require  special  attention, 
and  the  pain  may  be  so  severe  as  to  necessitate 
free  administration  of  morphia  subcutaneously ; 
in  other  cases  belladonna  is  of  value  in  alleviat- 
ing the  local  discomfort,  and  acts  favourably 
by  allaying  any  spasm.  But  our  best  remedies 
offer  no  resistance  to  the  progress  of  the  disease, 
and  but  too  often  very  little  relief. 

The  special  characteristics  of  cancer  of  the 
rectum,  sigmoid  flexure,  or  caecum  occasionally 
permit  of  operative  interference — sucfl  as  co- 
lotomy.  See  Intestinal  Obstruction;  and 
Rectum,  Diseases  of. 

14.  Intestines,  Malpositions  of.  —  Dis- 
placements of  the  intestines,  like  malformations, 
are  both  congenital  and  acquired. 

Among  the  former  may  be  mentioned  complete 
transposition  of  the  viscera,  the  caecum  and  as- 
cending colon  being  on  the  left  side,  and  the 
sigmoid  flexure  and  descending  colon  on  the 
right,  the  liver,  spleen,  stomach,  &c,  sharing 
in  the  change.  Certain  parts  only  of  the  intes- 
tinal canal  may  occupy  an  abnormal  situation, 
as  seen  in  the  various  congenital  hernias ;  or  the 
displacement  may  be  due  to  unusual  length  of 
the  mesenteries,  the  caecum  and  sigmoid  flexure 
being  the  parts  that  present  the  most  usual 
alteration  from  this  cause.  Thus  the  caecum 
may  occupy  the  left  hypochondrium  or  left  iliac 
fossa,  or  be  found  in  the  pelvic  cavity,  and,  of 
course,  other  parts  of  the  canal  must  correspond 
to  these  malpositions.  The  sigmoid  flexure 
has  been  seen  lying  to  the  right  side  of  the 
left  kidney,  which  was  situated  immediately 
below  the  bifurcation  of  the  aorta.  Similar 
displacements  are  referable  to  adhesions,  de- 
termined by  intra-uterine  peritonitis,  which  is 
frequently  associated  with  syphilis. 

The  malpositions  which  the  intestines  may 
come  to  present  from  changes  set  up  after 
birth  are  so  variable  as  scarcely  to  admit  of 
classification.  Hernia,  both  external  and  in- 
ternal, volvulus,  and  intussusception  are  among 
the  well-recognised  displacements ;  but  there  is 
scarcely  any  limit  to  the  changes  in  position 
which  the  traction  and  pressure  of  tumours  and 
the  effects  of  peritonitis  may  produce. 

Many  of  these  conditions  give  rise  to  no 
symptoms,  and  may  even  fail  to  be  recognised 
during  life.  The  acquired  malpositions  lead  to 
obstruction  in  varying  degrees.  See  Intestinal 
Obstruction;  and  Hernia. 

15.  Intestines,  Morbid  Growths  of. — 
Owing  to  the  variety  of  tissues  that  enter  into 
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the  formation  of  the  intestine,  no  less  than  to  the 
origin  of  these  tissues  from  two  of  the  three  pri- 
mary layers  of  the  blastoderm,  the  new-growths 
that  may  develop  are  exceedingly  numerous. 

It  will  be  most  convenient  here  to  consider 
them  from  their  clinical  rath3r  than  from  their 
genetic  or  histological  point  of  view,  and  to  di- 
vide them  into  malignant  and  non-malignant 
growths.  The  former  have  already  been  treated 
of,  and  the  special  neoplasms  of  tubercular  and 
syphilitic  origin  are  more  conveniently  referred 
to  separately. 

Varieties. — 1.  Fibromata.  These  growths, 
which  are  developed  from  the  connective  tissue  of 
the  submucous  coat,  are  usually  of  small  size,  fre- 
quently pedunculated,  though  sometimes  appear- 
ing as  sessile,  flattened  nodules,  of  half  the  size 
of  a  pea  projecting  into  the  canal.  The  smaller 
ones  may  be  scattered  throughout  the  length  of 
the  bowel,  whilst  the  larger  ones  (up  to  the  size 
of  a  walnut)  are  fewer  in  number  or  single,  and 
are  usually  found  in  the  rectum.  They  present 
the  ordinary  microscopic  characters  of  fibrous 
tissue. 

2 .  Lipomata. — Polypoid  growths  of  adipose 
tissue,  springing  from  the  submucous  coat,  are 
not  of  uncommon  occurrence  in  any  part  of  the 
intestines.  Less  often  they  are  sessile  and  of 
small  size. 

3.  Myomata. — Very  rarely  small  growths  are 
met  with,  chiefly  composed  of  contractile  fibre- 
cells,  with  a  variable  amount  of  connective  tissue. 

4.  Vascular  tumours — Angiomata.  — Besides 
haemorrhoids,  other  vascular  growths  are  some- 
times found,  of  an  erectile  character,  similar  to 
naevi  of  the  skin. 

5.  Mucous. — It  is  to  these  growths  that  the 
term  polypi  is  oftenest  applied.  They  essentially 
consist  of  all  the  tissues  of  the  mucous  membrane, 
though  differing  in  their  vascularity,  and  also  in 
their  glandular  elements.  When  these  latter  are 
excessive  in  amount,  they  are  liable  to  present 
characters  which  connect  them  with  malignant 
forms  of  new-growth,  especially  if  their  surface 
assume  a  villous  character.  Polypi  are  not  limited 
to  any  one  part  of  the  canal,  though  undoubtedly 
they  are  most  common  in  the  rectum.  Sometimes 
they  are  distinctively  pigmented.  They  are  oc- 
casionally multiple ;  and  have  been  met  with  at 
all  ages. 

6.  Lymphoid  growths  —  Lymphadenomata.  — 
Neoplasms  whose  structures  correspond  to  that  of 
the  solitary  or  agminated  glands,  or  of  the  lym- 
phoid layer  of  the  submucosa,  are  met  with  in 
association  with  these  normal  constituents  of  the 
intestinal  wall,  and  quite  independently  of  any 
leucocythaemia. 

7.  Cysts. — These  have  been  rarely  met  with, 
and  the  contrast  to  their  comparative  frequency 
in  the  uterine  mucous  membrane  is  remarkable. 
Dr.  Dickinson  (7V.  Path.  Soo.  vol.  xii.  p.  138)  re- 
cords the  occurrence  of  a  colloid  cyst  of  the  size 
of  an  orange,  between  the  muscular  and  mucous 
coats  of  the  caecum  in  a  patient  aged  75,  so  placed 
as  to  give  rise  to  no  obstruction  or  other  symp- 
toms. The  contents  were  gelatinous  and  oily, 
and  there  were  no  cysts  elsewhere. 

Effects  and  Symptoms.  —  As  a  rule,  the 
growths  mentioned  above  present  very  little  in- 
terest, unless  they  be  situated  just  within  the 
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rt'ctum,  and  accessible  to  digital  examination. 
They  cannot  be  diagnosed,  though  they  may 
give  riso  to  certain  symptoms,  aB,  for  instance, 
hemorrhage  from  the  vascular  polypi  and  erec- 
tile tumours,  or  partial  obstruction  if  they  attain 
any  size  ;  but  such  symptoms  are  not  diagnostic. 
One  of  their  most  interesting  effects  appears  to 
be  the  liability  that  the  polypoid  forms,  occur- 
ring in  the  small  intestine  have  of  inducing  in- 
tussusception, from  interfering  with  the  due  pro- 
gress of  peristalsis.  Prolapse  of  tho  rectum  is 
similarly  found  to  be  occasionally  duo  to  polypi. 

Treatment. — No  treatment  can  be  attempted, 
beyond  that  of  the  symptoms  which  may  arise ;  or 
the  removal  of  growths  within  reach  of  the  anus. 

16.  Intestines,  Paralysis  of.  —  The  peris- 
talsis of  the  intestinal  tube  is  normally  depen- 
dent on  automatic  nerve-impulses,  originating 
in  the  intrinsic  ganglia  of  the  canal,  controlled 
by  both  reflex  and  direct  impressions  from  the 
cerebro-spinal  and  sympathetic  systems,  the 
former  acting  vid  the  vagus  in  an  accelerating 
manner,  the  latter  vid  the  splanchnics  in  an  in- 
hibitory direction.  The  integrity  of  the  involun- 
tary muscular  fibre  is  assumed. 

Etiology  and  Pathology. — A  paresis  of  the 
intestinal  movements  may  be  brought  about  by 

(1)  causes  acting  through  the  nervous  system ;  or 

(2)  through  imperfection  of  the  muscular  tissue. 

(1)  Nervous. — "Whilst  it  is  possible  that  the 
intrinsic  ganglia  and  nerves  of  the  intestinal  mus- 
cular coat  may  be  the  seat  of  degeneration,  no 
known  observations  are  recorded  Certain  lesions 
of  the  brain  are  accompanied  oy  symptoms  of 
intestinal  paralysis,  but  with  no  hitherto  recog- 
nised regularity,  and  it  is  assumed  that  such 
lesions  act  by  interfering  with  the  function  of 
the  vagi.  It  is  doubtful  how  far  disease  of  the 
spinal  cord  produces  actual  paralysis  of  the  in- 
testines, though  constipation  may  result,  a  cir- 
cumstance that  may  be  explained  by  assuming 
an  interference  with  the  centre  that  controls  de- 
fecation.   See  Reices,  Eetention  of. 

(2)  Muscular. — The  irritability  of  the  mus- 
cular tissue  may  be  much  weakened  by  degene- 
ration (cloudy,  fatty,  or  amyloid).  Inflammation 
of  the  mucous  or  serous  coat,  especially  the  latter, 
is  liable  to  determine  granular  change  in  the 
muscular  fibres,  which,  aided  by  a  coexistent 
oedema,  largely  impairs  the  contractile  power  of 
the  tissue.  The  irritability  is  also  liable  to  suffer 
from  the  over-stimulation  of  too  powerful  and  too 
frequent  purgative  medicines  ;  and  the  muscular 
fibres  of  a  much  dilated  portion  of  the  bowel  are 
apt  to  become  paralysed  from  distension  and 
stretching.  The  general  want  of  tone  that  the 
muscular  and  nervous  systems  manifest  subse- 
quent to  debilitating  diseases,  want  of  food,  hy- 
steria, and  other  conditions,  also  finds  expression 
in  the  alimentary  canal,  in  diminished  peristaltic 
action. 

The  modus  operandi  of  certain  astringent 
drugs  upon  the  bowel  is  quite  unknown,  possibly 
through  tho  nervous  system,  as  appears  to  be 
the  case  with  opium,  and  perhaps  by  affecting 
tho  muscular  fibres  or  nerve-terminals.  Lead, 
which  would  seem  to  cause  both  paralysis  and 
spasm  of  the  muscular  coat,  may  act  in  this 
way. 
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Symptoms. — The  prominent  symptom  of  intes- 
tinal paralysis  is  constipation,  though  other  signs 
of  obstruction,  such  as  vomiting,  meteorisra,  &c, 
may  be  superadded.  See  Constipation;  and 
Intestinal  Obstruction. 

Treatment. — As  a  rule  this  is  directed  to  the 
primary  cause,  but  great  benefit  has  undoubtedly 
followed  the  special  application  of  electricity  to 
the  abdominal  parietes.  Friction  applied  on 
systematic  principles  is  of  undoubted  service. 

17.  Intestines,  Perforation  and  Eupture 

of.  —  .(Etiology.  —  The  causes  of  perforation 
or  rupture  of  the  intestines  may  be  arranged 
thus : — 1.  External  injuries,  such  as  blows,  being 
run  over,  &c,  though  more  liable  to  rupture 
the  solid  abdominal  viscera,  frequently  cause 
the  intestines  to  burst,  especially'  the  ileum  or 
jejunum. 

2.  Corrosive  poisons,  when  swallowed  in  any 
considerable  amount,  may  destroy  not  only  the 
walls  of  the  stomach,  but  also  of  the  upper  part 
of  the  intestines. 

3.  Extreme  distension  by  flatus  above  the  site 
of  a  constriction  may  cause  the  bowel  to  burst. 

4.  Ulcerations,  pre-eminently  the  so-called 
peptic  ulceration,  and  less  commonly  typhoid  and 
catarrhal  ulceration,  are  liable  to  lead  to  perfora- 
tion. 

5.  Perforations  may  be  produced  ab  extrd,  by 
the  bursting  of  abscesses  or  aneurisms  into  the 
canal. 

Symptoms. — The  most  striking  symptom  which 
perforation  of  the  bowel  presents  is  collapse, 
and  it  is  a  noticeable  fact  that  rupture  of  the 
hollow  abdominal  viscera  is  more  liable  to  induce 
this  condition  than  a  similar  lesion  of  such  organs 
as  the  liver  or  spleen.  The  exact  explanation  of 
this  collapse  is  not  apparent. 

Should  the  patient  live  twenty-four  hours  after 
the  establishment  of  a  perforation,  signs  of  peri- 
tonitis will  assert  themselves — severe  abdominal 
pain  and  tenderness,  pyrexia,  vomiting,  and  other 
symptoms.  Supposing  that  the  perforation  follow 
an  ulceration  in  the  course  of  a  previously  high 
temperature,  such  as  enteric  fever,  there  will  be  a 
sudden  and  usually  considerable  fall  in  the  body- 
heat  ;  this  may  be  the  first  indication  that  per- 
foration has  taken  place. 

Perforation  or  rupture  of  the  intestines  usually 
proves  fatal  within  forty-eight  hours  of  its  oc- 
currence, although  cases  are  recorded  which  have 
lasted  for  weeks  ;  very  rarely  recovery  has  taken 
place. 

There  are  no  reliable  signs  whereby  rupture 
of  the  stomach  may  be  distinguished  from  that 
of  the  intestines,  nor  is  it  of  any  practical  im- 
portance. But  the  collapse  and  fall  in  tempera- 
ture, with  the  history  of  the  case,  are  quite  suf- 
ficient to  warrant  the  diagnosis  of  perforation  of 
some  part  of  the  canal. 

Treatment. — Eest  is  of  primary  importance, 
both  in  regard  to  the  whole  body,  and  the  bowels 
themselves.  This  object  is  best  attained  by  the 
free  use  of  opium,  commencing  with  a  grain,  and 
repeating  it  in  a  few  hours  until  its  influence  is 
fully  established.  It  is  also  desirable  to  cut  off 
all  food,  except  an  occasional  teaspoonful  of  meat 
essence;  to  give  ice  to  suck;  to  administer  nu- 
trient enemata,  and  brandy  and  ether  if  the  col- 
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lapse  be  profound ;  and  to  apply  warmth  to  the 
flxtremities. 

18.  Intestines,  Spasm  of.  — The  irregular 
and  forcible  movements  of  the  bowels,  usually 
accompanied  ■with  pain,  are  known  as  colic. 
Under  ordinary  circumstances  we  are  uncon- 
scious of  the  peristaltic  action,  but  when  the 
contractions  of  the  muscular  coats  become  violent, 
more  or  less  pain  is  likely  to  occur. 

jEtiolooy. — The  determining  causes  of  intes- 
tinal spasm  are : — 

1.  The  direct  irritation  of  indigestible  ingesta. 
2.  Exposure  to  cold.  3.  Certain  poisons — lead, 
strychnia,  &c. — which  probably  affect  the  mus- 
cular fibres  through  the  nervous  system. 

It  is  difficult  to  ascertain  the  exact  condition 
of  the  contracted  bowel,  since  the  appearances 
seen  after  death  are  not  an  index  of  what  existed 
during  life  ;  but  it  woidd  seem  that  the  spasm 
may  start  from  several  points  in  the  course  of  the 
canal,  and,  after  persisting  for  a  variable  time, 
either  yield  or  travel  on  as  a  wave  of  spasmodic 
contraction.  For  how  long  a  portion  of  bowel  may 
remain  contracted  is  quite  conjectural. 

Symptoms. — The  existence  of  a  painless  spasm 
of  the  intestines  is  very  doubtful ;  as  a  rule  it  is 
the  pain  which  indicates  this  condition,  and  ex- 
cept the  contraction  be  maintained,  no  further 
symptoms  may  occur.  Constipation,  vomiting, 
meteorism,  may  all  be  present  in  varying  degrees, 
dependent  upon  the  extent  of  obstruction  which 
is  produced.  Not  infrequently  fever,  collapse, 
and  prostration  may  co-exist,  leading  to  the  belief 
that  a  more  serious  condition  is  calling  for  treat- 
ment. 

The  specially  painful  spasm  of  the  anal  sphinc- 
ters and  lower  portion  of  the  rectum  termed 
tenesmus,  is  associated  with  gouty  congestion, 
with  ulceration,  and  with  most  other  lesions  in 
that  locality. 

Treatment.  — The  external  appli  cation  of  moist 
heat  in  the  form  of  poultices  or  fomentations, 
preferably  of  poppy-head  or  other  opiates,  is  of 
great  value,  for  relaxing  the  spasm  or  removing 
the  pain.  Since  an  irritant  is  so  frequently  the 
cause,  an  aperient,  such  as  castor  oil  or  calomel, 
combined  with  opium,  is  essential.  The  collapse 
may  be  so  severe  as  to  call  for  energetic  stimula- 
tion by  brandy,  ammonia,  or  ether. 

19.  Intestines,  Syphilitic  Disease  of. — 

The  intestinal  canal  is  rarely  the  seat  of  the 
specific  lesions  of  syphilis,  except  at  the  lower 
end  of  the  rectum,  and  margin  of  the  anus.  Small 
gummata  have  been  found  in  the  submucous  tissue 
of  various  parts  of  the  bowel,  but  more  often  the 
ulcers  to  which  these  growths  give  rise  by  their 
degeneration  and  breaking  down ;  radiating 
fibrous  cicatrices  of  the  mucous  membrane  hare 
also  been  seen,  produced  by  these  syphilomata. 
It  is  doubtful  whether  there  be  any  specific  liber- 
ation of  the  intestine  which  is  not  preceded  by 
gummata,  although  small  ulcers  do  occur  in  new- 
born children,  the  subjects  of  congenital  syphilis. 

Syphilitic  ulceration  and  stricture  of  the  rec- 
tum is  not  of  infrequent  occurrence.  See  Kectum, 
Diseases  of. 

20.  Intestines,  Tubercular  Disease  of.— 
The  specific  lesions  of  the  tubercidar  diathesis, 
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namely,  grey  granulations  or  miliary  tubercles, 
are  of  frequent  occurrence  throughout  the  intes- 
tinal canal.  Eegardingthem  as  local  developments 
of  lymphoid  tissue,  the  opportunity  for  their  for- 
mation is  most  favourable,  owing  to  the  extensive 
distribution  of  this  tissue  throughout  the  sub- 
mucous coat,  and  the  special  aggregations  of  it 
which  form  the  solitary  and  agminated  glands. 
The  abundant  supply  of  lymphatic  vessels  in  the 
thickness  of  the  walls  of  the  canal,  and  the  close 
connection  of  the  serous  surface  with  the  lym- 
phatic system,  all  predispose  to  the  development 
and  spread  of  a  tubercular  growth  which  may 
have  become  established  in  a  subject  of  the 
diathesis. 

2Etjology. — As  a  primary  growth  tubercle 
very  rarely  attacks  the  intestines  in  adults, 
though  it  is  of  very  frequent  occurrence  in  chil- 
dren as  part  of  a  general  tuberculosis.  In  adults, 
on  the  contrary,  tubercular  disease  of  the  intes- 
tines is  very  commonly  developed  secondary  to  a 
similar  affection  of  the  lungs. 

Anatomical  Characters.  —  The  submucous 
layer  and  the  peritoneal  coat  are  the  structures 
in  which  the  tubercle  originates;  in  the  former 
situation  it  especially  favours  the  ileum  and  cse- 
eum,  although  it  may  develop  throughout  the 
entire  length  of  the  tube,  whilst  the  peritoneal 
tubercle  is  about  equally  distributed.  The  me- 
senteric glands  are  always  considerably  involved. 
The  rareness  with  which  the  stomach  is  affected 
by  tubercle  is  in  marked  contrast  to  the  fre- 
quency of  the  intestinal  lesion. 

In  extreme  cases  of  tuberculosis  in  children, 
death  may  take  place  before  any  changes  in  the  tu- 
berculous formation  have  taken  place,  and  count- 
less grey  granulations,  from  the  size  of  a  pin's 
head  to  bodies  microscopic,  are  to  be  found  in 
the  submucosa,  and  in  the  solitary  and  agminated 
glands.  Later  on,  however,  these  non-vascular 
new-growths  coalesce,  and  form  distinct  masses, 
which  from  lack  of  nutrition  undergo  caseous 
degeneration  and  break  down,  thus  forming  the 
tubercular  ulcers.  The  ulcers  tend  to  spread, 
and  rarely  to  heal,  and  whilst  they  may  be  at 
first  limited  to  the  glands,  they  invade  the  ad- 
jacent mucous  membrane,  especially  in  a  direc- 
tion round  the  bowel,  their  extension  being 
preceded  by  the  development  of  fresh  tubercles, 
to  the  progressive  formation  and  destruction 
of  which  the  spread  of  the  ulcer  is  really  due. 
Large  masses  of  the  mucous  surface  may  be  thus 
destroyed,  leaving  a  ragged,  flocculent  surface, 
formed  of  the  muscular  fibres,  or  even  of  deeper 
structures,  which  lesions  rarely  proceed  to  per 
foration  into  the  peritoneal  cavity,  adhesive  peri- 
tonitis having  established  attachments  to  adja- 
cent parts.  The  thickened,  congested,  irregular 
edges  of  the  ulcers,  with  miliary  tubercles  close 
to  the  margin,  are  very  distinctive  ;  apart  from 
the  granulations,  the  ulcers  themselves  are  not 
unlike  those  of  dysenteric  origin,  or  chronic  fol- 
licular ulceration. 

Symptoms. — Until  ulceration  be  established, 
there  will  be  no  symptoms  of  tubercular  disease 
referable  to  the  intestinal  canal,  and  even  when 
this  stage  is  reached,  there  is  nothing  to  distin- 
guish it  from  ulceration  due  to  other  causes. 
There  is  the  same  pain  and  tenderness,  often  but 
little  marked;  usually  ar  obstinate  diarrhoea;; 
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characteristic  stools  with  occasional  blood  ;  and 
progressive  omaciation.  Added  to  these  are  the 
symptoms  due  to  implication  of  other  organs — 
lungs,  brain,  &c. — since  tubercular  ulceration  of 
the  bowels  scarcely  ever  occurs  alone. 

Tukatmknt. — Little  can  be  done  for  intostinal 
tuberculosis.  The  course  of  the  disease  is  almost 
invariably  to  a  fatal  end,  and  it  is  very  rare  for 
healing  and  cicatrisation  to  tako  place.  The 
necessity  for  feeding  the  patient  is  almost  contra- 
indicated  by  the  oxistenco  of  a  destroyed  digesting 
ind  absorbent  surface,  whereby  the  food  becomes 
i  positive  irritant.  Such  nourishment  as  is  taken 
should  therefore  bo  in  the  most  digestible  and 
concentrated  form,  that  as  much  as  possible  may 
be  taken  up  from  the  stomach.  Starch  and  opium 
enemata  may  do  a  little  to  check  the  diarrhoea, 
but  their  efficacy  is  soon  lost.  Haemorrhage, 
should  it  set  in,  is  scarcely  amenable  to  treatment, 
though  astringent  enemata  may  be  of  some  use, 
combined  with  the  internal  administration  of  ace- 
tate of  lead  and  opium.  No  treatment  has  as  yet 
been  effectual  in  arresting  the  spread  of  tubercle, 
and  until  that  be  gained,  there  is  nothing  we  can 
do  that  will  permanently  benefit  the  affected 
intestines  ;  even  palliative  measures  afford  but 
little  relief. 

21.  Intestines,  Ulceration  of.  —  Ulcera- 
tion of  the  intestinal  wall,  from  one  cause  or 
another,  is  of  extremely  common  occurrence.  The 
morbid  processes  involved  in  the  production  of 
the  ulcers  are  in  all  cases  essentially  the  same, 
namely,  a  molecular  death  and  disintegration  of 
the  tissue,  leaving  a  solution  in  continuity,  of 
varying  extent.  The  severe  disturbance  of  tissue- 
nutrition  which  leads  to  ulceration,  may  be  one  of 
the  later  stages  of  inflammation : — (1),  affecting 
previously  healthy  tissues  ;  or  (2),  as  a  means 
for  the  removal  of  necrosed  tissue  ;  or  (3),  de- 
veloped in  new-growths. 

Varieties:  1.  Primary  inflammatory  ulcers. — 
Any  enteritis,  whether  of  the  mildest  character, 
or  of  a  specific  type  such  as  diphtheritic,  may 
lead  to  ulceration  of  the  bowels.  As  a  rule, 
the  more  severe  the  cause  of  the  inflammation, 
the  greater  the  liability  to  this  complication ; 
and  the  same  holds  in  respect  of  any  intestinal 
catarrh,  developed  in  the  course  of  any  serious 
state,  such  as  typhus  fever  or  Bright's  disease. 
The  ulcer  may  appear  either  as  a  small  abrasion 
of  the  epithelial  layer,  which  gradually  extends 
and  deepens  until  the  whole  mucous  coat  is 
involved ;  or  the  first  indication  may  be  a  thin 
glairy  pellicle,  adherent  to  the  mucous  membrane, 
which  in  time  is  thrown  off,  leaving  a  breach 
in  the  subjacent  tissue.  In  other  cases  the 
destructive  process  commences  in  the  thickness 
of  the  bowel,  either  from  the  rupture  of  small 
collections  of  inflammatory  products,  resulting 
from  an  enteritis,  or  from  inflammation  of  the 
follicles.  The  escape  of  these  products  into  the 
tube  leav3s  behind  an  ulcer. 

These  lesions  may  be  found  anywhere  through- 
out the  bowels,  although  they  are  much  more 
frequent  in  the  large  than  in  the  small  in- 
testine, and  one  form  of  follicular  ulceration, 
associated  with  the  specific  poison  of  dysentery,  is 
practically  limited  to  the  latter  situation.  At 
those  places  where  any  delay  is  likely  to  arise  in 
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the  passage  of  the  faeces— the  caecum,  sigmoid 
flexure,  and  rectum — and  at  those  spots  which  are 
most  prominent,  such  as  the  edges  of  the  valvulae 
conniveutes,  and  the  sacculus  of  the  colon,  where 
an  enteritis  is  most  likely  to  be  produced,  there 
will  be  the  probable  site  of  these  inflammatory 
ulcers. 

2.  Ulcers  resulting  from  tfie  separation  of 
necrosed  tissue. — The  process  of  molecular  die- 
integration  which  takes  place  in  the  adjacent 
bodies  of  living  and  dead  tissue,  resulting  in  the 
separation  of  a  slough  and  the  leaving  of  an 
ulcer,  takes  place  in  the  intestines  as  elsewhere. 
The  causes  leading  to  the  death  of  circumscribed 
areas  of  tissue  are  various.  Sometimes  the 
vitality  of  a  portion  of  the  mucous  membrane  is 
destroyed  by  degeneration,  6uch  as  amyloid,  and 
an  ulcer  marks  the  spot  of  the  removed  patch. 
More  frequently  the  local  death  is  induced  by 
cessation  of  blood-flow  through  a  limited  area  ; 
the  cause  of  this  stasis  is  not  very  apparent, 
though  believed  to  be  due  to  emboli.  Under 
such  circumstances  the  solvent  power  of  the 
digestive  juices  may  be  exerted  on  the  non-living 
tissues,  which  are  thus  removed,  and  an  ulcer  is 
left.  To  such  ulcers  the  term  peptic  has  been 
applied,  and  identical  lesions  are  met  with  in 
the  stomach.  They  almost  invariably  occur  in 
the  first  part  of  the  duodenum,  above  the  point  of 
entrance  of  the  alkaline  bile  and  pancreatic  juices, 
although  very  rarely  they  have  been  seen  in  the 
jejunum.  Ulcers  of  this  character  appear  to  be 
connected  with  large  superficial  burns,  but  how 
the  relationship  is  established  is  not  known.  It 
is  a  singular  fact  in  regard  to  them,  that  they 
are  ten  times  more  common  in  men  than  in 
women,  which  is  quite  the  reverse  of  what 
obtains  in  the  stomach,  although  the  relative 
frequency  of  gastric  and  duodenal  ulcers  is 
estimated  as  thirty  to  one.  Both  the  ileum  and 
colon  have  been  found  ulcerated  in  amyloid 
degeneration. 

3.  Ulceration  of  new -growths. — Almost  any 
neoplasm  of  the  intestinal  wall  may  ulcerate, 
though  as  a  rule  the  more  rapidly  developed 
forms  are  more  liable.  Tubercular  and  typhoid 
growths  primarily  connected  with  the  solitary 
and  agminated  glands,  invariably  end  in  this  man- 
ner. Syphilitic  gummata  and  malignant  growths 
are  especially  prone  to  ulceration. 

Characters. — The  appearances  presented  by 
the  various  ulcers  differ  with  the  cause  and  the 
duration. 

They  may  be  single,  as  is  generally  the  case 
with  the  duodenal  ulcers  ;  or  innumerable,  as 
the  follicular  ulcers  of  the  colon.  Typhoid  and 
tubercular  ulcers  are  as  a  rule  multiple,  and  are 
most  numerous  at  the  lower  end  of  the  ileum, 
where  the  agminated  glands  are  most  abundant. 
Occasionally  large  surfaces  of  the  mucous 
membrane  are  destroyed,  with  here  and  there 
small  isolated  spots  of  the  membrane  left,  due  to 
the  spread  and  coalescence  of  many  separately 
arising  ulcers.  In  dysentery  and  chronic  tuber- 
cular ulceration  this  is  especially  liable  to  happen. 
Many  of  the  catarrhal  and  follicular  ulcers  are 
extremely  small,  not  more  than  aline  in  diameter 

The  peptic  ulcers  are  distinguished  by  then 
very  definite,  'clean-punched'  appearance;  the 
edges  are  slightly  sloping,  and  but  very  little. 
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if  at  all,  thickened  ;  whilst  the  mucous  membrane 
immediately  adjacent  has  a  perfectly  healthy 
appearance.  In  most  of  the  other  varieties  the 
edges  are  thickened,  irregular,  and  shaggy,  fre- 
quently excavated  and  overhanging  the  base ; 
die  ulcerative  process  extending  beneath  the 
mucous  membrane,  which  gradually  dies  and 
sloughs  away  as  its  nutrition  is  cut  off.  De- 
pendent upon  the  depth  and  course  of  the  ulcer 
will  be  the  nature  of  its  base,  which  may  be 
formed  of  the  muscular  coat,  of  the  peritoneum 
much  thickened,  or  of  adjacent  structures  with 
which  adhesion  has  been  established,  such  as 
the  liver  or  abdominal  wall.  The  floor  of  the 
ulcerated  tubercular  and  malignant  new-growths 
usually  presents  small  nodules  of  the  neoplasm, 
which  are  being  developed  coincidently  with  the 
ulceration.  The  buff  or  ash-grey  pigmented 
sloughs,  partially  separated,  give  a  characteristic 
appearance  to  the  old-standing  ulcers  of  dysentery 
and.  tubercle.  The  tubercular  and  typhoid  ulcers 
of  Peyer's  patches  present  a  certain  difference  in 
the  direction  in  which  they  extend ;  whilst  at 
first  both  are  limited  to  the  patch,  the  former 
tend  to  spread  in  an  annular  manner,  whilst  the 
latter  have  usually  their  long  axis  correspond- 
ing to  the  length  of  the  bowel.  This  difference 
depends  rather  on  the  duration  of  the  ulcer,  than 
on  any  specific  distinction  due  to  the  two  diseases ; 
for  the  more  acute  enteric  lesion  rarely  spreads 
much  beyond  the  area  of  the  patch,  which  is  in 
the  long  axis  of  the  bowel,  whilst  the  chronic 
tubercular  idcer  follows  the  distribution  of  the 
lymphoid  tissue  outside  the  patches,  and  par- 
ticularly along  the  course  of  the  blood-vessels 
and  lymphatics. 

Course. — The  course  of  an  intestinal  ulcer 
may  be  acute  or  chronic,  lasting  a  few  days  or 
for  years.  Some  of  the  simple  ulcers  of  an  acute 
intestinal  catarrh  belong  to  the  former  group  ; 
whilst  the  ulceration  that  accompanies  chronic 
enteritis  may  be  of  indefinite  duration. 

The  acute  forms  may  either  heal  or  go  on  to 
perforation;  in  the  former  case  their  existence  can 
only  be  inferred,  and  catarrhal  and  follicular 
and  enteric  ulcers  belong  to  this  category.  The 
peptic  and  typhoid  ulcers  are  those  most  liable 
to  perforate  the  gut,  their  duration  being  too 
short  to  allow  of  the  formation  of  adhesions  to 
neighbouring  structures,  as  is  very  apt  to  be 
the  case  in  the  more  chronic  forms.  Occasion- 
ally the  perforation  may  lead  to  communication 
between  one  coil  of  intestine  and  another,  be- 
tween the  duodenum  and  stomach,  or  between 
the  bowel  and  bladder,  without  any  rupture 
into  the  peritoneal  cavity,  which  is  the  com- 
monest end  of  a  perforating  typhoid  ulcer.  In 
chronic  ulcers,  where  no  adhesion  or  communi- 
cation takes  place,  the  base  is  thickened  by  a  new- 
formed  connective  tissue,  which  is  developed  as 
fast  as  or  even  faster  than  the  destructive  process 
proceeds,  and  hence  the  intestinal  wall  adjacent 
to,  and  involved  in  such  ulcers,  is  usually  much 
thickened  and  indurated.  Short  of  actual  per- 
foration or  adhesion  to  other  parts,  the  site  of 
the  ulceration  most  frequently  is  marked  on  the 
external  surface  of  the  bowel  by  a  sub-acute 
peritonitis,  which  may  produce  a  partial  matting 
together  of  the  intestines. 

In  the  course  of  the  healing  of  the  larger 


ulcers,  by  _  the  formation  of  a  contracting 
cicatricial  tissue,  the  gut  may  be  considerably 
constricted,  and  a  most  formidable  obstruction 
may  be  established.  But  this  does  not  neces- 
sarily follow  even  large  ulcers,  such  as  those 
of  typhoid  fever;  and  the  extent  of  depth  of 
the  destruction  would  seem  to  influence  this 
result ;  when  the  superficial  portion  of  the  mu- 
cous membrane  only  is  destroyed  very  little 
contraction  follows,  but  when  the  deeper  parts 
of  the  wall  are  involved  the  subsequently  de- 
veloped cicatrix  tends  to  shrink  considerably. 
Similar  differences  are  seen  in  destructions  of  . 
the  skin  and  subcutaneous  tissues. 

Symptoms. — The  greatest  diversity  is  met  with 
in  the  symptoms  of  intestinal  ulceration,  and  few, 
if  any,  can  be  regarded  as  characteristic.  Inas- 
much as  the  lesion  may  occur  without  producing 
any  symptoms ;  or  those  that  do  exist  may  be 
determined  by  the  course  of,  or  by  the  conditions 
associated  with  the  ulceration ;  or  lastly,  the  re- 
sults of  this  condition,  such  as  perforation,  may 
entirely  obscure  the  actual  ulceration  itself:  it 
frequently  happens  that  the  existence  of  an  ulcer 
is  not  recognised.  Nor  may  the  severity  of  the 
symptoms  be  taken  as  a  measure  of  the  extent  of 
the  ulceration,  for  the  most  marked  pain,  tender- 
ness, diarrhoea,  and  other  symptoms  may  be  pro- 
duced by  an  area  of  typhoid  ulceration  that  heals; 
whilst  a  perforating  duodenal  ulcer  may  give 
scarcely  any  indication  of  its  existence,  until 
within  a  few  hours  of  a  fatal  ending.  This  course 
appears  to  be  very  characteristic  of  duodenal 
ulcers  ;  and  the  writer  has  recorded  a  case  of  a 
young  man  who  was  suddenly  attacked  with  all 
the  symptoms  of  apparently  intestinal  colic,  after 
constipation  of  a  week's  duration,  no  vomiting  and 
no  tenderness,  the  pain  being  relieved  by  pressure 
on  the  abdomen.  Collapse  set  in,  and  death  re- 
sulted in  less  than  twenty-four  hours  from  the 
commencement  of  the  attack.  The  autopsy  showed 
a  perforating  duodenal  ulcer.  Such  a  case  is  not 
singular,  and  may  be  preceded,  as  this  case  was 
by  nothing  beyond  an  occasional  feeling  of  dis- 
comfort at  the  epigastrium,  not  serious  enough  to 
call  for  advice  or  treatment. 

Such  symptoms  as  diarrhcea,  vomiting,  pain, 
tenderness,  and  pyrexia  are  as  much  dependent 
on  a  co-existent  enteritis  or  new-growth,  as  they 
are  upon  the  ulcer.  Doubtless  the  exposed 
surface  of  an  ulcer  offers  the  opportunity  for 
increased  peristalsis  being  induced,  but  this  is 
not  of  necessity,  for  constipation  maybe  present. 
Where  the  area  of  ulceration  is  extensive,  the 
absorbing  surface  is  by  so  much  diminished, 
and  thus  while  the  general  nutrition  suffers,  the 
unabsorbed  products  of  digestion  are  liable  to 
decompose  and  induce  diarrhcea.  Vomiting  may 
arise  from  a  duodenal  ulcer,  but  not  always, 
and  when  present  it  may  be  due  to  perito- 
nitis; icterus  may  also  complicate  an  ulcer  in 
this  situation,  by  involving  the  opening  of  the 
bile-duct,  or  by  extension  of  the  duodenal  ca- 
tarrh. Pain  may  be  quite  absent  or  quite 
insignificant,  unless  the  rectum  be  the  seat  of 
the  disease,  when  the  pain  and  tenesmus  are 
excruciating. 

The  passage  of  blood  in  the  stools,  especially 
if  bright,  is  probably  a  most  characteristic 
nidation  of  ulceration,  but  it  does  not  always 
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occur,  and  it  may  be  duo  to  general  venous 
congestion  from  partial  obstruction.    .Sec  Stools. 

The  symptoms  due  to  perforation  have  been 
already  described.  See  Intestines,  Perforation 
and  Rupture  of. 

Diagnosis. — From  what  has  been  said,  the 
formation  of  a  diagnosis  of  intestinal  ulceration 
is  frequently  impossiblo,  and  an  ulcer  is  assumed 
rather  than  proved  to  exist.  In  enteric  fever 
ulceration  is  taken  for  grantod  as  oxisting,  though 
:io  special  symptoms  may  indicato  its  presence. 
But  if  a  sovere  and  persistent  diarrhoea,  with 
liquid  stools  and  shreds  of  mucus,  and  much  pain 
and  tendernoss  over  tho  abdomen,  suporvene  in  a 
case  of  tubercular  phthisis,  it  is  a  fair  inference  to 
assume  ulceration  of  tho  intestines.  In  dysentery, 
like  enteric  fever,  the  ulceration  is  a  specific  part 
of  the  disease,  and  the  diarrhoea,  pain,  and  cha- 
racteristic stools  are  in  this  case  directly  de- 
pendent upon  the  ulceration.  Since  there  are  no 
constant  distinctive  symptoms  of  ulceration,  tho 
ground  for  a  diagnosis  must  remain  uncertain. 

Prognosis. — This  largely  depends  upon  the 
cause.  Except  through  perforation  or  fatal 
haemorrhage  by  erosion  of  vessels,  death  does  not 
take  place  from  the  ulceration  itself.  But  a 
tubercular  ulceration  is  not  to  be  expected  to 
heal,  and  it  may  by  its  devalopment  hasten 
the  end  of  a  phthisical  patient.  The  prognosis 
in  typhoid  ulceration  will  almost  entirely  be 
founded  on  the  general  state  of  the  patient,  since 
the  indications  of  the  ulceration  itself  may  be  so 
slight.  The  ulceration  of'malignant  new-growths 
may  be  of  actual  benefit,  by  removing  portions 
of  tho  mass,  and  so  diminishing  obstruction.  In 
all  cases  the  liability  to  stenosis  must  be  remem- 
bered ;  and  the  impaired  health  of  body  and  mind 
in  chronic  ulceration  may  continue  throughout  life. 

Treatment.  — Since  ulcers  of  the  intestine  are 
inaccessible  to  direct  treatment,  little  can  be  done 
for  them  apart  from  the  general  conditions  which 
theymay  complicate,  or  the  treatment  of  the  symp- 
toms to  which  they  may  give  rise. 

Recognising  that  an  ulcer,  when  it  exists,  may 
lead  to  perforation,  the  object  will  be  to  avoid 
all  undue  movements  of  the  intestines,  and  hence 
aperients  are  forbidden,  and  opiates  are  indicated. 
The  astringents  that  are  likely  to  be  used  for  the 
diarrhoea  or  haemorrhage  may  exert  a  local  action 
on  the  lesion,  and  for  that  purpose  bismuth,  sul- 
phate of  copper,  and  similar  agents,  are  recom- 
mended. But  rest  is  probably  the  only  element 
of  treatment  that  can  affect  the  ulcerative  process 
directly ;  whilst  any  improvement  of  the  general 
condition  will  necessarily  favour  the  healing — 
objects  which  can  be  best  accomplished  by  the 
use  of  diet  of  the  most  bland  description,  or  of 
nutrient  enemata. 

In  the  preceding  article  the  diseases  to  which 
the  intestines  are  liable  have  been  treated  of  as 
affecting  the  canal  as  a  whole :  but  it  will  be  ob- 
served that  when  the  structure  and  functions  of 
particular  regions  of  the  bowel  modify  the  cha- 
racter of  tho  disease,  special  reference  is  made 
thereto  ;  and,  further,  that  when  the  affections 
of  any  portion  require  detailed  description — as 
of  tho  coacum  or  rectum,  the  reader  is  referred 
to  articles  under  thoso  headings. 

William  Henry  Allchin. 
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INTRA-THORACIC  TUMOURS. — Un- 
der this  general  term  are  included  all  growths 
and  diseases  within  the  chest,  which  give  rise  to 
tumours  or  swellings,  offering  more  or  less  me- 
chanical interference  with  the  function  of  the 
thoracic  organs,  and  for  the  most  part  manifest- 
ing themselves  by  external  swellings.  Aneur- 
isms would  thus  be  comprised  in  this  general 
definition.  Tho  general  features  and  pathology 
of  anourismal  tumours  are,  however,  so  distinct  as 
to  require  separate  consideration  (see  Thoracic- 
Aneurism).  Other  intra-thoracic  tumours  will 
be  found  described  under  the  headings  Lung, 
Malignant  Disease  of;  and  Mediastinum,  Dis- 
eases of.  J.  Risdon  Bennett. 

INTUSSUSCEPTION  (intus,  within,  and 
suscipio,  I  receive). — Aform  of  intestinal  obstruc- 
tion, in  which  one  portion  of  the  bowel  passes  into 
another  portion.  See  Intestinal  Obstruction. 

INUNCTION  (in,  on, and  unguo,!  anoint). 
Stnon.  :  Anointing. — This  is  a  method  of  ap- 
plying certain  substances  to  the  cutaneous  sur- 
face, the  object  being  to  promote  their  absorption, 
either  for  the  purpose  of  producing  local  effects, 
or  of  influencing  the  system  generally.  Inunc- 
tion implies  more  or  less  friction,  the  substance 
employed  being  rubbed  with  the  hand  into  some 
part  of  the  skin.  When  used  for  local  purposes, 
the  part  to  be  anointed  must  be  chosen  accord- 
ingly; but  if  it  is  intended  to  affect  the  system, 
a  region  must  be  selected  where  the  cutaneous 
tissues  are  thin,  such  as  the  inside  of  the  thighs, 
or  the  axillae,  so  that  absorption  may  take  place- 
more  rapidly  and  easily.  The  rubbing  must  be 
carried  on  gently,  and  for  a  variable  time  accor- 
ding to  circumstances ;  it  may  be  aided  by  heat, 
being  performed  before  the  fire,  or  the  part  may 
be  previously  fomented. 

Application  and  Uses. — The  pharmaceutical 
preparations  which  are  employed  for  inunction 
include  glycerines,  liniments,  oils,  ointments, 
oleates,  and  compounds  made  with  vaseline,  ozo- 
kerine,  and  other  materials  of  a  like  nature  re- 
cently introduced.  K  these  are  used  for  local 
purposes,  theymay  be  employed  simply  on  ac- 
count of  the  oleaginous  ingredients,  or  to  allow 
friction  to  be  more  easily  carried  on ;  but  active 
ingredients  are  often  combined  in  the  preparations 
mentioned  above,  varying  according  to  the  object 
sought  to  be  obtained,  such  as  to  produce  a  stimu- 
lant or  an  anodyne  effect.  Inunction  for  procuring 
absorption  in  order  to  affect  the  system,  is  almost 
entirely  confined  to  the  use  of  mercury,  and  on 
this  subject  the  following  observations  were  writ- 
ten for  this  work  by  the  late  Mr.  Gascoyen : — 

'  Inunction  is  an  old  but  very  effectual  plan 
of  introducing  mercury  into  the  system  by  the 
skin.  Although  objected  to  as  a  dirty  method, 
and  therefore  less  practised  than  fumigation,  it 
is  often  much  more  convenient,  and  can  be  used 
in  many  cases  where  the  mercurial  bath  is  im- 
practicable. 

'From  half  a  drachm  to  one  drachm  of  strong 
mercurial  ointment,  mixed  with  an  equal  quan- 
tity of  lard,  should  be  rubbed  into  the  skin  on 
the  inside  of  the  thighs,  legs,  and  arms,  before 
a  fire  at  bedtime,  using  tho  different  limbs  on 
successive  nights.  The  friction  should  be  gentle. 
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and  continued  for  a  quarter  of  an  hour  to  helf 
an  hour,  when  most  of  the  ointment  will  have 
disappeared;  the  surface  must  not  be  washed, 
and  the  patient  should  wear  the  same  flannel 
under-clothing  night  and  day.  The  ointment 
may  be  used  every  night  until  the  gums  give 
evidence  of  its  action,  when  the  quantity  and 
frequency  of  application  must  be  diminished. 
Sometimes  it  will  produce  an  irritation  of  the 
skin,  especially  in  fair  or  hairy  persons.  If  this 
occur,  the  surface  must  be  washed  clean,  and  the 
rubbing  discontinued. 

'  Inunction  is  a  most  convenient  way  of  treat- 
ing syphilis  in  young  children.  The  ointment 
should  be  spread  upon  a  flannel  roller,  and  the 
body  of  the  child  swathed  therein  ;  occasionally 
the  skin  should  be  washed,  and  fresh  ointment 
applied. 

'  Although  but  little  practised  now  in  this 
country,  inunction  is  still  largely  employed  on 
tba  Continent,  and  particularly  in  conjunction 
with  the  natural  sulphur  waters,  for  cases  of  old- 
standing  syphilis.'      Frederick  T.  Eoberts. 

INVAGINATION  (in,  in,  and  vagina,  a 
sheath). — A  synonym  for  intussusception.  See 
Intussusception  ;  and  Intestinal  Obstruction. 

INVASION,  Modes  of. — This  expression 
signifies  the  manner  in  which  a  disease  sets  in 
or  commences,  and  the  mode  of  onset  of  an  ill- 
ness is  frequently  an  important  factor  in  forming 
a  diagnosis  as  to  the  nature  of  the  complaint. 
The  following  are  the  variations  noticed  in  this 
respect: — 1.  The  invasion  may  be  absolutely  or 
almost  sudden,  although  slight  symptoms  may 
have  been  previously  observed,  indicating  the 
presence  of  some  morbid  condition,  but  not  suf- 
ficiently marked  to  attract  attention.  Or  there 
may  be  distinct  indications  of  some  disease,  but 
a  secondary  lesion  suddenly  occurs  in  its  course. 
This  mode  of  onset  is  exemplified  by  the  im- 
mediate effects  of  injuries,  apoplexy,  syncope, 
rupture  of  the  heart,  cholera,  many  cases  of 
haemorrhage,  and  most  forms  of  colic.  Certain 
diseases  of  a  paroxysmal  type  are  also  charac- 
terised by  the  occurrence  of  attacks,  which  come 
on  more  or  less  suddenly,  such  as  asthma,  ague, 
and  epilepsy.  Some  cases  of  fevers,  especially 
typhus  and  relapsing  fever,  as  well  as  of  in- 
flammatory diseases,  begin  in  a  sudden  manner. 
2.  Frequently  the  onset  is  acute,  the  symptoms 
coming  on  rapidly,  and  becoming  speedily  severe, 
though  often  preceded  for  a  variable  time  by  pre- 
monitory symptoms.  This  is  illustrated  by  most 
cases  of  the  various  fevers,  and  the  different  forms 
of  acute  inflammation.  3.  A  subacute  mode  of 
invasion  is  not  uncommonly  noticed,  this  being 
less  rapid,  and  the  symptoms  less  marked  than 
where  it  is  acute.  4.  Most  affections  are  chronic 
in  their  onset,  setting  in  gradually,  and  often 
imperceptibly,  so  that  it  may  be  a  long  time 
before  the  patient  is  aware  that  there  is  any  de- 
viation from  health.    Frederick  T.  Eoberts. 

IODISM. — Definition. — Iodism  is  the  term 
within  which  we  include  a  variety  of  painful 
and  inconvenient  effects,  following,  undor  certain 
rare  circumstances,  the  administration  of  iodine 
and  its  salts,  but  more  especially  the  iodide  of 
potassium. 
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Description. — Iodide  of  potassium  being  in 
part,  at  least,  decomposed  in  the  presence  of 
ozone  by  the  acids  of  the  blood,  we  shall  en- 
deavour, in  considering  the  symptoms  of  iodism, 
to  determine  which  are  due  to  the  iodine,  and 
for  which  the  potash  must  be  held  responsible. 
The  physiological  action  of  iodine  is  mainly  di- 
rected to  the  nutritive  and  glandular  functions, 
to  the  skin  and  mucous  membranes  ;  whilst  the 
salts  of  potash  are  not  only  diuretic  and  purga- 
tive, but,  experimentally  at  least,  powerfully  de- 
press the  heart  and  spinal  cord. 

Eilliet,  the  most  exhaustive  writer  on  the 
subject,  makes  three  forms  of  iodic  intoxica- 
tion :  the  first  consisting  of  gastric  irritation ; 
the  second,  where  nervous  troubles  come  into 
more  special  prominence;  whilst  cachexia  and 
rapid  emaciation  characterise  the  third.  But  the 
most  orderly  and  convenient  plan  to  pursue,  will 
be  to  take  into  consideration,  in  regular  order, 
the  effects  produced  by  iodine  salts  on  the  va- 
rious organs  and  functions  of  the  body,  under 
various  conditions  of  idiosyncrasy  or  retarded 
elimination. 

1.  On  the  nervous  system. — Mental  depression 
and  diminution  of  muscular  energy  are  not  in- 
frequently noted  in  patients  taking  iodide  of 
potassium ;  whilst  neuralgia,  tinnitus  aurium, 
and  convulsive  movements  have  also  been  de- 
scribed. It  is  probable  that  the  potash  is  here 
the  active  agent. 

2.  On  mucous  membranes. — Much  mucous  irri- 
tation is  occasionally  observed ;  conjunctivitis, 
lachrymation,  sneezing  and  running  from  the  nose, 
frontal  headache,  and  puffy  swelling  of  the  eye- 
lids, closely  simulating  coryza,  being  the  most 
common  symptoms  of  iodism,  and  sometimes 
following  a  single  small  or  moderate  dose. 
Pharyngeal  congestion,  and  irritable  redness  of 
gums  and  tongue,  have  also  been  described. 
These  symptoms  are  doubtless  due  to  the  iodine. 

3.  On  the  skin. — The  eruptions  produced  by 
iodide  of  potassium  have  recently  attracted  much 
attention,  and  they  appear  under  several  forms. 
Erythema  has  been  observed ;  and  most  practi- 
tioners of  experience  must  have  seen  the  small 
round  petechial  spots,  situated  between  the  knees 
and  ankles.  These  do  not  as  a  rule  cause  any 
inconvenience,  and  are  usually  accidentally  dis- 
covered ;  but  Dr.  Stephen  Mackenzie  records  the 
case  of  an  infant  of  five  months  old,  suffering 
from  hereditary  syphilis,  who  died  of  purpura 
after  taking  two  and  a  half  grains  of  iodide  of 
potassium  in  a  single  dose.  Some  further  points 
of  interest,  in  connection  with  a  case  of  this 
kind,  reported  by  Dr.  G.  F.  Duffey,  will  be  found 
in  the  British  Medical  Journal,  1880,  vol.  i. 
p.  626. 

A  papular  and  pustular  eruption  resembling 
acne,  and  occasionally  appearing  in  so  great  pre 
fusion  as  to  excite  the  suspicion  of  small-pox, 
is  not  very  uncommon.  The  late  Dr.  Tilbury 
Fox  has  noted  '  a  quasi-bullous  disease,'  sum- 
ming up  the  description  of  his  cases  as  follows: 
'In  some  parts  they  rosembled  acne  simplex ;  in 
others  they  vesiculated  and  subsequently  simu- 
lated variolous  pustules  ;  at  a  later  stage  ecthy- 
ma ;  finally  bullae  filled  with  milky  contents,  or 
discharging  smegma ;  and  these  bullae  possessed 
I  peculiar  solid  bases  wholly  unlike  true  bullae, 
3  D 
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and  answering  rather  to  large  molluscum  contn- 
giosum  tumours  with  semi-fluid  instead  of  more 
solid  contents. ' 

Dr.  Fox  believed  this  condition  to  be  essenti- 
ally distinct  from  hydroa,  but  Mr.  Hutchinson  has 
brought  forward  good  evidence  to  show  that  the 
rare  skin-affectiou  going  under  that  name  must, 
usually  be  looked  upon  as  ono  of  the  symptoms 
of  iodism.  The  same  author  mentions  a  case  of 
deep  and  unhealthy  ulceration  of  the  legs  follow- 
ing the  prolonged  use  of  iodide  of  potassium.  It 
seems  probable  that  the  iodine  rather  than  the 
potash  must  bo  held  responsible  for  these  symp- 
toms.   Soo  Archives  of  Dermatology,  1880. 

4.  On  the  nutritive  and  glandular  systems. — 
Patients  biking  iodide  of  potassium  sometimes 
complain  of  nausea,  anorexia,  and  a  bitter  taste 
in  the  mouth;  but  where  cachectic  symptoms 
supervene,  indicated  by  rapid  emaciation,  nervous 
palpitation,  insommia,  and  hypochondriasis,  a  ra- 
venous desire  for  food  has  been  observed.  Vo- 
miting, diarrhoea,  and  diuresis  have  also  been 
described.  Salivation  is  not  an  uncommon  symp- 
tom. A  time-honoured  accusation  against  iodine 
is  its  supposed  tendency  to  cause  atrophy  of  the 
mammae  and  testicles ;  of  this,  fortunately,  there 
is  no  real  proof,  the  disappearance  of  the  testicle, 
which  occasionally  accompanies  the  absorption  of 
inflammatory  products  in  its  substance,  being 
sometimes  unjustly  attributed  to  the  treatment 
pursued. 

Pathology. — The  only  reason  for  the  occur- 
rence of  many  cases  of  iodism  seems  to  be  an  in- 
dividual peculiarity  on  the  part  of  the  patient,  or 
in  other  words,  that  idiosyncrasy  which  so  fre- 
quently interferes  with  our  efforts  for  the  treat- 
ment of  disease.  But  now  and  then  a  more  plausible 
explanation  may  be  given,  when  we  find  cardiac 
or  renal  disease  coinciding  with  the  pustular  rash 
of  iodide  of  potassium.  Eetarded  capillary  cir- 
culation would  naturally  detain  the  drug  within 
the  blood  ;  whilst  the  blocking  of  its  usual  means 
of  exit  from  the  system  might  be  supposed  to 
throw  the  onus  of  elimination  on  the  glandular 
structures  of  the  skin.  Hence  has  been  derived 
the  plausible  theory  that  iodine-acne  is  produced 
by  direct  local  stimulation  of  the  sebaceous 
structures;  but,  how.  re"  true  this  may  be  in  the 
slighter  cases,  Dr.  Tiun's  careful  examination 
of  the  skin  of  a  patient  suffering  from  a  bullous 
rash,  has  shown  the  true  pathological  condition 
to  be  one  of  rupture  of  blood-vessels  at  certain 
localised  points,  with  blocking  by  coagula,  and 
escape  of  some  of  the  constituents  of  the  blood 
into  the  surrounding  tissues.  The  sebaceous  ele- 
ments and  sweat-glands  were  quite  unaffected, 
and  he  believes  the  iodic  papule,  the  so-called 
acne,  the  bulla,  and  the  purpuric  spot,  to  repre- 
sent different  stages  of  vascular  injury.  Drs. 
Duckworth  and  Vincent- Harris  were  unable  in 
their  observations  to  detect  any  rupture  of  ves- 
sels, but  confirm  Dr.  Thin's  report  in  all  other 
essential  respects. 

Diagnosis.  —  Coryza,  or  any  skin-eruption, 
suddenly  occurring  in  a  patient  taking  iodide  of 
potassium,  ought  to  be  looked  upon  with  sus- 
picion, and  treated  by  the  immediate  suspension 
of  the  drug.  The  slighter  varieties  of  iodism 
are  by  no  means  uncommon,  and  may  appear  after 
a  single  small  dose ;  but  although  ammonia  has 


been  confidently  vaunted  as  a  specific  against 
such  irregular  manifestations  of  physiological 
activity,  experience  has  been  unable  to  confirm 
this,  and  we  should  place  more  faith  inencourag 
ing  prompt  elimination  by  very  free  dilution  of 
the  remedy. 

Fortunately,  the  graver  symptoms  of  iodism 
are  decidedly  rare,  and  we  may  all  the  more  con- 
gratulate ourselves  on  this,  when  we  remember 
how  powerless  we  are  to  recognise  the  idiosyn- 
crasy on  which  they  depend.  Trousseau,  how- 
ever, pointed  out  that  iodine  is  always  badly 
borne  in  exophthalmic  goitre;  and  Dr.  StepheD 
Mackenzie  is  inclined  to  credit  syphilis  with 
some  share  in  producing  the  purpura  which 
proved  fatal  to  his  patient. 

RollKttT  Fahquhahson. 

IRELAND,  South,  of.  See  Qukenstown. 
Glengariff  is  also  deserving  of  notice. 

IEITIS.— Inflammation  of  the  iris.  See 
Eye  and  its  Appendages,  Diseases  of. 

IRREGULAR. — This  term  is  applied  to 
cases  of  disease  which  do  not  run  their  regular 
or  typical  course,  such  as  gout  {see  Gout)  ;  or 
to  functions  when  they  are  disturbed  with  rc-speet 
to  time  or  rhythm— as  the  pulse,  the  bowels,  or 
menstruation. 

IRRIGATION  {irrigo,  I  water).— A  method 
of  applying  cold  water  as  a  therapeutical  agent, 
which  consists  in  causing  it  to  fall  drop  by  drop 
on  one  spot.  See  Cold,  Therapeutics  of. 

IRRITABILITY  {irrito,  I  provoke).— In 
physiology  this  word  signifies  the  power  of  re- 
sponding to  a  stimulus,  as  exemplified  by  the 
contractility  of  muscular  tissue.  In  medicine 
irritability  implies  an  undue  excitability  of  an 
organ  or  tissue,  from  disease  or  disorder,  such 
as  of  the  brain,  spinal  cord,  stomach,  eye,  or 
bladder. 

IRRITATIVE  FEVER.  —  The  nervous 
disturbance  consequent  upon  fretting  of  the  sys- 
tem by  various  sources  of  irritation,  gives  rise 
to  a  pyrexia  which  is  often  called  '  Irritative 
fever.'  The  febrile  excitement  so  familiar  to 
the  surgeon  as  a  consequence  of  wounds  and  in- 
juries may  be  classed  under  this  head.  It  may, 
however,  be  provoked  by  any  kind  of  irritation, 
especially  irritation  applied  to  the  mucous 
membrane  of  the  alimentary  canal.  The  rise  of 
temperature  which  often  aeccmpanies  irritation 
of  the  bowels  by  scybalse  or  acrid  secretions, 
and  the  febrile  phenomena  attendant  upon  den- 
tition, may  be  quoted  as  familiar  examples 
of  irritative  fever  which  must  be  within  the 
experience  of  all. 

The  readiness  with  which  pyrexia  can  be 
induced  by  these  and  similar  causes  must  vary 
according  to  the  intensity  of  the  irritant,  and  the 
constitutional  peculiarities  of  the  individual 
upon  whom  it  operates.  As  a  rule,  men  are  less 
susceptible  than  women,  and  women  than  chil- 
dren. In  children,  indeed,  with  their  exalted 
nervous  sensibility,  feverishness  from  this  cause 
is  a  common  symptom.  Dj  young  subjects 
mental  emotion  alone  will  often  produce  a  rise 
of  temperature,  which  may  bo  a  source  of  per- 
plexity.   In  children's  hospitals  it  is  a  common 
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observation  that  the  bodily  temperature  on  tho 
night  of  admission  is  high,  even  although  the 
illness  affecting  the  child  is  one  not  in  itself 
usually  accompanied  by  fever. 

Dentition  in  young  children  is  so  frequent  a 
cause  of  pyrexia,  that  the  state  of  the  gums 
should  never  be  overlooked  in  any  case  where 
feverishness  is  a  prominent  symptom.  Neglect 
of  this  precaution  may  cause  some  obscurity  in 
the  diagnosis.  Thus,  if  a  child,  while  cutting  a 
tooth,  have  an  attack  of  pulmonary  catarrh,  the 
temperature  will  almost  certainly  be  high.  In 
such  a  case  the  cough,  combined  with  fever, 
rapid  breathing,  and  a  quick  pulse,  might  natu- 
rally suggest  the  presence  of  pneumonia.  On 
examination,  however,  it  will  be  found  that  the 
pulse-respiration  ratio  is  little  perverted,  the 
cough  is  loose  and  not  hacking,  and  the  history 
of  the  attack  is  not  the  history  of  pneumonia. 
On  searching  further  for  a  cause  of  the  pyrexia, 
tension  and  swelling  of  the  gums  will  be  noticed, 
and  the  difficulty  will  be  at  once  explained. 

Irritation  of  the  stomach  and  bowels  by 
acrid  secretions  or  indigestible  food  is  another 
common  cause  of  irritative  fever  in  children. 
The  intense  nervous  disturbance  excited  in 
young  babies  by  an  improper  meal  induces  a 
rapid  rise  of  temperature,  and  may  culminate  in 
an  attack  of  convulsions.  Fsecal  accumulation, 
or  the  irritation  of  worms  in  the  bowels,  may 
also,  in  children  and  delicate  women,  produce 
sufficient  disturbance  to  give  rise  to  fever. 

In  children  the  sensitiveness  of  the  system  to 
irritants  varies  according  to  the  age  of  the  child, 
according  to  the  natural  impressionability  of  its 
nervous  system,  and  also  according  to  the  state 
of  its  general  health.  Thus,  as  a  rule,  the 
younger  the  child,  the  more  sensitive  is  its  ner- 
vous system;  but  even  in  young  babies  differ- 
ences will  be  found  in  this  respect,  some  being 
affected  much  less  easily  than  others  by  reflex 
stimuli.  In  all,  however,  slow  reduction  of  the 
strength,  such  as  is  produced  by  progressive 
chronic  disease,  gradually  reduces  nervous  sen- 
sibility ;  and  a  child,  enfeebled  by  an  illness  of 
long  standing,  may  show  a  complete  insensi- 
bility to  all  nervous  impressions.   In  young  sub- 
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jects  irritative  fever,  like  other  forms  of  pyrexia, 
is  usually  remittent;  but  its  remissions  are  not 
always  found  at  the  same  period  of  the  twenty- 
four  hours.  There  is  not,  for  instance,  always  a 
fall  of  temperature  in  the  morning  and  a  rise  at 
night.  One  of  the  peculiarities  of  this  form  of 
febrile  disturbance  is  the  irregularity  of  the 
fever.  A  high  morning  temperature  in  a  young 
child  should  always  suggest  a  reflex  cause  for  the 
pyrexia. 

Treatment. — The  treatment  of  irritative  fever 
must  be  directed  to  the  relief  or  to  the  removal 
of  the  irritating  source  from  which  the  fever  pro- 
ceeds. The  use  of  febrifuge  remedies  may  be  also 
called  for,  if  constitutional  symptoms  be  marked 
or  persistent.  Eustace  Smith. 

ISCH2EMIA  (1<rx°>)  I  restrain,  and  at/xa,  the 
blood). — Deficiency  of  blood  in  a  part,  short  of 
complete  cessation  of  the  circulation:  partial 
ansemia.    See  Circulation,  Disorders  of. 

ISCHIALGIA  (laxtov,  the  haunch,  and 
&\yos,  pain). — A  synonym  for  sciatica.  See 
Sciatica. 

ISCHL,  in  the  Saltzkammergut,  Austria. 
A  sheltered,  bracing,  mild,  rather  moist  cli- 
mate. Altitude  1,560  feet.  Thermal  common 
saline  baths.  See  Climate,  Treatment  of  Disease 
by ;  and  Mineral  "Waters. 

ISCHURIA  (fox6"!  I  restrain,  and  oupov,  the 
urine). — This  word  properly  signifies  the  arrest 
of  the  secretion  of  urine  (see  Urine,  Suppres- 
sion of).  It  is  also  applied  to  mere  retention  of 
urine. 

ISSUES.    See  Counter-irritation. 

ITALY.  See  Climate,  Treatment  of  Dis- 
ease by;  and  Naples,  Pisa, Rome, and  SanRemo. 

ITCH.  A  popular  name  for  scabies.  See 
Scabies. 

ITCHING.    See  Pruritus. 

-ITIS.  A  terminal  syllable  used  to  indicate 
an  inflammatory  disease  of  a  tissue,  or  organ  ;  for 
example,  Pleuritis,  Hepatitis,  or  Cystitis. 


JACTATION,  or  JACTITATION  (jac- 
tatio,  a  tossing  about  of  the  body,  or  marked 
restlessness). — This  is  a  condition  mostly  asso- 
ciated with  certain  severe  febrile  diseases,  but 
also  with  some  nervous  affections,  with  severe 
pericarditis,  or  as  a  sequence  of  copious  uterine 
or  other  haemorrhages.  A  restlessness  amounting 
to  jactation  may  likewise  be  met  with  in  some 
patients,  when  suffering  from  severe  or  long- 
continued  pain.  It  must  not  be  confounded 
with  certain  forms  of  chorea,  in  which  a  some- 
what similar  tossing  about  of  the  body  may  be 
encountered.  The  absence  of  pain  and  of  marked 


febrile  disturbance,  together  with  the  history  of 
the  patient,  will,  even  in  the  cases  where  the 
general  resemblance  is  closest,  speedily  enable 
the  latter  condition  to  be  recognised. 

JAUNDICE. — Stnon.  :  Icterus ;  Morbus 
regius ;  Morbus  arquatus  (Celsus)  ;  Er.  latere  ; 
Jaunisse ;  Ger.  Gelbsucht. 

Definition. — Jaundice  may  be  defined  as  a 
yellowness  of  the  integuments  and  conjunctivae, 
and  of  the  tissues  and  secretions  gonerally,  from 
impregnation  with  bile-pigment. 

^Etiology  and  Pathology. — All  cases  of 
8  p  2 
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jaundice  may  be  referred  to  one  of  two 
classes : — 

1.  Oases  in  which  there  is  a  mechanical  im- 
pediment to  tho  flow  of  bile  into  the  duodenum, 
and  where  the  bile  is  in  consequence  retained  in 
the  biliary  passages,  and  theuce  absorbed  into 
the  blood. 

2.  Cases  in  which  there  is  no  impediment  to 
the  flow  of  bile  from  the  liver  into  the  bowel. 

These  two  forms  of  jaundice  have  long  been 
recognised ;  but  there  is  much  difference  of 
opinion  as  to  the  mode  of  production  of  the  jaun- 
dice in  the  second  class  of  cases,  although  these 
are,  perhaps,  the  most  common  in  practice. 

When  there  is  any  obstruction  to  the  flow  of 
bile  through  the  hepatic  or  common  duct,  the 
way  in  which  jaundice  arises  is  sufficiently  clear. 
The  bile-ducts  and  the  gall-bladder  become  dis- 
tended with  bile,  which  is  absorbed  into  the 
blood  by  the  lymphatics  and  the  veins.  If  the 
hepatic  duct  of  a  dog  be  ligatured,  and  the  animal 
killed  after  two  hours,  the  lymphatics  in  the  walls 
of  the  bile-ducts  are  seen  to  be  distended  with 
yellow  fluid;  the  fluid  in  the  thoracic  duct  is 
also  yellow,  and  so  likewise  are  the  intervening 
lymphatic  glands.  In  patients  also  who  die  of 
obstruction  of  the  bile-duct,  the  lymphatics  of 
the  liver  are  often  found  to  contain  bile.  On 
the  other  hand,  two  hours  after  ligature  of  the 
common  duet,  the  serum  of  blood  taken  from  the 
hepatic  vein  contains  much  more  bile-pigment 
than  that  of  blood  taken  from  the  jugular  vein, 
which  shows  that  in  cases  of  obstruction  of  the 
bile-duct,  bile  is  also  directly  absorbed  by  the 
veins. 

But  in  a  large  proportion  of  cases  there  is  no 
mechanical  impediment  to  the  escape  of  bile  from 
the  liver,  and  then  an  explanation  of  the  jaundice 
is  less  obvious.  Boerhaave  and  Morgagni  long 
ago  suggested  that  the  jaundice  in  these  cases 
was  the  result  of  a  suspended  secretion.  They 
taught  that  the  function  of  the  liver  was  merely 
to  separate  the  elements  of  bile  which  were 
already  formed  in  the  blood,  and  that  when 
anything  interfered  with  the  function  of  the  liver, 
the  elements  of  bile  accumulated  in  the  blood, 
and  the  result  was  jaundice  of  the  skin  and  other 
tissues.  Although  this  view  has  been  strenuously 
opposed  by  several  excellent  authorities,  it  is,  in 
this  country  at  all  events,  still  generally  accepted. 
It  is  advocated,  for  example,  by  Dr.  George 
Budd,  in  his  valuable  treatise  on  diseases  of  the 
liver,  although  it  is  but  right  to  add  that  Dr. 
Budd  makes  a  special  exception  with  regard  to 
the  biliary  acids.  '  The  most  skilful  chemists,' 
he  says,  '  who  have  recently  analysed  the  portal 
blood,  have  failed  to  detect  the.biliary  acids  in 
it,  and  have  come  to  the  conclusion  that  these 
at  least  are  formed  in  the  liver.'  This  opinion, 
that  the  liver  manufactures  the  bile-acids,  while 
it  merely  excretes  the  bile-pigment,  was  adopted 
by  Dr.  G-.  Harley,  in  his  essay  on  jaundice. 

There  are,  however,  weighty  objections  to  this 
view,  some  of  which  may  bo  mentioned. 

1.  Although  bile-pigment  appears  to  be  do- 
rived  from  the  colouring  matter  of  the  blood,  it 
has  not  yet  been  satisfactorily  shown  that  bile- 
pigment,  as  such,  exists  ready  formed  in  the 
blood  of  persons  who  have  not  jaundice.  Frorichs 
donios  that  it  over  has.   Lehmann.  who  has  in- 


vestigated with  great  care  the  changes  which  the 
blood  undergoes  in  passing  through  the  liver, 
has  never  been  able  to  detect  the  colouring 
matter  of  bile  in  portal  blood,  and  infers  that 
this,  as  well  as  the  bile-acids,  must  be  formed  in 
the  liver  itself.  The  blood  of  the  hepatic  artery 
has  been  examined  with  a  like  result.  It  is 
obvious  that  if  bile-pigment  exists  in  healthy 
blood  at  all,  its  quantity  must  be  very  minute ; 
and  when  we  consider  that  the  quantity  of  bile 
secreted  by  the  human  liver  daily  is  about  two 
pints,  and  yet  that  jaundice  is  not  a  normal 
condition,  it  seems  impossible  that  all  the  bile- 
pigment  secreted  by  the  liver  can  be  formed  in 
tho  blood,  and  it  is  not  probable  that  part  is 
formed  in  the  blood  and  part  in  the  liver.  The 
discovery  by  a  few  observers  of  a  small  quantity 
of  bile-pigment  in  what  appeared  normal  blood 
does  not  prove  that  it  was  formed  in  the  blood. 
It  is  quite  conceivable  that  it  may  have  been 
formed  in  the  liver,  and  have  become  subse- 
quently absorbed. 

2.  The  secreting  tissue  of  the  liver  is  often 
for  the  most  part  or  entirely  destroyed,  60  that 
bile  is  no  longer  secreted,  and  yet  no  jaundice 
results.  If  bile-pigment  be  formed  in  the  circu- 
lating blood,  it  is  difficult  to  explain  what  be- 
comes of  it  in  these  cases. 

3.  If  the  constituents  of  bile  are  formed  in  the 
blood,  intense  jaundice  ought  at  once  to  follow 
the  extirpation  of  the  liver  in  any  of  the  lower 
animals,  in  like  manner  as  urea  accumulates  in 
the  blood  after  removal  of  the  kidneys.  But 
Miiller,  Kunde,  Lehmann,  and  Moleschott  have 
repeatedly  extirpated  the  liver  of  frogs,  and  have 
invariably  failed  to  find  a  trace  of  the  biliary 
acids,  or  of  bile-pigment,  in  the  blood,  the  urine, 
or  the  muscular  tissue. 

These  and  other  considerations  make  it  very 
doubtful  if  any  case  of  jaundice  can  with  pro- 
priety be  attributed  to  a  suppression  of  the 
hepatic  functions ;  and  it  is  therefore  necessary 
to  seek  for  some  other  explanation  of  those  cases 
of  jaundice  in  which  there  is  no  obstruction  in 
the  bile-duct. 

A  solution  of  the  difficulty  has  been  proposed 
by  Professor  Frerichs,  of  Berlin.  According  to 
this  distinguished  observer,  a  large  proportion  of 
the  colourless  bile-acids  found  in  the  liver  is 
either  directly  taken  up  by  the  blood  in  the 
hepatic  vein,  or  is  absorbed  from  the  bowel. 
Under  ordinary  circumstances,  these  bile-acids 
become  oxydised  and  assist  in  forming  the 
large  quantity  of  taurin  found  in  healthy  lung, 
and  the  pigments  voided  in  tho  urine;  but  if 
these  normal  metamorphoses  are  interrupted  by 
nervous  agencies,  or  by  poisons  in  the  blood,  the 
bile-acids,  not  being  sufficiently  oxydised,  are 
converted  into  bile-pigment  in  the  blood,  and 
the  result  is  jaundice.  This  view  has  been  sup- 
ported by  two  experiments  intended  to  show  :— 
first,  that  bile-pigment  can  be  produced  artifi- 
cially from  the  bile-acids,  by  the  action  of  con- 
centrated sulphuric  acid  ;  and,  secondly,  that 
colourless  biliary  acids,  when  injected  into  the 
veins  of  dogs,  are  converted  in  the  blood  of  those 
animals  into  bile-pigment.  There  is,  however 
far  from  being  unanimity  among  different  obser- 
vers as  to  the  results  of  these  experiments;  and 
a  decision  of  the  points  at  issue  docs  not  appear 
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to  be  of  material  importance  for  explaining  those 
cases  of  jaundice  in  which  there  is  no  obstruc- 
tion of  the  bile-duct,  inasmuch  as  there  are  good 
grounds  for  believing  that  not  only  in  jaundice, 
but  in  health,  a  portion  of  the  bile-pigment,  as 
well  as  of  the  bile-acids,  formed  in  the  liver,  is 
absorbed  into  the  blood. 

Although  the  amount  of  bile  secreted  daily 
must  vary  in  different  persons,  and  in  the  same 
person  under  different  circumstances,  being  modi- 
fied by  the  quantity  and  quality  of  the  food,  the 
activity  of  respiration,  and  other  conditions,  there 
can  be  little  doubt  that  but  a  small  portion  of 
that  which  is  ordinarily  secreted  is  discharged 
from  the  bowel.  Observations  on  the  lower 
animals  and  on  man  himself  have  shown  that 
the  quantity  of  bile  secreted  by  the  liver  of  a 
healthy  adult  averages  forty  ounces.  It  is  gener- 
ally admitted  that  the  faeces  contain  but  a  frac- 
tion of  the  bile-acids  (altered)  corresponding  to 
this  quantity  of  bile,  and  it  seems  equally  clear 
that  much  of  the  bile-pigment  must  also  dis- 
appear in  the  bowel.  There  are  grounds  for 
believing  that  the  bile-pigment  which  so  dis- 
appears goes  to  form  urinary  pigment ;  while 
the  fact  familiar  to  all  clinical  observers,  that 
the  bile-pigment  discharged  from  the  bowel  is 
greatly  increased  by  calomel  and  other  purga- 
tives, without  any  corresponding  increase  of 
secretion  of  bile  by  the  liver,  seems  to  show  that 
under  ordinary  circumstances  much  of  the  bile- 
pigment  secreted  by  the  liver  is  not  discharged 
with  the  faeces.  It  may  be  added  that  in  carni- 
vorous animals  and  in  snakes,  although  bile- 
pigment  is  secreted  in  abundance  by  the  liver, 
the  quantity  discharged  with  the  fasces  is  even 
relatively  less  than  in  man. 

The  question  as  to  what  becomes  of  the  bile 
which  is  not  discharged  from  the  bowel  has  an 
important  bearing  on  the  pathology  of  the  cases 
of  jaundice  now  under  consideration.  A  large 
proportion  of  it  is  again  absorbed,  either  by  the 
biliary  passages,  or  by  the  mucous  membrane  of 
the  bowel.  From  what  is  now  known  of  the  dif- 
fusibility  of  fluids  through  animal  membranes, 
it  is  impossible  to  conceive  bile  long  in  contact 
with  the  lining  membrane  of  the  gall-bladder, 
bile-ducts,  and  intestine,  without  a  large  portion 
of  it  passing  into  the  circulating  blood.  The 
constant  secretion  and  reabsorption  of  bile  is, 
in  fact,  merely  part  of  that  osmotic  circulation 
constantly  taking  place  between  the  fluid  con- 
tents of  the  bowel  and  the  blood,  the  existence 
of  which  is  too  little  heeded  in  our  pathological 
speculations  and  in  therapeutics.  The  quantity 
of  fluid  which  is  being  thus  constantly  poured 
out  from  the  gastric  and  intestinal  glands,  the 
liver,  pancreas,  &c,  and  then  reabsorbed  is 
enormous ;  in  twenty-four  hours  it  probably  far 
exceeds  the  whole  amount  of  blood  and  fluid  in 
the  body.  The  effect  of  this  continual  outpour- 
ing is  supposed  to  be  to  aid  metamorphosis  ;  the 
same  substance,  more  or  less  changed,  seems  to 
be  thrown  out  and  reabsorbed,  until  it  is  adapted 
for  the  repair  of  tissue  or  becomes  effete.  How 
many  times  this  cycle  of  movement  is  repeated, 
before  the  bile  is  extruded  from  the  system,  we 
have  no  means  of  knowing;  but  in  the  course  of 
this  osmotic  circulation,  much  of  the  bile  appears 
to  become  transformed  into  products  which  are 
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kidneys,  while 


eliminated  by  the  lungs  and 
at  the  same  time  this  circulation  assists  in  the 
assimilation  of  the  nutritive  materials  derived 
from  the  food. 

Here,  then,  we  have  an  explanation  of  those 
cases  of  jaundice  where  there  is  no  impediment 
to  the  flow  of  bile  from  the  liver.  Under  nor- 
mal conditions,  the  whole  of  the  bile  that  is  ab- 
sorbed is  at  once  transformed,  so  that  neither 
bile-acids  nor  bile-pigment  can  be  discovered  in 
the  blood  or  in  the  urine,  and  there  is  no  jaun- 
dice. But  in  certain  morbid  states,  the  absorbed 
bile  does  not  undergo  the  normal  metamorphoses  ; 
it  circulates  in  the  blood  and  stains  the  skin  and 
other  tissues,  and  in  this  way  we  have  jaundice 
without  any  obstruction  of  the  bile-duct.  The 
morbid  states  which,  so  far  as  we  know,  conduce 
mainly  to  this  result  are,  for  the  most  part,  pre- 
cisely those  in  which  we  might  expect  abnormal 
blood-metamorphoses,  namely : — 

1.  Certain  poisonB,  such  as  those  of  yellow 
fever,  relapsing  fever,  pyaemia,  and  more  rarely 
those  of  remittent  fever,  typhus,  and  scarlatina ; 
also  snake-poison,  chloroform,  &c. 

2.  Nervous  influences,  such  as  a  sudden  fright, 
violent  rage,  great  or  protracted  anxiety,  and 
concussion  of  the  brain. 

3.  A  deficient  supply  of  oxygen,  as  happens 
in  certain  cases  of  pneumonia,  or  in  persons 
living  in  confined  and  crowded  dwellings. 

4.  An  excessive  secretion  of  bile,  especially 
when  conjoined  with  constipation.  In  this  case, 
unless  the  bile  be  removed  by  purging,  the 
quantity  absorbed  may  be  too  great  to  undergo 
the  normal  metamorphoses,  and  the  presence  in 
the  blood  of  the  untransformed  bile  causes 
jaundice. 

According  to  this  view,  the  only  pathological 
difference  between  jaundice  from  obstruction 
and  jaundice  independent  of  obstruction  of  the 
common  bile-duct  is  that,  in  the  former  case, 
little  or  none  of  the  bile  secreted  by  the  liver 
can  escape  from  the  body  with  the  faeces,  and  con- 
sequently all  that  is  secreted  is  absorbed  into 
the  blood,  and  the  quantity  thus  absorbed  is  far 
too  great  to  undergo  the  normal  metamorphoses  ; 
while,  in  the  latter  case,  bile  passes  into,  and  is 
discharged  from  the  bowel,  as  usual,  but  that 
which  is  absorbed,  which  in  quantity  may  not 
exceed  what  is  absorbed  in  health,  remains  un- 
changed in  the  blood.  As  might  be  expected, 
the  jaundice  in  the  former  case  is  usually  much 
more  intense  than  in  the  latter,  although,  when 
an  obstruction  of  the  bile-duct  has  lasted  long, 
the  jaundice  often  becomes  paler,  not  from  any 
diminution  of  the  obstruction,  but  from  the 
secreting  tissue  of  the  liver  becoming  destroyed, 
and  comparatively  little  bile  being  secreted; 
while  in  cases  where  there  is  no  obstruction  of 
the  bile-duct,  the  intensity  of  the  jaundice  will 
vary  according  to  the  amount  of  bile  which  is 
absorbed,  and  the  degree  of  derangement  of  the 
blood-metamorphosi  s. 

With  these  preliminary  remarks  on  the  pa- 
thology of  jaundice,  we  may  now  proceed  to 
enumerate  its  different  causes,  which"  may  be 
classified  according  to  the  following  tabular 
form : — 

A.  Jaundice  from  Mechanical  Obstruction 
of  the  Bile-duct. 
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I.  Obstruction  by  foreign 
duct. 
1. 
2. 
3. 
II 
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Gall-stones  and  inspissated  bile. 
Hydatids  and  distomata. 
Foreign  bodies  from  tho  intestines. 
Obstruction  by  inflammatory  tumefaction 
of  the  duodenum,  or  of  the  lining  membrane  of  the 
duct,  with  exudation  into  its  interior. 

III.  Obstruction  by  stricture  or  obliteration  of 
the  duct. 

1.  Congenital  deficiency  of  the  duct. 

2.  Stricture  from  perihepatitis. 

3.  Closure  of  orifice  of  duct  in  consequence  of 
an  ulcer  in  the  duodenum. 

4.  Stricture  from  cicatrization  of  ulcers  in  tho 
bile-ducts. 

5.  Spasmodic  stricture. 

IV.  Obstruction  by  tumours  closing  the  orifice 
of  the  duct,  or  growing  in  its  interior. 

V.  Obstruction  by  pressure  on  the  duct  from 
without,  by : — 

1.  Tumours  projecting  from  the  liver  itself. 

2.  Enlarged  glands  in  the  fissure  of  the  liver. 

3.  Tumour  of  the  stomach. 

4.  Tumour  of  duodenum  or  pancreas. 

5.  Tumour  of  the  kidney. 

6.  Post-peritoneal,  or  omental  tumour. 

7.  An  abdominal  aneurism. 

8.  Accumulation  of  faeces  in  the  bowels. 

9.  A  pregnant  uterus. 

10.  Ovarian  and  uterine  tumours. 

B.  Jaundice  independent  of  Mechanical 
Obstruction  of  the  Bile-duct. 

I.  Poisons  in  the  blood  interfering  with  the 
normal  metamorphosis  of  bile. 

1.  The  poisons  of  the  various  specific  fevers. 
a.  Yellow  fever.     b.  Remittent  and  inter- 
mittent fevers,    c.  Relapsing  fever,   d.  Typhus. 
e.  Enteric  fever.   /.  Scarlatina,    g.  Epidemic 


a.  Pyaemia,    b.  Snake- 


a.  Phosphorus. 
Antimony. 


b.  Mer- 


Jaundice. 

2.  Animal  poisons, 
poison. 

3.  Mineral  poisons, 
cury.    c.  Copper,  d. 

4.  Chloroform  and  ether. 

5.  Acute  atrophy  of  the  liver  ? 

II.  Impaired  or  deranged  innervation  interfer- 
ing with  the  normal  metamorphosis  of  bile. 

\.  Severe  mental  emotions,  fright,  anxiety,  &c. 

2.  Concussion  of  the  brain. 

HI.  Deficient  oxygenation  of  the  blood,  inter- 
fering with  the  normal  metamorphosis  of  bile. 

IV.  Excessive  secretion  of  bile,  mere  of  which 
is  absorbed  than  can  undergo  the  normal  metamor- 
phosis. 

1.  Congestion  of  the  liver,  a.  Mechanical,  b. 
Active,    c.  Passive. 

V.  Undue  absorption  of  bile  into  the  blood,  from 
habitual  or  protracted  constipation. 

Symptoms. — Prom  what  has  been  stated  in  the 
preceding  section,  it  is  obvious  that  jaundice  is 
not  a  disease,  but  is  a  symptom  of  many  different 
diseases.  This  view  of  the  matter  cannot  be 
too  strongly  impressed  upon  the  student  and 
practitioner,  whose  efforts  must  in  every  case 
be  directed  to  discover  the  fundamental  malady. 
There  are,  however,  certain  phenomena  con- 
nected with  jaundice,  independent  of  its  cause, 
which  deserve  to  be  mentioned. 

1.  Intensity  of  the  jaundice.     Next  to  tho 


liver  itself,  the  skin  is  the  tissue  of  the  body 
which  becomes  most  deeply  jaundiced ;  but 
before  it  becomes  affected  a  yellow  tint  is  usually 
observed  in  the  conjunctivas.  There  mubt  be  a 
certain  concentration  of  bile-pigment  to  produce 
a  yellow  colour  of  the  skin  ;  in  the  slighter  and 
more  temporary  cases,  the  conjunctivae  only  may 
bo  affected.  Although  after  ligature  of  the  com  ■ 
mon  bile-duct  in  the  lower  animals  it  has  been 
sometimes  found  that  even  the  conjunctivae  do 
not  become  jaundiced  for  two  or  three  days ;  in 
the  human  subject  jaundice  of  both  skin  and 
conjunctivae  is  usually  observed  within  twenty- 
four  hours  of  closure  of  the  duct. 

The  colour  of  the  skin  varies  from  a  pale  sul- 
phur or  lemon-yellow,  through  a  citron  yellow,  to 
a  deep  olive  or  bronzed  hue.  The  tint  varies 
according  to  the  cause  and  its  duration.  When 
the  cause  is  obstruction  of  the  bile-duct,  it  is 
light  at  first,  and  increases  in  depth  the  longer 
the  disease  lasts ;  although  in  advanced  cases, 
as  already  stated,  the  colour  sometimes  becomes 
paler,  not  from  the  obstruction  yielding,  but 
from  the  tissue  of  the  liver  becoming  destroyed, 
and  very  little  bile  being  secreted.  In  jaundice 
from  obstruction  also,  the  depth  of  tint  often 
varies  from  day  to  day,  not  from  any  variation  in 
the  degree  of  obstruction,  but  according  to  the 
amount  of  bile  secreted  by  the  liver,  and  the 
eliminative  activity  of  the  kidneys.  It  is  well  to 
remember  that  what  is  called  '  black  jaundice  ' 
may  result  from  any  cause  of  obstruction — from 
gall-stone  as  well  as  from  cancer.  In  these  cases 
the  greenish  or  almost  black  hue  is  due  to  the 
absorbed  bile-pigment  being  vitiated  and  dark, 
or  to  the  visage  being  also  darkened  from  imper- 
fect arterialization  of  the  blood,  the  dark  colour 
resulting  from  a  mingling  of  the  lividity  with 
the  colour  of  bile.  When  the  jaundice  is  inde- 
pendent of  obstruction  to  the  flow  of  bile,  the 
colour  is  rarely  very  deep,  and  yet  these  are  often 
the  most  serious  cases.  The  colour  also  varies 
with  the  age,  the  natural  complexion,  and  the 
amount  of  fat  in  the  individual.  It  is  deeper  in 
the  old,  the  •wrinkled,  and  the  dark-complexioned 
than  in  young  persons  of  fair  complexion,  and 
with  plenty  of  fat.  Lastly,  it  is  important  to 
remember  that  the  colour  often  remains  in  the 
skin  for  some  time  after  the  cause  of  the  jaundice 
has  been  removed,  and  that  then  its  departure 
may  be  expedited  by  diaphoretics  and  warm 
baths. 

2.  The  secretions  are  tinged  with  bile-pigment, 
but  some  much  more  so  than  others.  This  is 
notably  the  case  with  the  urine,  by  which  the 
greater  part  of  the  bile-pigment  is  eliminated 
from  the  body,  and  which  acquires  a  saffron- 
yellow,  greenish-brown,  or  brownish-black  hue, 
according  to  the  amount  of  pigment  which  it 
contains.  The  urine  usually  becomes  yellow 
before  the  skin,  or  even  the  conjunctivae ;  and 
when  the  cause  of  the  jaundice  is  transient,  it 
may  happen  that  the  whole  of  the  pigment  is 
eliminated  by  the  urine,  without  any  jaundice 
appearing  in  the  skin.  On  the  other  hand,  when 
once  the  skin  has  become  yellow,  it  may  remain 
so  for  some  time  after  bile-pigment  has  quite  or 
nearly  disappeared  from  the  urine. 

Other  secretions  may  contain  bile-pigment  as 
well  as  the  urine.    The  cutaneous  Elands  some- 


times  eliminate  it  in  such  quantity  as  to  stain 
the  linen  yellow,  but  the  amount  discharged  in 
this  way  is  never  great.  Instances  have  been 
recorded  where  the  secretion  of  the  mammary 
glands  has  been  tinged  with  bile-pigment,  but 
they  are  not  very  common.  Still  rarer  instances 
have  been  noticed  where  the  saliva  or  the  tears 
have  been  tinged.  It  is  not  a  little  remarkable 
that  bile-pigment  is  not  eliminated  in  cases  of 
jaundice  by  the  mucous  membrane  of  the  respi- 
ratory passages,  or  of  the  digestive  tube.  This  is 
a  matter  of  some  practical  importance,  for,  ware 
it  otherwise,  the  stools  might  contain  bile-pig- 
ment even  when  there  was  complete  obstruction 
of  the  gall-duct.  Still,  when  either  of  these 
mucous  membraues  is  inflamed,  and  throws  off 
an  albuminous  or  fibrinous  exudation,  the  altered 
secretions  may  contain  bile-pigment.  Thus, 
when  pneumonia  coexists  with  jaundice,  there  is 
often  bile-pigment  in  the  sputa,  which  may  be 
distinguished  by  the  nitric-acid  test  from  the 
greenish  or  yellow  colour  often  presented  by 
pneumonic  sputa,  owing  to  changes  in  the  blood- 
pigment  independent  of  bile.  Indeed,  in  cases 
of  jaundice  bile-pigment  may  be  detected  in 
inflammatory  exudations,  as  in  the  serum  of  a 
blister,  before  it  appears  in  either  the  skin  or 
even  in  the  urine.  It  is  probable  that  those  rare 
cases  where  the  saliva  has  been  noticed  to  be 
yellow  admit  of  a  similar  explanation ;  in  many 
of  them  there  has  been  mercurial  salivation,  a 
condition  in  which  the  saliva  is  not  normal,  but 
contains  much  albumen. 

3.  A  bitter  taste  is  not  unfrequently  complained 
of  by  persons  who  are  the  subjects  of  jaundice. 
It  may  denote  the  presence  in  the  blood  of  the 
biliary  acids,  for  taurocholic  acid  is  intensely 
bitter.  It  is  at  all  events  not  due  to  bile-pig- 
ments, which  are  tasteless.  Moreover  it  is  a 
common  symptom  in  biliary  derangements  where 
there  is  no  jaundice. 

4.  Derangements  of  digestion,  such  as  flatu- 
lence, constipation,  and  an  altered  character  of 
the  motions,  may  be  due  to  the  absence  of  bile 
from  the  motions.  Bile  is  an  antiseptic,  and 
when  it  is  absent  the  intestinal  contents  undergo 
fermentation,  gases  accumulate  in  the  bowels, 
the  motions  become  putrid,  and  from  the  absence 
of  bile  they  present  a  pale-drab  or  clay  colour. 
Bile  is  also  the  natural  stimulant  of  the  peri- 
staltic action  of  the  gut»  and  consequently  when 
the  supply  is  cut  off,  the  bowels  are  usually 
constipated ;  but  in  some  cases  the  putrid  faeces 
act  as  an  irritant  and  excite  diarrhoea.  In  those 
cases  of  jaundice  where  there  is  no  obstruction 
of  the  common  bile-duct,  the  motions  may  be  but 
little  altered. 

When  bile  does  not  enter  the  bowel,  the  diges- 
tion of  fat  is  interfered  with.  Jaundiced  patients 
dislike  fat,  and  do  not  assimilate  it,  and  the  fatty 
matter  in  the  ingesta  may  sometimes  be  detected 
in  the  stools.  Hence,  whatever  be  the  cause  of 
obstruction  of  the  bile-duct,  the  nutrition  of  the 
body  suffers :  the  emaciation  may  be  slow,  but  it 
\s  progressive,  until  all  the  fat  disappears,  and 
then  the  weight  of  the  body  may  remain  station- 
ary for  many  months.  With  the  emaciation 
there  is  always  more  or  less  muscular  debility. 

5.  Pruritus,  without  any  eruption,  is  a  very 
obstinate  and  distressing  symptom  in  many  cases 
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of  jaundice.  It  is  usually  worse  at  night,  and 
by  preventing  sleep,  may  wear  out  the  patient. 
It  is  chiefly  observed  in  cases  of  jaundice  due  to 
obstruction  of  the  bile-duct.  It  is  not  due  to 
the  presence  of  bile-pigment  in  the  blood,  for  in 
some  cases  it  precedes  the  jaundice,  and  in  others 
it  comes  and  goes  during  the  persistence  of  the 
jaundice.  Moreover,  in  many  cases  of  jaundice 
it  is  absent  throughout,  while  it  is  not  uncom- 
mon in  biliary  derangements  where  there  is  no 
jaundice. 

6.  Cutaneous  eruptions.  Urticaria,  lichen, 
boils,  or  carbuncles  are  occasionally  observed  in 
connection  with  jaundice  ;  and  likewise  that  re- 
markable affection  of  the  skin  known  as  Xanthe- 
lasma or  Vitiligoidea,  the  more  severe  forms  of 
which  are  in  fact  almost  invariably  associated 
with  persistent  jaundice. 

7.  The  temperature  is  not  altered  in  jaundice, 
except  when  this  occurs  as  a  complication  of 
some  acute  febrile  disease,  or  when  there  is  in- 
flammatory action  in  the  liver  itself. 

8.  Slowness  of  pulse.  A  common  result  of 
non-febrile  jaundice  is  retardation  of  the  heart's 
action,  and  diminution  of  arterial  tension.  The 
pulse  may  fall  to  50,  40,  or  even  20,  and  some- 
times it  is  also  irregular.  This  slowness  of  pulse 
is  particularly  noticeable  when  the  patient  is 
recumbent.  When  there  has  been  antecedent 
pyrexia,  the  pulse  usually  falls  on  the  superven- 
tion of  jaundice.  Slowness  and  irregularity  of 
the  pulse  are  chiefly  observed  in  jaundice  from 
obstruction  of  the  bile-duct,  and  particularly  in 
those  common  cases  known  as  catarrhal  jaundice; 
and  accordingly  they  are  not  unfavourable  symp- 
toms, as  might  have  been  supposed.  So  far  as 
the  writer's  experience  goes,  patients  with  this 
symptom  invariably  recover.  It  has  not  yet 
been  explained  why  this  condition  of  circulation 
should  be  present  in  some  cases  of  jaundice,  and 
absent  in  others.  The  natural  explanation  would 
be  that  it  is  due  to  some  ingredient  of  the  bile, 
which  does  not  exist  in  the  blood  in  all  cases  of 
jaundice.  Some  experiments  of  Bohrig  have 
shown  that  the  biliary  acid  salts  paralyse  the 
heart,  and  retard  its  action,  while  bile-pigment 
has  no  such  effect.  Slowness  of  the  pulse,  there- 
fore, in  jaundice  may  indicate  the  presence  in 
the  blood  of  unchanged  biliary  acids ;  but  so  far 
there  are  no  observations  to  show  that  bile-acids 
are  present  in  the  urine  in  these  more  than  in 
other  cases  of  jaundice. 

9.  Hcemorrliages. — In  many  cases  of  jaundice 
the  blood  seems  to  become  impoverished,  by  f 
diminution  in  the  proportion  of  red  corpuscle* 
and  fibrine ;  and  haemorrhages  take  place  from 
the  various  mucous  membranes,  and  into  the  sub- 
stance of  the  skin.  This  hsemorrhagic  tendency 
is  particularly  observed  in  conjunction  with 
cerebral  symptoms  in  cases  of  jaundice,  where 
there  is  no  obstruction  of  the  bile-duct,  but  it 
also  occurs  in  cases  of  mechanical  jaundice  of 
long  standing,  from  any  cause,  when  the  secreting 
tissue  of  the  liver  has  in  a  great  measure  disap- 
peared. 

10.  Xantfiopsy  or  Yellow  Vision. — In  rare 
cases  of  jaundice,  all  white  objects  appear  to  the 
patient  yellow.  The  administration  of  santonin 
internally  has  also  sometimes  been  followed  by 
yellow  vision,  which  has  ceased  as  soon  as  the 
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colouring  dtritter  has  been  eliminated  by  the  kid- 
neys. This  fact,  as  well  as  the  observation  that 
in  several  cases  of  jaundice,  with  xanthopsy, 
the  conjunctival  vessels  have  been  pretematu- 
rally  distended  with  blood,  has  led  to  the  belief 
that  the  symptom  is  due  to  a  tinging  with  bile- 
pigment  of  the  humours  of  the  eye.  On  the  other 
hand,  the  circumstances  that  the  xanthopsy  may 
intermit,  without  any  change  in  the.jaundice ; 
that  it  is  usually  absent  when  there  is  intense 
jaundice  of  the  cornea  and  other  tissues  of  the 
eye ;  and  the  statement  that  it  may  occur  in  ty- 
phus fever  and  in  certain  derangements  of  vision, 
such  as  night-blindness,  when  there  is  no  jaun- 
dice, have  led  some  authorities  to  regard  it  as  a 
purely  nervous  symptom. 

11.  Cerebral  symptoms,  and  the  Typhoid  state. 
Patients  with  jaundice  are  often  irritable  in 
their  temper  and  hypochondriacal ;  and  occasion- 
ally they  are  attacked  with  acute  delirium, 
stupor,  coma,  convulsions,  muscular  tremors, 
subsultus,  carphology,  paralysis  of  the  sphinc- 
ters, a  dry  and  brown  tongue,  and  other  indica- 
tions of  the  typhoid  state.  These  symptoms  are 
most  common  in  cases  where  there  is  no  obstruc- 
tion of  the  ducts,  but  they  also  occur  in  cases  of 
obstruction,  usually  of  long  standing,  where  all  or 
the  greater  part  of  the  secreting  tissue  of  the 
liver  has  been  destroyed.  Different  opinions  are 
held  as  to  their  cause.  After  death  no  lesion  is 
found  of  the  brain  or  its  membranes,  and  they 
are,  therefore,  most  probably  due  to  some  alter- 
ation of  the  blood.  They  are  commonly  attri- 
buted to  poisoning  of  the  blood  with  bile,  either 
from  suppression  or  re-absorption  of  the  secre- 
tion. But  the  assumption  that  the  elements  of 
the  bile  are  preformed  in  the  blood  has  been  al- 
ready shown  to  be  probably  erroneous  ;  and  there 
is  equally  little  evidence  that  bile  is  possessed 
of  poisonous  qualities,  or  that  its  presence  in  the 
blood,  even  to  saturation,  will  give  rise  to  cere- 
bral symptoms.  Many  experiments  have  been 
performed  on  animals  to  show  that  bile  is  a 
deadly  poison  ;  but  there  is  reason  for  believing 
that  the  bad  results  observed  have  been  due  to 
the  injection  into  the  areolar  tissue  of  decom- 
posing mucus  contained  in  the  bile.  Bile,  from 
which  the  mucus  has  been  removed,  has  been 
repeatedly  injected  by  Frerichs  and  other  obser- 
vers into  the  large  veins  of  dogs,  without  cere- 
bral symptoms  or  any  bad  results  ensuing,  ex- 
cept that  death  has  in  some  instances  been  caused 
by  the  entrance  of  air  into  the  veins.  But  it  is 
scarcely  necessary  to  turn  to  experimental  en- 
quiries on  the  lower  animals  for  evidence  on  the 
matter,  and  in  all  these  experiments  there  are 
sources  of  fallacy.  There  is  ample  proof  that 
the  blood  of  the  human  snbject  may  be  satu- 
rated with  bile  for  months,  or  even  years,  with- 
out any  cerebral  symptoms  resulting.  Dr.  Aus- 
tin Flint,  jun.,  is  of  opinion  that  the  cerebral 
symptoms  of  jaundice  are  due  to  the  retention  of 
cholesterine  in  the  blood,  or  to  what  he  has 
designated  Cholcstermmia.  Cholesterine  is  one 
of  the  constituents  of  bile,  and  Dr.  Flint  regards 
it  as  an  excrementitious  product  of  nervous  tis- 
sue, the  elimination  of  which  from  the  body  is 
one  of  the  functions  of  the  liver,  and  the  reten- 
tion of  which  in  the  blood  he  believes  to  act  as 
a  poison  like  urea.    But  if  the  non-excretion  of 


all  the  elements  of  bile  does  not  give  rise  to 
cerebral  symptoms,  it  is  difficult  to  understand 
how  they  can  result  from  the  retention  of  choles- 
terine alone.  In  cases,  for  instance,  of  perma- 
nent closure  of  the  bile-duct,  cholesterine  is  not 
discharged  from  the  liver  into  the  bowel,  nor 
does  it  accumulate  in  the  biliary  passages,  and 
yet,  if  it  be  retained  in  the  blood,  cerebral  symp- 
toms rarely  occur. 

The  cerebral  symptoms  in  jaundice  are  often 
most  severe  when  the  jaundice  i6  slight,  and  they 
may  occur  in  diseases  of  the  liver  when  there  is 
no  jaundice.  They  are  best  explained  by  the 
knowledge  which  we  now  possess  of  the  function 
performed  by  the  liver  in  disintegrating  albumi- 
nous matter  into  less  complex  substances,  such 
as  urea  and  uric  acid,  which  are  eliminated  by 
the  kidneys.  When  thi6  function  of  the  liver  is 
arrested  or  seriously  impaired,  urea  is  no  longer 
eliminated  in  sufficient  quantity  by  the  kidneys ; 
lithic  acid  and  deleterious  products  of  disintegra- 
ting albumen  even  less  oxydised,  such  as  leucin 
and  tyrosin,  and  perhaps  others  with  which  we 
are  as  yet  imperfectly  acquainted,  accumulate  in 
the  blood  and  tissues  ;  the  result  is  the  develop- 
ment of  symptoms  of  blood-poisoning  similar  to 
those  which  arise  when  the  kidneys  are  unable 
to  eliminate  the  products  of  albumen-disinte- 
gration, owing  to  disease  of  their  own  structure, 
or  to  an  excessive  formation  of  urea  and  other 
products,  as  happens  in  many  febrile  diseases. 
In  acute  atrophy,  for  example,  the  structure  of 
the  liver  is  destroyed,  and  its  functions  are 
arrested;  leucin  and  tyrosin  take  the  place  of 
urea  in  the  urine,  and  are  also  found  in  large 
quantity  in  the  liver,  spleen,  and  kidneys ;  while 
cerebral  symptoms  and  the  typhoid  state  are 
prominent  features  of  the  disease. 

Diagnosis. — There  is  rarely  much  difficulty  in 
the  diagnosis  of  jaundice,  but  it  is  well  to  re- 
member that  certain  conditions  are  sometimes 
mistaken  for  it,  such  as  chlorosis;  the  anaemic 
aspect  resulting  from  organic  visceral  disease 
(and  particularly  from  contracted  kidneys),  from 
cancer,  from  exposure  to  malaria,  from  Addison's 
disease,  or  from  lead-poisoning ;  an  undue  amount 
of  Bub-eonjunctival  fat;  or  an  unusually  dark 
colour  of  the  ordinary  urinary  pigment,  or  the 
presence  in  the  urine  of  abnormal  pigments,  such 
as  those  of  santonin,  turmeric,  rhubarb,  &c. 
In  every  case  where  there  is  the  slightest  doubt, 
it  will  be  removed  by  resorting  to  the  nitric  acid 
test  for  bile-pigment  in  the  urine.  If  this  gives 
no  result,  the  case  is  not  one  of  jaundice. 

But  it  is  a  more  difficult  matter  to  determine 
the  cause  of  the  jaundice,  and  yet  this  should  in- 
variably be  the  aim  of  the  medical  attendant, 
before  forming  aprognosis  or  proceeding  to  treat- 
ment. The  scope  of  this  article  does  not  per- 
mit a  lengthened  analysis  of  the  characters 
distinguishing  the  different  forms  of  jaundice 
according  to  its  cause,  but  the  following  remarks 
may  be  of  some  service. 

1.  In  the  first  place  it  is  always  well  to  deter- 
mine whether  or  not  the  jaundice  be  due  to  ob- 
struction of  the  bile-duct.  According  to  Dr.  G. 
Harley  this  can  be  done  by  determining  the  pre- 
sence or  absence  of  bile-acids  in  the  urine.  Adop- 
ting the  view  that  bile-acids  are  formed  by  the 
liver,  while  bile-pigment  is  preformed  in  the  blood, 
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he  contends  that  in  jaundice  from  '  suppression  ' 
(or  independent  of  obstruction)  the  liver  does 
not  secrete  bile,  and  consequently  no  bile-acids 
being  formed,  none  can  enter  the  circulation  or  be 
detected  in  the  urine;  whereas  in  jaundice  from 
obstruction,  bile  is  secreted  and  absorbed  into 
the  blood,  and  a  portion  of  the  bile-acids  not 
transformed  in  the  circulation  appears  in  the 
urine.  But  in  addition  to  the  strong  improba- 
bility already  urged  that  any  form  of  jaundice 
is  due  to  a  suppressed  secretion  of  bile,  clinical 
experience  is  entirely  opposed  to  the  practical 
value  of  the  test  in  question  for  throwing  light 
on  the  cause  of  jaundice.  Bile-acids  have  been 
found  in  the  urine  in  cases  of  acute  atrophy  of 
the  liver,  where  there  is  no  obstruction  of  the  bile- 
duct,  and  in  very  many  cases  of  mechanical  jaun- 
dice they  are  certainly  absent.  A  more  reliable 
indication  of  obstruction  of  the  common  bile-duct 
is  furnished  by  the  stools.  When  there  is  no 
obstruction,  the  stools  almost  invariably  contain 
bile ;  but  when  the  duct  is  obstructed,  they  are 
clay-coloured.  The  rule  is  not  without  excep- 
tions, and  there  are  several  sources  of  fallacy. 
The  jaundice  usually  persists  for  some  time  after 
the  duct  has  become  pervious,  and  thus  bilious 
motions  may  co-exist  with  jaundice  which  has 
resulted  from  obstruction ;  or,  if  the  motions  be 
thin  and  watery,  they  may  appear  to  contain 
bile  from  the  admixture  of  jaundiced  urine;  or, 
not  unfrequently,  when  the  bile-duct  is  quite 
impervious,  the  motions  are  of  a  brownish  tinge, 
owing  to  the  presence  of  altered  blood,  which 
may  closely  resemble  dark  bile.  A  tumour 
corresponding  to  the  region  of  the  gall-bladder 
will  favour  the  view  that  jaundice  is  due  to 
obstruction  of  the  bile-duct.  Lastly,  jaundice 
which  persists  and  is  yet  slight,  is  most  probably 
independent  of  obstruction,  for  jaundice  from 
persistent  obstruction  speedily  becomes  intense. 

2.  It  is  always  important  to  note  the  mode  of 
commencement  of  jaundice.  That  which  appears 
suddenly  in  a  person  whose  previous  health  has 
been  good,  is  most  probably  the  result  of  obstruc- 
tion of  the  duct  by  a  foreign  body,  or  it  has  a 
nervous  origin.  The  former  cause  will  be  dis- 
tinguished by  biliary  colic,  vomiting,  and  clay- 
coloured  stools.  On  the  other  hand  jaundice 
coming  on  slowly,  but  ultimately  becoming  in- 
tense, with  clay-coloured  stools,  points  to  pres- 
sure on  the  duct  from  without,  or  to  a  growth  in 
its  interior. 

3.  A  history  of  previous  attacks  of  jaundice 
of  a  similar  nature  is  in  favour  of  a  catarrhal 
origin  or  of  gall-stones. 

4.  Pain  in  severe  paroxysms  concurring  with 
jaundice  points  genorally  to  gall-stones  or  can- 
cer ;  more  rarely  to  hydatids,  or  to  an  aneurism 
of  the  hepatic  artery.  Cancer  is  distinguished 
from  gall-stones  by  there  being  usually  a  history 
of  failing  health  and  emaciation  before  either  the 
pain  or  the  jaundice. 

5.  Jaundice  concurring  with  enlargement  of 
the  liver  is  most  probably  due  to  cancer  or  cir- 
rhosis ;  more  rarely  to  pyaemic  abscesses,  or  to 
waxy  liver,  with  large  glands  m  the  portal 
fissure. 

6.  Jaundice  concurring  with  ascitos  points  to 
cancer  or  cirrhosis.  The  diagnosis  of  the  latter 
will  usually  be  assisted  by  the  physiognomy,  tho 
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6lightness  of  the  jaundice,  the  previous  habits, 
and  a  history  of  alcoholic  dyspepsia ;  while  in 
cancer  there  are  often  darting  pains,  and  the 
jaundice  is  usually  intense. 

7.  Jaundice  concurring  with  pyrexia  is  either 
secondary  to  some  acute  febrile  disease  ;  or  is  due 
to  suppurative  pylephlebitis,  a  suppurating  hy- 
datid tumour  opening  into  a  bile-duct,  or  inflam- 
mation of  the  bile-ducts.  Temporary  pyrexia 
may  also  occur  during  the  passage  of  a  gall- 
stone. 

8.  Cerebral  symptoms  associated  with  jaun- 
dice suggest  acute  atrophy  of  the  liver,  poisoning 
by  phosphorus,  some  specific  fever,  pneumonia, 
or  nervous  shock. 

9.  Jaundice  in  a  young  person,  preceded  by 
symptoms  of  gastric  catarrh,  is  most  probably 
catarrhal.  . 

Treatment. — There  is  no  special  treatment  for 
jaundice  ;  in  all  cases  the  treatment  must  have 
reference  to  what  is  believed  to  be  its  cause. 
The  appropriate  treatment  will  therefore  be  dis- 
cussed under  the  head  of  the  several  diseases 
which  give  rise  to  it.  Here  it  is  only  necessary 
to  observe,  that  in  all  cases  of  jaundice  from  ob- 
struction it  is  important  to  maintain  the  action 
of  the  kidneys,  which  are  the  main  channel  for 
the  elimination  of  the  bile ;  while  portal  conges- 
tion is  obviated  by  appropriate  purgatives.  The 
part  which  the  bile  plays  in  assisting  assimila- 
tion of  nutriment  may  to  some  extent  be  sup- 
plied by  ox-gall ;  and  creasote  will  often  check 
the  diarrhoea  excited  by  the  putrefying  fa?ces. 
Patients  suffering  from  jaundice  ought  also  to 
partake  sparingly  of  fatty  or  saccharine  food,  or 
of  alcoholic  drinks. 

Chabi.es  Murchison. 

JEJUNUM,  Diseases  of.  See  Intestines, 
Diseases  of. 

JIGGEB. — A  popular  term  employed  to 
designate  the  sand-worm  or  sand-flea.  See 
Chigoe. 

JOINTS,  Diseases  of. — Diseases  of  the 
joints  are  classified  according  to  the  structure 
primarily  or  chiefly  involved.  They  may  com- 
mence in  the  synovial  membrane,  in  the  bone, 
or  in  the  cartilage.  Primary  disease  of  the  liga- 
ments is  rare,  and  is  not  clinically  demonstrable. 
No  form  of  joint-disease  remains  long  confined 
to  one  tissue,  so  that  when  the  disease  is  of  some 
duration  it  will  be  found  to  implicate,  more  or 
less,  every  element  of  the  joint-apparatus.  In 
this  article  the  diseases  of  joints  will  first  be 
generally  discussed;  and  the  individual  diseases 
will  then  be  considered  separately. 

^Etiology  and  Pathology. — The  larger  arti- 
culations, those  in  constant  use,  and  more  espe- 
cially the  joints  of  the  lower  extremity,  are  the 
most  frequently  diseased.  Thus  the  knee  is 
more  often  the  seat  of  disease  than  any  other 
joint;  the  hip-joint  comes  next  in  order;  and 
then  tho  ankle  and  elbow.  All  kinds  of  joint- 
diseases  are  frequent  in  children  and  young 
persons.  The  first  year  of  life  appears,  how- 
ever, to  be  nearly  exempt  from  those  affections, 
and 'during  the  second  year  they  are  compa- 
ratively rare,  perhaps  because  movement  and 
risk  of  injury  are  at  that  period  at  a  minimum. 


778 


JOINTS,  DISEASES  OF. 


Acute  arthritis,  however,  is  occasionally  wit- 
nessed during  tho  first  year  of  life — during  even 
the  first  six  months.  It  is  unconnected  with 
syphilis  or  injury ;  very  sudden  in  its  appear- 
ance, aud  rapid  in  course;  dangerous  to  life; 
and  destructive  to  the  articular  ends  of  the 
bones  by  suppurative  disorganisation.  Tho 
causes  of  joint-disease  in  general  are  connected 
either  with  disordered  nutrition,  in  which  ease  it 
usually  assumes  an  inflammatory  type ;  or  with 
disordered  function.  The  latter  may  depend  on 
the  former,  or  be  unconnected  with  it.  Again, 
the  cause  may  be  local  in  its  origin,  or  arise 
from  some  constitutional  defect.  Amongst  the 
exciting  causes,  injury  is  by  far  the  most  fre- 
quent. This  being  often  slight,  and  not  followed 
by  any  immediate  consequences,  the  connec- 
tion is  frequently  overlooked.  A  blow,  or  a  fall 
against  the  edge  of  a  table  or  down  stairs,  may 
readily  bruise  the  synovial  membrane,  in  such 
exposed  joints  as  the  knee  or  elbow,  without 
causing  any  external  sign.  A  slight  haemorrhage 
takes  place  into  the  synovial  cavity  or  the  sub- 
synovial  areolar  tissue,  and  serous  effusion  may 
speedily  supervene ;  in  this  manner  a  common 
variety  of  acute  or  traumatie  serous  synovitis  is 
produced.  But  although  injury  is  the  most  fer- 
tile cause  of  joint-disease,  the  articulations  may 
sustain  most  severe  injury  without  becoming 
inflamed.  It  is  rare  to  find  any  serious  conse- 
quences result  from  dislocation ;  the  joint  usu- 
ally perfectly  recovering  itself.  Penetrating 
wounds  of  the  joints  are  always  serious  injuries ; 
they  often  occasion  acute  synovitis,  and  if  septic 
changes  occur,  are  followed  inevitably  by  suppu- 
ration in  the  articulation,  and  danger  both  to  the 
limb  and  life  of  the  individual.  Fractures  often 
implicate  the  joint-surfaces,  and  prove  a  fre- 
quent source  of  stiff-joint.  Plastic  synovitis 
may  be  thus  set  up,  causing  adhesions ;  or  sup- 
puration takes  place ;  or  the  callus  formed  for 
the  repair  of  the  fracture  may  interfere  with  the 
joint  motion.  Gunshot  wounds  often  produce 
the  severest  form  of  inflammation  of  joints,  sup- 
puration being  the  usual  result.  When  joint- 
disease  follows  an  injury  it  is  usually  confined  to 
one  joint ;  but  when  joint  disease  originates  from 
constitutional  causes,  more  than  one  joint  is 
often  affected  ;  or  when  only  one,  the  constitu- 
tional nature  of  the  cause  is  manifested  in  dis- 
eased conditions  present  elsewhere,  or  by  traces 
of  inflammation  in  other  joints,  due  to  the  same 
cause.  The  deposit  of  tubercle  in  the  synovial 
membrane  and  bone  is  a  frequent  cause  of 
chronic  joint>disease. 

Joint^inflammations  are  of  common  occur- 
rence in  all  kinds  of  fever ;  and  also  as  se- 
quelae of  the  exanthemata.  The  great  frequency 
of  polyarticular  serous  synovitis  in  acute  rheu- 
matism is  well  known,  as  also  in  purpura  and 
haemophilia,  where  it  is  complicated  with  blood- 
extravasations.  In  pyaemia  the  joints  are  fre- 
quently tho  seat  of  sero-purulont  and  purulent 
effusions  ;  as  they  also  occasionally  arc  in  scar- 
latina. Puerperal  synovitis  is  a  variety  of  the 
pyaemic.  In  typhus  monarticular  arthritis  is 
frequently  met  with,  and  tho  hip  is  the  joint 
oftenost  affected.  Endocarditis  and  polyarth- 
ritis are  very  often  associated  together,  and 
the  endocarditis  may  precede  and  give  rise  to 


the  joint-disorder  by  embolism.  The  fact  that 
multiple  joint-affections  are  met  with  both  in 
pyaemia  and  in  rheumatism  suggests  a  connec- 
tion, but  what  its  nature  may  be  is  not  clear. 
Although  in  articular  rheumatism  pus-formation 
is  rare,  we  sometimes  witness  joint-suppuration 
in  such  cases  ;  whilst  pyaemia  and  metastatic 
abscess  may  originate  from  ulcerative  endocar- 
ditis. In  chronic  synovitis,  affecting  two  or 
more  joints,  the  heart  should  always  be  ex- 
amined, for  traces  of  endocarditis  will  sometimes 
be  found.  In  the  exanthemata,  typhus,  and 
diphtheria,  metastases  in  the  shape  of  joint-in- 
flammations more  or  less  frequently  take  place. 
Joint-inflammation  is  of  frequent  occurrence  in 
dysentery.  With  gonorrhoea  a  form  of  arthritis 
is  associated  which  is  called  '  gonorrhoeal.' 
Syphilis  in  the  later  stages  frequently  attacks  a 
joint,  the  knee  by  preference,  syphilitic  deposits 
taking  place  in  the  bone  or  the  subsynovial  con- 
nective tissue,  but  synovial  effusion  is  not  com- 
mon. A  suppurative  inflammation  of  the  ends 
of  the  bone  is  not  rare  in  children  the  subjects 
of  inherited  syphilis.  In  gout  the  joint-struc- 
tures are  affected ;  as  a  rule  the  perisynovial 
tissue  becomes  inflamed  owing  to  deposits  of 
urates.  Similar  deposits  even  occur  in  cartilages 
of  encrustation.  The  great  toe  is  most  often 
affected,  but  the  other  tarsal,  digital,  and  larger 
joints  are  frequently  diseased. 

Some  ill-understood  form  of  vaso-motor  or 
trophic  irritation  appears  to  occasion  arthritis, 
in  locomotor  ataxy.  Effusion  into  the  joint  is 
preceded  by  pain,  and  the  knee  and  shoulder 
joints  are  those  generally  affected.  In  some 
cases  of  the  disease  changes  similar  to  those  in 
rheumatoid  arthritis  have  been  observed,  gene- 
rally in  the  knee,  shoulder,  elbow,  or  hip.  They 
occur  early  in  the  disease;  arise  suddenly;  are 
often  monarticular;  and  not  rarely  give  rise  to 
dislocation,  especially  in  the  shoulder.  These 
characters  distinguish  the  disease  from  ordinarv 
rheumatoid  arthritis.  Severe  inflammation  of 
the  joints  of  the  paralysed  limbs  has  been  ob- 
served in  cases  of  hemiplegia.  The  occurrence  of 
joint-disorder,  usually  synovial  inflammation,  is 
frequent  in  chronic  disease  of  the  spine  ;  and  it 
also  occasionally  happens  in  acute  myelitis,  in 
the  form  of  suppurative  arthritis.  In  both  cases 
the  knee  is  most  frequently  affected. 

Anatomical  Chabacters. — Joint-disease  may 
begin  as  an  inflammation  of  the  synovial  mem- 
brane, of  the  bone,  or  of  the  cartilage.  Fibrous 
tissue  having  but  slight  tendency  to  inflame,  it 
is  improbable  that  primary  disease  affecting  tho 
ligaments  can  be  otherwise  than  most  excep- 
tional ;  but  these  textures  very  soon  become 
secondarily  affected,  from  their  intimate  connec- 
tion with  tho  synovial  membrane.  The  sj'novia! 
membrane  is  perhaps  more  ready  to  inflame  than 
any  other  tissue  in  the  body,  and  in  many  joints 
it  is  much  exposed  to  injury  from  without,  while 
excessive  joint-movement  alone  is  sometimes 
sufficient  to  oxcite  synovitis.  Primary  disease 
of  the  bone  comes  next  in  order  of  frequency 
Cartilage  is  least  likely  to  take  on  primary  dis- 
ease. Each  of  those  tissues,  however,  becomes 
speedily  affected  by  disease  which  has  invaded 
or  commenced  in  the  other. 

Stmptoms  and  Diagnosis. — The  local  symp- 
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toms  of  joint-disease  have  reference  to  impair- 
ment of  function,  and  change  in  form;  together 
■with  fain,  both  local  and  sympathetic  ;  and  cer- 
tain physical  signs. 

Impaired  function. — Usually  this  is  great  in 
proportion  to  the  natural  mobility  aud  import- 
ance of  the  joint,  and  most  evident  in  the  ex- 
tremities. The  earliest  symptom  in  hip-joint- 
disease  is  a  slight  limp  or  halt,  whilst  in  other 
joints  mere  stiffness  occurs;  the  full  range  of- 
movement  is  simply  curtailed,  before  actual  pain 
or  swelling  takes  place.  The  position  of  maxi- 
mum relaxation,  namely,  that  intermediate  be- 
tween flexion  and  extension,  is  commonly  as- 
sumed by  diseased  joints.  Even  in  the  earliest 
stages  of  disease,  the  interference  with  move- 
ment is  often  very  great,  amounting  to  a  sort  of 
vital  anchylosis,  produced  by  the  action  of  the 
muscles,  whose  tension  prevents  the  joint-sur- 
faces moving  upon  each  other — an  effort  to  avert 
pain.  This  form  of  anchylosis  disappears  during 
narcosis.  Muscular  or  vital  anchylosis  must  be 
distinguished  from  the  rigidity  produced  by 
structural  changes.  Both  synovial  effusion  and 
peri-synovial  infiltration  mechanically  hinder 
free  joint-movement. 

Changes  in  form. — Changes  in  form  are  due 
to  the  alterations  in  shape  and  texture  of  the 
joint-structures,  and  to  effusions  within  its  ca- 
vity. These  changes  may  be  best  appreciated  by 
careful  measurements,  and  a  comparison  with 
the  opposite  joint.  No  true  estimate  of  the 
amount  of  departure  from  the  normal  is  other- 
wise possible.  The  practitioner  is  thus  better  able 
to  diagnose  the  special  character  of  the  swelling, 
whether  it  be  due  to  synovial  effusion,  and  con- 
fined to  the  limits  of  the  capsule,  causing  it  to 
bulge  at  the  least  protected  parts  ;  or  to  chronic 
thickening  of  the  synovial  membrane,  recognised 
on  palpation  by  its  elasticity  and  general  diffu- 
sion; or  to  disease  of  the  bone  and  periosteum, 
when  the  swelling  is  deep-seated  and  hard.  By 
accurate  comparison  a  fluid  collection  outside 
the  joint,  either  an  abscess  or  a  bursal  tumour, 
may  be  distinguished  from  intra-articular  swell - 
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Pain. — The  character  of  the  pain  is  an  im- 
portant symptom  in  diseases  of  the  joints.  In 
acute  synovitis  it  is  severe  and  lancinating.  In 
bone-inflammation  it  is  a  dull  aching  pain,  with 
marked  local  tenderness,  liable  to  periodic  exa- 
cerbations of  an  intense  kind.  Often  the  pain  is 
of  a  shooting,  starting  character,  wakening  the 
sufferer  from  sleep.  The  pain  is  of  this  charac- 
ter and  most  severe  in  subarticular  ostitis. 
Pyaemic  suppuration  and  chronic  synovitis  are 
generally  painless. 

Physical  signs. — When  one  hand  is  laid  flat 
upon  a  diseased  joint  while  the  other  moves  it, 
certain  sensations  or  sounds  are  often  distin- 
guishable. A  peculiar  soft  crepitation  due  to  the 
presence  of  blood-clot,  must  not  be  mistaken  for 
the  rougher  sensations  which  adhesions  afford, 
the  friction-sounds  of  movable  joint-bodies,  or 
the  grating  of  exposed  bone.  The  rubbing  of  one 
granulation-surface  upon  another  may  be  likened 
to  that  of  two  pieces  of  velvet.  Abnormal  move- 
ments, such  as  lateral  motion  in  a  ginglymoid 
joint,  usually  imply  extensive  joint-disorder. 
Displacement  or  partial  dislocation,  and  altera- 


tion m  form  of  the  joint-surfaces  occur  as  the 
disease  progresses.  A  notable  increase  of  local 
heat  may  be  felt  in  all  inflamed  joints.  When 
fistulous  tracks  exist  around  a  diseased  joint, 
they  do  not  often  afford  direct  evidence  on  being 
probed  of  the  condition  of  the  joint,  but  they 
generally  prove  the  existence  of  articular  sup- 
puration, and  disease  of  the  bone. 

With  respect  to  the  general  symptoms  of  d  i.= 
eases  of  the  joints,  it  need  only  be  said  heia 
that  the  amount  of  pain  or  constitutional  dit- 
turbance  in  acute  cases  varies  according  to  the 
extent  and  acuteness  of  the  disease,  and  the  pre- 
sence and  amount  of  suppuration.  In  chronic 
disorders  the  associated  constitutional  condition 
should  be  investigated. 

Complications  and  Sequeue. — The  complica- 
tions which  occur  in  joint-disease  are  generally 
connected  with  long-continued  suppuration. 
Amyloid  degeneration  of  the  viscera  is  pretty 
certain  to  be  present  when  suppuration  has 
existed  for  a  year  or  more  in  young  people  ;  less 
certainly  in  adults.  Hectic  fever,  tuberculosis, 
or  pyaemia  may  occur  at  any  period.  In  the  ab- 
sence or  failure  of  treatment,  the  patient,  should 
he  survive,  will  suffer  from  contraction,  defor- 
mity, and  imperfect  growth  of  the  limb,  together 
with  more  or  less  complete  loss  of  function. 

Pbognosis. — The  prognosis  in  diseases  of  the 
joints  will  depend  on  many  circumstances,  and 
must  be  considered  both  as  regards  life  and  as 
regards  function.  First,  with  respect  to  life, 
the  gravity  of  joint-diseases  increases  with  the 
size  of  the  joint  affected.  They  are  more  serious 
in  the  lower  than  in  the  upper  limb.  Pyaemia  is 
comparatively  rare  in  acute  joint-suppurations — 
why,  it  is  impossible  to  say.  When  pus  escapes 
from  the  interior  of  a  joint  into  the  surrounding 
tissues,  pyaemia  may  occur.  A  continuous  high 
temperature,  or  a  large  evening  increase  asso- 
ciated with  hectic,  are  bad  signs  ;  the  exhaus- 
tion, which  depends  on  profuse  suppuration 
with  its  attendant  hectic  fever,  amyloid  degene- 
ration, and  tuberculosis,  being  the  most  frequent 
causes  of  death  in  joint-disease.  The  prognosis 
as  regards  function  is  often  difficult  to  determine. 
After  an  attack  of  simple  acute  or  subacute 
serous  synovitis,  recovery  is  generally  complete. 
Joint-function  is  usually  completely  lost  after 
suppuration  of  traumatic  origin,  recovery  being 
quite  exceptional.  When  the  suppuration  is  of  a 
pyaemic  nature,  and  the  patient  survives,  the  effu- 
sion may  become  absorbed,  and  the  joint-motion 
be  preserved.  Chronic  synovitis  with  thickening 
of  the  subsynovial  tissue,  due  to  infiltration  with 
granulation-material,  can  seldom  be  cured  except 
by  operation,  especially  after  suppuration  has 
taken  place.  If  recovery  should  ensue,  the  joint- 
function  is  lost,  and  deformity  is  always  present. 
Increased  mobility — 'flail  joint' — is  a  very  rare 
sequence  of  joint-disease.  It  is  occasionally  seen 
in  the  shoulder,  and  also  in  the  knee. 

Treatment. — The  treatment  of  diseases  of  the 
joints  must  be  directed  to  preserve  the  life  of  the 
individual ;  and,  as  far  as  possible,  the  functions 
of  the  limb.  Of  the  first  and  greatest  impor- 
tance among  remedial  measures  is  rest,  which  is 
best  secured  by  fixation  of  the  joint  and  limb  in 
an  appropriate  apparatus.  This  is  of  cardinal 
,  importance  to  a  diseased  articulation,  jt.at  as 
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motion  is  a  necessity  for  a  healthy  one.  Immo- 
bilisation should  not  be  continued  longer  than 
necessary  ;  it  will  sometimes  seriously  damage 
even  a  previously  healthy  joint,  immobilised  on 
account  of  fracture  of  the  limb  ;  and  a  continu- 
ance of  rest  after  all  diseased  action  has  sub- 
sided often  exerts  a  very  prejudicial  influence. 
Rest,  however,  should  be  continued  so  long  as 
pain  and  increased  temperature  persist. 

Position. — The  same  means  adopted  to  secure 
immobility  must  be  utilised  to  obtain  the  best 
available  position  for  the  future  function  of  the 
part,  should  anchylosis  become  inevitable.  In 
the  ankle  the  foot  should  be  maintained  at  a 
right  angle ;  the  hip  and  knee  must  be  extended 
in°the  axis  of  the  body  ;  the  elbow  is  generally 
flexed  to  a  right  angle,  the  position  in  which  the 
limb  is  most  useful.  Splints  of  various  forms  are 
used,  and  we  possess  in  plaster- of-Paris  and 
starch  ready  and  invaluable  means  of  producing 
an  apparatus,  which  gives  uniform  and  equable 
support  of  a  simple  and  very  perfect  kind. 

Extension  exerts  a  beneficial  influence,  as  well 
by  immobilising  the  joint,  as  by  its  power  to 
remove  contraction  and  deformity.  It  relieves 
pain  and  abates  the  symptoms  rather  by  keeping 
the  joint  at  rest,  and  changing  the  surfaces  of 
contact,  than  by  any  actual  distraction  of  the 
joint-surfaces.  A  much  greater  weight  than  a 
patient  could  tolerate  must  be  used  before  any 
such  separation  could  occur.  Extension  often 
even  increases  the  intra-articular  pressure.  By 
straightening  the  limb  it  removes  the  joint  from 
its  position  of  maximum  relaxation,  and  puts 
the  skin  and  tendons  on  the  flexor  aspect  on  the 
stretch,  and  alters  the  mutual  accommodation  of 
the  joint-surfaces. 

As  there  is  almost  invariably  an  increase  of 
temperature  in  the  affected  joint,  the  application 
of  cold,  by  means  of  ice-bags  or  coils  of  cold 
water  tubing,  is  indicated.  Cold  acts  most  bene- 
ficially in  all  acute,  and  many  subacute  inflam- 
mations. Even  in  deep-seated  joints  like  the 
hip,  it  will  often  soothe  the  pain  and  abate  the 
symptoms,  but  it  is  more  applicable  to  the 
superficial  joints.  Cold  is  both  anaesthetic  and 
prophylactic  in  its  action.  The  sensations  of  the 
patient  in  respect  of  the  continuance  of  cold 
applications  must  be  consulted.  _  In  most  cases 
they  are  grateful.  In  chronic  joint-affections 
when  an  acute  attack  supervenes,  threatening 
suppuration,  cold  should  also  be  applied.  Cold 
applications  may  in  some  cases  be  continued  for 
weeks  or  months  with  advantage.  When  the 
*  acute  symptoms  have  passed  off,  and  it  is  de- 
sirable to  encourage  lymphatic  activity  and 
absorption,  the  cold  must  be  discontinued,  and 
compression,  together  with  friction  and  warmth, 
substituted.  Cold  is  not  applicable  to  purely 
chronic  cases  without  much  pain  or  tenderness. 

In  some  instances  of  acute  and  subacute  ar- 
thritis local  depletion  by  means  of  leeches  or 
scarification  is  vory  useful,  and  this  may  be 
combined  with  hot  fomentations  in  cases  where 
cold  is  not  well  borne.  In  chronic  inflammation  of 
the  bone  the  actual  cautery  sometimes  procures 
immediate  abatement  of  the  pain,  and,  after  a 
time,  the  subsidence  of  the  inflammation.  The 
button  cautery  may  be  used,  or,  still  better, 
linear  cauterisation,  over  the  most  sensitive 
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points.  Or  an  issue  may  be  employed  in- 
stead. 

Compression  by  strapping,  or  with  a  thick 
layer  of  cotton-wool  and  a  tightly  applied  ban- 
dage over  it,  is  applicable  to  the  chronic  stages 
of  joint-disease.  It  must  be  discontinued  if  it 
occasion  pain.  It  is  better  calculated  to  remove 
fluid  effusions  than  the  plastic  material  poured 
out  into  the  perisynovial  tissue.  For  these  cases 
the  more  continuous  compression  of  a  properly 
applied  elastic  bandage  will  prove  more  efficient; 
or  the  strapping  known  as  '  Seott'6  dressing.' 

Massage  is  a  most  valuable  local  means  for 
the  dispersion  of  chronic  swellings  of  joints.  It 
both  removes  the  results  of  diseased  action  in 
the  joint,  and  helps  to  restore  its  function.  It 
is  well  suited  to  disperse  6erous  effusions  when 
the  acute  stage  is  over ;  for  cases  of  plastic  sy- 
novitis it  is  also  useful,  but  not  for  cases  of 
the  type  known  as  tumor  albus.  It  produces  a 
diminution  of  the  sensibility  of  the  part,  and  a 
local  increase  of  temperature,  and  the  lymphatics 
are  stimulated  to  increased  activity.  There  are 
several  modes  of  employing  massage.  The  first 
is  centripetal  stroking  with  the  palm  of  the 
hand  from  the  periphery  of  the  affected  part  to- 
wards the  centre  of  the  body,  called  effleurage, 
one  hand  following  the  other  in  immediate  suc- 
cession. The  amount  of  pressure  varies  with  the 
circumstances  of  the  case.  This  will  readily  dis- 
perse fluid  effusions  both  of  blood  and  serum. 
Friction-massage  is  another  useful  method,  and 
is  practised  by  pressing  the  palm  firmly  upon 
the  surface,  and  then  rotating  it.  This  plan  may 
be  combined  alternately  with  the  last  method, 
massage  proper — petrissage — which  is  done  by 
raising  up  the  soft  parts  vertically  from  the  bone 
with  both  hands,  and  compressing  them,  always 
in  a  centripetal  direction. 

Forcible  movements.  —  Forcible  movements, 
which  break-down  adhesions,  are  often  most  use- 
ful in  cases  of  stiff  joint  arising  after  protracted 
immobilisation,  after  fracture  in  the  vicinity  of 
a  joint,  or  after  a  severe  sprain.  Pain  will  be 
relieved  in  this  way,  and  mobility  restored  in 
some  instances,  in  a  degree  quite  remarkable. 

Constitutional  treatment. — Where  any  general 
taint  exists,  this  must  be  treated  at  the  same 
time.  A  tendency  to  tubercle  must  be  met  by 
iron,  tonics,  good  food,  and  fresh  pure  air. 
Gout,  syphilis,  or  rheumatism  must,  when  pre- 
sent as  a  diathesis,  be  appropriately  treated. 

Operative  treatment. — Puncture  alone,  or  com- 
bined with  antiseptic  washing-out  of  the  articu- 
lation, may  often  be  performed  with  advantage, 
to  evacuate  the  fluid  in  a  distended  joint,  or  to 
diagnose  the  presence  of  pus  and  evacuate  it 
when  suppuration  has  taken  place.  Sufficiently 
free  incisions,  however,  and  the  insertion  of 
drainage  tubes  are  generally  to  be  preferred  in 
cases  of  joint-suppuration  ;  and  with  these  should 
be  combined  the  washing-out  the  joint-cavity  with 
a  three-  or  five-per-cent.  solution  of  carbolic  acid, 
or  other  adequate  antiseptic.  It  has  been  pro- 
posed to  substitute  free  incisions  and  drainage 
for  excision  of  the  joint,  in  certain  chronic  forms 
of  disease,  such  as  white-swelling,  but  excision 
is  probably  in  most  respects  preferable.  Ex- 
cision is  practised  for  chronic  joint-disease  not 
amenable  to  other  means  ;  it  is  not  a  substitute 
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for  amputation,  but  is  intended  to  obviate  its 
necessity.  Subperiosteal  resection,  where  practic- 
able, possesses  many  advantages,  especially  in 
::ases  of  traumatic  origin.  The  attachments  of 
the  muscles  and  tendons,  and  the  cellular  inter- 
spaces between  them,  are  thus  left  undisturbed. 
The  chances  of  perisynovial  suppuration  are 
diminished,  and  the  bleeding  is  reduced  to  a 
minimum.  There  is  more  complete  bony  repro- 
duction of  the  joint-surfaces,  and  in  young  per- 
sons a  new  joint  very  similar  to  the  normal  is  in 
some  instances  formed,  while  in  all  cases  there  is 
a  probability  of  better  subsequent  function  and 
position.  The  operation  thus  performed  requires 
time  and  skill.  It  is  scarcely  applicable  to  the 
knee  or  even  the  hip,  and  is  unsuited  for  cases  of 
chronic  synovial  disease,  where  it  is  of  the  last 
importance  to  excise  all  the  diseased  granula- 
tion-material. The  after-treatment  of  excisions 
is  of  great  importance.  Plaster-of-Paris  ban- 
dages supply  one  of  the  most  useful  means  of 
immobilisation,  especially  in  those  cases  where 
anchylosis  is  sought  for,  as  in  the  knee  ;  and  the 
splint  should  be  unchanged,  if  possible,  for  four 
or  five  weeks.  In  the  elbow,  shoulder,  and  wrist, 
where  mobility  is  the  end  aimed  at,  passive 
movement  should  be  commenced  as  soon  as  the 
condition  of  the  "wound  admits  of  it,  namely  in 
about  a  week  or  ten  days.  Galvanism  must  be 
used  at  a  later  period  to  restore  the  wasted  mus- 
cular apparatus. 

Amputation  is  only  performed  as  a  last  resort. 
It  is  very  rarely  needed  for  joint-diseases  in  the 
upper  limb,  except  perhaps  the  wrist,  when  the 
hand  is  permanently  crippled.  In  the  lower 
limb,  amputation  must  be  performed  in  those 
cases  in  which  the  patient  has  lost  all  strength 
and  healing  power,  from  the  drain  of  a  long- 
continued  discharge.  It  is  advisable  where 
amyloid  degeneration  or  incipient  tuberculosis 
exists,  or  in  any  case,  in  short,  in  which  the 
power  of  the  patient  is  inadequate  to  furnish  the 
amount  of  repair  required  in  the  expectant  form 
of  treatment,  or  in  case  of  excision,  always  a 
more  serious  operation  than  mere  amputation. 
Amputation  should  also  be  adopted  in  those 
cases  in  which  the  local  disease,  especially  of  the 
bone,  is  too  extensive  to  admit  of  a  good  func- 
tional result  after  excision.  In  the  very  young 
excision  is  very  undesirable,  since  the  epiphysis 
is  almost  of  necessity  sacrificed,  and  the  growth 
of  the  limb  checked.  Resection  in  some  joints  is 
practised  to  avert  anchylosis,  or  to  restore  the 
lost  function  of  the  joint,  as  in  the  shoulder, 
elbow,  and  wrist.  Various  congenital  and  other 
deformities  of  the  joints  may  be  removed  by 
osteotomy  of  the  bones  concerned. 

The  chief  diseases  of  joints  will  now  be  sepa- 
rately considered  in  alphabetical  order  as  fol- 
lows: — 1.  Cartilages,  Diseases  of;  2.  Congenital 
Dislocation ;  3.  Immobility ;  4.  Inflammation, 
Acute,  of  the  Synovial  Membrane  :  5.  Inflamma- 
tion, Chronic,  of  the  same ;  6.  Gonorrhceal  In- 
flammation ;  7.  Gouty  Inflammation  ;  8.  Stru- 
mous Inflammation ;  9.  Loose  Cartilages  in 
Joints;  10.  Nervous  Affections;  11.  Eheumatic 
Arthritis,  Chronic;  12.  Serous  Effusions;  and 
13.  Syphilitic  Disease.  Eheumatism  in  its 
several  forms  will  be  considered  separately. 
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1.  Joints,  Cartilages  of,  Diseases  of.  

Pri  mary  chondritis  as  a  form  of  joint-disease  is 
neither  clinically  nor  pathologically  established. 
The  cartilage  has  little  tendency  to  active  in- 
flammation ;  it  is  not  sensitive  to  pain ;  chronic 
changes  take  place  in  it  as  the  result  of  impaired 
nutrition,  rather  than  inflammation.  The  car- 
tilages of  encrustation  are  the  residue,  which 
does  not  ossify,  of  the  mass  of  foetal  cartilage 
forming  the  bone-ends.  We  meet  in  the  joints 
of  the  aged  with  depressions  and  fibrous  scars, 
caused  by  partial  atrophy  of  the  cartilage  ;  these 
changes  do  not  occasion  symptoms  during  life, 
beyond  sensations  of  creaking  and  roughness  in 
the  joint  when  moved. 

Almost  all  the  changes  which  occur  in  the 
articular  cartilages  are  secondary  to  synovitis 
and  ostitis,  and  more  or  less  passive.  In  serous 
synovitis  the  cartilage  is  softened  and  swollen, 
and  becomes  to  a  certain  extent  cedematous.  In 
suppurative  synovitis  it  becomes  rough,  sodden, 
and  yellow :  its  cells  burst ;  the  intercellular 
substance  fibrillates  ;  and  portions  may  necrose. 
The  cartilage-changes  in  chronic  synovitis  have 
been  already  discussed,  and  others  will  be  re- 
ferred to  later. 

Young  growing  bones,  like  the  periosteum 
covering  them,  readily  inflame ;  and  as  soon 
as  the  inflammation  invades  the  articular  surface 
of  the  bone,  the  cartilage  becomes  loosened  and 
necrosed,  or  invaded  by  the  granulation-tissue 
springing  from  the  bone.  The  cartilage  is  soft- 
ened ;  its  capsules  burst ;  fibrillation  occurs ; 
and  at  different  places  it  becomes  thinned.  Per- 
forations occur  in  it,  leading  to  the  bone,  giving 
it  a  sieve-like  appearance.  Where  the  inflam- 
matory process  is  more  acute,  the  whole  of  the 
encrusting  cartilage  may  become  at  once  de- 
tached from  the  bone  beneath. 

In  these  cases  the  pain,  especially  at  night,  is 
very  severe.  Involuntary  starting  of  the  limb 
causes  intense  suffering,  wakening  the  patient 
from  sleep  with  a  scream.  This  symptom  was 
formerly  considered  distinctive  of  ulceration  of 
cartilage,  a  process  which  is  wholly  painless 
when  it  occurs  without  other  disease  in  the 
joint,  but  it  is  probable  the  pain  is  due  to  pres- 
sure upon  the  inflamed  bone,  and  it  will  some- 
times greatly  abate  when  the  cartilage  wholly 
disappears.  Disease  commencing  near  the  epi- 
physeal cartilage  often  extends  to  the  adjacent, 
joint.  Those  joints  in  which  the  epiphyseal 
junction  is  within  the  capsule,  as,  for  instance, 
the  hip,  run  a  double  risk  from  bone-inflamma- 
tion. 

2.  Joints,  Congenital  Dislocation  of. — 
Description. — This  is  a  curious  and  ill-under- 
stood affection  of  the  joints.  It  is  almost  exclu- 
sively confined  to  the  female  sex.  The  hip-joint 
is  nearly  always  the  one  affected,  and  the  dis 
placement  is  generally  double.  It  has  often 
been  erroneously  mistaken  for  morbus  coxse,  and 
treated  accordingly. 

It  probably  occurs  in  early  foetal  life  from 
defective  formation  of  the  joint-surfaces.  It  is 
not  discovered  until  the  child  begins  to  walk, 
which  it  generally  only  commences  to  do  at  a 
late  period.  When  the  hips  are  affected,  the  gait 
is  accompanied  by  a  most  ungainly  swaying  of 
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the  body  from  side  to  side  like  the  waddling  of  a 
duck.  All  that  can  be  done  is  to  supply  a  well- 
contrived  artificial  support  to  the  pelvis  and 
limbs. 

Genu  valgum  and  genu  varum  (knock-knee  and 
bow-knee)  are  two  forms  of  disabling  and  un- 
sightly deformity  of  the  lower  limbs.  They  are 
often  due  to  an  abnormal  development  of  the 
condyles  or  shaft  of  the  femur,  or  the  tuberosities 
of  the  tibia,  and  to  changes  of  a  rickety  character 
at  the  epiphyseal  junction.  In  extreme  cases 
progression  is  greatly  interfered  with.  The 
symptoms  are  painfully  obvious. 

Treatment.  —  Treatment  of  the  limb  by 
splints  and  apparatus  and  forcible  straightening 
in  plaster-of-Paris  bandages  succeeds  in  the 
milder  cases,  but  in  those  of  a  severe  type,  or 
in  persons  of  ten  years  or  upwards,  this  plan  is 
most  tedious,  and  is  usually  attended  by  com- 
plete failure.  The  subcutaneous  division  of  the 
internal  or  external  condyle,  according  to  the 
nature  of  the  deformity,  restores  the  joint-sur- 
faces of  the  femur  to  their  normal  level,  and  is 
attended  by  the  happiest  results  both  to  the 
form  and  function  of  the  limb  and  joint.  It  is 
an  easier  and  in  many  ways  a  more  successful 
operation  to  divide  the  shaft  of  the  bone  with  a 
chisel  near  its  articular  extremity,  and  thus 
procure  the  rectification  of  the  limb. 

3.  Joints,  Immobility  of. — Synon.  :  Anchy- 
losis ;  Fr.  Ankylose ;  Ger.  Gelenkverwachsung. 

^Etiology. — This  condition  may  be  due  to 
changes  in  the  structures  of  the  articulation — 
true  anchylosis  ;  or  in  those  surrounding  the 
joint— false  anchylosis.  It  may  be  fibrous  and 
incomplete,  or  bony  and  complete.  False  or 
spurious  anchylosis — extra-articular — may  de- 
pend on  muscular  spasm  or  rigidity ;  on  cicatri- 
cial contractions ;  on  paralytic  or  spasmodic 
affections;  or  upon  prolonged  disuse  of  the 
joint.  It  is  often  difficult,  even  under  chloro- 
form, to  distinguish  the  presence  of  absolute 
bony  anchylosis,  as  the  fibrous  form  may  be  so 
strong  and  extensive  as  almost  wholly  to  prevent 
movement.  The  two  varieties  are  but  degrees 
of  the  same  process.  Both  may  result  from  pre- 
vious inflammatory  changes  in  the  joint,  either 
of  the  nature  of  plastic  synovitis,  or  of  granu- 
lations springing  from  the  bone  and  other  joint- 
tissues,  becoming  further  organised.  Fibro-car- 
tilaginous  anchylosis  is  a  common  form  in  young 
persons.  In  time  it  usually  becomes  converted 
into  true  bony  anchylosis. 

The  marked  anchylosis  which  tonic  spasm 
and  rigidity  of  the  muscles  produce  in  the  early 
stages  of  some  joint^diseases,  as  in  the  hip-joint 
and  knee,  may  be  called  vital  or  physiological.  It 
is  induced  by  an  effort  to  avert  pain ;  it  disap- 
pears entirely  during  narcosis.  A  joint  may  be- 
come stiff  and  anchylosod  by  long  fixation  on 
account  of  some  injury  or  disease  elsewhere,  es- 
pecially if  it  be  retained  in  a  flexed  position,  as 
the  muscles  of  the  flexor  side  actually  shorten 
when  their  points  of  origin  and  insertion  per- 
manently approach  one  another.  The  same  thing 
may  also  happen  in  the  myogenic  affections  due 
to  paralysis  ;  in  which  the  cartilages  and  bones 
itrophy  at  the  same  time. 

Treatment. — Tho  treatment  of  diseases  of 
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joints  should,  in  all  cases  where  it  is  possible,  be 
prophylactic  against  the  occurrence  of  aachy- 
losis.  When  this  has  taken  place  in  an  incomplete 
degree,  an  attempt  to  restore  the  function  of  the 
limb  must  be  made  by  breaking  down  the  adhe- 
sions by  forcible  or  gradual  extension,  by  pas- 
sive motion,  by  massage,  and  by  tenotomy  of  the 
tense  tendons.  Excision  is  indicated  to  restore 
motion  in  complete  anchylosis  of  such  joints 
as  the  wrist,  the  elbow,  and  the  shoulder.  In 
other  cases  of  complete  anchylosis,  especially 
in  the  lower  limb,  surgical  interference  should 
be  confined  to  an  attempt  to  rectify  a  faulty 
position  either  by  tenotomy,  extension,  forcible 
straightening,  excision,  or  osteotomy.  Amputa- 
tion can  only  be  needed  in  extreme  and  other- 
wise irremediable  deformity. 

4.  Joints,  Inflammation,  Acute,  of  the 
Synovial  Membrane  of. — Sykon.:  Acute  Sy- 
novitis ;  Fr.  Synovite ;  Ger.  Synovitis. 

This  is  one  of  the  most  common  of  all  joint- 
affections.  Probably  in  half  the  total  number  of 
chronic  joint-diseases  the  synovial  membrane  is 
first  affected.  The  synovial  membrane  is  very 
rich  in  vessels  and  cells  ;  and  much  exposed  to 
injury,  and  to  the  effects  of  joint-movement.  An 
inflammation  beginning  at  one  point  soon 
spreads  over  the  whole  synovial  sac. 

Description. — Acute  synovitis  is  a  very  com 
mon  result  of  injury;  it  also  occurs  in  rheu- 
matism, gout,  pyaemia,  and  other  diseases.  It 
may  be  serous,  sero-fibrinous,  or  purulent.  Se- 
rous synovitis  is  the  simplest  and  most  common 
variety.  Even  a  slight  external  injury  is  often 
sufficient  to  produce  it ;  a  6prain  of  the  joint,  or 
even  excessive  movement,  may  cause  it,  as  well 
as  the  constitutional  disorders  already  men 
tioned.  The  knee  is  very  often  affected,  from 
its  exposed  position  and  the  large  area  of  the 
serous  membrane  lining  it.  The  synovial  mem- 
brane becomes  injected  and  thickened,  with 
oedema  of  the  subsynovial  tissue.  The  natural 
secretion  is  increased  in  quantity,  and  many 
cells  are  shed  into  the  joint  cavity,  the  capsule 
becoming  swollen,  tense,  fluctuating,  or  elas- 
tic. The  least  protected  parts  bulge,  from  the 
pressure  of  the  effused  fluid,  and  the  normal 
contour  of  the  joint  is  lost.  It  is  usually  semi- 
flexed. A  severe  burning,  cutting  pain  is  ex- 
perienced in  it.  It  is  exceedingly  sensitive  to 
pressure,  and  painful  on  the  slightest  movement. 
There  is  usually  considerable  fever.  When  the 
inflammation  is  more  intense,  the  synovitis  be- 
comes sero-fibrinous.  Flakes  of  lymph  are  min- 
gled with  the  synovia  ;  layers  of  false  membrane 
cover  the  synovial  membrane,  which  is  consider- 
ably thickened  and  dull  red  in  colour  ;  and  the 
constitutional  disturbance  is  greater.  Finally,  it 
is  but  a  short  step  from  this  to  suppurative  sy 
novitis.  If  the  irritant  cause  continue  its  action, 
the  leucocytes  filling  the  meshes  of  the  synovial 
membrane  are  shed  in  larger  quantity  ;  the  fluid 
becomes  turbid  and  puriform  ;  tho  fever  and  local 
symptoms  increase  very  much  in  severity;  the 
external  parts  become  implicated  in  the  inflam- 
mation within;  and  joint^suppuration  or  abscess 
is  the  result. 

Treatment. — Tho  treatment  of  the  first  two 
stages  of  synovitis  is  directed  primarily  tn  check 
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the  progress  of  the  inflammation ;  and  then  to 
procure  resolution,  and  absorption  of  the  effused 
fluid.  Fortunately  the  synovial  membrane  pos- 
sesses very  active  absorbent  powers  ;  and  early 
and  efficient  treatment,  conjoined  with  removal 
of  the  source  of  irritation,  -will  generally  ensure 
a  cure,  with  complete  restoration  of  function. 
The  chief  means  are  cold  applications  ;  immobili- 
sation till  the  acute  stage  is  over ;  and  then  com- 
pression and  friction,  or  in  suitable  cases  counter- 
irritation.  Gout,  rheumatism,  or  other  diathesis, 
must  be  appropriately  treated  at  the  same 
time. 

In  those  cases  in  which  the  inflammation  has 
persisted  for  some  time,  and  plastic  effusion  has 
taken  place  on  the  surface  and  in  the  substance 
of  the  synovial  tissue,  the  joint  will  remain  for 
a  long  time  stiff  and  thickened,  and  its  function 
impaired,  after  all  acute  symptoms  have  sub- 
sided ;  whilst  in  those  cases  where  the  inflamma- 
tion has  continued  long  enough  to  invade  the 
other  joint-structures,  a  perfect  cure  may  not  be 
possible. 

When  suppuration  occurs,  the  joint  must  be 
dealt  with  as  any  other  abscess-cavity.  Free 
incisions  must  be  made  into  it,  and  it  should  be 
thoroughly  washed  out  with  some  antiseptic 
solution,  free  subsequent  drainage  being  pro- 
vided for.  In  the  more  favourable  cases,  an- 
chylosis in  a  convenient  position  will  be  obtained. 
Recovery  of  function  is  very  rare.  In  other 
cases  the  suppuration  continues ;  the  cartilages 
of  encrustation  become  necrosed  and  detached  ; 
the  bone  becomes  exposed  and  carious  ;  and  either 
excision  or  amputation  must  be  performed  to 
save  the  patient's  life  or  limb. 

5.  Joints,  Inflammation,  Chronic,  of  the 
Synovial  Membrane  of.  —  Synon.  :  Chronic 
Synovitis. 

Chronic  synovitis  may  arise  as  the  sequel  of 
the  acute  disease  ;  or,  as  is  more  frequent,  it 
may  depend  on  som6  constitutional  dyscrasia,  or 
at  least  some  continuously  acting  irritant,  al- 
though in  the  first  instance  it  is  generally  ex- 
cited by  an  accidental  injury. 

Varieties. — There  are  three  chief  varieties  of 
this  disease  which  are  often  co-existent,  namely  : 
— Pannus  Synovitis,  Granulation  Synovitis,  and 
Papillomatoses  Synovitis. 

a.  Pannus  Synovitis. — In  this  variety  a  deli- 
cate membrane  will  be  found,  stretching  from 
the  inflamed  and  thickened  synovial  margins 
more  or  less  over  the  surface  of  the  cartilage, 
to  which  it  may  be  in  whole  or  in  part  ad- 
herent. 

b.  Granulation  Synovitis. —  The  second,  or 
granulation-form,  is  a  more  advanced  stage  of 
the  disease.  In  it  the  synovial  membrane  is 
often  completely  replaced  by  granulation-mate- 
rial, which  encroaches  on  the  margins  of  the 
cartilages,  and,  as  the  disease  progresses,  in- 
vades them,  and  coalesces  after  a  time  -  with 
granulations  springing  from  the  inflamed  bone. 
These  granulations  are  pink  or  greyish-red,  not 
so  vascular  as  those  in  an  ordinary  wound. 
They  have  little  tendency  to  cicatricial  change, 
and  are  prone  to  soften  down  and  form  abscesses. 

The  synovial  membrane  often  becomes  enor- 
mously thickened  from  the  granulation-material 
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accumulated  in  it,  and  this  form  of  disease  is 
frequently  associated  with  the  tuberculous  dia- 
thesis. Bodies  identical  with  miliary  tubercles 
are  very  often  found  in  the  semi-gelatinous  or 
pulpy  synovial  membrane  ;  the  whole  constitut- 
ing what  is  known  as  tumor  albus,  or  '  white- 
swelling.' 

Symptoms. — The  more  prominent  symptom 
associated  with  the  form  of  chronic  synovitis 
just  described  is  the  presence  of  a  uniform 
semi-elastic  swelling,  caused  by  the  sero-fibri- 
nous  infiltration  of  the  synovial  membrane.  The 
skin  is  whitish,  tense  and  smooth,  whence  the 
name  tumor  albus.  The  amount  of  synovial  effu- 
sion into  the  joint  is  usually  limited;  the  pain 
is  seldom  severe ;  the  amount  of  joint-movement 
is  diminished  ;  and  there  is  usually  contraction 
of  the  limb,  and  sometimes  partial  dislocation. 
When  suppuration  occurs,  there  is  more  pain 
and  fever.  The  progress  of  the  disease  is  gene- 
rally very  chronic,  extending  over  months  or 
years,  and  allowing  the  patient  at  intervals  to 
take  moderate  exercise.  Exacerbations  take 
place,  however,  from  slight  causes,  or  without 
cause ;  attacks  of  subacute  or  acute  inflammation 
supervene  ;  and  sooner  or  later  abscesses  form, 
communicating  both  with  the  cavity  of  the  joint, 
which  becomes  totally  disorganised,  and  with 
the  surface. 

Brodie's  '  pulpy  disease  of  the  synovial  mem- 
brane '  is  simply  an  exaggerated  degree  of  gra- 
nulation synovitis,  in  which  the  subsynovial 
tissue  becomes  enormously  thickened  by  succes- 
sive attacks  of  inflammation, 

Treatment. — The  disease  is  most  rebellious 
to  treatment,  and  scarcely  curable  amongst  the 
poorer  classes  without  operation.  Sometimes 
the  diseased  tissue  is  got  rid  of  by  suppuration; 
and,  if  the  patient's  strength  suffice,  a  cure  by 
anchylosis,  probably  accompanied  by  consider- 
able deformity,  will  ensue.  Generally,  however, 
the  symptoms  become  worse  ;  the  general  health 
gives  way  from  the  drain  of  the  continuous  dis  • 
charge  ;  or  amyloid  or  some  other  intercurrent 
disease  kills  the  patient.  At  any  time,  as  in  a 
suppurating  wound,  pysemic  symptoms  or  hectic 
may  set  in. 

o.  Papillomatous  Synovitis. —  Synon.  :  Fim- 
briated disease  of  the  synovial  membrane  ;  Pa- 
pilloma, or  Papillary  Fibroma  of  the  synovial 
membrane;  Ger.  GelenJczottcn. 

This  is  a  peculiar  form  of  joint-disease  depen- 
dent on  chronic  synovitis,  in  which  numerous 
pedunculated  bodies,  cylindrical  or  fusiform, 
varying  in  size  from  a  pin's-head  to  a  large  pea, 
project  from  the  membrane,  generally  near  the  • 
cartilage  margins,  or  they  may  cover  the  entire 
surface.  They  are  identical  in  minute  structure 
with  the  synovial  fringes.  Some  become  de- 
tached, and  fall  into  the  cavity  of  the  joint.  The 
disease  is  essentially  a  hyperplasia  of  the  sy- 
novial adventitia ;  and  there  may  be  dozens  or 
hundreds  of  these  bodies  present  in  one  joint. 
Occasionally  they  contain  cartilage-cells,  or 
osseous  particles.  The  joints  in  the  lower  limb 
are  most  often  affected. 

Treatment. — The  disease  is  scarcely  reme- 
diable except  by  excision  of  the  joint,  which 
may  be  practised  in  those  cases  in  which  there 
is  serious  loss  of  function. 
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6.  Joints,  Inflammation  of,  Gonorrhceal. 

This  disease  is  often  called  '  gonorrheal  rheu- 
matism.' It  is  almost  always  observed  in  the 
male,  very  rarely  affecting  the  female.  Generally 
one  joint,  usually  in  the  lower  limb,  is  involved, 
as  the  kneo  or  the  ankle.  It  is  not  so  common  in 
the  upper  extremity.  It  may  affect  several  joints 
in  succession.  It  may  occur  at  any  period  of  a 
gonorrhoeal  or  even  a  gleety  discharge,  of  which 
the  patient  himself  is  possibly  unaware.  The 
fibrous  tissues  of  the  joint  seem  to  be  primarily 
engaged.  Sclerotitis  and  inflammation  of  the 
internal  layer  of  the  cornea  often  coexist,  but 
never  either  endo-  or  pericarditis. 

Symptoms. — The  joint  affected  is  exquisitely 
tender  on  pressure  ;  it  is  swollen  rather  from  sub- 
cutaneous cedema  than  by  intra-articular  effu- 
sion, which  is  usually  inconsiderable ;  and  one 
side  of  the  joint  is  often  more  affected  than  the 
other.  The  fever  is  not  in  proportion  to  the  in- 
tensity of  the  local  symptoms,  the  rise  of  tempe- 
rature being  slight.  The  course  of  the  disease 
is  slow  and  obstinate  ;  but  when  cured  it  is  not 
liable  to  return,  except  with  a  fresh  attack  of 
gonorrhoea.  These  characters  distinguish  it  from 
ordinary  rheumatism. 

Treatment. — Rest,  cold  applications,  and  the 
internal  exhibition  of  iodide  of  potassium  consti- 
tute the  best  treatment  for  gonorrhoeal  inflam- 
mation of  joint.    See  Rheumatism,  Gonorrhoeal. 

7.  Joints,  Inflammation  of,  Gouty. — Gout 
frequently  occasions  synovitis,  by  the  deposit 
of  urate  of  soda  in  the  perisynovial  tissue,  which 
excites  a  synovial  effusion.  The  attacks  are 
very  acute  and  painful ;  and  as  they  recur,  the 
joint  becomes  more  and  more  disorganised,  from 
permanent  deposits  of  urates  in  the  cartilages 
and  bone,  as  well  as  in  the  perisynovial  tissue. 
The  use  of  the  joint  is  lost ;  and  the  '  chalk- 
stone,'  as  it  is  called,  acting  as  a  foreign  body, 
sometimes  produces  an  abscess,  or  an  ulceration 
very  troublesome  to  heal.  When  the  collection 
is  quite  superficial,  it  may  often  be  evacuated  by 
incision  with  great  relief.    See  Gout. 

8.  Joints,  Inflammation  of,  Strumous. — 

Scrofula  and  tubercle  are  often  associated  with 
joint-diseases.  Scrofulous  or  strumous  inflam- 
mation of  a  joint  is  a  vague  term,  but  we  are 
without  a  better.  It  is  a  form  of  chronic  inflam- 
mation in  ill-nourished  persons — nearly  always 
children — who  live  under  bad  hygienic  condi- 
tions, and  are  prone  to  deposits  of  tubercle.  It  is 
observed  most  frequently  in  the  knee-  and  hip- 
joints. 

Anatomical  Characters. — This  disease  gene- 
rally commences  in  the  synovial  membrane, 
which  becomes  thickened,  and  by  degrees  con- 
verted into  a  semi-gelatinous  mass  of  granulation- 
tissue,  yellowish-white  or  pink  in  colour  ;  or  the 
disease  may  originate  in  osteomyelitis  of  the  end 
of  the  bone.  After  it  has  existed  for  some  time, 
it  is  difficult  to  determine  in  what  tissue  it  may 
have  originated,  and  it  is  of  no  clinical  impor- 
tance to  do  so,  for  in  any  case  the  later  stages 
of  the  malady  present  similar  features.  The 
cartilages  are  encroached  upon  from  their  mar- 
gins and  from  their  deep  surfaces  by  the  gra- 
nulations, whilst  active  changos  occur  simul- 


taneously in  their  substance,  similar  to  those 
already  described.  The  ligaments  soften,  and  nil 
the  structures  of  the  joint  become  involved. 
Frequently  small  masses  of  necrosed  bone  will 
be  found  in  the  cancellated  structure,  and  the 
granulations  have  a  great  tendency  to  suppurate. 
In  the  thickened  synovial  membrane,  and  also  in 
the  ends  of  the  bones,  miliary  bodies,  identical 
with  tubercles,  may  very  frequently  be  detected. 

Symptoms. — In  strumous  inflammation  the 
joint  is  uniformly  swollen,  tense,  elastic,  with 
a  white  glistening  surface,  and  enlarged  veins 
shining  through  the  skin.  The  parient  can 
usually  move  about  until  suppuration  hits  taken 
place,  as  the  pain  is  never  very  severe  in  the 
intervals  of  the  acute  attacks  of  inflammation 
which  supervene  from  time  to  time.  Enlarge- 
ment of  the  lymphatic  glands,  or  marks  of 
strumous  ulceration  elsewhere  are  seldom  want- 
ing ;  whilst  sooner  or  later  a  large  proportion  of 
the  individuals  affected  by  this  form  of  joint-dis- 
ease show  signs  of  general  tuberculosis.  Some- 
times this  state  precedes,  but  generally  it  fol- 
lows, the  local  joint-affection.  Inherited  syphilis 
appears  to  be  a  predisposing  cause  of  strumous 
arthritis. 

Treatment. — This  must  be  mainly  directed 
to  improving  the  patient's  general  condition.  A 
purely  local  treatment,  short  of  a  complete  remo- 
val of  the  diseased  structures,  is  not  of  the  least 
use.  When  the  joint  has  become  disorganised,  as 
before  described,  excision  should  be  performed 
before  the  viscera  become  implicated.  If  other 
organs  be  involved,  or  the  local  disease  be  too 
extensive,  then  amputation  becomes  imperative. 
When  not  relieved,  fresh  foci  of  suppuration 
form  ;  the  patient  becomes  more  and  more  ex- 
hausted; or  some  intercurrent  disease  sets  in.  It 
is  rare  for  spontaneous  cure  to  happen. 

9.  Joints,  Loose  Cartilages  in. — Synon.  : 
Fr.  Corps  fiottants  articiilaires ;  Ger.  Gelenk- 
maiise. 

Description. — '  Loose  cartilages  '  in  joints 
may  originate  either  from  chronic  inflammation, 
or  from  traumatic  causes.  They  may  be  single 
or  multiple.  The  knee-joint  is  most  frequently 
affected,  and  in  it  the  most  serious  symptoms 
are  produced.  These  bodies  may  be  fibrous, 
lipomatous,  chondromatous,  or  osteo-chondro- 
matous.  They  may  be  produced  from  polypoid 
growths^  springing  from  the  synovial  membrane 
in  certain  forms  of  chronic  synovitis,  and  in 
arthritis  deformans  ;  and  they  are  then  usually 
of  the  fibrous  or  osteoid  variety.  Lipomatous 
free  bodies  are  rare,  and  are  derived  from  the  sub- 
synovial  fatty  tissue,  being  produced  in  a  fashion 
analogous  to  the  appendicae  of  the  great  intestine. 

The  chondromatous  and  osteo-chondromatous 
are  the  largest  and  most  important  varieties  of 
these  bodies ;  hence  the  common  term  '  loose  car- 
tilage.' Portions  of  the  joint-surface  may  some- 
times become  detached,  as  the  consequence  of 
an  injury,  by  a  process  of  quiet  necrosis.  They 
thus  become  loose  in  the  joint.  There  is  good 
reason  to  believe  that  some  of  these  bodies  may- 
obtain  nourishment  from  the  surrounding  syno- 
vial fluid,  and  that  cartilage  and  even  bone  can 
be  developed  in  them  subsequently  to  their  de- 
tachment. 
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Symptoms  and  Diagnosis. — The  symptoms  of 
loose  cartilages  in  a  joint  vary  very  much.  In 
some  instances  these  bodies  cause  no  inconveni- 
ence. In  others  they  produce  repeated  attacks 
of  excruciating  pain,  followed  by  synovitis,  lay- 
ing the  patient  up  for  weeks ;  -whilst  in  the  most 
severe  cases  the  limb  may  become  almost  use- 
less. When  the  knee  is  the  joint  affected,  the 
patient  experiences  great  insecurity  in  -walking, 
the  loose  body  from  time  to  time  becoming 
wedged  between  the  joint-surfaces.  The  joint  is 
thus  '  locked.'  The  patient  may  suddenly  fall,  or 
faint  with  pain ;  an  attack  of  synovitis  follows  ; 
and  with  a  frequent  repetition  of  this  process 
joint-disorganisation  may  finally  result.  The 
prognosis  as  regards  function  is  always  bad. 

Treatment. — The  treatment  of  loose  carti- 
lages may  be  either  ■palliative  or  radical.  The 
former  method  consists  in  applying  support  to 
the  joint ;  limiting  its  movements  ;  and  fixing  the 
loose  body  in  some  synovial  pouch  where  it  can- 
not interfere  with  the  articular  surfaces. 

The  radical  method  consists  in  excising  the 
body — an  operation,  with  few  exceptions,  almost 
exclusively  practised  upon  the  knee-joint.  The 
body  may  be  removed  by  a  free  direct  incision 
into  the  joint,  and  squeezing  the  body  through 
the  wound  at  once.  Or  the  indirect  manner  of 
operating  may  be  adopted.  This  consists  in 
subcutaneously  incising  the  capsule  of  the  joint 
with  a  long,  narrow-bladed  knife  introduced  at 
some  distance  from  the  articulation ;  forcing 
the  body  through  this  incision  into  the  cellular 
tissue  outside  ;  and  then  closing  the  small  ex- 
ternal puncture  in  the  skin.  Three  or  four 
weeks  later  the  '  cartilage '  may  be  removed  by 
a  superficial  incision,  or  left  undisturbed,  when 
it  often  becomes  absorbed. 

In  appreciating  the  comparative  value  of  these 
two  plans,  it  may  be  said  that  the  former  has 
hitherto  proved  more  uniformly  successful  quoad 
extracting  the  body,  but  that  it  has  been  more 
dangerous  to  limb  and  life — a  danger,  however, 
which  antiseptic  precautions  will  in  future  re- 
dace  to  a  minimum.  The  indirect  method  has 
been  attended  by  a  considerable  number  jf  fail- 
ures in  the  extraction  of  the  loose  cartilage, 
especially  if  it  be  pedunculated ;  but  it  has 
hitherto  proved  a  much  less  dangerous  opera- 
tion. The  extremity  should  be  immobilised 
afterwards  for  two  or  three  weeks. 

When  some  dozens  of  these  bodies  are  present 
in  a  joint,  many  of  them  free,  many  attached, 
excision  of  the  articulation  is  often  the  only 
remedy.  This  is  a  severe  measure,  and  not  to  be 
lightly  undertaken,  in  the  joints  of  the  lower 
limb  at  all  events. 

10.  Joints,  Nervous  Affections  of. — 
Btnon.:  Hysterical  joint ;  Neuralgia  of  Joints; 
Arthralgia  ;  Fr.  Arthralgie  hystirique ;  Ger.  Ge- 
lenkneuroae. 

Description.  —  Hysterical  affections  present 
symptoms  simulating  jeal  joint-disease  so  closely, 
that  the  strongest  therapeutic  measures  have 
often  been  exerted,  though  in  vain,  for  their 
cure.  Prolonged  immobilisation,  blistering,  the 
actual  cautery,  resection,  and  even  amputation, 
have  been  practised  upon  joints  in  which  there 
vras  not  a  trace  of  organic  disease. 
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The  existence  of  hysterical  affections  of  joints 
is  denied  by  some ;  but  assuredly  they  do  occur ; 
and  most  often  in  young  women,  well-to-do  in 
life,  with  disordered  catamenia.  The  same  thing 
occurs,  but  less  frequently,  in  young  men.  The 
disease  is  not  witnessed  under  the  age  of  pu- 
berty. The  hip  and  knee  are  the  joints  princi- 
pally complained  of — most  frequently  the  latter. 
An  all-important  feature  of  a  hysterical  joint  is 
tha»,  while  the  local  symptoms  may  be  intense, 
the  general  symptoms  are  either  absent,  or  in  no 
sort  of  proportion  to  the  local. 

A  special  character  of  this  disease  is  that 
deep  pressure  is  often  less  painful  than  super- 
ficial pressure ;  and  that  the  pain  and  tenderness 
are  vague,  shift  from  one  point  to  another,  and 
will  disappear  at  a  given  spot  when  the  patient's 
attention  is  directed  elsewhere.  There  is  pain  on 
movement,  but  of  an  indefinite  character,  and 
not  so  limited  or  localised  as  in  real  disease. 
Nocturnal  startings  do  not  occur ;  the  patient 
may  enjoy  uninterrupted  sleep  for  hours.  There 
is  never  a  continuous  rise  of  temperature,  either 
general  or  local ;  the  co-relation  of  the  symp- 
toms is  not  the  usual  one ;  the  function  of  the 
joint  is  much  more  interfered  with  than  the 
other  features  of  the  disease  present  would  ap- 
pear to  justify.  There  is  an  exaggerated  fear  of 
examination;  and  the  fades  hysterica  is  often 
well-marked.  There  may  be  thickening  around 
the  joint,  and  even  marked  synovial  effusion  into 
it ;  but  these  conditions  are  passive  in  character, 
and  generally  due  to  the  treatment  employed. 
The  limb  is  wasted  and  consequently  weak,  but 
never  to  the  same  extent  as  in  real  joint-disease. 
Exacerbations  occur  at  the  menstrual  period.  A 
careful  inquiry  should  be  made  into  the  history 
and  antecedents  of  the  case.  An  examination 
under  chloroform  will  often  afford  important 
evidence;  and  the  patient's  symptoms  will  be 
improved  afterwards  by  the  movements  then 
practised  on  the  joint. 

Neuralgic  pain  in  the  articulations  may  arise 
under  different  circumstances.  It  may  be  the 
referred  pain,  unattended  by  local  lesion,  which 
is  so  frequent  in  the  knee  in  cases  of  hip-joint 
disease.  Neuralgic  pains  in  various  joints  are 
observed  in  the  preliminary  or  early  stages  of 
chronic  myelitis.  In  the  first  stage  of  locomotor 
ataxy  the  knee  may  be  affected  by  severe  neu- 
ralgia when  the  disease  is  low  down  in  the  cord  ; 
or  the  shoulders  when  it  is  at  a  higher  point. 
Lastly,  so  called  neuralgia  of  a  joint  may  really 
indicate  some  obscure  lesion,  as  chronic  inflam- 
mation of  the  bones  entering  into  the  formation 
of  the  articulation. 

Treatment. — The  methodical  exercise  of  an 
hysterical  joint  is  as  plainly  indicated  as  rest  is 
imperative  in  a  case  of  organic  disease.  The 
bowels  should  be  regulated,  as  also  the  men-  < 
strual  flow.  Assafoetida,  iron,  and  quinine  are  ^ 
most  important  remedies;  and  healthy  mental 
and  moral  influences  are  valuable  adjuncts. 
'Get  up  and  walk'  is  a  good  prescription  in 
many  such  cases.  Very  careful  and  repeated  ex- 
amination should  always  be  made,  to  exclude 
any  possiblo  form  of  chronic  inflammation,  before 
pronouncing  a  joint  to  be  hysterical.  It  must 
not  be  forgotten,  however,  that  after  slight  in- 
juries which  produce  some  inflammatory  symp- 
3  E 
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toras,  those  of  hysterical  joint  may  supervene, 
and  persist  long  after  all  traces  of  organic  dis- 
ease have  disappeared. 

The  treatment  of  neuralgia  connected  with  a 
joint  will  necessarily  vary  with  its  cause.  See 
Neuralgia. 

11.  Joints,  Rheumatic  Arthritis  of, 
Chronic.— Synon.:  Osteoarthritis  ;  Fr.  Arthrite 
aveo  usure  des  cartilages ;  Arthrite  siche ;  Ger. 
Altersabschleifung. 

2Etiology  and  Pathology. — The  number  of 
names  that  have  been  applied  to  this  disease  be- 
trays the  obscurity  enveloping  its  pathology.  In 
nature  it  is,  however,  essentially  a  senile  dege- 
neration, preceded  by  chronic  inflammation ;  and 
is,  in  part,  perhaps  the  result  of  wear  and  tear 
of  the  joint.  It  is  most  common  in  hard-work- 
ing people,  exposed  to  the  influence  of  wet  and 
cold,  and  in  the  aged.  One  or  many  joints  may 
be  affected ;  generally  the  fingers,  the  toes,  the 
hip,  and  the  knee.  It  may  be  set  up  by  injury, 
such  as  a  sprain,  dislocation,  or  fracture  ;  or  it 
may  arise  without  known  cause.  It  is  difficult 
to  say  which  tissue  is  primarily  at  fault,  but 
Rooner  or  later  all  become  involved.  The  syno- 
vial membrane  inflames ;  papillary  outgrowths 
form  upon  it ;  the  cartilage  swells  ;  and  the  ends 
of  the  bones  enlarge.  After  a  time  the  quantity  of 
synovial  fluid  diminishes ;  the  joint-friction  in- 
creases ;  the  cartilages  are  rubbed  away  at  the 
surfaces  of  contact ;  and  afterwards  the  bone  it- 
self, which  becomes  denser  by  interstitial  deposit, 
disappears.  The  surface  is  eburnated,  and 
marked  with  striae  produced  by  friction ;  whilst 
deposits  of  new  bone,  which  may  often  be  felt 
externally,  form  around  the  margins  of  the 
joints,  so  that  the  area  of  its  surfaces  becomes 
greatly  increased. 

Symptoms. — The  symptoms  of  chronic  rheu- 
matic arthritis  chiefly  consist  in  constant  pain, 
of  a  dull  aching  character,  and  worse  at  night, 
Motion  becomes  more  and  more  difficult  and 
painful  as  the  disease  advances ;  but  anchylosis 
never  occurs.  Eough  crepitus  is  felt  both  by 
the  patient  and  the  surgeon  when  the  joint  is 
moved.    See  Khettmatic  Arthritis. 

Treatment. —  The  treatment  of  rheumatic 
arthritis  can  only  be  palliative,  and  consists  in 
the  use  of  warm  douches  and  other  warm  appli- 
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cations,  and  the  administration  of  iodide  of  po- 
tassium internally.    The  disease  is  incurable. 

12.  Joints,  Serous  Effusion  into. — Synon.: 
Hydrops  arliculi;  Hydarthrosis;  Fr.Hydarlhrose; 
Ger.  Gdenkwassersucht. 

This  is  a  form  of  chronic  serous  synovitis,  in 
which  there  are  no  obvious  inflammatory  symp- 
toms. The  joint  sometimes  becomes  greatly 
distended ;  the  ligaments  are  stretched  ;  and  iu 
consequence  there  is  a  sensation  of  tension  and 
feebleness  in  the  articulation.  The  knee  and 
elbow  are  most  frequently  attacked  ;  and  the  dis- 
ease is  often  associated  with  a  gouty  or  rheu- 
matic diathesis,  or  with  rheumatoid  arthritis.  It 
is  very  difficult  to  cure.  The  joint  may  be  punc- 
tured and  the  fluid  drawn  off;  or,  still  better,  it 
may  be  injected  and  thoroughly  washed  out  with 
iodine  (equal  parts  of  the  compound  tincture  and 
water)  or  a  carbolic  acid  ( 1\  to  5  per  cent.)  so- 
lution ;  but  relapses  are  common. 

13.  Joints,  Syphilitic  Disease  of. — This 
disease  may  originate  in  children,  in  the  form  of 
a  suppurative  ostitis  at  the  junction  of  the  epi- 
physis and  diaphysis.  Other  signs  of  congenital 
syphilis  will  help  to  establish  the  diagnosis. 
The  disease  runs  a  rapid  course,  and  the  joint  is 
frequently  destroyed.  In  the  adult  a  chronic 
plastic  synovitis,  due  to  gummatous  infiltration 
of  the  perisynovial  tissue,  or  of  the  bone  and 
periosteum,  is  the  more  common  form.  There  is 
very  little  fluid  effusion  within  the  joint,  but 
considerable  impairment  of  mobility  is  produced 
by  the  thickening  outside  it.  The  progress  of 
the  disease  is  slow  and  painless,  except  at  night 
or  on  motion.  The  history  of  the  case ;  the 
presence  of  traces  of  syphilis  elsewhere;  and 
the  effects  of  treatment,  will  help  in  establishing 
the  diagnosis.  The  internal  administration  of 
mercury  and  iodide  of  potassium,  combined  with 
local  pressure  by  means  of  strapping  with  mer- 
curial plaster,  speedily  effects  a  marked  im- 
provement and  cure. 

William  MacCoemac. 

JUGDXAB  VEINS,  Physical  Signs  in 
connexion  with.  —  The  principal  physical 
signs  in  connexion  with  the  jugular  veins  are 
distension,  pulsation,  and  venous  hum.  Sfee 
Physical  Examination. 
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KELOID. — Synon.  :  Fr.  CUldidc,  Ktlo'ide ; 
Ger.  Keloid. — Keloid  and  cheloid  are  two  words 
resembling  each  other  in  sound,  and  sometimes 
used  indiscriminately,  but  differing  altogether 
in  origin  and  signification.  Keloid  is  derived 
from  K7j\ls,  a  mark  or  blemish ;  whilst  cheloid 
derives  its  origin  from  xv^h,  a  crab's  claw.  The 
disease  which  we  now  recognise  as  cheloid  was 
first  described  by  Alibert  under  the  name  of 
kelis,  with  the  synonyms,  cheloide  and  cancroide, 
und  is  thoroforo  somefimes  referred  to  as  the 1  kelis 


of  Alibert '  (see  Cheloid).  The  term  keloid  n<is, 
however,  been  applied  by  Addison  to  a  blemish 
of  the  6kin,  resulting  from  a  fibrous  degeneration 
of  the  derma  allied  with  scleriasis ;  hence  the 
use  of  the  term  kelis  Addisonii.  Both  diseases 
are  really  fibromata  ;  but  one,  namely  cheloid,  is 
a  tumour,  while  the  other,  kelis,  is  flat,  and  often 
resembles  a  cicatrix.  There  is  another  obvious 
difference  between  them :  cheloid  is  restricted  to 
the  derma,  whilst  kelis  follows  the  subcutaneous 
connective-tissue  to  the  deeper  parts  of  the  body. 
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The  early  dermatologists  described  kelis  under 
the  name  of  morphcea,  and  by  that  name  it  is 
still  distinguished  by  some  modern  writers. 

Eeasmus  Wixson. 

KEBATITIS,     o  r  KEBATODEITIS 

(icepas,  a  horn,  the  cornea). — Inflammation  of  the 
cornea.  See  Eye  and  its  Appendages,  Diseases 
of. 

KEBION  (KTjpIoe,  a  honeycomb). — A  term 
applied  to  a  pustular  folliculitis  of  the  scalp.  The 
inflamed  skin  occurs  in  the  form  of  one  or  several 
blotches  of  a  deep  red  colour,  prominent,  and 
dotted  over  with  yellow  spots — the  apertures  of 
the  follicles,  from  which  the  hair  has  been  ex- 
pelled, and  which  exude  a  copious  muco-purulent 
fluid.  The  yellow  spots  are  converted  into  hok 
lows  by  the  tumefaction  of  the  framework  of 
inflamed  skin,  and,  no  doubt,  thereby  suggested 
the  idea  of  a  honeycomb,  whilst  the  muco- 
purulent secretion  might  in  like  manner  be 
compared  to  honey.  Another  feature  of  the 
disease  is  the  elimination  of  the  hair  from  the 
inflamed  follicles,  and  the  subsequent  baldness 
of  the  affected  part.  Kerion  is  sometimes  as- 
sociated with  tinea  capitis.  See  Skin,  Diseases 
of;  and  Tinea. 

Erasmus  Wilson. 

KIDNEYS,  Diseases  of.  — Synon.  :  Fr. 
Maladies  des  Reins ;  Ger.  Nierenkrankheiten. — 
The  kidney  is  subject  to  a  number  of  diseases, 
which  will  be  considered  in  the  following  pages 
in  alphabetical  order.  At  the  outset,  however, 
it  will  be  convenient  to  present  an  outline  of  the 
abnormal  phenomena  to  which  these  affections 
may  give  rise. 

Summary  of  Symptoms. — The  facts  upon 
which  the  diagnosis  in  diseases  of  the  kidneys  is 
founded,  are  of  three  classes,  namely ; — A.  Ab- 
normal local  conditions  ;  B.  Abnormalities 
of  the  urinary  secretion  ;  C.  Abnormalities 
in  other  parts  of  the  system,  secondary  to 
the  local  phenomena. 

A.  Abnormal  local  phenomena.  —  These 
may  be : — 

a.  Subjective.  The  patient  may  experience 
pain  or  uneasiness  in  the  region  of  the  kidney, 
on  one  or  both  sides ;  and  abnormal  sensations 
may  be  also  referred  to  the  ureter,  the  bladder, 
or  the  urethra.  The  pain  may  be  influenced  by 
attitude  or  by  exertion ;  and  be  either  constant, 
paroxysmal,  or  periodic.  It  may  be  aggravated, 
relieved,  or  unaffected  by  pressure. 

b.  Objective.  Examination  of  the  abdomen  and 
pelvis,  by  means  of  palpation  and  percussion, 
may  reveal  the  presence  of  a  tumour  connected 
with  the  kidney.  The  tumour  may  be  solid  or 
fluid;  uniform  or  lobulated.  Tumours  of  the 
kidney  may  generally  be  made  out  by  palpa- 
tion, and  especially  by  tilting  with  the  one 
hand  the  mass  forwards  from  the  lumbar  region, 
upon  the  fingers  of  the  other  hand  applied  in 
front.  In  some  cases  the  absence  of  the  kidney 
from  its  normal  position  may  be  ascertained  by 
percussion  in  the  lumbar  region.  By  careful  ob- 
servation of  the  relative  form  of  the  two  sides  at 
the  back  and  in  front,  either  the  presence  of  tu- 
mour, or  the  absence  of  the  organ,  maybe  rendered 
distinct. 
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B.  Abnormalities  of  the  urinary  secre- 
tion.— a.  The  urine  may  be  altered  in  quantity. 
It  may  be  increased,  as  in  waxy  degeneration  of 
the  kidney,  or  in  advanced  stages  of  cirrhotic  and 
inflammatory  Bright'6  disease ;  or  diminished, 
either  from  obstruction  to  its  escape,  or  from 
failure  of  secretion.  The  conditions  leading  to 
obstruction  to  outflow  are  certain  diseases  of  the 
urethra,  prostate,  bladder,  or  ureters ;  the  last- 
named  inducing  suppression  only  where  both 
the  ducts  are  simultaneously  occluded,  or  where 
one  kidney  having  been  previously  destroyed,  the 
ureter  of  the  other  side  subsequently  becomes 
affected.  The  impaction  of  calculi,  and  the  pres- 
sure of  new-formations  are  the  chief  causes  of 
these  obstructions.  The  conditions  leading  to 
diminution  or  failure  of  secretion  are  the  py- 
rexial  state ;  obstruction  of  uriniferous  tubules, 
as  by  inflammatory  products;  long-standing 
passive  congestion,  as  in  cardiac  disease;  and 
probably  some  forms  of  altered  innervation. 

b.  The  urine  may  be  altered  in  colour,  as  from 
the  presence  of  blood,  pus,  bile,  purpurin ;  or  of 
substances  introduced  into  the  system,  such  as 
logwood,  rhubarb,  senna,  tar,  and  carbolic  acid. 

c.  The  specific  gravity  may  be  altered,  being 
much  raised  when  the  proportion  of  water  is 
small,  or  when  an  excessive  amount  of  sugar  or 
of  urea  is  being  eliminated,  or  when  a  large  pro- 
portion of  blood  or  of  albumin  is  present.  It  is 
diminished  whenever  the  proportion  of  water  is 
excessive,  or  the  elimination  of  urea  diminished. 
It  is  thus  an  important  feature  of  renal  disease. 
In  determining  the  specific  gravity  it  is  impor- 
tant to  remember  that,  when  the  specimen  has 
stood  for  some  time,  it  may  vary  in  different 
parts  of  the  same  column  of  fluid  ;  that  it  varies 
with  the  temperature,  being  lower  in  warm  than 
in  cold  fluid;  and  further  that  it  varies  at  dif- 
ferent times  of  the  day,  in  relation  to  the  state 
of  the  digestion. 

d.  The  reaction  of  urine  varies  from  the  slightly 
acid  standard  of  health,  by  being  either  too  acid 
or  alkaline.  The  acidity  may  be  excessive  when 
the  urine  is  passed,  or  may  become  increased 
after  it  has  been  voided,  in  consequenpe  of  the 
acid  fermentation.  It  may  be  alkaline  when 
passed,  from  the  presence  either  of  fixed  alkali 
or  of  ammonia.  The  ammonia  results  from  de- 
composition of  urea,  and  this  change  constantly 
occurs  in  urine  which  has  been  kept  and  allowed 
to  decompose. 

e.  Albumin  is  a  common  morbid  constituent  of 
urine,  either  temporary  or  permanent.  Tempo- 
rary albuminuria  may  be  artificially  produced  by 
the  ingestion  into  the  stomach,  or  by  subcutaneous 
injection,  of  raw  albumin  of  egg;  and  it  some- 
times results  from  derangement  of  the  digestion, 
due  to  the  use  of  indigestible  articles  of  food.  It 
occurs  in  certain  blood-diseases,  such  as  scarlet 
fever,  erysipelas,  diphtheria,  and  acute  yellow 
atrophy  of  the  liver,  and  is  probably  due  to  the 
irritation  of  the  kidneys  by  the  poisons  proper  to 
these  maladies.  It  also  occurs  in  some  cases  whore 
fever  is  high  and  persistent,  and  is  then  to  be 
explained  by  alteration  of  the  condition  either 
of  the  vascular  walls,  of  the  renal  colls,  or  of  the 
innervation  of  the  kidneys.  It  also  occasionally 
results  from  the  use  of  certain  drugs,  such  ns 
turpentine  and  cantharides  ;  certainly  sometimes 
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from  nervous  affections,  such  as  exophthalmic 
goitre,  epilepsy,  and  injuries  to  or  organic  dis- 
ease of  the  brain.  Permanent  albuminuria  is  met 
with  in  all  the  forms  of  Bright's  disease ;  most 
abundantly  in  the  inflammatory  form ;  to  a  less 
extent,  but  constantly,  in  the  albuminoid ;  to  a 
still  less  extent,  and  sometimes  altogether 
absent,  in  the  cirrhotic  variety.  It  also  re- 
sults from  passive  congestion  of  the  kidneys,  due 
to  cardiac  disease  or  other  cause  ;  as  well  as 
from  suppurative  nephritis  and  other  diseases  of 
the  kidney,  and  from  pyelitis.  The  ordinary  albu- 
min of  the  blood-serum  is  the  form  which  usually 
appears  in  the  urine.  Now  and  then  it  is  found, 
especially  in  the  course  of  or  after  acute  febrile 
diseases,  that  a  variety  of  albumin  occurs  in  the 
urine  which  is  unaffected  by  heat  and  nitric 
acid,  but  which  becomes  coagulated  by  alcohol. 
This  may  either  be  from  alteration  of  the  sub- 
stance itself,  or  from  the  presence  of  some  mate- 
rial which  interferes  with  the  ordinary  chemical 
reaction.  See  Albumintjbia. 

f.  Urea  is  diminished  in  quantity  wherever 
there  is  destruction  of  the  renal  epithelium,  as 
jn  the  different  forms  of  Bright's  disease,  especi- 
ally the  cirrhotic  and  inflammatory  varieties. 

g.  The  physical  and  chemical  characters  of  the 
urine  are  often  much  modified  by  conditions 
other  than  diseases  of  the  kidneys  themselves, 
and  abnormal  ingredients  may  be  present,  such 
as  sugar  or  bile,  but  these  alterations  do  not 
come  within  the  scope  of  the  present  article. 

h.  Deposits  are  also  frequently  present  in  the 
urine,  which  are  due  to  various  causes  apart 
from  renal  disease,  namely,  urates  and  uric  acid, 
oxalate  of  lime,  phosphates,  cystine,  xanthine, 
tyrosine,  and  leucine.  Organic  deposits  are  im- 
portant in  many  affections  of  the  kidney  or  its 
pelvis.  In  the  first  place  the  epithelium  from  the 
latter  may  be  present  in  more  or  less  abundance. 
Pus  appears  as  a  fine  granular  yellowish  de- 
posit, which  becomes  viscid  and  transparent  on 
the  addition  of  liquor  potassse.  In  ammoniacal 
urine  it  is  sometimes  found  that  the  pus-cells 
have  undergone  this  change  within  the  bladder. 
Pus  may  be  derived  from  the  pelvis  of  the  kidney, 
or  from  the  kidney-substance  itself.  Deposits 
very  similar  in  general  appearance  to  pus  are 
sometimes  seen  in  cases  of  scrofulous  kidney, 
but  the  microscopic  appearances  are  different, 
the  corpuscles  being  altered,  and  often  associated 
with  fibrous  tissue.  Cancerous  deposits,  showing 
distinct  cancer-cells,  are  also  sometimes  met  with. 
The  presence  of  blood  gives  the  urine  a  smoky, 
pinkish,  or  actually  bloody  appearance.  See 
ELemattjbia. 

Tube-casts  are  sometimes  so  numerous  as  to 
constitute  a  deposit  quite  visible  to  the  naked 
eye.  Those  casts  are  solid  moulds  of  the  urini- 
ferous  tubules,  sometimes  formed  within  the  free 
lumen  of  the  tube,  but  far  more  frequently  with- 
in the  basement-membrane,  thus  including  the 
more  or  less  altered  epithelium.  The  simplest 
form  of  tube-cast  is  the  hyaline,  a  clear  structure- 
less cast.  Blood-casta  are  common,  containing 
distinct  red  corpuscles.  Epithelial  and  desqua- 
mative casts  aro  opaque  and  granular,  the  granu- 
larity being  due  for  the  most  part  to  the  abundance 
of  altered  epithelium  in  their  substance.  Fatty 
casta  are  those  which  exhibit  evidences  of  fetty 
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degeneration  of  the  epithelium.  See  BniGHT'b 
Disease  ;  Casts  ;  and  Ubine,  Morbid  Conditions  of. 

C.  Symptoms  occurring  in  other  parts  of 
the  body. — Very  important  symptoms  occur  in 
connection  with  renal  diseases,  affecting  the  or- 
gans of  circulation  and  of  digestion,  the  nervous 
system,  and  the  skin ;  but  these  are  for  the  most 
part  associated  with  Bright's  disease.  Set 
Bbight's  Disease  ;  and  Ub-emia. 

The  sevral  diseases  of  the  kidney  will  now 
be  indicated,  and  those  will  be  discussed  which 
are  not  described  under  special  headings  in  other 
parts  of  the  work. 

1.  Kidney,  Abscess  of. — Sykon.:  Renal  ab- 
scess.— This  is  often  used  as  a  generic  term  in- 
cluding any  accumulation  of  pus  in  connection 
with  the  kidney,  whether  in  the  substance  of  the 
organ,  in  its  pelvis,  or  even  around  it.  Strictly, 
it  applies  only  to  a  collection  of  matter  resulting 
from  suppuration  in  the  kidney-structure  itself. 
See  Kidney,  Inflammation  of  Pelvis  of ;  Kidney, 
Suppurative  Inflammation  of;  Pekixepheitis  ; 
and  Subgical  Kidney. 

2.  Kidney,  Acute  Atrophy  of. — Definition. 
This  is  a  rare  disease  of  the  kidney,  consisting 
in  rapid  exudation  into  the  cells  of  the  organ, 
followed  by  fatty  degeneration  and  disinte- 
gration ;  caused  by  unknown  conditions ;  cha- 
racterised by  sudden  occurrence  of  copious 
albuminuria,  with  very  numerous  tube-casts, 
and  frequently  marked  ursemic  symptoms ;  and 
resulting  apparently  invariably  in  death. 

JEtiology. — The  causes  of  this  affection  are 
unknown,  but  it  appears  probable  that  it  depends 
upon  some  form  of  blood-poison,  the  disease 
being  frequently  associated  with  acute  atrophy  of 
the  liver.  In  most  cases  it  would  appear  to  fol- 
low the  hepatic  disease ;  in  some  it  precedes  it. 
It  is  much  more  common  in  the  female  sex  than 
in  the  male ;  and  is  most  frequent  during  preg- 
nancy and  after  childbirth. 

Anatomical  Chabactebs.  —  There  are  two 
stages  in  the  progress  of  this  disease,  namely, 
(1)  that  of  exudative  infiltration  and  enlarge- 
ment ;  (2)  that  of  disintegration  and  atrophy. 
In  the  first  stage  the  organ  is  enlarged,  not 
markedly  congested,  the  capsule  strips  off 
readily,  the  substance  is  flaccid,  the  cortical 
substance  is  swollen,  the  individual  tubules  are 
enlarged  and  white.  On  section  the  vessels  are 
found  mostly  empty  of  blood,  being  compressed 
by  the  diseased  tubules.  The  tubules  are  occu- 
pied by  dense  opaque  material;  and  the  individual 
cells  are  swollen  and  granular,  their  nuclei  being 
hidden  by  molecular  cell-contents.  The  tubules 
of  the  cones,  as  well  as  those  of  the  cortical 
substance,  are  frequently  affected.  Many  of  the 
cells  also  are  in  a  state  of  fatty  degeneration,  or 
broken  down  even  at  this  stage.  In  the  more 
advanced  stage  the  organ  is  smaller  than  natu- 
ral, and  its  capsule  appears  wrinkled.  The  kid- 
dey  is  pale  and  flaccid.  When  cut  into  there 
escapes  a  quantity  of  dehris,  often  containing  oil- 
globules,  quite  visible  to  the  naked  eye.  The 
stroma  is  intact,  and  sections  can  easily  be  made 
with  a  Valentin's  knife.  The  sections  show 
that  many  of  the  tubules  are  denuded  of  epithe- 
lium, and  that  the  shrinking  of  the  organ  result* 
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from  this  disintegration.  It  is  easy  to  find  dif- 
ferent tubules  and  cells  in  various  stages  of 
transformation,  some  showing  the  early  stage  of 
■cloudy  swelling,  others  the  stage  of  fatty  trans- 
formation, and  others  the  disintegrating,  almost 
deliquescent  condition.  The  friability  of  the 
cells  is  quite  extraordinary,  the  weight  of  a  thin 
covering  glass  often  sufficing  to  reduce  them  to 
molecular  debris. 

It  will  be  observed  that  the  changes,  both  in 
the  organ  and  the  individual  cells,  exactly  cor- 
respond to  those  met  with  in  acute  atrophy  of 
the  liver. 

Symptoms. — The  symptoms  characterising  this 
affection  have  not  yet  been  very  fully  studied. 
Diminution  of  urine,  copious  albuminuria,  with 
deposit  of  casts  corresponding  to  the  changes  in 
the  kidney,  are  probably  the  chief  renal  symp- 
toms. A  tendency  to  haemorrhages,  jaundice, 
■and  uraemic  nervous  affections,  and  the  series  of 
symptoms  proper  to  acute  atrophy  of  the  liver, 
are  also  observed. 

Diagnosis. — There  is  probably  no  disease  with 
which  this  is  very  liable  to  be  confounded. 

Prognosis  and  Treatment. — The  prognosis 
must  be  unfavourable  ;  and  no  treatment  can  be 
of  any  avail. 


OF. 


789 


3.  Kidney,  Albuminoid  Disease  of. 

Bright's  Disease. 


See 


4.  Kidney,  Anomalies  of. — The  kidneys 
may  present  three  kinds  of  anomaly,  namely  : — 
1.  In  number.  2.  In  form.  3.  In  situation. 
Only  the  first  of  these  will  be  referred  to  here. 

Anomalies  in  Number. — Sometimes  one  kid- 
ney, with  the  corresponding  ureter,  is  entirely 
absent.  In  such  cases  the  organ  which  is  present 
is  much  above  the  normal  size.  There  is  generally 
no  symptom  present  during  life,  but  diseases  of 
the  pelvis  of  the  kidney  or  the  ureter  are  made 
more  formidable  in  persons  so  affected,  than  in 
those  normally  developed.  Occasionally  one  or 
more  supernumerary  kidneys  are  present.  See 
Kidney,  Malformation  of ;  and  Kidney,  Malposi- 
tions of. 

5.  Kidney,  Calculus  in.  See  Kenal  Cal- 
culus. 

6.  Kidney,  Cancerous  Disease  of.  See 
Kidney,  Malignant  Disease  of. 

7.  Kidney,  Chronic  Atrophy  of. — This  con- 
dition of  the  kidney  arises  under  a  variety  of 
circumstances,  but  specially  as  a  consequence  of 
hydronephrosis,  and  of  the  different  forms  of 
Bright's  disease.  In  hydronephrosis  the  atrophy 
commences  in  the  cones,  and  spreads  to  the  cor- 
tical substance.  In  all  the  forms  of  Bright's  dis- 
ease it  commences  at  the  surface  and  spreads  in- 
wards. In  hydronephrosis  atrophy  is  a  result  of 
the  pressure  of  the  renal  secretion,  as  it  accumu- 
lates in  the  dilated  pelvis  and  within  the  tu- 
bules. In  inflammatory  Bright's  disease  it  is  due 
to  interstitial  changes,  and  the  gradual  absorp- 
tion of  the  contents  of  the  occluded  uriniferous 
tubules.  In  cirrhotic  Bright's  disease  it  is  a  con- 
sequence of  the  contraction  of  the  hypertrophied 
fibrous  stroma,  and  the  consequent  destruction 
of  vessels  and  secreting  structures.  In  the  waxy 
or  albuminoid  form  it  is  due  to  the  niolecU' 


lar  absorption  of  the  hyaline  material  and  al- 
tered cells  which  occupy  the  uriniferous  tubules, 
as  a  consequence  of  the  degeneration  proper  to 
the  vessels. 

Anatomical  Characters. — Although  really 
atrophied,  the  hydrdnephrotic  kidney  appears 
large,  and  may  form  a  mass  several  times  the 
size  of  the  normal  kidney.  It  is  lobulated  on 
the  surface,  and  may  often  be  seen  to  be  little 
more  than  a  group  of  cysts  containing  watery 
fluid.  In  the  earlier  stages  no  change  is  ob- 
served, except  flattening  of  the  cones ;  in  the 
later  the  cortical  substance  also  is  more  or  less 
wasted.  This  condition  ia  usually  seen  only  on 
one  side,  the  other  kidney  being  natural,  or  some- 
what hypertrophied. 

Atrophy  from  inflammatory  Bright's  disease 
is  rarely  far  advanced  when  the  fatal  result 
occurs.  Both  kidneys  are  affected,  and  usually 
to  the  same  extent.  The  capsule  strips  off  readily. 
The  surface  presents  a  finely  granular  appear- 
ance. On  section,  the  cortical  substance  is  found 
relatively  diminished.  Many  of  the  tubules  are 
occupied  by  sebaceous-looking  material.  Many 
of  them  are  diminished  in  size,  and  irregular  in 
outline  from  absorption  of  their  contents.  The 
stroma  is  relatively  increased;  the  vessels  are 
little  altered. 

In  the  cirrhotic  form  the  atrophy  is  often  more 
advanced,  and  is  commonly  equal,  or  nearly  so, 
on  the  two  sides.  The  capsule  is  adherent,  the 
surface  granular  and  uneven.  On  section,  the 
cortical  substance  is  diminished,  and  it  often 
contains  many  cysts.  On  microscopic  examina- 
tion the  fibrous  stroma  is  found  markedly  in- 
creased, many  of  the  tubules  and  vessels  are 
destroyed,  while  the  smaller  arteries  are  thick- 
ened. 

In  the  albuminoid  form  the  kidneys  have 
in  some  cases  been  found  greatly  and  nearly 
equally  diminished  in  size.  The  capsule  6trips  oft 
readily ;  the  surface  is  finely  granular.  On  sec- 
tion the  cortical  substance  is  found  diminished, 
the  degenerated  Malpighian  bodies  remaining  sin- 
gularly prominent,  especially  towards  the  sur- 
face, the  stroma  appearing  relatively  somewhat 
increased,  and  the  hyaline  contents  of  the  tubules 
in  process  of  absorption. 

Symptoms. — No  definite  group  of  symptoms 
indicate  the  existence  of  atrophy.  Those  met 
with  in  the  atrophic  stages  of  the  different 
affections  are  described  under  each  disease. 

Partial  Atrophy  of  the  Kidney  results 
from  embolism,  new-formations,  and  other  like 
causes ;  and  is  in  many  instances  unattended  by 
symptoms. 

8.  Kidney,  Cirrhotic.  See  Bright's  Disease. 

9.  Kidney,  Congestion  of.  Sec  Kidney, 
Hyperas  mia  of. 

10.  Kidney,  Cystio  Disease  of. — Defini- 
tion.— A  chronic  morbid  state  of  the  kidney, 
caused  by  conditions  not  fully  ascertained ;  cha- 
racterised in  some  cases  by  no  symptoms,  in 
others  by  the  presence  of  tumours,  and  by  symp- 
toms resembling  those  of  the  cirrhotic  form 
of  Bright's  disease ;  resulting  in  permanent 
change;  and  not  amenable  to  treatment.  The 
formation  of  cysts  in  the  kidney  may  be  unim- 
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portaut,  either  from  the  small  number  of  cysts, 
or  from  the  co-existence  of  much  graver  disease 
of  the  kidney ;  but  it  may  constitute  a  serious 
disease. 

JEtiology. — Nothing  is  known  as  to  the 
causes  of  cystic  degeneration.  It  may  be  con- 
genital, or  may  come  on  during  adult  life.  The 
mode  of  origin  of  the  cysts  appears  to  be  from 
the  dilatation  above  obstructed  points  in  the 
course  of  uriniferous  tubules,  or  at  their  points 
of  origin  in  the  Malpighian  bodies.  Sometimes 
the  cysts  are  new  formations  in  connecticn  with 
epithelium ;  and  sometimes  they  arise  from  the 
fibrous  stroma  of  the  organ. 

Anatomical  Chabactebs. — Renal  cysts  vary 
greatly  in  size,  from  minute,  almost  microscopic, 
cavities,  to  spaces  capable  of  holding  several 
pints  of  fluid.  The  true  cystic  kidney  is  large  ; 
its  surface  is  uneven,  and  in  colour  resembles  a 
piece  of  conglomerate.  The  capsule  strips  off, 
but  often  with  some  difficulty.  On  section  its 
substance  is  found  replaced  by  multitudes  of 
cysts,  scarcely  any  proper  tissues  remaining. 
The  contents  are  sometimes  watery,  sometimes 
contain  urinary  constituents,  sometimes  are 
tinged  with  blood,  and  sometimes  are  gelatinous 
or  colloid. 

Symptoms. — In  many  cases  cystic  disease  of 
the  kidneys  is  unattended  by  any  symptoms ; 
and  even  when  the  disease  is  extensive  and  severe 
there  are,  as  a  rule,  no  constitutional  symptoms 
until  the  case  draws  near  its  termination.  Among 
local  signs  the  most  important  is  enlargement 
of  the  organs,  which  may  sometimes  be  made 
out  by  means  of  palpation  and  percussion,  in 
cases  which  are  advanced,  and  in  emaciated  sub- 
j  ects.  Both  organs  are  generally  equally  enlarged. 
The  urine  is  secreted  in  natural  or  in  excessive 
quantity  ;  its  specific  gravity  is  low  ;  and  it  con- 
tains albumin,  and  sometimes  blood.  The  ter- 
mination of  these  cases  is  not  unfrequently 
abrupt,  with  uraemic  convulsions  and  coma. 

Diagnosis. — The  points  which  are  of  impor- 
tance are  the  presence  of  bilateral  tumour ;  with 
copious  discharge  of  urine  of  low  specific  gravity, 
or  containing  albumin. 

Prognosis. — The  prognosis  is  always  un- 
favourable. 

Treatment. — Treatment  can  be  directed  only 
to  the  relief  of  symptoms. 

11.  Kidney,  Dropsy  of. — This  is  a  synonym 
for  hydronephrosis,  in  which  urine,  more  or  less 
altered,  accumulates  in  the  renal  pelvis,  as  the 
result  of  obstruction  of  the  ureter.  See  Hydro- 
nephrosis. 

12.  Kidney,  Embolism  of. — The  impaction 
of  emboli  in  the  branches  of  the  renal  arteries 
gives  rise  to  various  lesions,  of  which  the  most 
common  is  the  hemorrhagic  infarction  ;  next  to 
this  inflammation  and  secondary  abscesses ;  and 
more  rarely  gangrenous  inflammation.  These 
affections  often  do  not  manifest  themselves  dur- 
ing life  by  any  distinct  symptoms  ;  or  their  exist- 
ence may  be  revealed  by  sudden  albuminuria  and 
hematuria,  and  sometimes  by  general  constitu- 
tional disturbance  and  local  pain. 

jEtiology. — The  chief  cause  of  renal  embo- 
lism is  disease  of  the  valves  of  the  heart.  The 
emboli  may  bo  composed  of  coagulated  fibrin; 


or  of  fragments  of  the  tissue  of  the  valve,  which 
have  been  separated  by  ulceration.  More  rarely 
embolism  is  caused  by  fibrin  which  has  coagu- 
lated between  the  meshes  of  the  fleshy  columns 
of  the  heart,  or  by  coagula  which  have  formed 
on  the  roughened  inner  coat  of  arteries.  Among 
the  remoter  causes  are  those  of  endocarditis  and 
endarteritis.  This,  in  so  far,  vindicates  the  name 
which  Rayer  applied  to  these  infarctions — 'rheu 
matismal  nephritis.' 

Anatomical  Characters. — 1.  Of  hotnwrrhagu, 
infarction, — This  may,  for  convenience,  be  de- 
scribed as  passing  through  three  stages: — (1) 
that  of  red  consolidation;  (2)  that  of  fawn- 
coloured  transformation  ;  and  (3)  that  of  absorp- 
tion or  atrophy.  The  form  of  the  masses  is 
usually  conical,  or,  as  seen  on  section,  wedge- 
shaped,  the  base  being  towards  the  surface.  At 
first  a  patch  is  deeply  congested,  and  presents  a 
dark  red  colour.  On  microscopic  examination 
the  vessels  are  found  congested,  many  ruptured ; 
and  blood  is  extravasated  into  the  tubules.  In 
the  second  stage  this  redness  has  passed  away ; 
a  buff  or  fawn-coloured  mass  represents  the  red 
patch  of  the  earlier  stage.  On  microscopic 
examination  the  cells  of  the  tubules  are  found  to 
be  destroyed,  and  within  them,  as  well  as  in  the 
stroma,  blood-pigment  may  be  found,  la  the 
third  stage  there  is  commonly  a  depression  of 
the  surface  of  the  organ  ;  and,  on  section,  what 
had  been  the  conical  patch  is  represented  by  a 
fibrous  cicatrix. 

2.  Of  the  abscesses. — In  certain  cases,  espe- 
cially in  the  course  of  pyemia,  emboli  lead  to 
abscesses.  Throughout  the  organ  such  abscesses 
exist,  and  may  be  traced  in  various  stages, 
which  might  be  described  as  those  of  red  con- 
solidation, of  ashy-gray  consolidation,  and  of  sup- 
puration. In  this  condition  the  clot  is  not  to  be 
found  at  the  apex  of  the  cone  of  disease,  but 
imbedded  within  it.  Between  the  simple  infarc- 
tion and  the  abscess  there  is  an  intermediate 
form — a  certain  degree  of  suppuration  occurring 
at  the  margin  of  the  affected  area. 

3.  Of  gangrenous  patches. — Very  rarely  it  ap- 
pears that,  in  consequence  of  the  impaction  of  an 
embolus,  gangrene  of  the  affected  district  occurs, 
with  more  or  less  suppuration. 

Symptoms. — The  symptoms  of  the  embolic 
infarction  are  often  very  indistinct,  but  the  con- 
dition may  sometimes  be  diagnosed.  When 
valvular  disease  of  the  heart  or  extensive  cal- 
careous affection  of  the  arteries  exists,  and  when 
in  addition  to  this  sudden  albuminuria  or  hsemn- 
turia  appears,  with  some  degree  of  fever,  and 
pain  in  the  region  of  the  kidneys,  there  is  every 
reason  to  conclude  that  an  embolus  has  been  im- 
pacted. This  condition  is  rarely  one  of  impor- 
tance in  the  case,  for  much  graver  maladies  co- 
exist with  it.  The  occurrence  of  abscess  in  the 
kidney  may  sometimes  be  surmised  when  sudden 
albuminuria  or  hEematuria  becomes  superadded 
to  the  other  symptoms  of  pyaemia.  Gangrene  of 
the  kidney  or  a  portion  of  it  is  not  likely  to  be 
capable  of  diagnosis  during  life. 

Diagnosis. — The  diagnosis  of  renal  infarctioD 
turns  upon  the  points  above  referred  to.  It  is 
important  to  distinguish  it  from  Bright's  dis- 
ease, and  from  passive  congestion.  From  the 
former  it  is  distinguished  by  the  suddenness  of 
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the  onset,  the  shortness  of  its  duration,  the  ab- 
sence of  dropsy,  and  the  presence  of  cardiac  or 
vascular  disease ;  from  the  latter  by  the  sudden- 
ness of  its  development,  and  by  the  absence  of 
signs  of  stasia  in  other  organs. 

Prognosis. — The  prognosis  in  cases  of  infarc- 
tion is  favourable  so  far  as  the  kidneys  and  their 
functions  are  concerned,  but  unfavourable  in  this 
respect  that  there  is  a  tendency  to  the  impaction 
of  emboli  in  other  more  important  parts,  par- 
ticularly in  the  brain. 

Treatment. — No  special  or  particular  treat- 
ment can  be  directed  in  this  condition. 
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13.  Kidney,  Patty  Disease  of.— Definition. 
A  chronic  affection  of  the  kidney,  consisting  in 
simple  fatty  degeneration  of,  or  infiltration  into, 
the  renal  epithelium,  without  inflammation ; 
characterised  by  no  symptoms  as  yet  clearly 
ascertained. 

.ZEtiology. — Fatty  kidney  results  in  some 
cases  from  loag-continued  exhausting  disorders  ; 
from  senile  marasmus ;  from  starvation ;  from 
poisoning  with  phosphorus ;  and  perhaps  from 
excessive  indulgence  in  fatty  food. 

Anatomical  Characters. — The  organs  are  of 
about  the  natural  size,  their  surface  is  smooth, 
and  the  capsule  strips  off  readily.  There  is  no 
congestion,  and  scarcely  any  stellate  veins  are 
visible.  The  organ  is  more  soft  and  flexible  than 
natural,  and  the  surface  is  mottled  with  numer- 
ous deposits  of  sebaceous-looking  material.  On 
section  the  relative  size  of  the  cortical  substance 
and  the  cones  is  seen  to  be  preserved ;  and  be- 
yond a  general  pallor  there  is  no  change  except 
the  abundant  deposition  of  sebaceous-looking 
material,  mostly  in  the  tubules  of  the  cortical 
substance,  but  also  in  those  of  the  cones. 

On  examining  a  section  with  a  low  power  of 
the  microscope,  the  characteristic  fatty  opacity 
is  well-marked,  and  by  careful  scrutiny  it  may  be 
generally  made  out  that  the  fatty  material  is 
not  in  the  canal  of  the  tubule,  but  within  the 
epithelial  cells.  The  Malpighian  bodies,  the  ves- 
sels, and  the  stroma,  under  a  higher  power,  appear 
natural ;  and  in  transverse  section  of  the  tubules, 
a  clear  lumen  may  be  made  out.  It  will  thus  be 
observed  that  there  is  no  inflammatory  desqua- 
mation of  the. cells,  nor  exudation  filling  up  the 
lumen  of  the  tube. 

Symptoms. — Little  is  known  of  the  clinical 
features  of  this  affection.  But  the  quantity  of 
the  urine  appears  to  be  diminished.  There  is  cer- 
tainly no  albuminuria,  and  apparently  no  other 
important  change  in  its  composition.  Dr.  Lang, 
of  Dorpat,  has  shown  that  a  little  free  oil  is 
sometimes  found  in  the  urine. 

Diagnosis. — It  is  scarcely  possible  to  diagnose 
this  affection  with  certainty;  but  diminution  of 
the  urine,  without  albuminuria,  and  with  the  pre- 
sence of  oil  in  the  urine,  especially  if  associated 
with  the  signs  of  fatty  liver,  and  with  any  of  the 
known  causes  of  fatty  degeneration,  may  lead  to 
the  establishment  of  the  diagnosis. 

Prognosis. — The  renal  affoction  is  not  gener- 
ally an  important  element  in  the  prognosis,  other 
conditions  of  more  importance  being  present. 

Treatment. — General  tonic  treatment,  and 
the  removal  of  the  cause  when  known,  are  the 
only  indications. 


14.  Kidney,  Gouty.— This  is  a  form  of  con- 
tracted granular  kidney,  occurring  in  gouty  sub- 
jects, and  attended  with  the  deposit  of  urates  in 
the  renal  tubules.  See  Bright's  Disease  ;  and 
Gout. 

15.  Kidney,  Granular. — A  synonym  for  a 
chronic  form  of  Bright's  disease,  where  the 
kidney  presents  a  granular  appearance.  See 
Bright's  Disease. 


16.  Kidney,  Haemorrhage  in  connection 
with.. — Blood  may  escape  into  the  substance  of 
the  kidney,  as  the  result  of  embolism  or  injury  ; 
into  the  tubules,  giving  rise  to  blood-casts ;  or 
into  the  renal  pelvis,  especially  from  injury  to 
the  mucous  lining  by  calculi.  The  only  diag- 
nostic indication  of  this  event  is  the  presence 
of  blood  in  the  urine,  intimately  mixed  with  it, 
or  sometimes  in  clots.  A  coagulum  of  blood 
may  block  up  the  ureter.  See  H-EMATintjria, 
Paroxysmal  ;  and  Hematuria. 

17.  Kidney,  Hydatid  Disease  of. — Defi- 
nition. —  A  chronic  parasitic  disease  of  the 
kidney,  caused  by  the  reception  into  the  system 
of  the  ova  of  the  Taenia  echinococcus,  and  the 
development  in  the  kidney  of  the  corresponding 
cystic  form ;  consisting  in  the  formation  of  hy- 
datid cysts — '  echinococcus  hominis ' — in  the  sub- 
stance of  the  organ  ;  characterised  in  some  cases 
by  no  symptoms,  in  others  by  renal  tumour,  or 
by  the  discharge  of  cysts  with  the  urine,  after 
symptoms  resembling  those  of  renal  calculus ; 
and  resulting  sometimes  in  recovery,  sometimes 
in  death,  either  by  perforation  into  the  lung,  in- 
testine, or  other  part,  or  by  suppuration. 

.(Etiology. — The  tape-worm  form  is  the  Taenia 
echinococcus,  which  inhabits  the  intestine  of  the 
dog.  The  frequency  of  hydatid-disease  is  deter- 
mined by  the  frequency  of  the  occurrence  of  the 
tape-worm  in  the  dogs,  and  by  the  habits  of  the 
people.  It  is  common  in  Iceland,  in  Egypt  and 
in  South  Australia.  In  England  it  is  not  com- 
mon ;  in  Scotland  it  is  very  rare.  See  Hydatids. 

Anatomical  Characters. — The  affected  organ 
is  enlarged,  sometimes  greatly.  It  is  often  con- 
nected by  adhesions  to  neighbouring  parts.  A 
globular  tumour  projects  from  the  surface,  and 
extends  into  the  substance  of  the  kidney,  in- 
ducing corresponding  atrophy.  The  cyst  has 
an  outer  covering  of  fibrous  tissue  derived  from 
the  organ ;  and  an  inner  coat — the  cyst  proper, 
which  may  be  barren,  that  is,  devoid  of  daugh- 
ter-cysts, or  may  contain  within  it  numerous 
smaller  cysts  and  processes  growing  inwards 
from  the  walls,  containing  scolices  which  may 
give  origin  to  the  corresponding  tape-worm.  In 
either  case  the  cyst-wall  is  somewhat  tensely 
expanded  by  a  clear  liquid,  rich  in  chloride  of 
sodium.  The  cyst  enlarges  gradually,  and  may 
burst  in  various  directions,  but  most  frequently 
into  the  pelvis  of  the  kidney,  or  into  the  lungs 
and  bronchi.  Sometimes  suppuration  of  the  cyst 
occurs,  and  accordingly  one  finds  on  post-mortem 
examination  the  remains  of  a  shrivelled  and 
sunken  cyst,  with  caseated  contents,  in  which 
are  imbedded  remains  of  daughter-cysts  and 
hooklets  from  the  scolices. 

Symptoms. — The  course  of  hydatid-disease  of 
the  kidnoy  is  always  chronic.    It  may  be  pro- 
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longed  for  many  years.  The  advance  is  insidious. 
Attention  is  sometimes  drawn,  first  to  the  pre- 
sence of  a  tumour,  sometimes  to  the  evidences 
of  its  rupture.  When  rupture  takes  place  into 
the  pelvis  of  the  kidney,  daughter-cysts  passing 
along  the  ureter  give  rise  to  symptoms  resem- 
bling those  of  renal  colic  ;  but  the  discharge  of 
the  cysts,  and  the  results  of  the  microscopic 
examination,  reveal  the  true  cause  of  the  irrita- 
tion. After  such  a  discharge  the  cyst  may 
atrophy ;  sometimes  it  happens  that  a  second 
or  even  a  third  discharge  occurs  after  a  shorter 
or  longer  interval.  When  the  discharge  is  by 
»he  lung,  pain  and  cough  occur,  due  to  irritation 
of  the  pleura.  Then  the  expulsion  of  the 
hydatids  takes  place  ;  sometimes  this  also  results 
quite  favourably.  The  special  features  of  a 
hydatid  tumour  are  its  globular  form  and  its 
elasticity.  When  suppuration  occurs,  fever  super- 
venes, attended  with  local  pain. 

Diagnosis. — The  diagnosis  of  hydatid  of  the 
kidney  depends  upon  the  presence  of  a  tumour 
of  a  special  kind;  and  is  made  certain  by  the 
discharge  of  cysts  or  hookletg. 

Prognosis. — The  prognosis  is  always  doubtful. 

Treatment. — Medicine  is  of  no  avail.  The 
best  treatment  is  the  removal  of  the  fluid  con- 
tents of  the  cyst  by  aspiration.  When  such  re- 
moval is  effected  the  parasites  die,  and  the  cyst 
shrivels  up. 

18.  Kidney,  Hypereemia  of: — Definition. 
An  acute  or  chronic  affection  of  the  kidney, 
consisting  in  active  or  passive  congestion  of  its 
vessels,  with  secondary  changes  ;  characterised 
by  the  appearance  of  albumin,  and  sometimes  of 
blood  and  of  hyaline  tube-casts  in  the  urine,  the 
quantity  of  urine  being  generally  diminished, 
and  its  specific  gravity  natural ;  resulting  in  re- 
covery if  the  cause  be  removed,  but  in  the  passive 
form  commonly  continuing  or  recurring  till  the 
fatal  result  is  induced,  partly  by  the  original, 
and  partly  by  other  causes. 

JEtiologt. — Active  congestion,  that  is  conges- 
tion due  to  increased  influx  of  arterial  blood, 
may  be  caused  by  inflammation;  by  various  blood- 
poisons,  such  as  those  of  scarlet  fever,  measles, 
typhus ;  and  by  some  medicinal  substances,  such 
as  cantharides,  turpentine,  cubebs ;  also  probably 
by  agencies  which  paralyse  the  muscular  fibres 
of  the  small  arteries — as  is  sometimes  seen  in  the 
course  of  exophthalmic  goitre — or  which  increase 
the  blood-pressuro  in  the  renal  arteries.  Pas- 
sive congestion,  which  implies  congestion  due  to 
hindrance  to  the  efHux  of  venous  blood  from  the 
organ,  may  be  caused  by  any  obstruction  to  the 
circulation.  It  is  most  commonly  mot  with  in 
cases  of  cardiac  disease,  where  the  right  chambers 
of  the  heart  are  dilated.  It  also  results  from 
such  diseases  of  the  lungs  as  are  followed  by 
dilatation  of  the  right  side  of  the  heart— for 
example,  emphysema.  It  also  sometimes  arises, 
though  much  more  rarely,  from  obstruction  in 
the  course  of  the  inferior  vena  cava,  or  in  the 
renal  veins,  as  from  pressure  of  aneurismal 
or  other  tumours,  or  from  the  formation  of  a 
thrombus. 

Anatomical  Characters. — In  the  active  form 
of  ronal  hyperemia,  the  anatomical  changes  are 
probably  less  marked  after  death  than  during 
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life.  The  kidneys  are  generally  of  fully  the  nor- 
mal size  ;  the  capsule  strips  off  readily ;  and  the 
surface  is  smooth.  On  section  the  vessels  are 
found  congested;  the  Malpighian  bodies  fre- 
quently standing  out  prominently,  being  dis- 
tended with  blood.  The  vessels  of  the  cones  are 
also  overfilled.  More  or  less  evidence  of  inflam- 
matory change  is  to  be  found  in  the  tubules,  the 
epithelium  being  granular  and  opaque,  and  the 
lumen  of  the  tubules,  especially  those  of  the 
cones,  being  filled  up  with  coagulated  fibrin. 
Blood  is  sometimes  found  extravasated  into  the 
convoluted  tubules.  The  stroma  is  unaltered. 
Sometimes  there  is  congestion  of,  or  even  extra- 
vasation into  the  mucous  membrane  of  the  pelvis 
of  the  kidney  and  of  the  ureter.  In  passive 
congestion  the  anatomical  changes  are  more 
marked,  and  vary  with  the  duration  and  inten- 
sity of  the  affection.  In  the  slighter  forms, 
or  in  those  of  short  continuance,  the  kidney  is 
of  fully  the  natural  size  ;  its  capsule  strips  off 
readily ;  the  surface  of  the  organ  is  smooth ; 
and  there  is  evidence  of  congestion.  On  section, 
the  congestion  is  seen  to  occupy  the  veins  and 
the  Malpighian  bodies ;  sometimes  there  are  evi- 
dences of  extravasation  of  blood  ;  and  sometimes 
fibrinous  coagula  are  found  in  the  tubules. 

In  the  more  chronic  forms,  although  the  cap- 
sule strips  off  readily,  the  surface  is  somewhat 
uneven ;  congestion  is  still  marked  on  the  sur- 
face, but  scarcely  so  distinctly  as  in  the  earlier 
stage.  On  section  the  organ  feels  firmer  than 
natural ;  it  is  in  a  condition  which  may  be  best 
described  by  the  term  induration.  Its  small 
veins  and  Malpighian  bodies  are  dilated  and  full 
of  blood ;  the  fibrous  stroma  is  relatively  increased, 
especially  towards  the  surface  of  the  organ ; 
some  of  the  tubules  are  wasted,  some  are  blocked 
up  with  exuded  material,  and  some  exhibit  evi- 
dence of  disintegration  and  fatty  degeneration 
of  the  epithelium.  The  condition  of  the  stroma 
thus  approaches  that  of  cirrhosis  of  the  kidney ; 
the  condition  of  the  tubules  approaches  that  of 
inflammation.  There  is  no  definite  boundary  line 
between  the  conditions  anatomically ;  still  the 
combination  of  the  changes  confirms  the  infer- 
ence which  must  be  drawn  from  the  study  of  the 
clinical  history,  that  these  hyperaemic  changes, 
though  approaching  to,  are  not  identical  with 
the  processes  properly  included  under  the  term 
'  Bright' s  disease.' 

Symptoms. — The  symptoms  of  active  conges- 
tion are  the  presence  of  albumin  in  the  urine, 
occasionally  accompanied  by  hyaline  tube-casts, 
and  sometimes  by  blood  in  greater  or  less 
quantity.  It  occurs  commonly  as  a  transient,  or 
occasionally,  as  a  recurring  condition,  and  unless 
when  it  betokens  a  commencing  inflammatory 
action,  is  rarely  of  much  practical  importance. 

In  passive  congestion  albuminuria  is  again  the 
leading  symptom ;  the  urine  is  generally  some- 
what reduced  in  quantity,  of  about  normal  spe- 
cific gravity,  often  of  acid  reaction,  depositing 
urates.  The  amount  of  urea  is  little  below  the 
normal.  Tube-casts  are  usually  scanty,  and  may 
be  wanting ;  when  present  they  are  hyaline 
or  sometimes  bloody,  and  occasionally  contain 
altered  epithelium.  The  other  symptoms  are 
those  of  obstruction  to  the  circulation ;  occlu- 
sion of,  or  pressure  on,  the  veins  ;  disease  of  the 
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heart ;  emphysema  of  the  lungs ;  and  goneral 
dropsy. 

Diagnosis. — The  question  relating  to  diagno- 
sis, which  is  of  most  practical  importance,  lies 
between  hyperaemia  and  inflammatory  Bright's 
disease.  In  making  this  distinction,  the  points 
to  which  we  have  to  attend  are  the  general  con- 
dition of  the  patient,  in  respect  to  the  possible 
causes  of  such  an  affection,  the  presence  of  car- 
diac or  pulmonary  disease,  or  of  venous  obstruc- 
tion. In  congestive  affections  the  urine  is  scanty, 
as  it  often  is  in  Bright's  disease,  but  it  is  of 
high  colour,  of  natural  specific  gravity,  and 
rarely  deposits  blood,  renal  epithelium,  or  tube- 
casts. 

Prognosis. — The  prognosis  depends  entirely 
upon  the  conditions  inducing  the  congestion.  In 
the  active  form  it  usually  rapidly  subsides ;  in 
the  passive  form,  it  is  persistent,  or  at  best,  if 
temporarily  got  rid  of,  is  almost  sure  to  recur. 

Treatment. — When  the  renal  congestion  is 
very  intense,  dry  cupping,  local  blood-letting, 
the  hot  air  or  the  warm  vapour  bath,  or  warm 
applications  over  the  kidneys,  may  be  indicated  ; 
but  the  treatment  is  mostly  that  of  the  diseases 
which  are  inducing  the  congestion.  Thus,  in  the 
case  of  cardiac  disease  digitalis  and  iron,  in  the 
case  of  pulmonary  disease  digitalis  with  squill, 
and  if  necessary,  a  little  blue  pill  or  carbonate 
of  ammonia,  are  indicated.  The  general  manage- 
ment should  be  that  proper  to  the  obstructive 
disease  which  has  induced  the  congestion. 

19.  Kidney,  Hypertrophy  of. — True  hyper- 
trophy, that  is  to  say,  increase  of  all  the  elements, 
or  of  the  essential  elements  of  the  kidney,  occurs 
only  in  one  organ  as  a  rule,  and  that  by  way  of 
compensation  for  atrophy  of  the  other. 

Simple  increase  of  bulk  of  the  kidneys  often 
results  to  a  certain  extent  from  congestion,  inflam- 
mation, the  various  forms  of  Bright's  disease, 
new  formations,  and  accumulation  of  the  secre- 
tion. 

Anatomical  Characters. — These  present  no 
peculiarity  beyond  the  enlargement,  the  organ 
weighing  sometimes  eight  or  nine  ounces,  the 
renal  artery  and  vein  being  proportionately  en- 
larged, with  a  corresponding  coarseness  of  struc- 
ture. 

Symptoms. — Hypertrophy  of  the  kidney  is 
without  symptoms,  but  it  might  so  happen  that 
the  enlargement  of  the  organ  could  be  detected 
on  physical  examination. 

20.  Kidney,  Infarction  in.  —  See  Kidney, 
Embolism  of. 

21.  Kidney,  Inflammations  of. — Inflam- 
mation of  the  kidneys  and  their  pelves  presents 
many  varieties.  The  kidneys  themselves  exhibit, 
first,  tubular  inflammation,  acute  or  chronic ; 
second,  inflammation  of  the  stroma,  acute  or 
chronic  ;  third,  suppurative  inflammation  of  the 
substance  of  the  organ,  6optic  or  non-septic.  The 
renal  pelvis  is  also  liable  to  acute  or  chronic 
inflammation.  It  will  serve  no  useful  purpose  to 
discuss  these  in  a  general  article,  and  therefore 
the  reader  is  referred  to  the  several  special  arti- 
cles. See  Brioht's  Disease  ;  Kidney,  Suppura- 
tive Inflammation  of;  and  Kidney,  Inflammation 
of  Pelvis  of. 
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22.  Kidney,  Inflammation  of  Pelvis  of. 

Synon.  :  Pyelitis  ;  Fr.  Pyelite ;  Ger.  Nieren- 
beckencntziindung. 

Definition. — An  acute  or  chronic  disease  of 
the  pelvis  of  the  kidney,  caused  by  extension  of 
inflammation  or  of  irritation  from  the  neigh- 
bouring parts,  by  renal  calculus,  by  cold,  or  by 
blood-poisoning ;  consisting  in  inflammation  of 
the  mucous  membrane,  frequently  associated 
with  changes  in  the  other  coats  and  in  neigh- 
bouring parts  ;  characterised  by  the  presence  of 
mucus  or  pus  in  the  secretion,  with  local  pain, 
and  more  or  less  constitutional  disturbance ; 
sometimes  resulting  in  recovery,  sometimes  in 
long-continued  illness,  and  occasionally  in  death. 

Etiology. — Pyelitis  is  caused  by: — (1)  ex- 
tension of  inflammation  from  neighbouring  parts 
of  the  urinary  tract  sometimes  from  the  kid- 
neys, sometimes  from  the  bladder ;  (2)  stagna- 
tion and  decomposition  of  the  urine  in  the  renal 
pelvis;  (3)  mechanical  irritation,  as  from  calculi 
and  gravel ;  (4)  exposure  to  cold ;  (5)  certain 
blood-poisons,  such  as  those  of  pyasmia,  diph- 
theria, and  typhus  ;  (6)  the  action  of  certain 
other  poisons. 

Anatomical  Characters. —  Three  types  of 
pyelitis  may  be  recognised,  namely: — (1)  the 
acute ;  (2)  the  chronic ;  and  (3)  the  calculous. 

(1)  Acute. — The  mucous  membrane  is  con- 
gested, and  its  surface  coated  with  mucus,  some- 
times with  a  bloody,  sometimes  with  a  diph- 
theritic layer.  The  membrane  itself  may  be 
more  or  less  extensively  destroyed  ;  and  the  cha- 
racteristic tailed  cells  of  the  pelvis  of  the  kidney 
may  be  thrown  ofF  in  excessive  quantity.  Be- 
sides these  cells,  the  cavity  contains  mucus  or 
muco-purulent  material  in  quantity. 

(2)  Chronic. — In  this  condition  the  mucous 
membrane  is  much  thickened,  often  of  a  slate- 
grey  colour,  with  ecchymoses,  and  sometimes 
with  ulcerative  abrasions  of  the  surface.  The 
other  coats  of  the  pelvis  and  ureter  may  also  be 
distinctly  thickened,  and  the  lumen  of  the  ureter 
may  be  more  or  less  narrowed,  The  cavity  con- 
tains purulent  material,  with  debris  of  broken- 
down  mucous  membrane;  and  sometimes,  the 
ureter  being  obstructed,  great  accumulation  of 
pus'  takes  place,  so  as  to  expand  the  pelvis  and 
lead  to  partial  atrophy  of  the  kidney  {pyo- 
nephrosis). 

(3)  Calculous. — In  this  form  the  mucous 
membrane  may  present  either  of  the  conditions 
above  described,  but  one  always  finds  mingled 
with  the  other  materials  calculi  of  greater  or 
less  size. 

Symptoms. — The  symptoms  of  acute  pyelitis 
may  be  either  well-defined,  or  masked.  There 
may  bo  uneasiness  or  acute  pain  in  the  loins  and 
along  the  line  of  the  ureter ;  sometimes  distinct 
rigors,  with  other  febrile  symptoms,  occur  ;  and 
the  urine  is  cloudy,  depositing  mucus  or  muco- 
purulent material,  or  sometimes  blood.  The 
most  characteristic  feature  is  the  presence  in  the 
urine  of  the  angular  tailed  cells  which  line  the 
pelvis  of  the  kidney.  The  condition  may  gradu- 
ally subside,  or  may  become  chronic ;  or  in  rare 
cases,  and  where  important  complications  exist, 
it  may  prove  fatal. 

In  chronic  pyelitis  there  is  often  an  aching 
feeling,  or  well-defined  pain  in  the  region  of  the 
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areters.  There  is  constitutional  disturbance, 
debility,  fever,  hectic ;  the  urino  is  opaque,  and 
deposits  pus — generally  grey,  sometimes  tinged 
■with  blood.  This  condition  may  go  on  for  long 
periods,  sometimes  terminating  in  recovery,  but 
often  persisting  and  proving  fatal  by  exhaustion, 
by  extension  to  the  kidney-substance  or  to  the 
cellular  tissue,  or  by  concomitant  complications. 

The  calculous  form  differs  from  the  others  in 
respect  of  its  cause  ;  and  in  being  attended  by 
more  pain,  by  more  tendency  to  haemorrhage, 
and  sometimes  by  the  presence  of  crystals,  gravel, 
or  calculi  in  the  deposit. 

If  the  escape  of  the  pus  should  be  prevented 
in  any  of  the  three  forms  of  pyelitis,  owing  to 
obstruction  of  the  ureter,  and  pyonephrosis 
result,  a  fulness  or  fluctuating  tumour  may  be 
detected  in  the  renal  region,  and  this  in  some 
instances  subsides  at  intervals,  •with  a  copious 
discharge  of  pus  in  the  urine. 

Diagnosis. — From  cystitis,  pyelitis  is  distin- 
guished by  the  absence  of  vesical  pain,  and  of 
frequent  calls  to  micturition ;  and  by  the  pres- 
ence of  the  lumbar  uneasiness,  and  the  more  in- 
timate admixture  of  the  foreign  materials  with 
the  secretion.  From  renal  inflammation  it  is 
distinguished  by  the  absence  of  tube-casts  ;  the 
seat  of  the  pain  ;  and  the  presence  of  the  charac- 
teristic cells  of  the  renal  pelvis.  From  strumous 
kidney  it  is  sometimes  almost  impossible  to  dif- 
ferentiate simple  pyelitis.  Indeed  the  two  con- 
ditions are  not  unfrequently  associated  together, 
but  the  presence  of  other  evidences  of  strumous 
disease,  the  enlargement  of  one  or  both  kidneys, 
and  the  presence  of  copious  debris,  in  addition  to 
the  pus,  often  suffice  to  distinguish  the  one  from 
the  other. 

Prognosis. — In  the  slighter  and  acute  forms 
of  pyelitis,  the  prognosis  is  generally  favour- 
able. In  the  chronic  variety  it  must  always  be 
guarded,  the  amount  of  danger  being  determined 
in  some  measure  by  the  cause,  the  constitutional 
conditions,  and  the  complications. 

Treatment. — The  first  essential  is  that  the 
patient  should  have  rest,  and  that  the  urinary 
secretion  should  be  copious  and  bland.  In  order 
to  secure  this  a  diet  largely  composed  of  milk 
and  simple  diluents,  or  in  some  cases  exclusively 
of  milk,  and  the  avoidance  of  stimulating  foods 
and  drinks,  are  to  be  insisted  on.  As  to  medi- 
cine, if  the  urine  be  excessiA'ely  acid,  alkalies 
should  be  administered ;  if  it  be  alkaline,  mine- 
ral acids  should  be  given.  Various  remedies 
which  appear  to  diminish  irritation,  such  as  the 
uva  ursi,  pareira  brava,  buchu,  triticum  repens, 
copaiva,  and  sandal-wood  oil,  ought  to  be  em- 
ployed. In  the  acuter  cases  the  application  of 
poultices  to  the  loins,  and  the  internal  administra- 
tion of  henbane  or  opium,  are  to  be  recommended. 

In  the  chronic  forms  of  pyelitis  a  similar  line 
of  treatment  should  be  persoveringly  followed ; 
and  in  casps  which  owe  their  origin  to  the  pres- 
ence of  calculi,  the  remedies  appropriate  to  the 
diathetic  condition  should  bo  employed.  Astrin- 
gents may  possibly  be  useful  in  checking  too 
copious  a  discharge  of  pus. 

23.   Kidney,    Malformations    of.  —  The 

commonest  malformation  of  the  kidneys  is  lobu- 
lation, which  is  a  relic  of  the  foetal  condition. 


Next  comes  the  undue  development  of  one 
organ.  Sometimes  there  are  two  pelves  belonging 
to  each  kidney,  or  two  ureters.  A  not  very  rare 
anomaly  is  the  horse-shoe  kidney,  which  consists 
simply  in  the  union  of  the  two  kidneys,  by  a 
band  of  renal  tissue,  at  either  end,  usually  the 
lower.  This  abnormality  is  often  attended  by 
anomalies  in  the  arrangement  of  the  ureters  and 
vessels.  A  very  rare  condition  is  that  in  which 
there  is  a  central  union  between  the  two  organs, 
owing  to  the  development  of  supplementary 
renal  structure  opposite  their  pelves.  None  of 
these  malformations  lead  to  any  important 
symptoms,  except  by  pressure  upon  the  duct  or 
vessels,  under  superadded  abnormal  conditions  of 
the  organs  themselves,  or  of  neighbouring  parts. 

24.  Kidney,  Malignant  Disease  of. — De- 
finition.— A  chronic  disease  of  the  kidney, 
caused  by  the  circumstances  which  induce  cancel 
elsewhere ;  consisting  in  the  formation  of  no- 
dules of  cancer,  or  the  infiltration  of  the  organ 
with  the  new  formation ;  characterised  by  a 
renal  tumour,  cachexia,  and  frequently  by  altera- 
tion of  the  urine  ;  and  resulting  in  death. 

^Etiology. — Primary  renal  cancer  arises  from 
causes  not  yet  ascertained.  It  occurs  at  two 
epochs  of  life,  namely,  in  early  childhood  and  in 
adult  age.  Children  under  four  years  appear 
specially  liable.  The  male  sex  is  more  fre- 
quently affected  than  the  female ;  the  right 
kidney  more  commonly  than  the  left. 

Secondary  cancer  of  the  kidney  is  most  fre- 
quently associated  with  carcinoma  of  the  liver, 
the  stomach,  the  mamma,  the  testicle,  or  the 
uterus ;  sometimes  of  the  supra-renal  bodies,  or 
the  mesenteric  glands. 

Anatomical  Characters. — All  the  varieties 
of  cancer  have  been  met  with  in  the  kidney,  but 
the  medullary  is  by  far  the  most  common.  It  is 
sometimes  primary,  sometimes  secondary.  The 
primary  affects  usually  one  kidney,  most  com- 
monly the  right ;  the  organ  is  often  much  en- 
larged, weighing  sometimes  as  much  as  sixteen 
or  seventeen  pounds,  and  this  even  in  young  chil- 
dren. In  ten  children  Dr.  Roberts  found  the  aver- 
age weight  8f  lbs. ;  in  ten  adults  he  found  it  9  J  lbs. 
Such  large  tumours  occupy  a  great  part  of  the 
abdomen,  and  push  the  colon  forward.  The 
cancer  is  in  some  cases  scattered  in  separate 
nodules ;  in  others  it  is  infiltrated  through  the 
mass.  It  commences  always  in  the  cortical  sub- 
stance, and  is  developed  from  the  fibrous  stroma. 
In  the  scattered  cases  the  remaining  portions  of 
the  kidney  are  quite  sound.  The  cancer  may 
involve  the  sub-mucous  tissue  of  the  mucous 
membrane  of  the  pelvis,  the  ureters,  and  the 
veins.  The  lymphatic  vessels  and  glands  also 
become  secondarily  affected.  Sometimes  it  af- 
fects the  peritoneum,  colon,  and  it  has  even 
involved  the  skin. 

When  the  renal  affection  is  secondary,  it  con- 
stantly affects  both  organs,  and  rarely  leads  to 
such  enlargement  as  is  seen  in  the  primary  dis- 
ease. It  occurs  in  the  form  of  numerous  nodules, 
developed  in  the  stroma  or  along  the  vessels. 
The  remaining  renal  tissue  is  commonly  healthy, 
but  it  may  be  inflamed  or  otherwise  altered. 

Stmptcms. — The  symptoms  of  primary  cancer 
generally  become  quite  distinct  when  the  disease 
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advances,  but  in  the  earlier  stages  they  are  very 
indistinct.  The  urine  itself  is,  as  a  rule,  natural 
in  quantity,  of  acid  reaction,  normal  specific 
gravity  and  colour ;  but  from  time  to  time  blood 
appears,  its  amount  varying  from  a  mere  trace 
to  a  very  serious  haemorrhage.  Sometimes  the 
blood  is  in  clots,  and  this  bleeding  may  be  the 
earliest  symptom;  and  it  occasionally  happens  that 
carcinomatous  elements  may  be  discovered  in  the 
urinary  deposit,  but  it  is  very  difficult  to  be 
sure  of  their  presence. 

Examination  of  the  abdomen  reveals  the  pre- 
sence of  a  tumour,  occupying  and  extending 
from  the  region  of  the  kidney.  The  tumour  is 
generally  nodulated,  of  tolerably  firm  consist- 
ence, and  dull  on  percussion.  The  colon  lies  in 
front  of  the  mass,  which  is  capable  of  being  tilted 
forward  by  pressure  on  the  renal  region.  When 
the  left  kidney  is  affected,  the  spleen  is  displaced 
upwards.  As  a  rule,  there  is  persistent  consti- 
pation, and  some  pain,  together  with  the  general 
symptoms  of  the  carcinomatous  cachexia. 

Diagnosis. — Carcinoma  of  the  left  kidney  may 
be  confounded  with  enlargement  of  the  spleen  ; 
with  perinephric  abscess ;  perhaps  sometimes 
with  disease  of  the  mesenteric  glands ;  or  with 
obstruction  of  the  colon,  and  retention  of  faeces. 

From  splenic  tumour  it  is  distinguished  by  its 
lower  position,  and  the  absence  of  the  splenic 
notch ;  the  normal  condition  of  the  blood  ;  and 
the  presence  of  blood  in  the  urine  ;  also  by  the 
nodulated  character  of  the  tumour  itself,  and  by 
the  position  of  the  colon. 

Erom  perinephric  abscess  it  is  distinguished  by 
the  absence  of  fever,  and  of  fluctuation  ;  as  well 
as  by  the  less  rapid  advance  of  the  disease. 

From  tumours  of  the  mesenteric  glands  renal 
cancer  is  distinguished  by  its  situation,  being 
more  towards  the  side  and  the  lumbar  region. 
The  mass  also  is  less  nodular  than  in  mesenteric 
growths,  which  are  composed  of  groups  of  glands. 

From  carcinoma  of  the  intestine,  with  accumu- 
lation of  faeces  above  it,  it  is  distinguished  by 
the  position  of  the  mass,  and  by  its  characters 
on  palpation ;  as  well  as  by  absence  of  the  signs 
proper  to  the  intestinal  disease. 

Carcinoma  of  the  right  kidney  may  be  con- 
founded with  tumour  of  the  liver,  especially  in 
children ;  but  the  presence  of  a  space  of  clear  per- 
cuBsion,  more  or  less  extended  between  the  liver 
and  the  tumour,  should  remove  all  doubt.  If 
the  diseased  kidney  touches  the  liver,  reliance 
must  be  placed  on  the  symptoms  proper  to  renal 
or  to  hepatic  disease. 

Cancer  of  the  kidney  is  to  be  distinguished 
from  tumour  of  the  ovary,  by  its  more  fixed  con- 
dition, and  the  history  of  its  growth. 

Prognosis. —  The  prognosis  is  in  all  cases 
unfavourable ;  the  duration  varies  with  the  form 
of  cancer.  Dr.  Walshe  thinks  eight  months  the 
average,  but  that  probably  is  too  short. 

Trkatmbnt. — Treatment  is,  of  course,  morely 
palliative — morphia,  belladonna,  henbane,  applied 
externally  or  injected  subcutaueously  to  relieve 
pain  ;  ergotine  and  other  preparations  of  ergot, 
acetate  of  lead,  and  gallic  acid  to  check  haemor- 
rhage ;  and  iron  as  an  astringent  and  blood-tonic. 
The  bowels  require  careful  attention ;  and  some- 
times there  may  be  so  much  ascites  as  to  warrant 
tapping. 
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25.  Kidney,  Malpositions  of. 

may  be  congenitally  displaced,  but  the 
tant  anomaly  coming  under  this  head  is  ~  the 
movable  kidney,  which  demands  special  consider- 
ation. 

Dkfinitiok. — The  movable  kidney  is  a  con- 
dition especially  affecting  women ;  consisting  in 
the  undue  mobility  of  one,  or  rarely  of  both  kid- 
neys ;  characterised  in  some  cases  by  no  symp- 
toms, in  others  by  uneasiness  or  pain  and  general 
nervous  disturbance,  and  by  the  presence  of  a 
tender  reniform  tumour,  with  clear  note  on  per- 
cussion in  the  renal  region  of  the  affected  side  ; 
resulting,  as  a  rule,  in  frequent  recurrence  of 
the  symptoms  without  danger  to  life. 

./Etiology. — Movable  kidney  is  more  common 
in  the  female  sex,  and  especially  in  those  who 
have  passed  through  many  pregnancies,  but  it  is 
not  exclusively  associated  with  women,  for  it 
occurs  (although  rarely)  in  males,  and  also  in 
children.  The  right  kidney  is  much  more  fre- 
quently affected — 65  out  of  91  cases  (Ebstein). 
Its  occurrence  is  probably  mainly  due  to  laxity 
of  the  abdominal  parietes,  and  unusual  length, 
or  irregular  distribution,  of  the  renal  vessels. 

Anatomical  Characters. — The  kidney  is  not 
necessarily  changed  in  its  structure,  but  its  posi- 
tion may  be  altered  in  any  direction. 

Symptoms. — In  many  cases  no  symptoms  oc- 
cur in  movable  kidney.  But  in  some,  whenever 
the  displacement  occurs,  much  uneasiness  or 
even  considerable  pain  is  experienced.  The 
writer  has  known  a  man  unable  to  work  in  con- 
sequence of  the  pain  induced  by  the  displace- 
ment, and  losing  a  day's  work  regularly  once  a 
week  or  once  a  fortnight.  The  sensations  are 
generally  rather  of  the  nature  of  vague  uneasi- 
ness than  of  actual  pain,  except  when  the  organ 
is  touched,  and  then  there  is  pain  of  a  peculiar 
and  sickening  kind.  On  percussion  over  the  renal 
region  posteriorly  a  clear  note  may  be  elicited 
on  the  affected  side,  and  sometimes  a  flattening 
may  be  made  out  at  the  part.  The  urine  some- 
times becomes  altered  during  the  attacks,  de- 
positing mucus  and  in  one  case  in  the  writer's 
practice  a  little  blood.  Careful  palpation  re- 
veals a  tumour,  of  characteristic  renal  form  ;  and 
now  and  then  pulsation  of  the  renal  artery  may 
be  felt.  The  morbid  condition  may  recur  at 
intervals  during  many  years,  and  is  in  some 
cases  apparent  for  a  time,  and  then  absent  for 
a  very  long  period.  It  is  liable  to  be  brought  on 
by  effort,  but  often  appears  without  discoverable 
cause.  Occasionally  it  is  found  that  the  dis- 
placed kidney  owes  its  position  to  the  existence 
of  carcinoma  or  other  disease  of  the  organ. 

Diagnosis. — The  malady  may  be  confounded 
with  tumour  of  a  malignant  nature,  originating 
either  in  the  abdomen  or  the  pelvis.  The  diag- 
nostic points  are,  the  fever ;  the  peculiar  tender- 
ness ;  the  mobility ;  the  occasional  disappear- 
ance ;  the  unchanging  character  of  the  tumour  ; 
and  the  occurrence  of  a  clear  percussion-note  and 
flattening  in  the  renal  region  of  the  affected  side. 
Prognosis. — The  prognosis  is  favourable. 
Treatment. — The  treatment  should  be  by 
means  of  bandages  or  trusses,  to  support  the  ab- 
dominal walls,  and  keep  up  a  pressure  upon  the 
kidney,  so  as  to  retain  it  in  its  normal  situation. 
In  the  case  of  the  working  man  above  referred 
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to,  complete  immunity  from  the  displacement 
was  obtained  by  the  use  of  a  bandage  with  a  pad 
so  arranged  as  to  keep  up  a  pressure  upon  the 
organ. 

26.  Kidney,  Morbid  Growths  of.  — The 
only  really  important  morbid  growths  of  the 
kidaey  are  cancer  and  tubercle.  Syphilitic  new 
formations  occasionally  occur,  but  give  rise  to  no 
characteristic  symptoms.  Growths  of  fibrous, 
fatty,  bony,  muscular,  and  glandular  tissue  have 
all  been  met  with  in  a  few  cases.  Hydatid 
disease  may  also  be  mentioned. 

27.  Kidney,  Parasites  of. — The  parasites 
which  have  been  described  as  existing  in  the 
human  kidneys  are  Hydatids,  Strongylus  gigas, 
Pentastoma  denticulatum,  and  Bilharzia  hsema- 
tobia. 

The  Strongylus  gigas  is  a  large  nematode 
worm,  and  is  extremely  rare  in  man.  The  Pen- 
tastoma denticulatum  is  the  larval  form  of  P. 
taenioides,  one  of  the  Arachnida.  It  was  found 
in  one  case  by  Wagner.  Bilharzia  haematobia  is 
a  trematode  worm,  about  three  or  four  lines  in 
length ;  and  inhabits  the  branches  of  the  portal 
system,  and  the  minute  veins  of  the  pelvis  of 
the  kidney,  ureter,  and  bladder.  The  parasite 
also  affects  these  structures  themselves.  So  com- 
mon is  it  in  Egypt,  that  out  of  363  post-mortem 
•examinations,  Griesinger  found  it  117  times. 

Symptoms. — Hydatid-disease  gives  rise  to  a 
tumour.  The  symptoms  produced  by  the  pres- 
ence of  Bilharzia  in  the  kidney  are  hematuria, 
with  irritation  of  the  urinary  tract.  This  para- 
site is  the  cause  of  the  endemic  hsematuria  of 
certain  regions.  The  other  parasites  do  not 
originate  any  definite  symptoms. 

Treatment. — In  the  treatment  of  patients 
affected  with  Bilharzia  haematobia,  the  internal 
use  of  oil  of  turpentine,  and  of  the  extract  of  the 
male  shield  fern,  is  recommended.  It  is  stated 
that  when  the  bladder  is  affected,  injections  of 
iodide  of  potassium,  twenty  or  thirty  grains  dis- 
solved in  tepid  water,  repeated  every  second  or 
third  day,  have  been  found  useful.  See  Kidney, 
Hydatid  Disease  of ;  Strongylus  gigas,  &c. 

28.  Kidney,  Suppurative  Inflammation 

of. — Definition. — An  acute  or  sub-acute  disease 
of  the  kidneys ;  caused  by  injuries,  extension  of 
disease  from  the  bladder,  and  perhaps  exposure  ; 
consisting  in  inflammation  and  suppuration  in 
the  kidney ;  characterised  by  constitutional  dis- 
turbance, with  local  pain  or  tenderness,  and  va- 
rious alterations  of  secretion ;  and  usually  result- 
ing in  death. 

.(Etiology. — The  commonest  causes  of  this 
disease  are  renal  calculus,  leading  to  inflamma- 
tion of  the  pelvis  of  the  kidney;  or  inflamma- 
tion of  this  part,  propagated  upwards  from  the 
bladder  or  urethra.  Next  in  frequency  is  pyae- 
mia, which  induces  metastatic  abscesses.  Com- 
paratively rarely  the  inflammation  is  a  result  of 
embolism  of  the  renal  arteries  ;  of  injuries  ;  and 
perhaps  of  exposure  to  cold. 

Anatomical  Characters. — The  affected  or- 
gans are  generally  above  the  natural  size.  The 
capsule  may  strip  off  readily,  but  often,  as  it  is 
being  stripped,  leads  to  tearing  of  the  substance, 
and  liberation  of  pus.    The  surface  is  frequently 


discoloured  in  patches.  The  abscesses  may 
be  described  as  passing  through  several  stages. 
There  is  first  the  stage  of  congestion,  with  exu- 
dation into  the  stroma  of  the  organ ;  secondly, 
the  stage  of  grey  consolidation ;  and  thirdly  that 
of  suppuration.  Occasionally  sloughing  occurs. 
Sometimes  perinephric  abscess  results,  from 
perforation  of  the  capsule.  Drying  up  of  the 
pus,  with  shrivelling  of  the  affected  area,  is  some- 
times met  with. 

Microscopic  examination  reveals  in  some  cases 
at  an  early  6tage  the  presence  of  colonies  of  bac- 
teria in  certain  districts  within  the  tubules, 
causing  irritation  first  in  them,  then  in  the 
stroma,  and  thus  inducing  suppuration. 

Symptoms. — The  most  important  clinical  fea- 
tures of  suppurative  nephritis  are  the  constitu- 
tional disturbance,  accompanied  by  pain  in  the 
region  of  the  kidneys,  and  tenderness  on  pres- 
sure, with  scantiness  of  secretion ;  the  urine  being 
albuminous  or  bloody,  or  sometimes  purulent, 
and  depositing  tube-easts. 

Diagnosis. — From  pyelitis,  suppurative  in- 
flammation of  the  kidneys  is  distinguished  by 
the  presence  of  tube-casts,  and  the  absence  of  the 
characteristic  angular  cells  of  the  calices  of  the 
pelvis.  From  perinephritis,  it  is  diagnosed  by 
the  absence  of  distinct  tumour,  and  by  the  his- 
tory of  the  case. 

Prognosis. — The  prognosis  is  generally  grave. 

Treatment. — The  strength  should  be  sup- 
ported by  suitable  food,  by  tonics,  and  stimu- 
lants when  necessary  ;  and  in  some  cases  benefit 
may  be  derived  from  poulticing,  fomentation,  or 
from  the  application  ot  leeches.  Under  suitable 
conditions  it  might  be  desirable  to  open  a  renal 
abscess,  and  evacuate  the  pus. 

29.  Kidney,  Syphilitic  Disease  of. — Sy- 
philis may  produce  in  the  kidney,  as  in  other 
organs,  congestion,  inflammation — either  simple 
or  gummatous,  with  the  cicatrices  and  nodules 
resulting  therefrom,  and  waxy  or  amyloid  de- 
generation. 

Etiology. — Nothing  is  known  as  to  the  con- 
ditions which  determine  the  action  of  the  syphi- 
litic poison  upon  the  kidney. 

Anatomical  Characters. — There  is  scarcely 
ever  an  opportunity  of  studying  the  appearances 
of  the  kidney  in  cases  of  congestion — probably 
over-filling  of  the  vessels,  with  slight  inflamma- 
tory conditions  of  the  tubules,  is  all  that  would 
be  found.  The  simple  interstitial  inflammation 
is  characterised  by  thickening  and  swelling  of 
the  fibrous  stroma,  in  patches  here  and  there. 
Gummatous  inflammation  is  rare,  but  when  it 
does  occur,  it  forms  masses  of  the  ordinary 
gummy  character.  Either  of  these  conditions 
may  lead  to  the  formation  of  syphilitic  cicatrices, 
which  may  appear  on  the  surface  of  the  organ, 
or  bo  imbedded  in  the  cortical  substance.  Their 
formation  is  attended  by  the  destruction  of 
tubules  in  the  affected  parts. 

Symptoms. — Albuminuria,  slight  in  amount 
and  of  temporary  duration,  occurring  along  with 
other  syphilitic  congestive  affections,  has  ap- 
peared to  tlio  writer  to  indicate  renal  conges- 
tion. Various  slight  cases  of  inflammatory 
Bright's  disease,  have  appeared  to  be  due  to  the 
syphilitic  poison.    Tho  symptoms  of  the  inter- 
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stitial  and  gummy  inflammations  are  not  ascer- 
tained, although  probably  albuminuria  attends 
them  also.  The  symptoms  of  waxy  degenera- 
tion are  described  under  Bright' s  Disease. 

Diagnosis. — The  diagnosis  of  syphilitic  dis- 
ease of  the  kidney  depends  upon  the  co-existence 
of  renal  symptoms  with  evidences  of  syphilis, 
while  other  diseases  of  the  kidney  are  excluded. 

Prognosis. — This  is  favourable  so  far  as  dan- 
ger is  concerned,  except  in  the  case  of  severe 
waxy  degeneration. 

Treatment. — Iodide  of  potassium  has  been 
found  to  be  useful  in  this  as  in  other  syphilitic 
affections,  at  least  in  the  congestive  and  inflam- 
matory conditions.  Should  it  fail  to  give  relief, 
the  bichloride  of  mercury  may  be  given  in 
moderate  doses,  and  continued  cautiously  even 
when  albuminuria  is  present. 

30.  Kidney,  Tuberculosis  of. — Definition. 
A  chronic  disease  of  the  kidneys  and  ureters ; 
caused  by  tubercular  infection,  or  by  strumous 
inflammation  of  the  structures  involved;  con- 
sisting in  the  formation  of  nodules  of  tubercle, 
or  in  strumous  inflammation  of  the  substance  of 
the  gland,  and  of  the  mucous  membrane  ;  charac- 
terised by  some  constitutional  disturbance,  some- 
times by  renal  tumour,  and  by  various  alterations 
of  the  urine,  particularly  deposit  of  caseous  puru- 
lent debris ;  and  resulting  usually  in  death. 

2Etiology. — The  direct  causes  of  tubercular 
disease  of  the  kidney  are  unknown.  It  is  more 
common  in  children  and  young  people  than  in 
those  more  advanced  in  life,  but  it — especially 
the  scrofulous  form — may  occur  later  on.  Men 
are  decidedly  more  frequently  affected  than 
women.  The  kidneys  are  rarely  equally  involved ; 
the  right  is  commonly  worse  than  the  left.  One 
organ  may  be  quite  free  from  disease. 

Anatomicax  Characters. — Under  this  term 
are  included  both  tubercle  proper,  and  strumous 
inflammation.  Tubercle  proper  occurs  in  the  form 
of  minute  miliary  nodules  scattered  throughout 
the  substance  of  the  organ,  as  a  local  manifes- 
tation of  a  general  true  tuberculosis.  Strumous 
inflammation  leads  to  the  formation  of  larger 
masses,  involving  either  the  mucous  membrane 
of  the  pelvis  of  the  kidney,  or  the  cortical  sub- 
stance. When  the  former  is  its  seat,  it  leads  to  a 
thickening  of  the  mucous  membrane,  commenc- 
ing in  patches  which  gradually  extend,  and  ulti- 
mately undergo  ulceration.  When  the  cortical 
substance  is  affected,  the  organ  becomes  en- 
larged ;  presents  a  markedly  lobulated  surface  ; 
and  on  section  conical  masses  of  altered  tissue 
are  found  to  correspond  to  the  prominences  of 
the  lobules.  Some  of  them  are  solid  and  cheesy  ; 
others  are  softened  in  the  centre ;  while  others 
are  completely  softened,  so  that  on  section  a 
quantity  of  puriform  dibris  flows  out,  leaving  a 
cavity  with  white  walls,  rendered  shaggy  by  the 
shreds  of  fibrous  tissue  which  project  from 
them.  Sometimes  scarcely  any  renal  struc- 
ture is  left.  Occasionally  what  remains  shows 
the  characters  of  waxy  degeneration.  The  dis- 
ease commences  in  the  stroma  of  the  organ  ;  the 
tubules  are  compressed,  but  are  rarely  the  seat 
of  inflammatory  changes.  When  the  mucous 
membrane  of  the  pelvis  of  the  kidney  and  the 
ureter  is  affected,  the  membrane  is  thickened  at 
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certain  parts,  and  afterwards  becomes  ulcerated  ; 
andthe  lumen  is  diminished,  or  completely  choked 
up  by  granular  debris.  Frequently  both  the  mu- 
cous membrane  and  the  substance  of  the  kidney 
are  affected.  It  occasionally  happens,  when  one 
kidney  is  exclusively  affected,  that  shrinking  of 
the  gland  takes  place ;  and  a  putty-like  material, 
rich  in  cholesterine,  or  perhaps  even  calcareous 
nodules  are  found,  occupying  the  smooth-walled 
cavities  produced  by  the  disease.  Tuberculosis 
of  the  ureters,  prostate,  vesiculse  seminales,  blad- 
der, and  testicle  not  unfrequently  co-exists. 

Symptoms. — When  tubercle  occurs  in  small  no- 
dules it  produces  no  symptoms,  and  even  in  the 
inflammatory  form  the  constitutional  symptoms 
are,  in  the  earlier  stages,  not  very  well-marked ; 
but  as  the  disease  advances,  fever,  passing  gra- 
dually into  the  hectic  type,  is  developed.  The 
local  symptoms  may  be  negative,  but  there  is 
frequently  pain  in  the  affected  organ,  with 
tenderness  on  pressure ;  and  in  some  cases  a 
tumour  may  be  felt  in  front,  or  percussion  may 
reveal  an  increased  area  of  dulness  in  one  or 
both  renal  regions.  The  secretion  may  be  nor- 
mal, or  even  sometimes  excessive  in  quantity, 
when  the  disease  is  not  far  advanced.  It  may  be 
acid  or  alkaline,  of  fair  specific  gravity,  albumi- 
nous, and  sometimes  bloody.  It  often  contains 
a  puriform  material,  with  debris  of  renal  tissue. 
Sometimes  there  are  masses  of  cheesy  material, 
which  are  eminently  characteristic,  occurring  in 
no  other  form  of  disease  of  the  urinary  tract. 
Occasionally  the  urine  becomes  suppressed,  and 
symptoms  of  uraemia  precede  the  fatal  termina- 
tion. Sometimes  a  tumour  may  be  felt ;  and  on 
percussion  behind,  it  may  be  found  that  the 
renal  dulness  is  more  extensive  on  one  side  than 
the  other. 

Diagnosis. — The  evidences  on  which  we  rely 
in  the  diagnosis  of  tubercular  disease  of  the  kid- 
ney are  the  presence  of  pyelitis,  combined  with 
those  of  tubercular  disease  in  other  parts,  and 
above  all  the  deposit  in  the  urine  of  the  character- 
istic fragments  of  cheesy  tissue  above  described. 

Prognosis. — The  prognosis  is  very  unfavour- 
able, on  account  both  of  the  local  and  of  the 
constitutional  conditions. 

Treatment. — The  treatment  is  merely  pallia- 
tive, to  relieve  pain  or  uneasiness ;  and  to  seek 
to  improve  the  general  health,  by  administering 
remedies  which  are  useful  in  strumous  affections. 

31.  Kidney,  Tumour  of. — Any  enlargement 
connected  with  the  kidney,  which  reveals  itself 
on  clinical  examination,  is  regarded  as  a  renal 
tumour.  This  may  be  due  to  mere  hypertrophy 
of  the  organ  ;  any  form  of  cystic  disease ;  accu- 
mulation of  any  fluid  in  the  renal  pelvis,  or  in 
the  kidney  itself;  or  a  solid  new-growth,  espe- 
cially malignant  disease.  For  a  description  of 
the  signs  of  these  several  conditions,  the  reader 
is  referred  to  their  respective  headings  in  this 
article. 

T.  Grainger  Stewart. 

KIESTIKTE  (kiSw,  I  am  pregnant ;  and 
etrfi^r,  a  pellicle). — Synon.  :  Fr.  Kyestiine;  Ger. 
Kyestein. — This  substance  was  formerly  be- 
lieved to  be  peculiar  to,  and  always  present  in, 
the  urine  of  women  in  pregnancy,  and  it  was 
held,  therefore,  to  be  significant  of  that  condition. 
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Recent  investigations  show  that  it  may  be  absent 
all  through  pregnancy,  or  present  only  during 
certain  months,  usually  from  the  second  to  the 
seventh;  that  it  may  be  present  in  the  urine  of 
anaemic  persons,  male  as  well  as  female ;  and 
therefore  that  it  has  not  the  diagnostic  value 
which  was  formerly  attached  to  it. 

Kiestine  is  a  nitrogenised  body  allied  to  caseine ; 
and,  according  to  Dr.  Braxton  Hicks,  the  amount 
deposited  from  urine  containing  it  can  be  aug- 
mented by  the  addition  of  rennet.  Chemically  and 
microscopically  it  is  a  variable  body.  Fat,  mucus, 
crystals  of  the  phosphates,  infusoria,  and  granu- 
lar matter  have  been  found  in  it.  If  urine  capable 
of  yielding  kiestine  be  set  aside  in  a  tall  glass,  a 
cloud,  apparently  of  mucus,  becomes  visible  in 
the  middle  of  it  on  the  second  or  third  day.  This 
soon  rises  to  the  top,  and  an  iridescent  pellicle 
is  seen  forming  on  the  surface.  When  this  has 
fully  formed,  it  begins  to  fall  through  the  fluid  in 
the  form  of  flocculi,  until  the  whole  is  deposited 
at  the  bottom  in  a  whitish  layer.  Another  pellicle 
containing  triple  phosphates  succeeds  this,  and 
putrefactive  changes  proceed. 

No  reliance  can  be  placed  upon  the  presence 
of  kiestine  as  a  proof  of  pregnancy, 

Alfred  Wiltshire. 

KIIOESTHESIS  (iciveai,  I  move,  and 
ctf(r6T)<ris,  sensation). — The  sense  of  movement. 

In  view  of  the  conclusion  that  the  term  '  mus- 
cular sense '  ought  to  be  abolished,  as  being  in 
several  respects  misleading,  when  applied,  as 
it  often  is  (see  Muscular  Sense)  by  different 
writers  with  totally  different  significations, 
partly  referring  to  some  and  partly  to  all  the 
impressions  which  we  derive  from  our  moving 
members,  or  from  movements  generally,  the 
writer  (The  Brain  as  an  Organ  of  Mind,  p.  543, 
and  Appendix)  has  proposed  to  employ  the  above 
term  as  the  designation  of  an  important  but 
confessedly  complex  sense-endowment.  He  re- 
gards it  as  a  form  of  sense,  'whereby  we  are  made 
acquainted  with  the  position  and  movements  of 
our  limbs,  whereby  we  judge  of  "  weight "  and 
"  resistance,"  and  by  means  of  which  the  brain 
also  derives  much  unconscious  guidance  in  the 
performance  of  movements  generally,  but  espe- 
cially in  those  of  the  automatic  type.'  In  re- 
gard to  the  various  components  of  this  endow- 
ment he  adds : — '  Impressions  of  various  kinds 
combine  for  the  perfection  of  this  "sense  of 
movement,"  and  in  part  its  cerebral  seat  or  area 
coincides  with  that  of  the  sense  of  touch.  There 
are  included  under  it,  as  its  several  components, 
cutaneous  impressions,  impressions  from  mus- 
cles and  other  deep  textures  of  the  limbs  (such 
as  fasciae,  tendons,  and  articular  surfaces),  all  of 
which  yield  conscious  impressions  of  different 
degrees  of  definiteness ;  and  in  addition  there 


seems  to  be  a  highly  important  set  of  "unfelt  " 
impressions,  which  guide  the  motor  activity  of 
the  brain  by  automatically  bringing  it  into  rela- 
tion with  the  different  degrees  of  contraction  of 
all  muscles  that  may  be  in  a  state  of  action.' 

Kinaesthetic  centres  or  mechanisms  would, 
therefore,  in  accordance  with  this  view,  exist  in 
the  brain,  just  as  visual  or  auditory  centres  also 
exist.  The  cerebral  seat  or  locus  pertaining  to 
the  movement^sense  would  perhaps  be  more  dif- 
fused, though  it  would  otherwise  hold  much  the 
same  relative  rank  as  the  several  cortical  me- 
chanisms for  the  more  special  senses. 

Disorders  of  Kin-esthesis. — In  certain  cere- 
bral and  spinal  diseases  the  sense  of  movement 
is  known  to  be  blunted,  or  actually  abolished, 
in  some  parts  of  the  body ;  and  that  in  regard 
either  to  the  whole,  or  only  to  some  of  its  com- 
ponent impressions.  Concerning  perversions  or 
exaltations  of  this  endowment,  however,  we  as 
yet  know  almost  nothing. 

Total  abolition  of  the  endowment  in  the  limbs, 
on  one  side  of  the  body,  exists  in  certain  rare 
cases  of  hemianaesthesia,  where  there  is  also 
complete  loss  of  tactile  sensibility.  On  the 
other  hand,  it  is  partially  impaired  in  both 
lower  extremities,  not  unfrequently,  in  cases  of 
locomotor  ataxy ;  whilst  in  another  class  of 
cases,  without  coexisting  anaesthesia,  there 
would  seem  to  be  an  absence  of  the  ordinary 
unconscious  impressions  emanating  from  muscles 
in  action,  and  as  a  consequence  motor  defects  of 
an  ataxic  order,  so  long  as  the  movements  at- 
tempted are  not  guided  by  sight  impressions. 
Incoordinate  movements  pertaining  to  this  latter 
category  are  decidedly  rare,  and  stand  in  need 
of  further  investigation. 

H.  Charlton  Bastian. 

KIN-COUGH  (Dutch,  Kienkhoeff).  Also 
Chin-cough.  Both  of  these  words  are  synonyms 
for  whooping  cough.    See  Whooping  Cough. 

KING'S  EVIL.  — A  popular  name  for 
scrofula,  originating  in  an  idea  formerly  held 
that  the  disease  could  be  cured  by  the  king's 
touch.    See  Scrofula. 

KISSINGENT,  in  Bavaria.— Common  salt 
waters.    See  Mineral  Waters. 

KLEPTOMANIA.— Insanity  characterised 
by  an  irresistible  impulse  to  steal.  See  Insanity, 
Legal ;  and  Criminal  Irresponsibility. 

KREUZNACH,  in  Germany. —  Common 
salt  waters  containing  Iodine.  See  Mineral 
Waters. 

KYPHOSIS  (icu<t>bs,  bent).— A  synonym  for 
angular  deformity  of  the  spine.  See  Spine 
Diseases  of. 


LABIO-GLOSSO-LARYNGEAL  PA- 
RALYSIS (labium,  a  lip  ;  y\Z>cr<Ta,  the  tongue  ; 
and  \dpvylj,  the  throat). — There  are  two  forms 
of  this  disease,  which  have  to  be  considered 
separately,  namely,  (A)  the  chronic  form;  and 
(jB)  the  acute  form.  It  mil  be  convenient  to 
■discuss  the  chronic  form  first. 

(A)  Chronic  Labio- Glosso  -  Laryngeal 
Paralysis. — Synon.  :  Fr.  Paralysie  glosso-labio- 
laryngee  (Trousseau)  ;  Ger.  Progressive  Bulbar- 
paralysie  (Wachsmuth). 

Definition. — A  progressive  symmetrical  pa- 
ralysis of  the  lips  and  adjacent  facial  muscles, 
of  the  tongue,  pharynx,  and  sometimes  also  of  the 
larynx  ;  with  or  without  conspicuous  wasting ; 
and  often  associated  with  muscular  atrophy 
elsewhere. 

History. — First  described  by  Dumesnil,  in 
1857,  and  by  Duchenne  in  1860,  the  disease  was 
made  generally  known  by  Trousseau's  lecture, 
published  in  1863.  By  the  latter  writer  it  was 
termed  '  labio-glosso-laryngeal  paralysis.'  The 
awkwardness  of  the  German  version  of  the  term 
led  "Wachsmuth,  in  1864,  to  designate  it 'pro- 
gressive bulbar  paralysis,'  and  German  literature 
has  given  wide  currency  to  the  term,  which  is, 
however,  open  to  the  objection  that  the  term 
'bulbar  paralysis'  has  been  applied  to  all  para- 
lyses of  the  nerves  arising  from  the  medulla 
oblongata. 

^Etiology. —  Of  the  causes  of  the  affection 
little  is  known.  It  is  a  disease  of  later  life, 
being  almost  unknown  under  forty.  Males  are 
affected  more  frequently  than  females.  The  dis- 
ease, as  such,  does  not  appear  to  be  inherited, 
but  in  many  cases  there  is  a  family  history  of 
other  affections  of  the  central  nervous  system. 
Of  immediate  causes,  exposure  to  cold,  mental 
anxiety,  and  imperfect  nourishment  have  been 
supposed  to  exert  an  influence  in  some  cases. 

Anatomicax  Characters. — The  tissue  of  the 
affected  muscles  is  pale ;  fatty  tissue  may  be 
in  excess ;  and  the  muscular  fibres  often,  but  not 
always,  present  granular  degeneration.  They  are 
frequently  narrowed  ;  whilst  the  tissue  between 
them  may  be  increased  in  quantity,  and  may 
contain  pigmentary  products  of  degeneration. 
The  motor  nerve-fibres  to  the  muscles  are  grey, 
translucent,  and  under  the  microscope,  dege- 
nerated. Their  nuclei  of  origin  in  the  medulla 
oblongata  are  also  diseased.  The  motor  cells  are 
shrunken  and  atrophied;  their  processes  are  lost; 
and  the  intermediate  tissue  is  degenerated.  The 
hypo-glossal  nucleus  is  examined  most  readily, 
and  the  change  in  it  is  striking,  as  well  as  in 
the  nucleus  of  the  spinal  accessory  (larynx).  The 
anatomical  change  which  underlies  the  affection 
of  the  lips  has  not  yet  been  detected.  There  is 
some  uncertainty  of  the  precise  origin  of  this  part 
of  the  facial  nerve.  Guided  by  Duchenne's  clinical 
observation  and  conclusion  that  these  fibres,  from 
their  affection  with  those  of  the  hypoglossal,  must 
arise  near  the  nucleus  of  the  latter,  Lockhart 
Clarke  believed  he  had  traced  them  to  a  group  of 


cells  close  to  the  hypoglossal  nucleus.  Later 
researches,  especially  those  of  Pierret  and  Mev- 
nert,  have  rendered  this  conclusion  doubtful.  It 
is  certain,  however,  that  a  large  number  of  the 
fibres  of  the  facial  descend  to  the  level  of  the 
hypoglossal  nucleus.  They  diverge  from  the  mid- 
dle line,  close  to  which  the  hypoglossal  nucleus 
is  situated,  and  some  at  least  pass  towards  the 
lower  part  of  the  column  of  cells,  which,  above, 
gives  origin  to  the  motor  fibres  of  the  fifth  nerve. 
But  the  physiological  association  of  the  move- 
ment of  the  tongue  and  lips  is  most  close.  We 
cannot  narrow  the  tongue  without  contracting 
the  orbicularis.  Hence  it  is  certain  that  the 
lower  facial  nucleus  and  the  hypoglossal  nucleus, 
whether  contiguous  or  not,  are  closely  connected ; 
and  that  this  connected  part  of  the  facial  suffers, 
in  this  disease,  in  the  same  manner  as  the  hypo- 
glossal. The  same  fact  is  almost  certain  of  the 
motor  nucleus  of  the  glosso-pharyngeal.  When 
there  is  muscular  atrophy  in  the  limbs,  a  cor- 
responding degeneration  may  be  found  in  the 
anterior  cornua  of  the  spinal  cord,  often  conjoined 
with  sclerosis  in  the  lateral  columns,  and  in  the 
anterior  pyramids  in  the  medulla.  There  is 
every  reason  to  believe  that,  in  the  chronic  form, 
the  atrophic  changes  in  the  nerve-elements  are 
the  primary  alteration. 

Symptoms. — The  symptoms  have  the  distribu- 
tion indicated  by  the  name  given  to  the  disease 
by  Trousseau,  the  affected  parts  being  the  lips, 
tongue,  throat,  and  larynx.  They  are,  so  to 
speak,  arranged  about  the  tongue  as  a  centre. 
It  is  in  this  organ  that  the  earliest  symptoms 
commonly  present  themselves,  as  a  trifling  indis- 
tinctness of  speech,  due  to  an  imperfect  articula- 
tion of  those  sounds  in  which  the  tongue  is  most 
concerned — dental  and  palatine  sounds.  The 
tongue  can  be  still  protruded,  although  perhaps 
not  quite  so  far  as  normal.  The  lips  then 
become  weak,  and  sounds  in  which  the  lips 
are  concerned  are  imperfectly  articulated.  The 
vowels  o  and  oo,  in  the  pronunciation  of  which 
the  orbicularis  contracts,  cannot  be  well  sounded. 
The  lips  are  not  brought  together  so  perfectly, 
or  separated  so  promptly,  as  in  health,  and  the 
labial  explosives,  b  andp,  become/.  Whistling 
is  impossible.  The  lower  part  of  the  face  loses 
its  expression,  the  lips  are  habitually  separated, 
and  the  saliva  cannot  be  perfectly  retained.  The 
difficulty  in  articulation  is  soon  increased  by  the 
weakness  of  the  palate,  which  ceases  to  shut  off 
the  nasal  cavity,  so  that  a  nasal  resonance  ac- 
companies sounds  from  which  it  should  be  absent. 
The  paralysis  of  the  tongue  increases  until  the 
organ  can  no  longer  be  protruded.  Deglutition 
becomes  impaired,  partly  (according  to  Duchenne, 
wholly)  from  the  weakness  of  the  tongue,  but 
probably  in  part  also  from  that  of  the  constric- 
tors of  the  pharynx.  The  soft  palate  ultimately 
hangs  motionless,  and,  during  the  act  of  swallow  - 
( ing,  does  not  close  the  posterior  nares,  so  that 
liquids  regurgitate  into  the  nose.  Food  is  apt 
to  lodge  in  the  upper  part  of  the  pharynx,  and 
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crumbs  or  liquid  to  get  into  the  larynx.  The 
laryngeal  muscles  subsequently  become  weak, 
and  the  glottis  cannot  be  closed.  Coughing  is, 
therefore,  imperfect;  air  is  driven  through  the 
larynx,  but  there  is  no  sudden  opening  of  a  pre- 
viously closed  glottis,  and  hence  no  explosive 
cough.  In  proportion  as  the  glottis  is  paralysed, 
phonation  is  interfered  with,  but  is  rarely 
altogether  lost.  As  the  disease  progresses  the 
speech  becomes  almost  unintelligible,  being 
reduced  to  unarticulated  vocal  sounds.  It  is  to 
be  noted,  however,  that  the  habitual  articulation 
is  rarely  the  best  possible.  Words  can  be  dis- 
tinctly articulated  by  a  deliberate  effort  which 
are  scarcely  at  all  articulated  in  ordinary  speech. 
The  saliva  can  neither  be  swallowed  nor  retained 
within  the  mouth,  and  is  constantly  dribbling 
over  the  lower  lip,  below  which  the  patient  has 
to  hold  a  handkerchief  continually.  It  has  been 
thought  that  the  quantity  of  saliva  is  increased, 
but  the  evidence  of  this  is  insufficient.  The 
condition  of  the  tongue  varies  much  in  different 
cases.  In  some  it  is,  throughout,  large,  broad, 
flabby,  and  soft  to  the  touch.  In  others  it  is 
conspicuously  wasted,  and  covered  with  wrinkles 
and  furrows  from  the  shrinking.  In  some  cases 
the  lips  retain  their  normal  size ;  in  others  they 
are  distinctly  thinner  than  natural.  This  strik- 
ing contrast  between  different  cases  led  Duchenne 
to  distinguish  two  varieties,  the  atrophic  and  the 
paralytic.  Most  later  writers  have,  however, 
rejected  this  distinction,  on  the  ground  that, 
post  mortem,  muscular  wasting  has  always  been 
found,  whether  the  tongue  was  large  or  shrunken. 
In  the  former  condition  fatty  tissue  prevents  the 
wasting  frombeing  conspicuous  during  life.  There 
is  certainly,  however,  a  marked  contrast  between 
the  appearance  of  the  tongue  in  the  two  cases. 
In  the  affected  muscles  the  electrical  irritability 
is  usually  little  changed ;  they  still  contract  to 
the  faradaic  current,  even  when  the  atrophy  is 
conspicuous.  Erb  found,  however,  in  one  case,  in- 
dication of  the  reaction  of  degeneration,  in  undue 
readiness  of  contraction  to  the  anodal  (positive) 
closure.  Other  muscles  of  the  head  are  rarely 
affected.  Those  in  the  upper  part  of  the  face 
always  escape.  But  in  many  cases  muscular 
atrophy  in  the  limbs,  in  greater  or  less  degree, 
is  associated,  with  or  without  '  contracture.'  So, 
too,  in  cases  of  ordinary  muscular  atrophy,  com- 
mencing in  the  limbs,  the  lips,  tongue,  and  throat 
are  often  affected  towards  the  end  of  the  case,  in 
the  same  manner  as  in  the  disease  now  under  con- 
sideration. Death,  in  labio-glossal  paralysis,  is 
usually  the  result  of  asthenia,  due,  in  part,  to  the 
difficulty  in  deglutition.  Sometimes  the  patient 
dies  in  a  paroxysm  of  coughing,  occasioned  by  an 
ineffectual  attempt  to  swallow  liquids  or  saliva. 

Diagnosis. — Before  labio-glossal  paralysis  was 
well  known,  the  difficulty  in  swallowing  was 
ascribed  to  a  chronic  inflammation  of  the  fauces, 
but  this  mistake  is  now  scarcely  possible.  The 
symptoms  have  to  be  distinguished  from  those 
due  to  other  diseases  of  the  medulla,  and  to  dis- 
ease elsewhere.  Many  acute  lesions,  in  the  region 
affected  in  this  disease,  may  cause  similar  symp- 
toms, but  these  are  distinguished  by  their  sudden 
onset.  Compression  of  the  medulla  may  also  give 
rise  to  symptoms  of  similar  distribution,  butthese 
are  commonly  unilateral,  and  often  accompanied 


by  a  preponderant  affection  of  the  muscular  part 
of  the  spinal  accessory,  and  by  great  weakness, 
without  wasting,  in  the  limbs.  Occasionally 
movements  of  the  tongue  are  impaired  by  disease 
of  the  cerebral  hemispheres.  The  movements  of 
the  tongue  are  especially  represented  in  the  lower 
part  of  each  ascending  frontal  convolution.  When 
this  is  diseased  on  one  side,  the  loss  is  soon  com- 
pensated for  by  the  centre  in  the  opposite  hemi- 
sphere, but  a  symmetrical  bilateral  lesion  in  this 
situation  may  cause  complete  paralysis  of  the 
tongue,  as  in  a  case  recorded  by  Dr.  Barlow. 
Such  paralysis  also  is  acute  in  onset. 

Prognosis. — The  prognosis  is  most  grave.  The 
disease  consists  in  a  slow  degeneration  of  the 
nerve-elements,  and  although,  in  some  cases,  a 
temporary  arrest  may  be  obtained,  it  is  doubtful 
whether,  in  any  instance  of  this  form,  consider- 
able improvement  has  occurred. 

Treatment. — The  degenerative  tendency  of 
chronic  labio-glosso-laryngeal  paralysis  is  usu- 
ally beyond  the  reach  of  remedies.  Therapeu- 
tical efforts  must  be  directed  to  the  endeavour 
to  retard  it  by  nervine  tonics,  quinine,  strych- 
nine, arsenic,  nitrate  of  silver,  and  the  like.  The 
writer  is  unable  to  agree  with  Erb's  condem- 
nation of  strychnia  as  harmful  in  these  cases, 
although  he  has  seen  little  benefit  from  its  use. 
Electricity  may  be  tried,  although  too  often  it 
is  unsuccessful.  Faradisation  should  be  applied 
to  the  affected  muscles,  if  they  still  react  to  it. 
Erb  strongly  recommends  the  application  of  the 
voltaic  current  through  the  throat,  the  positive 
electrode  being  placed  on  the  back  of  the  neck, 
the  negative  stroked  down  the  side  of  the 
pharynx  externally,  and  such  a  strength  being 
employed  as  shall  produce  reflex  movements  of 
deglutition.  Change  of  air  is  desirable  in  the 
early  stage,  and  rest  is  imperative.  Eood  must 
be  carefully  regulated ;  easily  digestible  varieties 
being  reduced  to  a  semi-solid  condition.  In  the 
later  stages,  should  swallowing  be  impossible, 
nourishment  must  be  administered  by  an  oesopha- 
geal tube,  or,  what  is  better,  by  a  catheter  in- 
troduced through  the  nose.  Belladonna  or  atro- 
pine may,  to  some  extent,  check  the  troublesome 
flow  of  saliva. 

(2?)  Acute  Labio-Glosso-Laryngeal  Pa- 
ralysis. —  Stnon.  :  Acute  bulbar  paralysis  ; 
Myelitis  bulbi. 

Definition. — Paralysis  of  similar  distribution 
to  that  of  the  chronic  form,  with  or  without  con 
spicuous  wasting,  of  sudden  onset,  and  due  to  an 
acute  process. 

■^Etiology. — The  causes  of  this  affection  are  for 
the  most  part  those  which  lead  to  acute  lesions 
elsewhere  in  the  brain,  especially  degeneration 
of  vessels,  syphilitic  disease,  and  injuries.  It 
is  a  disease  chiefly  of  late  life. 

Anatomical  Characters. — Little  is  known  of 
the  exact  condition  in  cases  of  acute  onset  which 
have  recovered  with  persistent  labio-glossal  pa- 
ralysis. In  cases  which  have  died  rapidly,  foci 
of  softening  in  the  medulla  have  been  found ;  and 
there  is  reason  to  believe  that  such  softening, 
from  vascular  occlusion,  is  the  most  common 
cause  of  the  condition.  Probably  a  small  haemor- 
rhage may  also  give  rise  to  it.  The  symmetry 
of  the  symptoms  in  the  acute  form,  and  their 
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limitation  to  the  parts  which  are  affected  in  the 
chronic  disease,  show  the  close  relation  of  the 
central  structures,  so  that  they  are  all  affected 
by  the  one  lesion.  The  wasting  in  some  of  the 
cases  of  this  variety  is  very  much  slower  than 
that  which  follows  an  acute  lesion  of  motor  grey 
matter  elsewhere.  It  is  possible  that  the  as- 
cending fibres  from  the  nuclei  concerned  may 
pass  up  close  to  the  middle  line,  in  a  situation  in 
which  all  may  be  damaged  by  a  single  lesion. 

Symptoms. — The  onset  is  sudden,  often  with 
headache  and  giddiness,  rarely  with  loss  of  con- 
sciousness. Th°  patient  suddenly  finds  a  diffi- 
culty in  swallowing  and  in  articulation,  with 
inability  to  protrude  the  tongue.  Respiratory 
disturbances — cough,  dyspnoea,  and  hiccough — 
may  be  present.  There  may  be  convulsions  and 
weakness  in  the  limbs,  sometimes  with  tingling, 
but  very  rarely  with  loss  of  sensibility.  Many 
cases  which  present  these  symptoms  die  rapidly 
in  the  course  of  a  few  hours  or  days.  In  those 
which  recover,  a  paralysis  of  the  tongue,  lips, 
throat,  and  larynx  may  remain,  identical  in  all 
respects  with  that  which  characterises  the  chronic 
form,  and  there  may  or  may  not  be  conspicuous 
wasting.  The  course  is,  however,  not  progressive. 
The  patient  may  remain  in  the  same  condition 
for  a  considerable  time,  and  even  exhibit  marked 
improvement. 

Diagnosis. — The  diagnosis  of  the  acute  form 
of  labio-glosso-laryngeal  paralysis  calls  for  little 
remark.  It  must  be  remembered  that  the  symp- 
toms may  deviate  from  the  type  more  than  in 
the  chronic  variety,  as  the  lesion  sometimes 
produces  irregular  effects.  It  is  chiefly  liable 
to  be  confounded  with  the  impairment  of  move- 
ments of  the  palate  and  tongue  sometimes  left 
after  double  hemiplegia,  from  which  the  history 
suffices  to  distinguish  it,  the  two  attacks  of 
hemiplegia  usually  occurring  at  different  times. 
The  rare  symmetrical  affection  of  the  surface- 
centres  for  the  tongue,  mentioned  above,  is  also 
not  simultaneous  on  the  two  sides,  and  it  is 
associated  with  at  least  transient  hemiplegic 
weakness. 

Prognosis. — If  the  patient  recover  from  the 
immediate  effects  of  the  lesion,  the  prognosis  of 
the  paralysis  of  the  lips,  tongue,  and  other  parts 
is  better  than  in  the  chronic  form,  inasmuch  as 
recovery  of  slightly  damaged  structures  may  lead 
to  a  considerable  degree  of  restoration  of  power. 
The  prognosis  is  also  better  if  there  is  any  reason 
to  ascribe  the  mischief  to  syphilitic  disease 
Nevertheless,  in  some  acute  cases  the  paralysis 
remains  absolute,  although  even  in  these  there 
is  not  the  tendency  to  increase  which  is  seen  in 
the  chronic  variety. 

Treatment. — Any  causal  indication  must  be 
carefully  sought  for  in  acute  labio-glosso-laryn- 
geal paralysis,  and  treated,  especially  evidence 
of  syphilis.  In  other  conditions  the  treatment  is 
that  for  the  lesion  which  is  supposed  to  exist. 
Electrical  treatment  of  the  muscles  is  of  great 
importance,  in  order  to  prevent,  as  far  as  pos- 
sible, secondary  degenerations,  which  are  apt 
to  occur  before  the  partially  damaged  struc- 
tures have  recovered.  The  remarks  regarding 
feeding  in  the  chronic  form  are  equally  applicable 
to  the  acute  variety. 

W.  R.  Gowers. 
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LACHBYMAL  APPARATUS,  Diseases 
of  (Adicpv/jia,  a  tear). 

The  lachrymal  apparatus  consists  of  the  gland, 
with  its  excretory  ducts  ;  and  of  the  puncta,  the 
canaliculi,  the  lachrymal  sac,  and  the  nasal  duct, 
through  which  superfluous  tears  are  conveved 
into  the  nose.  The  diseases  of  this  apparatus  are 
almost  limited,  with  the  exception  of  growths 
affecting  the  gland  itself  (see  Orbit,  Diseases  of), 
to  the  excessive  secretion  of  tears,  and  to  impedi- 
ments to  their  escape  into  the  nose.  To  excessive 
secretion,  or  to  impeded  outflow,  the  common 
term  epiphora  has  been  applied ;  but  the  great 
majority  of  cases  of  epiphora  are  due  to  the  latter 
of  the  two  causes. 

Epiphora. — Excessive  secretion  of  tears  is 
described  by  authors  as  an  affection  for  which 
it  is  not  always  possible  to  discover  an  adequate 
cause,  and  it  may  perhaps  be  sometimes  due  to 
the  prolonged  operation  of  emotional  influences. 
In  most  instances,  however,  it  is  associated 
with  some  kind  or  degree  of  conjunctival  irri- 
tation, and  is  to  be  regarded  only  as  a  reflex 
phenomenon  hence  arising.  It  is  well  known  that 
any  temporary  or  accidental  irritation,  such  as 
may  arise  from  the  intrusion  of  a  foreign  body 
into  the  conjunctival  sac,  is  apt  to  be  followed  by 
a  copious  secretion  of  tears,  which  assist  in  dis- 
lodging the  offender;  and  irritations  of  a  more 
chronic  kind,  produced  by  congestion  or  irregu 
larity  of  the  lining  membrane  of  the  lids,  may 
have  a  similar  effect. 

Impediments  to  the  escape  of  the  tears,  causing 
them  to  collect  in  the  conjunctival  sac,  or  even 
to  flow  over  the  cheek,  may  depend  upon  dis- 
placement of  the  puncta,  so  that  these  apertures 
are  no  longer  applied  to  the  conjunctival  surface, 
from  which  they  normally  remove  superabundant 
moisture  by  capillary  attraction.  Such  displace- 
ments affect  chiefly  the  punctum  of  the  lower  lid ; 
and  may  be  consequent  either  upon  conjunctival 
swelling,  by  which  the  lid  is  pushed  away  from 
the  eye,  or  upon  paralysis  or  weakness  of  the 
orbicularis  muscle,  which  allows  the  lid  to  fall 
by  the  action  of  gravity.  In  some  cases  epiphora 
will  depend  upon  obliteration  or  occlusion  of  the 
puncta.  The  former  condition  is  incurable  ;  the 
latter  may  be  produced  by  plugs  of  inspissated 
mucus,  which  may  be  removed  by  the  careful  em- 
ployment of  a  probe. 

But  the  most  ordinary  cause  of  obstruction  is 
stricture  of  the  nasal  duct ;  in  which  condition 
the  tears  are  arrested  a  little  below  the  sac,  and 
the  sac  consequently  becomes  over-distended. 
In  this  condition,  the  sac  can  be  seen  and  felt  as  a 
small  lump,  situated  just  beneath  the  tendo  oculi. 
When  pressure  is  made  upon  this  lump,  i  fluid, 
consisting  of  tears  mixed  with  more  or  less 
mucus  or  muco-pus,  will  regurgitate  into  the 
eye,  and  the  lump  itself  will  disappear.  The 
danger  in  such  cases  is  that  the  continued  dis- 
tension of  the  sac  will  in  time  excite  inflamma- 
tion of  its  lining  membrane,  leading  to  the  for- 
mation of  pus,  and  this  to  an  opening  upon  the 
choek,  producing  what  is  called  a  lachrymal 
fistula.  Such  an  opening  nover  heals  until  the 
duct  is  again  pervious,  and  it  is  liable  to  under- 
go periodic  attacks  of  unsightly  inflammation. 

Treatment. — In  all  cases  of  lachrymal  hyper- 
secretion, the  first  tiling  to  bo  dono  is  to  search 
3  F 
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undor  tho  lids  for  any  conceuled  foreign  body 
which  may  be  lurking  there.  If  none  be  detected, 
examination  must  be  made  for  conditions  likely 
to  be  irritating ;  and  they  are  to  be  treated,  if 
they  oxist,  by  mild  astringent  or  other  suitablo 
local  applications.  Thoro  is  probably  no  medicine 
which  can  be  said  to  exert  any  positive  effect  in 
diminishing  tho  amount  of  the  lachrymal  secre- 
tion. 

If  the  displacement  of  the  lid  can  be  cured  by 
treatment  addressed  to  its  causes,  the  tears  will 
usually  return  to  their  accustomed  channel.  If 
tho  displacement  be  incurable,  as  happens  in  some 
cases  of  paralysis  of  the  portio  dura,  or  of  chronic 
ectropion,  the  patient  may  often  be  relieved  by 
slitting  open  the  canaliculus  as  far  as  the  caruncle, 
so  as  to  carry  back  the  aperture  to  the  secretion 
which  it  is  designed  to  remove. 

The  treatment  of  stricture  of  the  nasal  duct 
can  often  be  only  palliative.  The  patient  should 
acquire  the  habit  of  emptying  the  distended 
sac  by  finger-pressure  many  times  a  day,  and 
of  wiping  away  the  fluid ;  while,  to  diminish 
the  irritation  of  the  mucous  membrane,  a  drop 
of  any  mild  astringent  lotion  may  be  applied  to 
the  inner  corner  of  the  conjunctiva  two  or  three 
times  a  day,  immediately  after  such  pressure  has 
been  made.  Perhaps  the  lotion  most  generally 
suitable  for  this  purpose  is  a  solution  of  acetate 
of  lead  in  distilled  water,  of  a  strength  not  ex- 
ceeding three  grains  to  the  ounce. 

When  a  radical  cure  is  desired,  the  canaliculus 
must  be  slit  up,  and  the  patency  of  the  duct  re- 
stored by  the  passage  of  probes  through  the 
stricture.  If  fistula  has  already  formed,  or  even 
if  the  sac  is  the  seat  of  an  abscess,  no  other  plan 
is  available  ;  but  for  the  necessary  details  the 
reader  is  referred  to  works  on  ophthalmic  surgery. 

R.  Brudenell  Carter. 

LACTATION",  Disorders  of.— The  dis- 
orders of  lactation  are  numerous.  Sometimes 
the  quantity  of  the  lacteal  secretion  is  exces- 
sively small  and  quite  inadequate  for  the  support 
of  the  child.  At  other  times  it  is  so  abundant 
that  the  milk  will  flow  from  one  nipple  as  the 
infant  is  sucking  the  other ;  and  when  the  child 
is  removed  from  the  breast,  the  secretion  con- 
tinues from  both  sides.  The  term  agalactia  is 
applied  to  the  former,  and  galactorrhea  to  the 
latter  condition. 

1.  Agalactia  signifies  either  a  total  suppres- 
sion of  the  mammary  secretion,  or  a  very  scanty 
supply.    It  results  generally  from  anaemia. 

The  treatment  should  be  directed  towards  im- 
proving the  health  of  the  patient  as  much  as 
possible,  by  a  generous  diet,  and  tonics,  particu- 
larly those  containing  iron.  Certain  drugs  have 
been  employed  as  galactagogues,  and,  it  has  been 
said,  with  benefit.  The  leaves  of  the  castor-oil 
plant,  boiled,  have  been  used  as  a  local  application 
— the  liquid  for  fomentation,  and  the  leaves  as  a 
poultice ;  and  a  strong  decoction  of  the  samo  plant 
has  been  given  hs  a  drink.  It  is  doubtful,  how- 
ever, whether  such  romedies  are  efficacious.  See 
Galactaooqubs. 

2.  Galactorrhea  occurs  in  two  forms.  In 

one  the  composition  of  the  milk  is  normal,  but 
tho  quantity  excessive ;  in  the  othor  form  the  in- 
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crease  in  the  bulk  of  the  secretion  is  due  to  a 
preponderance  of  the  watery  part  of  the  fluid. 

Remedies  employed  to  reduce  the  amount  of  the 
mammary  secretion  are  termed  galactophyga,  and 
the  chief  of  these  are  belladonna  and  iodide  of 
potassium.  Belladonna  is  employed  as  an  out- 
ward application,  as  well  as  administered  inter- 
nally. The  extract  rubbed  up  with  glycerine  may 
be  spread  on  lint,  and  thus  applied  to  the  breasts, 
or  the  emplastrum  belladonnas  may  be  used. 
The  child  should  not  be  put  to  the  breast  too 
frequently.  If  the  excessive  secretion  continue 
for  any  length  of  time,  great  emaciation  maj 
result;  and  to  this  condition  the  term  mammary 
diabetes  has  been  applied.  Under  6uch  circum- 
stances lactation  should  be  entirely  stopped  as 
soon  as  possible.  Strapping  the  breasts  tightly 
immediately  after  they  have  been  emptied  is  of 
use.  Every  care  must  be  taken  to  avoid  the  for- 
mation of  a  mammary  abscess ;  and  if  the  breasts 
get  hard  and  knotty  a  breast-pump  should  be 
employed  to  free  the  tubes. 

3.  Depressed  nipples  are  generally  produced 
by  the  pressure  of  stays.  If  this  condition  be 
observed  during  pregnancy,  periodic  attempts 
should  be  made  to  draw  the  nipples  out  by  means 
of  a  glass  nipple- shield,  to  which  an  india-rubber 
tube  and  teat  is  attached. 

4.  Fissures  and  excoriations  of  the  nipples 
often  lead  to  abscess,  and  it  is  said  that  it  may 
sometimes  lead  to  malignant  disease.  To  avoid 
the  occurrence  of  these,  astringents  should  be 
applied  to  the  nipples  during  pregnancy,  in  order 
to  harden  them.  Eau-de- cologne  and  water, 
brandy  and  water,  or  a  weak  solution  of  tannin 
may  be  employed  for  this  purpose. 

Sometimes  an  abrasion  on  the  surface  forms 
an  ulcer  or  a  crack  at  some  part  of  the  nipple, 
most  frequently  at  its  base,  which  gives  rise  to 
great  pain  during  suckling.  The  remedies  for 
these  cracks  are  astringent  applications,  such  as 
tannin,  flexible  collodion,  or  a  weak  solution  of 
nitrate  of  silver.  Care  should  be  taken  to 
sponge  these  away  before  the  infant  is  again 
put  to  the  breast ;  and  a  nipple-shield  with  an 
india-rubber  teat  will  he  found  of  great  service. 

For  abscess  and  other  morbid  conditions  of  the 
mammary  gland  supervening  during  lactation 
see  Breast,  Diseases  of;  Mux  Fever;  and 
Nipple,  Diseases  of.  Clement  Godson. 

LACTEAL  VESSELS  and  GLANDS, 
Diseases  of.  See  Mesenteric  Glands,  Dis- 
eiises  of. 

LAGOPHTHALMOS  (Aayhs,  a  hare;  ty>- 
6a\fi6s,  the  eye). — This  term  is  derived  from  an 
old  supposition  that  the  hare  sleeps  with  it6  eyes 
open ;  and  is  applied  to  a  condition  in  which  there 
is  inability  to  close  one  or  both  eyes.  Lagoph- 
thalmos  may  be  due  to  paralysis  of  the  orbicu- 
laris, in  which  case  it  will  be  attended  by  falling 
of  the  lower  lid,  and  will  generally  be  associ- 
ated with  paralysis  of  other  muscles  supplied  l.y 
the  portio  dura  {see  Facial  Paralysis);  to  the 
contraction  of  cicatrices ;  to  spasm  of  tho  upper 
eyelid  {see  Third  Nerve,  Diseases  of) ;  or  pos- 
sibly to  congenital  malformation  of  the  lids.  In 
paralytic  lagophthalmos,  the  treatment  is  that 
of  facial  paralysis.    Where  there  is  contraction 
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or  deformity,  each  case  must  be  considered  on  its 
own  merits,  with  regard  to  the  possibility  of 
obtaining  relief  from  a  surgical  operation. 

E.  Brudenell  Caktee. 

LABDACEOUS  DISEASE  {lardum,  ba- 
con).— A  synonym  for  albuminoid  disease,  -which 
is  so  called  from  the  resemblance  of  the  cut 
surface  of  an  affected  organ  to  raw  bacon.  See 
Albuminoid  Disease. 

LARVALIS  {larva,  a  mask).  —  A  term 
usually  associated  with  porrigo.  The  thick  in- 
crustation which  is  sometimes  seen  covering  the 
face  of  children  affected  with  eczema,  and  con- 
stituting a  hideous  mask  to  the  features,  is  an 
example  of  porrigo  larvalis,  or  rather  eczema  lar- 
vale,  as  likewise  is  ordinary  milk-crust. 

LARVA  TED  {larva,  a  mask). — A  term  ap- 
plied to  certain  diseases,  when  their  ordinary 
characters  are  masked  or  concealed ;  as,  for  ex- 
ample, typhoid  fever.    See  Typhoid  Fever. 

LARYNGEAL  PHTHISIS.  — A  morbid 
condition  of  the  larynx,  supposed  to  be  of  a 
tubercular  nature,  and  either  associated  or  not 
with  pulmonary  phthisis.  See  Larynx,  Diseases 
of ;  and  Phthisis. 

LARYNGISMUS  STRIDULUS  (larynx, 
the  windpipe ;  stridor,  a  noise). — A  form  of 
obstructed  breathing,  attended  with  a  peculiar 
stridor  or  crowing  sound  during  inspiration,  and 
dependent  on  spasm  of  the  muscles  of  the  glottis. 
See  Larynx,  Diseases  of ;  9.  Spasm. 

LARYNGITIS. — Inflammation  of  the  la- 
rynx. See  Larynx,  Diseases  of ;  3.  Inflammation. 

LARYNGOSCOPE,  The.  (Xdpvyt,  the 
larynx,  and  OKo-irea,  I  look.) — Definition. — An 
instrument  for  illuminating  the  interior  of  the 
larynx  and  trachea,  and  reflecting  those  parts 
so  as  to  present  their  image  to  the  eye  of  the 
observer. 

Description. — The  apparatus  for  laryngoscopy 
consist  of  a  small  round  plane  mirror,  set  on  a 
metal  stem  and  fixed  in  a  wooden  handle,  for 
introduction  into  the  throat;  and,  for  concen- 
trating and  reflecting  the  light  into  the  throat,  a 
concave  reflector  to  be  worn  in  front  of  the  fore 
head,  or  perforated  for  wearing  in  front  of  the 
eye  of  the  observer.  With  this  throat-mirror  and 
reflector,  any  lamp,  or  even  a  candle,  is  available, ; 
but  brilliant  illumination  contributes  so  much 
to  the  distinctness  of  the  image  that  some  appa- 
ratus to  condense  the  light  is  also  desirable. 
Either  a  special  apparatus  with  a  bull's-eye  Ions, 
or  a  globe  of  water,  such  as  a  plain  round  de- 
canter, forms  a  powerful  condenser,  and  with  it 
the  concave  reflector  may  be  dispensed  with,  the 
light  being  concentrated  directly  by  the  globe  of 
water  on  the  throat  of  the  patient. 

Application. — In  practising  laryngoscopy,  the 
first  object  is  to  throw  a  brilliant  light  into  the 
pharynx.  Sunlight  falling  directly,  or  reflected 
from  an  ordinary  looking-glass,  through  the 
mouth  into  the  throat  of  the  patient;  bright 
daylight;  or  the  concentrated  light  of  a  lamp 
or  candle,  are  each  of  them  available  for  this 
purpose. 

The  patient  being  placed  beside  and  a  little 
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in  front  of  the  lamp,  when  the  reflector  is  used; 
or  opposite  the  window,  or  lamp  and  concen- 
trator, if  direct  light  is  employed,  the  operator 
seats  himself  opposite  him,  and  adjusts  the  re- 
flector which  he  is  wearing,  or  the  concentrator 
in  front  of  the  lamp,  so  that  when  the  patient 
sits  upright,  with  his  head  inclined  slightly  back, 
his  mouth  widely  open,  and  the  tongue  put  out, 
the  light  shall  be  concentrated  on  the  back  of 
the  pharynx  and  velum  palati. 

The  first  object  being  thus  attained,  the  next 
is  to  throw  the  light  into  the  larynx.  While  the 
patient  breathes  deeply  and  quietly,  his  pro- 
truded tongue,  protected  by  a  napkin  or  hand- 
kerchief to  prevent  its  slipping,  is  held  steadily 
but  gently  forward,  either  by  his  own  hand,  or 
by  the  disengaged  hand  of  the  operator ;  and  the 
throat-mirror,  previously  warmed  to  prevent  the 
condensation  of  moisture  on  its  surface,  held  like 
a  pen,  is  passed  into  the  patient's  throat  and  held 
with  its  back  steadily  pressing  against  and  rais- 
ing the  soft  palate  and  uvula  at  such  an  angle 
that  it  throws  the  light  into  the  larynx.  This 
angle  will  vary  according  to  the  position  of  the 
patient  and  the  part  of  the  larynx  which  we  wish 
especially  to  examine  ;  and  the  inclination  of 
the  mirror  must  be  altered,  it  must  be  raised  or 
lowered,  brought  forward  or  advanced  further 
in  the  pharynx,  as  may  be  necessary  ;  the  operator 
observing  what  part  is  reflected  in  the  mirror, 
and  in  moving  it  being  guided  by  his  knowledge 
of  the  relation  of  the  various  parts  of  the  larynx 
to  each  other.  Unless  the  tonsils  are  enlarged, 
no  part  of  the  fauces  or  pharynx,  except  the  soft 
palate  and  uvula,  should  be  touched';  and  the 
operator  must  be  specially  careful  that  the  lower 
edge  of  the  mirror  does  not  come  in  contact  with 
the  back  of  the  pharynx.  He  must  remember 
also  that,  while  steady  pressure  can  be  borne, 
titillation  of  any  part  of  the  fauces  will  induce 
retching.  1£  a  patient's  nervousness  induces 
retching,  or  if  a  spasmodic  action  of  the  muscles 
of  the  tongue  makes  it  rise,  his  nervousness  must 
be  calmed,  he  must  be  induced  to  take  a  deep 
inspiration  through  the  mouth,  to  accomplish 
which  he  will  raise  the  soft  palate  and  depress 
the  tongue,  the  traction  on  which  must  also  be 
slackened.  Enlarged  tonsils  may  present  an  in- 
superable obstacle  to  successful  examination ;  in 
slighter  cases  either  a  very  large  round  mirror 
which  presses  the  tonsils  on  one  side,  or  a  small 
ovate  mirror,  should  then  be  used.  More  fre- 
quently a  pendulous  epiglottis  hanging  back  over 
the  upper  part  of  the  larynx  impedes  the  view  ; 
in  such  a  case  the  patient  must  utter,  or  try  to 
utter,  in  a  high  falsetto  tone,  a  prolonged  '  eh,' 
or  he  must  force  a  laugh  or  a  cough,  and  the 
mirror  must  be  held  lower  in  the  pharynx,  in  a 
more  vertical  position. 

For  the  topical  treatment  of  laryngeal  diseases, 
in  addition  to  the  laryngoscope  the  practitioner 
requires  a  laryngeal  probe  or  sound,  brushes  on 
whalebone  or  stout  wire  handles,  curved  at  a 
suitable  angle,  for  applying  solutions  ;  a  caustic- 
holder,  similarly  curved,  for  applying  solid  sub- 
stances; an  injector  to  apply  a  showor  of  fluid 
or  spray ;  and  a  scarifying  instrument.  For  the 
operative  treatment  of  polypus,  &c,  a  set  of 
spocial  forcops,  a  laryngeal  ecraseur,  special 
knives,  and  other  instruments  are  necossary; 
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while,  for  use  by  the  pntient,  a  spray-producer 
or  atomisor,  aud  a  simple  inhaler  will  be  required. 

Thomas  Jamjjs  Walkbb. 

LAEYNX,  Diseases  of.  —  The  functions 
and  peculiar  anatomical  position  of  the  larynx 
give  to  its  diseases  a  special  importance  ;  and  in 
addition  to  such  objective  and  subjective  symp- 
toms as  are  common  to  affections  of  other  organs, 
we  find  here  modifications  of  respiration,  vocali- 
sation, and  deglutition. 

The  principal  diseases  and  disorders  which 
affect  the  larynx  may  be  conveniently  enume- 
rated and  described  in  the  following  order: — 
1.  Aphonia;  2.  Disorders  of  circulation;  3.  In- 
flammation; 4.  Lepra;  5.  Lupus;  6.  Malignant 
disease;  7.  Paralysis;  8.  Polypus;  9.  Spasm; 
and  10.  Syphilitic  disease.  See  also  Group  ; 
Diphtheria  ;  and  Trachea.  Diseases  of. 

1.  Aphonia.  —  Synon.  :  Fr.  Aphonie  ;  Ger. 
Stimmlosigkeit. 

Definition. — Speaking  in  a  whisper,  the  sound 
being  produced  without  closure  of  the  vocal 
cords. 

Various  modifications  of  the  note,  tone,  and 
quality  of  the  laryngeal  voice  result  from 
changes  in  the  larynx  ;  and  if  no  air  passes 
through  the  larynx  or  mouth,  as  when  a  patient 
breathing  through  a  tracheotomy  tube  attempts 
to  speak,  all  sound  is  abolished,  the  movements 
of  the  lips  alone  being  used  in  the  endeavour 
to  form  words.  Aphonia  is  the  term  applied  to 
the  voice  produced  in  the  mouth  when  the  laryn- 
geal note  is  withdrawn  from  it;  and  this 
symptom  occurs  not  only  as  a  result  of  disease, 
but  as  a  common  functional  disorder  constitut- 
ing functional  hysterical  aphonia.  In  these  cases 
there  is  no  morbid  change  in  the  larynx,  no 
affection  of  its  nerves  or  muscles.  The  word 
paralysis  should  never  be  applied  to  this  or  other 
similar  affections  without  the  prefix  simulated ; 
the  power  to  exercise  the  voice  exists,  but  the 
patient  holds  it  in  abeyance.  The  affection  is 
much  more  frequent  in  women  than  in  men.  It 
commonly  originates  in  an  attack  of  catarrh, 
when,  owing  to  the  relaxation  and  congestion  of 
the  laryngeal  mucous  membrane,  vocalisation  is 
inconvenient  and  requires  an  effort,  and  the 
patient  whispers  to  rest  his  voice,  precisely  as  an 
exhausted  phthisical  patient  does,  even  when 
there  is  no  laryngeal  complication.  The  habit 
thus  originated  is  maintained  for  months  or  years, 
as  long  as  the  unhealthy  mental,  emotional,  and 
physical  condition  which  we  term  hysteria  lasts ; 
and  this  may  be  the  only  phenomenon  of  that 
condition.  Like  other  nervous  and  hysterical 
symptoms,  nervous  aphonia  may  lead  us  to  sup- 
pose the  existence  of  more  serious  disease;  but 
the  patient  suffering  from  nervous  aphonia  fre- 
liiently  closes  the  vocal  cords  in  laughing  and 
■•oughing,  while  in  speaking  she  never  emits  even 
i  husky  uncertain  laryngeal  sound.  The  laryn- 
goscope is  of  the  greatest  value  for  the  diag- 
nosis. The  interior  of  the  larynx  is  seen  to  bo 
J'roe  from  diseaso ;  the  vocal  cords  move  during 
respiration ;  but  when  the  pationt  is  askod  to  say 
Ah  or  Eh,  they  remain  apart,  or  are  brought  to- 
.ethor  for  an  instant  (showing  that  there  is  no 
'oss  of  power)  and  again  separated  and  allowed 


to  remain  open,  while  an  apparent  effort  is  made 
to  utter  the  sound.    See  Voick,  Disorders  ol. 

Theatmknt. — Well-regulated  and  interesting 
employment,  or  amusement  and  remedies  adapted 
to  the  general  condition  of  the  patient,  must  be 
employed;  and  the  patient  must  be  convinced 
that  she  has  the  power  to  speak,  a  power  which 
she  does  not  exercise,  usually  under  the  belief  that 
she  has  it  not.  The  mere  expression  of  aconfident 
opinion,  or  the  promise  of  a  successful  result  to 
some  system  of  using  the  voice  may  suffice;  but 
usually  some  measure  directed  to  the  part  is 
necessary  to  induce  the  patient  to  exercise  her 
will  upon  the  laryngeal  muscles,  and  to  speak,  and 
of  those  which  may  be  used  none  is  so  effective  as, 
or  more  innocent  than,  electricity,  especially  when 
applied  to  the  interior  of  the  larynx.  Frequently 
one  application  of  electricity,  particularly  when 
accompanied  by  the  circumstance  of  a  laryngo- 
scopy examination  in  a  dark  chamber,  makes  a 
sufficiently  profound  impression  on  the  mind  of 
the  patient  to  restore  the  voice ;  the  slight  pain  of 
the  operation  occasionally  inducing  her  to  ex- 
claim Oh!  while  her  attention  is  diverted  from 
her  supposed  inability  to  speak.  In  using  this 
remedy  in  these  cases,  no  practitioner  can  de- 
ceive himself  into  the  belief  that  he  is  restoring 
power  to  a  paralysed  part ;  and  it  is  to  be  re- 
gretted that,  in  describing  the  treatment  of  these 
cases,  this  belief  should  be  implied,  and  should 
have  led  to  a  distrust  of  those  who  merit  the 
confidence  of  the  public  and  the  profession,  from 
their  special  skill  in  the  diagnosis  and  treatment 
of  laryngeal  diseases. 

2.  Larynx,  Disorders  of  Circulation  of. — 

Ancemia  of  the  larynx  does  not  exist  as  a  separate 
disease.  Like  the  pallor  of  the  gums,  it  is  de- 
scribed as  one  of  the  symptoms  of  incipient 
phthisis. 

Congestion  of  the  larynx  requires  a  passing 
notice.  Hyperaemia  of  some  portion  of  the 
mucous  lining  of  the  larynx  results  from  over- 
exertion of  the  voice,  exposure  to  cold,  the 
action  of  irritants,  or  any  cause  obstructing  the 
circulation  through  the  larynx ;  and  it  may  be 
consecutive  to  laryngitis.  It  causes  more  or  less 
persistent  hoarseness,  and  a  sense  of  discomfort 
in  the  throat ;  and  it  excites  what  is  commonly 
called  a  '  tickling  cough.'  The  absence  of  any 
more  serious  source  of  these  symptoms  is  proved 
by  the  laryngoscope. 

Tbeatment. — Treatment  of  congestion  of  the 
larynx  is  unnecessary,  beyond  resting  the  voice, 
if  tho  congestion  is  merely  temporary.  Jf  more 
persistent,  at  the  same  time  that  the  voice  is 
rested,  and  attention  paid  to  any  general  cause 
of  the  congestion  which  may  exist,  such  as  dis- 
ordered digestion,  astringents  should  be  applied 
locally.  The  larynx  may  be  brushed  out  daily 
with  a  solution  of  two  scruples  of  sulphate  of 
zinc,  or  of  chloride  of  aluminum,  in  the  ounce  of 
water;  or  a  solution  of  nitrate  of  silver,  ten 
grains  to  the  ounce,  may  be  used;  while  the 
patient  should  inhale  three  or  four  times  a  day 
the  spray  of  a  solution  of  alum  or  tannic  acid,  of 
a  strength  of  eight  grains  to  the  ounce. 

3.  Larynx,  Inflammation  of. — The  several 
varieties  of  laryngitis  will  bo  treated  of  under 


the  following  headings  :  —  (a) 
Chronic  ;  (c)  Tubercular ;  (d) 
(e)  (Edematous. 
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Acute ;  (b) 
Spasmodic ; 


(a)  Acute  Laryngitis. — Synon.  :  Laryngitis 
catarrhalis,  Angina  interna,  Cynanche  laryngea; 
Fr.  Laryvaf.c  aigne  catarrhale;  Ger.  Kehlkopf- 
entziindaiig. 

Definition. — Inflammation  of  the  mucous 
membrane,  or  of  the  mucous  lining  and  subja- 
cent cellular  tissue  of  the  larynx ;  acute  in  its 
onset ;  rapid  in  its  course  ;  disturbing  the  func- 
tions of  respiration,  vocalisation  and  deglutition  ; 
and  accompanied  by  inflammatory  fever. 

.ZEtiology. — Like  all  laryngeal  diseases,  laryn- 
gitis is  more  common  among  males  than  females, 
and  among  children  than  adults.  Gout,  syphilis, 
and  anything  "which  depresses  the  constitution, 
may  be  regarded  as  predisposing  causes.  The 
most  frequent  exciting  cause  is  exposure  to  cold ; 
laryngitis  is,  indeed,  one  of  the  regular  sequences 
of  catarrh.  It  occurs  as  a  complication  of  exan- 
thematous  fevers — in  measles,  usually  of  the 
simple  catarrhal  or  stridulous  variety ;  in  scar- 
latina, of  an  erysipelatous  or  oedematous  cha- 
racter; in  small-pox,  variolous  pustules  being 
found  in  the  larynx;  and  in  enteric  fever  and 
typhus,  the  consecutive  laryngitis  being  of  a 
destructive  type,  and  leading  to  rapid  ulceration. 
A  very  bad  form  of  erysipelatous  inflammation 
of  the  larynx  occurs  as  a  rare  complication  of 
erysipelas ;  and  the  oedematous  variety  may  result 
from  an  extension  of  diffuse  inflammation  of  the 
cellular  tissue  of  the  neck.  Traumatic  laryngitis 
follows  scalds,  the  application  of  irritants  to,  and 
wounds  of  the  larynx. 

Anatomical  Characters. — In  acute  laryn- 
gitis the  blood-vessels  are  dilated ;  the  mucous 
membrane  is  swollen,  and  its  consistency  altered ; 
its  cells  are  infiltrated  by  the  fluid  exuded  from 
the  blood ;  and  its  surface  possibly  eroded,  even 
in  the  mildest  cases.  In  the  more  severe 
^parenchymateuse)  form  of  laryngitis,  the  cellular 
tissue  is  similarly  involved ;  the  exudation  is 
extensive ;  and  the  functions  of  the  muscles  being 
seriously  interfered  with,  the  movements  of  the 
arytenoid  cartilages  and  vocal  cords  are  greatly 
impeded. 

Symptoms. — When  laryngitis  supervenes  on 
catarrh,  the  patient  feels  and  shows  that  there  is 
more  serious  illness.  He  is  restless  and  anxious  ; 
experiences  a  feeling  of  constriction  about  the 
rima ;  complains  of  sore-throat  in  swallowing ; 
and  points  to  the  larynx  as  the  seat  of  pain. 
The  breathing  is  altered,  having  more  or  less  the 
characteristics  of  laryngeal  obstruction,  namely, 
the  long-drawn  hissing  inspiration,  prolonged 
expiration  of  the  same  character,  but  with  less  of 
the  sibilant  sound,  and  diminution  or  complete 
abolition  of  any  pause  between  each  respiratory 
effort.  The  voice  also  is  altered,  becoming 
husky  and  uncertain,  deeper  in  tone,  and  croak- 
ing in  quality.  The  patient  likewise  suffers  from 
cough,  of  the  same  character  as  the  voice ;  from 
the  imperfect  closure  of  the  vocal  cords  it  wants 
sharpness,  is  husky,  and  sometimes  is  accom- 
panied by  a  hollow,  clanging  sound,  consti- 
tuting what  is  commonly  called  the  croupy 
cough.  The  expectoration  varies  according  as 
the  inflammation  involves  the  larynx  alone,  or 
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extends  to  the  trachea  and  bronchi.  In  the 
former  case  it  is  usually  clear,  thin,  tenacious 
mucus,  which  is  hawked,  rather  than  coughed 
up,  mixed  with  the  saliva,  which  is  freely  secreted 
but  not  swallowed.  Sometimes  the  expectora- 
tion contains  harder  pellets,  secreted  in  the 
ventricles  of  the  larynx ;  whilst,  if  the  trachea 
and  bronchi  are  involved,  the  usual  thick  ex- 
pectoration of  bronchitis  is  also  coughed  up 
Deglutition  is  painful  and  difficult;  while,  on 
inspection,  the  throat  shows  only  a  little  red- 
ness, quite  inadequate  to  account  for  the  dys- 
phagia. Accompanying  these  symptoms  there 
is  a  rapid  pulse,  and  slight  rise  of  temperature, 
though  the  tongue  may  be  moist,  and  other 
indications  of  inflammatory  fever  slight. 

"With  the  laryngoscope  the  whole  interior  of 
the  larynx  is  seen  to  be  of  a  bright  red  colour, 
the  vocal  cords  alone  usually  retaining  their 
white  appearance,  but  with  bright  vascular 
patches  ;  in  severer  cases  the  swelling,  caused 
by  the  infiltration  of  the  mucous  membrane  and 
subjacent  cellular  tissue,  is  also  perceptible. 

If  the  case  progress  untowardly,  the  restless- 
ness and  anxiety  increase;  suffocative  paroxysms 
occur,  and  recur  with  increasing  frequency  ;  the 
patient's  whole  attention  appears  concentrated 
on  the  effort  of  breathing  ;  he  dreads  to  speak 
or  swallow,  and  if  obliged  to  say  anything,  he 
takes  first  a  laboured  inspiration,  and  then  with 
a  straining  effort,  painful  to  witness,  brings  out 
what  little  voice  is  left.  Gradually,  as  the  aera- 
tion of  the  blood  becomes  more  imperfect,  drowsi- 
ness comes  on ;  the  eyes,  staring  in  the  previous 
stage,  are  half  closed  by  the  drooping  lids  ;  the 
face,  bathed  in  perspiration,  becomes  livid ;  and 
death  occurs,  probably  in  a  paroxysm  of  suffoca- 
tive dyspnoea. 

Complications  and  Sequelje. — The  compli- 
cation of  laryngitis  with  other  inflammatory 
diseases  of  the  respiratory  system  will  be  referred 
to  immediately,  but  there  are  two  symptoms, 
namely,  oedema  and  spasm,  which  complicate 
laryngitis,  and  by  their  prominence  give  a  dis- 
tinctive character  to  the  disease.  See  (Edema- 
tous Laryngitis. 

Diagnosis. — Acute  laryngitis,  whether  simple, 
stridulous,  or  oedematous,  is  apt  to  bo  con- 
founded with  that  form  of  inflammation  which  is 
characterised  by  the  formation  of  a  false  mem- 
brane in  the  larynx,  namely,  croup  or  laryngeal 
diphtheria.  If  practicable,  a  laryngoscopy  ex- 
amination, showing  the  absence  of  false  mem- 
brane, is  the  most  certain  means  of  diagnosing 
simple  from  pseudo-membranous  laryngitis ;  but 
even  where  perfect  casts  of  the  trachea,  bronchi, 
and  primary  bronchia  were  expectorated,  the 
writer  has  seen  the  larynx  absolutely  free  from 
false  membrane,  and  simply  inflamed.  The  ab- 
sence of  diphtheritic  membrane  in  the  fauces,  of 
acrid  excoriating  discharge  from  the  nostrils, 
and  of  glandular  swellings,  as  well  as  the  mode 
of  accession  of  the  symptoms,  would  lead  us  to 
regard  the  case  as  simple  laryngitis;  while  the 
presence  of  any  of  these  symptoms,  or  the  preva- 
lence of  an  epidemic  of  diphtheria,  would  lead 
us  to  suspect  false  membrane.  Even  after  due 
consideration  of  these  points,  and  of  the  cha- 
racter of  the  voice,  cough.  &c,  in  certain  cases 
we  are  unable  to  say  whether  we  have  to  deal 


806 


LARYNX,  DISEASES  OF. 


with  simplo,  or  with  pseudo-membranous  laryn- 
gitis. The  stridulous  laryngitis  or  false  croup 
of  children  is  further  distinguished  from  true 
croup,  by  the  sudden  accession  of  the  symptoms 
at  night ;  by  the  noisy  clanging  character  of  the 
cough,  as  distinguished  from  the  husky,  sup- 
pressed, though  possibly  clanging  cough  of  croup ; 
by  the  similar  absence  of  huskiness  in  the  voice  ; 
and  by  the  progress  of  the  ease,  true  croup  or 
diphtheria  increasing  in  intensity,  while,  from 
the  first  sudden  onset  of  the  symptoms,  false 
croup  diminishes,  unless  complicated  with  lobu- 
lar pneumonia  or  other  severe  disease.  From 
laryngismus  stridulus  acute  laryngitis  is  distin- 
guished by  the  presence  of  slight  pyrexia,  and  other 
indications  of  primary  inflammatory  affection  of 
the  larynx  and  air-passages ;  by  the  absence  of 
indications  of  any  other  affection  of  the  nervous 
system,  or  of  a  tendency  to  convulsions  ;  by  the 
usual  occurrence  of  the  attack  in  the  night 
only ;  by  the  slighter  affection  of  the  breathing ; 
and  by  the  frequent  croupy  cough,  which  is  the 
prominent  symptom,  and  which  is  wanting  in 
laryngismus. 

Prognosis. — In  mild  attacks  of  laryngitis  all 
the  symptoms  exist  only  in  a  slight  degree,  and 
disappear  in  a  few  days  under  simple  treatment. 
Such  is  the  ordinary  course  of  the  false  croup 
of  children.  In  adults  laryngitis  may  occur  in 
any  degree  between  the  mildest  form  and  that 
in  which,  the  symptoms  being  all  most  intense, 
it  may  prove  fatal  in  a  day  or  two,  or  even  in  a 
few  hours.  The  danger  depends  in  great  measure 
on  the  amount  of  oedema  present,  and  this  on 
the  extent  to  which  the  submucous  tissue  is  in- 
volved. Those  cases  which  are  consecutive  to 
diffuse  cellular  inflammation  of  the  neck,  or  to 
scarlatina  or  erysipelas,  are  most  unfavourable  ; 
so  also  are  those  in  which  there  is  renal  disease. 
Laryngo-typhus  is  especially  fatal,  as  is  also  the 
cedematous  laryngitis  resulting  from  scald  in 
children.  Although  mild  laryngitis  usually  ter- 
minates favourably  in  a  few  days,  it  is  necessary 
that  every  case  should  be  sedulously  watched,  as 
at  any  period  dangerous  symptoms  may  set  in 
and  prove  rapidly  fatal.  The  disease  is  most 
deadly  in  the  young.  Acute  may  pass  on  to 
chronic  laryngitis,  and  occasionally,  but  rarely, 
may  cause  chronic  ulceration. 

Treatment. — As  soon  as  the  first  indications 
of  even  slight  laryngitis  are  observed,  the  patient 
should  be  confined  to  a  warm  room ;  poultices 
should  be  applied  to  his  throat;  he  should  inhale 
the  steam  of  either  plain  water,  or  of  water  con- 
taining a  few  drops  of  iodine ;  and  small  doses  of 
liquor  morphiae  hydrochloratis  and  liquor  ammo- 
nise  acetatis  should  be  given  every  three  or  four 
hours,  4  or  5  minims  of  antimonial  wine  being 
ndded  if  secretion  seem  deficient.  Should  the 
symptoms  increase  in  intensity  emetics  may  bo 
administered,  and  a  blister  should  be  applied  on 
each  side  of  the  thyroid  cartilage.  The  diet  should 
1)0  chiefly  liquid  ;  and,  as  a  rule,  no  stimulants 
are  required.  Should  the  dyspnoea  become 
urgent,  tracheotomy  must  be  porformod;  and 
this  may  be  called  for  so  suddenly,  that  as  soon 
as  a  case  of  laryngitis  comes  under  his  care,  tho 
practitioner  should  be  ready  for  tho  operation. 
After  the  trachea  has  been  opened,  tho  patient 
'8  to  be  kept  with  the  same  care  in  a  warm 


moist  atmosphere ;  a  sponge  continually  changed 
and  wrung  out  of  hot  water  containing  a  little 
tincture  of  iodine  should  be  kept  in  front  of  the 
tube ;  and  tho  air  should  be  warmed  and  moistened 
as  it  is  drawn  through  the  sponge,  which  also 
catches  the  secretions  coughed  through  the  tube. 
With  due  care  in  the  performance  of  the  operation 
and  after-treatment  of  the  patient,  in  cases  of 
simple  laryngitis,  tracheotomy  is  almost  always 
successful,  but  it  should  not  be  resorted  to  unless 
the  case  is  urgent.  Laryngoscopy  examination 
will  materially  help  the  practitioner,  who  may 
live  at  a  distance  from  his  patient,  as  to  the 
safety  of  leaving  him  without  a  tube  in  his 
throat.  Circumstances  may  lead  to  the  post- 
ponement  of  the  operation  until  the  patient  is  in 
extremis,  but  even  then  it  should  be  resorted  to. 
The  writer  has  twice  operated  upon  patients  who 
were  believed  to  have  just  died,  with  the  effect  of 
restoring  them  to  life  for  some  days,  although  in 
neither  case  was  the  result  ultimately  successful, 
both  being  cases  of  diphtheria,  which  killed  the 
patients,  notwithstanding  the  relief  to  the  laryn- 
geal obstruction. 

Simple  cases  of  false  croup  in  children  are 
usually  relieved  by  warm  poultices  to  the  throat, 
or  by  an  emetic,  the  last  remedy  being  very 
effectual.  "Where  oedema  complicates  laryngitis, 
very  active  treatment  is  required.  In  the  slighter 
cases,  the  spray  of  a  solution  of  8  or  10  grains 
of  tannic  acid  in  an  ounce  of  water,  or  of  alum, 
10  grains  to  the  ounce,  or  of  a  saturated  solution 
of  chlorate  of  potash,  should  be  inhaled  ;  if  the 
case  is  more  severe,  scarification  by  a  long  curved 
bistoury,  with  a  cutting  edge  only  at  the  point, 
will  in  most  instances  give  relief.  If  by  the 
laryngoscope  the  oedema  has  been  proved  to 
be  infraglottic,  scarification  is  not  practicable. 
Should  the  symptoms  become  urgent,  tracheotomy 
must  be  performed  in  such  a  case ;  and  in  any 
case  of  oedema,  the  urgency  of  the  symptoms 
may  decide  the  practitioner  to  prefer  it  to  scari- 
fication. The  treatment  of  traumatic  oedema,  the 
result  of  scald  of  the  throat,  is  usually  unsatis- 
factory ;  it  must  be  surgical,  by  scarification  or 
tracheotomy.  Scarification  is  sometimes  followed 
by  severe  haemorrhage,  and  the  surgeon  who  un- 
dertakes either  this  operation  or  tracheotomy, 
must  be  prepared  to  meet  any  emergency  that 
may  arise. 

(b)  Chronic  Laryngitis.  —  Definition. — 
Low  persistent  inflammation  of  the  mucous  mem- 
brane and  subjacent  tissue  of  the  larynx,  occasion- 
ally confined  to  the  glandular  structures  only. 

2Etiolooy. — Specific  forms  of  chronic  laryn- 
gitis, to  be  separately  considered,  result  from 
tubercle,  syphilis,  &c.  The  simple  form  almost 
always  depends  on  exposure  to  cold,  and  the  too 
early  and  frequent  use  of  the  voice,  or  other 
want  of  care,  after  acute  laryngitis  ;  it  is  also  a 
definite  result,  according  to  Cohen  and  others,  of 
over-feeding.  Tho  variety  called  '  follicular '  or 
'glandular'  laryngitis  depends  on  habitual  over- 
exertion of  the  voice,  not  unfrequently  coupled 
with  excessive  use  of  alcohol  or  tobacco;  it  is  a 
complaint  of  public  speakers  and  singers. 

Anatomical  Characters. — The  mucous  mem- 
brane of  the  larynx  is  swollen  and  hypersemie ; 
tho  vessels  are  dilated,  usually  in  patches;  tho 
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vocal  cords  are  usually  least  affected,  though 
they  may  present  streaks  of  congestion ;  ulcera- 
tion is  rare  in  simple  chronic  laryngitis,  but 
there  may  he  abrasions  of  the  surface.  In  glan- 
dular or  follicular  laryngitis,  sometimes  called 
'  clergyman's  sore-throat,'  the  mucous  membrane 
generally  is  but  little  thickened;  but  in  the 
parts  richest  in  glands,  that  is  over  the  arytenoid 
cartilages,  at  the  base  of  the  epiglottis  and  parts 
of  the  ventricular  bands,  the  racemose  glands 
are  hypertrophied ;  the  surrounding  vessels  di- 
lated ;  the  ducts  and  cul-de-sacs  enlarged,  and 
their  orifices  closed,  so  that  the  secretions  accu- 
mulate and  sometimes  escape  by  ulceration. 
Usually  a  similar  condition  of  the  follicles  of 
the  pharynx  accompanies  this  form  of  chronic 
laryngitis. 

Symptoms. — The  symptoms  of  chronic  laryn- 
gitis are  hoarseness  and  aphonia  after  slight 
exertion  of  the  voice ;  a  hacking  cough,  -with 
but  little  of  the  brassy,  laryngeal  character ; 
either  no  expectoration,  or  only  a  little  tenacious 
mucus;  a  sense  of  dryness,  with  slight  pain  in 
the  throat ;  and  occasionally  dyspnoea  on  unusual 
exertion. 

Complications  and  Seqtjeue. — Very  rarely 
ulceration  may  take  place ;  or  a  sudden  accession 
of  acute  symptoms  with  oedema  may  occur,  and 
this  may  be  followed  by  suppuration  and  necro- 
sis of  the  cartilages. 

Diagnosis. — In  cases  of  chronic  disease  of  the 
larynx  a  laryngoscopic  examination  is  almost 
always  practicable ;  without  the  laryngoscope, 
diagnosis  and  treatment  can  be  only  guess- 
work ;  with  it  the  appearances  described  above 
are  clearly  recognised. 

Phognosis. — Chronic  catarrhal  laryngitis  may 
subside  spontaneously,  but  is  usually  persistent 
unless  properly  treated.  It  may  lead  to  perma- 
nent hypertrophy  of  the  mucous  membrane  and 
thickening  of  the  cellular  tissue,  and  this  may 
be  general,  or  limited  so  as  to  resemble  a  tumour. 
It  sometimes  gives  rise  to  warty  growths. 
Glandular  laryngitis  is  very  obstinate.  Neither 
form  of  non-specific  chronic  laryngitis  is  in  it- 
self dangerous  to  life. 

Treatment. — Any  imprudence  in  diet  or 
hygiene  must  be  corrected,  and  the  voice  rested 
as  much  as  possible.  About  every  other  day  the 
larynx  should  be  brushed  out  with  a  solution  of 
nitrate  of  silver,  40  grains  to  the  ounce  of  water ; 
and  the  spray  of  a  solution  of  tannic  acid  and 
alum,  or  the  steam  of  boiling  water  containing 
a  drachm  of  tincture  of  iodine,  or  about  10  drops 
of  fir-wool  oil,  dissolved  in  spirit,  in  the  pint  of 
water,  should  be  inhaled  three  or  four  times  a 
day.  In  obstinate  cases,  inhalations  of  the  tere- 
binthinate  balsams,  mixed  with  two  or  three 
times  their  bulk  of  ether,  as  recommended  by 
Dr.  Symonds,  may  be  used,  the  warmth  of  the 
hand  being  sufficient  to  volatilise  such  solutions 
prepared  according  to  his  formulae.  Attention 
must  be  paid  to  the  general  health,  and  to  the 
state  of  the  digestive  organs. 
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(c)  Tubercular  Laryngitis. — Synon.  :  La- 
ryngeal Phthisis ;  Fr.  Phthisie  Laryngie ;  Ger. 
Kehl/copftuberculose. 

Definition. — A  specific  inflammation  of  the 
larynx,  depending  on  the  presence  of  tubercle ; 


accompanying,  and  sometimes  preceding,  tuber- 
cle of  the  lungs;  and  leading  to  destructive 
ulceration  of  the  soft  parts,  and  to  caries  and 
necrosis  of  the  cartilages  of  the  larynx. 

2Etiology. — Pulmonary  consumption  may  be 
complicated  by  simple  laryngitis,  but  the  disease 
specified  above  is  itself  tuberculous,  its  predis- 
posing causes  being  those  which  favour  the  deve- 
lopment of  tubercle  in  persons  of  scrofulous  con- 
stitution, and  the  exciting  causes  the  same  as 
those  of  simple  laryngitis. 

Anatomical  Characters. — The  majority  of 
pathologists  are  agreed  that,  even  in  the  earliest 
stages  of  tubercular  laryngitis,  minute  deposits 
of  miliary  tubercle  will  be  found ;  and  these  may 
generally  be  seen  causing  slight  eminences,  dif- 
fering from  the  follicles  in  glandular  laryngitis, 
in  that  from  the  first  they  become  centres  of 
ulceration  of  the  mucous  membrane.  This  de- 
structive process  extends  to  the  deeper  parts, 
involving  the  fibrous  tissues  ;  the  articulations 
suppurate,  and  the  ligaments  and  cartilages  are 
destroyed ;  and  prominent  granulations  and  fun- 
gous growths  occasionally  spring  from  the  ulcers 
near  the  vocal  cords.  The  epiglottis  is  usually 
the  first  cartilage  attacked,  then  the  arytenoids 
and  the  cricoid,  the  last  being  the  most  liable  to 
necrosis.  Occasionally  abscesses  form,  the  ne- 
crosed cartilage  being  included  in  them ;  and 
ultimately  every  tissue  of  the  larynx  becomes 
involved. 

Symptoms.  —  In  tubercular  laryngitis  the 
symptoms  specially  dependent  on  the  condition 
of  the  larnyx  are  hoarseness  and  weakness  of 
the  voice;  cough,  at  first  frequent  and  tickling, 
later  husky,  laboured,  and  ineffectual ;  difficulty 
in  swallowing,  often  distressing,  from  the  early 
affection  of  the  epiglottis  and  upper  parts  of  the 
larynx ;  expectoration,  varying  according  to  the 
extent  to  which  the  lungs  'are  affected,  and 
sometimes,  in  the  later  stages,  including  portions 
of  cartilage  ;  little  difficulty  of  breathing  at  first, 
but  later,  from  oedema,  spasm,  or  great  destruc- 
tion of  tissue,  urgent  dyspnoea,  which  may  neces- 
sitate tracheotomy.  To  these  symptoms,  sooner 
or  later,  are  usually  added  those  of  advancing 
pulmonary  phthisis.  A  pale  oedematous  condition 
of  the  aryepiglottidean  folds  is  usually  the  first 
indication  of  laryngeal  phthisis  observed  with 
the  laryngoscope ;  then  swelling  and  ulceration 
of  the  epiglottis,  followed  by  ulcers  about  the 
arytenoid  cartilages.  The  view  of  the  disease, 
as  it  extends  lower,  is  usually  prevented  by  the 
secretions,  and  the  swollen  condition  of  the 
epiglottis  and  upper  parts  of  the  larynx. 

Complications  and  Sequels. — These  have 
been  sufficiently  indicated  in  the  description  of 
the  pathology  and  symptoms  of  the  disease. 

Diagnosis. —  Tubercular  must  be  diagnosed 
from  simple  chronic  laryngitis  by  the  early  occur- 
rence of  oedema  and  ulceration  ;  and  from  acute 
oedema  by  the  mode  of  onset  of  the  symptoms. 
From  syphilitic  disease  the  diagnosis  is  more 
difficult ;  there  is  no  distinction  in  the  appear- 
ance of  the  ulcers,  but  in  syphilis  there  is  less 
oedema,  and  the  ulcers  may  heal,  and  present 
cicatrices.  The  detection  of  tubercle  in  the 
lungs,  or  other  indications  of  the  tubercular 
diathesis,  will  help  to  determine  our  opinion. 
Prognosis. — Tubercular  laryngitis  is  never 
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cured ;  but  the  rapidity  of  its  progress  may  some' 
times  be  checked.  If  it  precede  the  deposit  of 
tubercle  in  the  lungs  it  may  last  in  its  early 
stage  for  years  :  if  it  suporvones  on  pulmonary 
consumption  the  down-ward  progress  is  very  rapid. 

Treatment. — This  must  havereforcnco  to  the 
diathesis  on  which  the  disease  depends,  and  to 
its  local  manifestation.  The  constitutional  treat- 
ment is  fully  discussed  in  the  articles  Phthisis, 
and  Scrofula.  The  local  treatment  must  be 
directed  to  mitigate  the  severe  pain,  and  if  pos- 
sible to  the  cure  of  the  disease.  Rest  must  be 
obtained  for  the  vocal  organs,  whilst  the  food 
should  be  such  as  to  cause  little  inconvenience 
or  pain  in  swallowing.  Artificial  feeding  by 
enemata  or  even  by  the  oesophagus  tube  may  be 
needed.  Soothing  applications  include  ice  and 
iced  water ;  demulcent  gargles  (see  Gargles')  ;  the 
insufflation  of  a  powder  composed  of  one  grain  of 
6tarch  to  1 -6th  grain  or  more  of  morphia;  or  the 
application  by  the  brush  of  a  mixture  of  bis- 
muth, gum,  and  l-6th  grain  of  morphia.  Sooth- 
ing inhalations  of  conium,  benzoin,  chloroform, 
or  hops  may  also  be  used  (see  Inhalations). 
Occasionally,  to  promote  the  healing  of  ulcers, 
mild  solutions  of  perchloride  of  iron,  nitrate 
of  silver,  or  sulphate  of  copper,  may  be 
tried.  A  leech  or  two  over  the  larynx,,  fol 
lowed  by  a  poultice,  may  prove  useful  in  some 
cases. 


(d)  Spasmodic  Laryngitis. — Synon.  :  False 
Croup  ;  Croup.  Fr.  Laryngite  ou  Angine  stridu- 
leuse ;  Ger.  Pseudo-croup. 

Definition.— A  mild  degree  of  inflammation 
of  the  larnyx  and  air-passages ;  occurring  chiefly 
in  young  children;  accompanied  by  attacks  of 
laryngeal  spasmodic  cough  and  breathing,  which 
come  on  usually  at  night ;  and  commonly  termi- 
nating favourably  in  a  few  days. 

Spasm  of  the  glottis  occurs  as  a  purely  ner- 
vous affection,  as  in  laryngismus  stridulus, 
but  the  complaint  denned  above  is  a  variety  of 
laryngitis  ;  it  is  one  about  which  practitioners  are 
continually  consulted,  and  is  what  mothers  mean 
when  they  talk  of  a  child  being  liable  to  croup. 

JEtiologt. — Any  of  the  ordinary  causes  of 
catarrh  will,  in  a  child  with  a  tendency  to  this 
affection,  induce  an  attack.  The  age  of  the  child 
is  material  in  producing  this  tendency,  as  is  also 
family  proclivity ;  false  croup  occurring  usually 
in  children  of  from  two  to  six  or  seven  years 
old.  It  occasionally  complicates  the  eruptive 
fevers,  and  especially  measles. 

Symptoms  and  Treatment.-  A  child,  having 
previously  shown  signs  of  catarrh  or  slight  bron- 
chitis, and  having  probably  been  a  little  hoarse, 
wakes  up  suddenly  from  sleep  with  a  clanging, 
spasmodic,  not  husky,  cough,  and  with  dyspnoea, 
characterised  by  the  cooing  sound  with  each  in- 
spiration which  indicates  spasmodic  closing  of  the 
larynx,  or  by  a  complete  spasm  with  convulsive 
movements  of  inspiration,  lasting  for  a  few 
seconds.  The  voice  is  not  affected,  or  if  altered 
it  is  not  husky,  but  is  simply  emitted  with 
difficulty,  from  the  difficulty  in  regulating  the 
action  of  the  vocal  cords.  There  is  not  more  py- 
rexia than  generally  accompanies  a  sovoro  cold. 
Under  simple  treatment  the  attack  usually  sub- 


sides, and  the  child  drops  asleep.  The  att-vk 
may  be  repeated  on  one  or  two  following  nights  ■ 
but  the  first  is  usually  the  most  violent,  and  that 
which  most  alarms  the  little  patient  and  those 
around  him.  These  are  the  symptoms  of  an  or- 
dinary attack  of  false  croup,  but  its  essential 
cause  being  some  degree  of  inflammation  of  the 
air-passages,  it  is  clear  that  this  may  go  on  to  a 
severer  form,  and  the  child,  first  attended  for 
false  croup,  may  die  from  pneumonia  or  other 
inflammatory  affection  of  the  respiratory  system, 
the  symptoms  produced  by  the  severer  affection 
of  the  lung  combining  with  and  complicating 
those  dependent  on  the  larynx.  The  persistent 
dyspnoea,  and  other  symptomb,  must  in  such  a 
case  be  traced  by  the  practitioner  to  their  proper 
sources,  or  he  may  erroneously  suspect  and 
adopt  treatment  for  graver  laryngeal  disease 
than  actually  exists. 

(e)  CEdematous  Laryngitis. — Synon.: 
(Edema  glottidis ;  CEdema  of  the  Larynx ;  Fr. 
Laryngite  ademateuse ;  Ger.  Kehlkopfoedem. 

Definition.  —  Inflammatory  exudation  intc 
the  submucous  areolar  tissue  of  the  larynx,  of 
serous,  6ero-purulent,  or  sero-gelatinous  fluid. 

The  exudation  usually  attacks  first  the  ary- 
epiglottic  folds  and  the  epiglottis,  and  it  may 
extend  thence  to  the  ventricles  and  other  parts 
of  the  larnyx,  the  vocal  cords  themselves  being 
seldom  affected.  The  submucous  tissue  below  the 
vocal  cords,  lining  the  cricoid  cartilage,  may  be 
the  sole  seat  of  the  exudation  ;  a  form  of  oedema 
which  has  been  attributed  usually  to  a  gouty 
constitution.  Whether  occurring  in  the  course 
of  acute  laryngitis,  or,  as  is  more  frequently  the 
case,  supervening  on  chronic  laryngitis,  oedema 
of  the  larynx  is  of  the  greatest  importance,  being 
least  fatal  when  an  accident  of  chronic  disease. 
CEdema  complicates  laryngitis  of  an  asthenic 
type,  such  as  cases  consecutive  to  the  exanthe- 
mata, and  is  always  present  in  the  cases  due  to 
scalds  from  drinking  boiling  fluids.  It  is  this 
form  of  laryngitis  which  occurs  in  persons  labour- 
ing under  Bright's  disease,  the  oedema  in  these 
cases  not  being  passive  dropsy,  but  the  result  of 
inflammation. 

Anatomical  Characters. — The  mucous  mem- 
brane in  oedematous  laryngitis  is  rather  attenu- 
ated than  thickened,  and  but  little  injected, 
unless  it  occurs  as  a  complication  of  the  super- 
ficial form  of  inflammation.  Especially  in  scalds 
there  is  but  little  hyperaemia ;  but  there  is  death 
and  vesication  of  the  mucous  membrane  with  ex- 
cessive oedema. 

Symptoms. — The  symptoms  indicative  of 
laryngitis  exist  in  an  increased  degree  when  this 
is  complicated  with  oedema,  the  swelling  of  the 
epiglottis  interfering  especially  with  deglutition, 
and  that  of  the  aryopiglottic  and  ventricular 
bands  causing  very  dangerous  dyspnoea.  By 
examination  with  the  finger,  and  far  better  by 
the  laryngoscope,  we  observe  further  the  physical 
condition  caused  by  the  swelling.  The  epiglottis 
is  felt,  or  seen,  misshapen,  rounded  like  a  chest- 
nut, or  its  two  sides  swollen  so  as  to  resemble 
two  mucous  bladders  pressed  together  in  the 
middle  line  ;  and,  unless  this  hides  the  rest  of 
the  larynx,  the  aryopiglottic  folds  will  be  recog- 
nised as  two  long  rounded  swellings,  passing 
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from  before  back,  and  nearly  meeting  in  the 
centre,  the  swollen  ventricular  bands  being 
visible  only  when  there  is  little  oedema  above. 

Treatment. — The  treatment  of  cedematous 
laryngitis  has  already  been  described  under  the 
head  of  acute  laryngitis. 

1.  Larynx,  Lepra  of. — Definition:  A  spe- 
cific affection  of  the  larynx,  met  with  only  in  cases 
of  lepra  of  long  standing,  and  associated  with  a 
similar  affection  of  the  buccal  mucous  membrane, 
the  tongue,  and  the  palate. 

JEtiology. — The  causes  are  identical  with 
those  of  lepra  in  other  situations. 

Anatomical  Characters.  —  The  disease, 
spreads  from  the  mouth  to  the  epiglottis,  which 
becomes  thickened,  and  is  fixed  from  the  infiltra- 
tion of  its  mucous  membrane.  Other  parts  of 
the  larynx  afterwards  present  the  same  anato- 
mical changes.  The  tubercles  may  ulcerate  and 
cicatrize. 

Symptoms,  Complications,  and  Diagnosis. — 
The  symptoms  of  laryngeal  lepra  are  those  of 
chronic  inflammation  ;  and  if  the  tubercles  ulce- 
rate, the  ulceration  is  very  slow,  and  not  of  the 
destructive  character  of  syphilis.  As  lepra  of 
the  larynx  occurs  only  when  the  disease  of  the 
skin  has  been  long  established,  its  diagnosis  is 
clear.  It  usually  exists  for  a  long  time,  even 
years,  before  it  ulcerates,  and  even  after  this  it 
is  very  slow  in  its  progress,  and  not  fatal. 

Treatment. — As  in  other  forms  of  lepra, 
treatment  is  almost  useless ;  the  fissures  and 
ulcers  are  said  to  be  relieved  by  touching  with 
solid  lunar  caustic.    See  Lepra. 

5.  Larynx,  Lupus  of. — Definition  :  A  rare 
specific  form  of  inflammation  and  ulceration  of 
the  mucous  membrane  of  the  larynx,  always 
associated  with  lupus  of  the  skin. 

^Etiology. — The  causes  of  this  disease,  and 
of  lupus  of  the  skin,  are  identical. 

Anatomical  Characters. — In  lupus  of  the 
larynx  great  numbers  of  small  red  round  papules 
are  first  formed.  These  become  abraded ;  and 
the  abrasions  gradually  form  ulcers,  which  pene- 
trate deeply  into  the  substance  of  the  epiglottis, 
being  triangular  in  form,  with  the  apex  directed 
forwards.  Similar  ulcers  are  found  at  a  later 
stage  in  other  parts  of  the  larynx. 

Symptoms,  Complications,  and  Diagnosis. — 
The  symptoms  of  lupus  of  the  larynx  are  those 
of  chronic  inflammation ;  but  there  appears  to 
be  no  tendency  to  oedema  or  to  those  affections 
of  the  cartilages  which  occur  in  syphilitic  and 
tubercular  laryngitis,  from  which  the  disease  is 
further  distinguished  by  the  peculiar  form  of  the 
ulcers  and  the  papules,  and  the  presence  of  lupus 
of  the  skin.    It  lasts  for  many  years. 

Treatment. — Lupus  of  the  larynx  must  be 
treated  locally  by  caustics  or  the  galvanic 
cautery  ;  and  constitutionally  in  the  same  way 
as  other  forms  of  lupus.    See  Lupus. 

6.  Larynx,  Malignant  Disease  of. — The 
larynx  is  rarely  the  primary  seat  of  cancer  (ex- 
cept in  the  form  of  epithelioma),  although  it  is 
frequently  involved  by  the  spread  of  the  disease 
from  the  oesophagus,  pharynx,  and  neighbouring 
parts.  The  disease  occurs  usually  as  a  general 
infiltration  of  the  tissues,  and  does  not  form  a 
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polypoid  tumour.  It  gives  rise  to  symptoms  of 
dysphagia,  and  of  laryngeal  obstruction,  added 
to  those  of  malignant  disease  in  other  situations. 
The  symptoms  only  occur  when  the  larynx  is 
either  attacked  primarily,  or  invaded  second- 
arily, by  the  disease ;  mere  mechanical  pressure 
by  growths  external  to  it  not  interfering  with 
its  functions,  although  they  may  displace  the 
organ  to  a  very  great  extent. 

Treatment. — The  obstruction  to  respiration 
may  demand  the  performance  of  tracheotomy ; 
and  if  the  lower  part  of  the  trachea  is  free  from 
disease,  the  operation  will  prolong  life.  If  the 
trachea  itself  is  extensively  affected,  the  inser- 
tion of  the  tube  may  increase  rather  than  relieve 
the  dyspnoea.  Removal  of  a  cancerous  larynx 
was  first  practised  by  Billroth,  and  has  since 
been  performed  by  several  Continental  surgeons. 
The  results  of  the  operation  have,  however,  been 
so  unfavourable  that  it  cannot  be  recommended 
in  this  form  of  disease. 

7.  Larynx,  Paralysis  of. — Definition  :  Loss 
of  power  in  the  laryngeal  muscles,  occurring  in 
connection  with  disease  or  poisoning  of  the  ner- 
vous centres,  or  with  pressure  upon  or  disease 
of  the  laryngeal  nerves,  caused  by  aneurism, 
enlarged  cervical  or  bronchial  glands,  or  otheT 
intrathoracic  tumours. 

Varieties  and  Treatment. — The  commonest 
effect  of  disease  of  or  pressure  upon  the  re- 
current laryngeal  or  motor  nerve  of  the  larynx 
is  paralysis  of  the  aJductors,  causing  the  vocal 
cords  to  approximate  in  the  middle  line,  in 
a  relaxed  state.  They  are  not  tense  even  when 
an  attempt  is  made  to  speak;  and  during  re- 
spiration a  narrow  chink  is  left,  with  relaxed 
edges,  causing  very  stridulous  breathing  and, 
possibly,  fatal  asphyxia.  Paralysis  of  the  ad- 
ductors, unilateral  or  bilateral,  when  one  or  both 
vocal  cords  are  seen  at  all  times  relaxed  and 
drawn  aside,  is  a  consequence  of  disease  of  the 
superior  laryngeal  nerve,  which  supplies  the  cri- 
cothyroid and  arytenoid  muscles.  These  varieties 
of  paralysis  are  readily  recognised  by  the  laryn- 
goscope ;  and  they  usually  cause  aphonia,  without 
necessarily  dyspnoea.  When  these  cases  are  of 
longstanding,  the  muscles  become  atrophied  as  in 
other  paralysed  parts.  The  condition  usually  de- 
pending on  serious  disease  without  the  larynx, 
treatment  can  be  of  little  avail.  Tracheotomy 
may  be  called  for  to  avert  asphyxia.  Cases  are  re- 
corded where  the  local  use  of  electricity  has  cured 
paralysis,  but  these  were  probably  cases  like  those 
previously  described,  where  paralysis  of  the  ad-  ! 
ductors  is  simulated.  See  1.  Aphonia;  Pneumo- 
gastric  Nerve,  Diseases  of ;  and  Appendix. 

8.  Larynx,  Polypus  of. — Synon.:  Growthd 
of  the  Larynx ;  Fr.  Tumeurs,  Kystes,  et  Polypes 
du  Larynx  ;  Ger.  Kehlkopfpolypen. 

Definition. — A  morbid  growth  attached  to 
the  walls  of  the  larynx,  and  projecting  into  its 
cavity,  in  the  form  of  a  tumour. 

^Etiology. — The  invention  and  use  of  the 
laryngoscope,  leading  to  accurate  diagnosis,  has 
established  the  fact  that  tumours  of  the  larynx 
are  of  much  more  frequent  occurrence  than  was 
formerly  supposed.  They  are  most  common  in 
adult  males  who  habitually  over-exert  the  voice; 
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but  they  occur  in  either  sex,  and  at  any  ago, 
from  infancy  upwards.  Inflammatory  attacks, 
syphilis,  and  anything  leading  to  habitual  con- 
gestion of  the  larynx,  favour  their  development. 

Anatomical  Characters. — Growths  of  various 
kinds  occur  in  the  larynx,  (a)  Papilloma,  or 
warty  growth,  having  a  base  of  connective 
tissue,  and  coated  with  epithelium,  may  occur 
either  as  a  solitary  separate  filament,  or  a  group 
of  filaments,  or  as  an  agglomeration  of  little 
rounded  eminences,  the  whole  forming  a  per- 
fectly defined  tumour.  It  is  frequently  multiple  ; 
increases  rapidly ;  has  a  tendency  to  recur  when 
removed  ;  and  is  of  friable  texture.  It  is  most 
common  at  the  anterior  commissure  of  the  vocal 
cords,  but  these  growths  may  be  attached  all 
over  the  larynx. 

(6)  Fibroma  is  usually  solitary,  its  size  vary- 
ing from  that  of  a  grape-seed  to  that  of  a 
pigeon's  egg  or  more,  either  sessile  or  peduncu- 
lated, with  a  bright  smooth  surface,  becoming 
lobulated  as  the  tumour  increases. 

(c)  Mixed  fibrous  and  fibro-celhilar  tummirs, 
sarcoma,  and  mixed  lipoma  and  fibroma,  exter- 
nally resemble  fibroma,  their  nature  not  being 
recognisable  until  after  removal. 

(d)  Adenoma,  or  glandular  tumour,  is  described 
by  Tiirck  as  distinguishable  from  fibroma  by  its 
swelling,  and  altering  in  colour.  It  increases 
rapidly,  and  is  of  a  dark  pink  colour  at  first, 
becoming  whitish  as  it  increases. 

(e)  Myxoma,  or  mucous  polypus,  is  rare.  It 
presents  a  smooth,  moist-looking,  semi-translu- 
cent, rounded  surface  ;  and,  according  to  Bruns, 
consists  of  a  slimy  matrix,  with  intersecting 
fibrillse,  inclosed  in  the  altered  mucous  mem- 
brane. 

(/)  Cystic  polypus  is  usually  the  result  of  a 
change  in  some  other  tumour.  It  may,  however, 
occur  as  a  primary  growth ;  and  a  case  is  re- 
corded where  such  a  growth  caused  the  death  of 
an  infant,  thirty-six  hours  after  birth. 

(g)  Epithelioma  is  not  uncommon,  presenting 
the  usual  structure  and  appearance  of  epithe- 
lioma elsewhere. 

Symptoms. — Polypus  may  cause  absolutely  no 
inconvenience.  The  most  constant  symptom  is 
a  modification  of  the  voice.  It  usually  excites 
dry  cough,  often  spasmodic  and  croupy.  The 
breathing  is  but  little  affected  until  the  growth 
attains  some  size,  when  dyspnoea  will  set  in,  at 
first  only  on  exertion,  occasionally  spasmodic  ; 
as  the  growth  increases,  it  becomes  constant, 
and  at  last  fatal  if  the  disease  is  unrelieved. 
Tumours  attached  below  the  vocal  cords  are 
rare;  when  they  exist,  and  are  large  enough  to 
interfere  with  the  breathing,  oxpiration  is  as 
noisy  and  difficult  as  inspiration.  These  growths 
are  usually  painless ;  they  may  be  so  situated 
as  to  interfere  with  swallowing,  but  this  is  not 
usual.  In  addition  to  these  symptoms,  tho  growth 
can  bo  seen  with  the  aid  of  the  laryngoscope, 
and  felt  with  the  laryngeal  probe  or  sound,  and 
sometimes  with  the  finger.  Occasionally  portions 
of  a  papilloma  are  expelled  by  coughing. 

Diagnosis. — A  certain  diagnosis  can  only  bo 
arrived  at  by  a  physical  examination,  unless, 
indeed,  portions  of  the  growth  are  expectorated. 
Most  forms  of  growth  may  bo  diagnosed  by  their 
appearance  in  the  laryngoscope.    The  point  and 


oxtent  of  attachment  may  be  determined  by  the 
skilful  use  of  a  laryngeal  sound  or  probe. 

Phoonosis. — The  importance  of  these  growths 
varies  with  their  situation  and  rate  of  increase. 
A  few  months  have  sufficed  for  the  growth  of 
tumours,  from  their  origin  to  their  attaining  a 
size  sufficient  to  threaten  suffocation ;  in  other 
cases  they  may  exist  for  years  without  giving 
rise  to  any  symptom  beyond  dysphoniaor  aphonia. 
As  soon  as  a  polypus  causes  dyspnoea,  it  has 
become  dangerous.  Although  a  polypus  under 
observation  for  some  time  has  been  seen  to  grow 
smaller,  and  cases  occasionally  occur  where  the 
more  friable  variety  is  spontaneously  expelled, 
the  disease  must  practically  be  regarded  as  in- 
curable, except  by  operation  or  other  local  treat- 
ment. 

Treatment. — A  small  stationary  fibroma  or 
other  tumour,  giving  rise  to  but  little  incon- 
venience, requires  no  treatment.  Small  papilli- 
form  growths  are  amenable  to  treatment  by 
strong  caustic  solutions.  Almost  all  other 
tumours  must  be  removed  by  operation.  Re- 
moval may  be  effected  by  instruments  introduced 
into  the  larynx  from  above  with  the  aid  of  the 
laryngoscope ;  or,  where  the  disease  is  very  ex- 
tensive, an  artificial  opening  into  the  larynx 
(thyrotomy  or  division  of  both  thyroid  and  cri- 
coid) may  be  necessary,  the  growth  or  growths 
being  removed  through  this  opening.  If  the 
growth  is  removed  per  vias  naturales,  it  may  be 
crushed  through  at  its  base  by  a  properly  con- 
structed ecraseur ;  it  may  be  seized  and  torn  off 
by  forceps ;  or  it  may  be  cut  off  by  knives  or 
scissors.  The  particular  operation,  and  the  in- 
struments to  be  used,  must  be  determined  by  the 
circumstances  of  the  case.  Tracheotomy  may 
be  necessary  as  a  palliative  measure,  where,  for 
some  reason,  a  curative  operation  cannot  be 
adopted  ;  or  it  may  be  required  as  a  preliminary 
to  the  radical  operation.  Where  the  choice  lies 
between  tracheotomy  and  an  operation  for  re- 
moval of  the  tumour,  the  latter  must  always  be 
selected.  Removal  of  the  larynx  for  recurrent 
sarcoma  has  been  successfully  practised  in  this 
country  by  the  late  Dr.  Foulis  ;  and  the  opera- 
tion is  available  where  milder  measures  for  the 
cure  of  these  growths  prove  ineffectual.  After 
extirpation  the  voice  can  be  restored  by  the  in- 
sertion of  an  artificial  glottis. 

9.  Larynx,  Spasm  of. — In  the  description  of 
other  diseases  of  the  larynx,  this  has  been  re- 
ferred to  as  a  frequent  and  often  fatal  complica- 
tion. Spasm  is  a  most  urgent  symptom  when  the 
larynx  is  irritated  by  the  lodgment  of  a  foreign 
body  or  other  irritant.  It  may  result  from  pres- 
sure on,  or  disease  of  the  pneumognstric  nerve  ; 
from  hysteria  ;  and  as  a  manifestation  of  a  more 
general  affection  of  the  nervous  system,  in  which 
case  it  constitutes  the  following  special  malady. 

Laryngismus  stridulus. — Stnon.  :  Child-crow- 
ing ;  Spasmodic  croup  ;  False  croup  ;  Fr.  Spasme 
de  la  ghtte  ;  Pseudo-croup  ncrveux ;  Ger.  Kchl- 
kopfkrampf. 

Definition. — Short  or  more  prolonged  acces- 
sions of  suffocation  ;  depending  on  tonic  spasm  of 
tho  adductor  muscles  of  the  larynx,  and  usually 
of  tho  diaphragm  and  other  respiratorv  muscles; 
causing  closure  of  the  glottis,  and  a  sudden  arrest 
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of  inspiration ;  and  ending  in  a  shrill  crowing 
sound,  as  the  inspiratory  act  is  resumed  and  con- 
cluded. It  is  unaccompanied  by  any  inflamma- 
tory affection  of  the  larynx  or  air-passages  ;  and 
is  often  associated  with  other  convulsive  affec- 
tions. 

.^Etiology. — Anything  causing  excessive  reflex 
irritability,  rachitis,  chronic  hydrocephalus,  and 
other  organic  affections  of  the  brain  or  medulla 
oblongata,  predispose  to  this  convulsive  affec- 
tion. It  is  undoubtedly  sometimes  associated 
with  chronic  enlargement  of  the  thymus ;  and 
with  the  irritation  of  teething.  A  sudden  fright, 
irritation  of  the  larynx  by  the  accidental  en- 
trance of  food,  or  some  such  slight  agitation  as 
that  caused  by  a  child  being  tossed  in  the  air, 
may  excite  the  attack. 

Anatomical  Characters. — This  is  purely  a 
nervous  disease,  and  there  is  no  anatomical 
change  in  the  larynx. 

Symptoms. — With  or  without  premonitory  in- 
dications of  a  tendency  to  convulsive  affection, 
such  as  drawing  in  of  the  thumbs  and  great  toes, 
or  clenching  of  the  hands ;  often  during  sleep, 
and  with  no  evident  exciting  cause,  or  at  any 
time  in  the  day ;  a  child  is  suddenly  attacked 
with  difficult  breathing,  inspiration  being  accom- 
panied by  the  crowing  sound  characteristic  of  la- 
ryngeal spasm.  This  may  continue  for  some  time, 
and  then  gradually  subside.  The  spasm  may  be 
short,  or  it  may  be  longer  and  more  intense,  in- 
spiration being  proportionately  difficult.  It  may 
be  complete,  and  the  act  of  inspiration  cease 
entirely,  uutil  just  as  death  seems  imminent,  the 
spasm  relaxes,  and  with  a  crowing  inspiration 
breathing  is  re-established.  In  the  worst  cases, 
and  sometimes  in  the  first  attack,  death  does 
actually  occur. 

Diagnosis. — The  diagnosis  of  this  disease 
from  stridulous  laryngitis  or  real  false  croup,  with 
which  it  is  in  this  country  frequently  confounded, 
and  that  even  by  recent  authors,  is  considered 
under  3.  a,  Acute  Laryngitis.  The  symptoms 
caused  by  a  foreign  body  lodged  in  the  larynx 
closely  simulate  laryngismus  stridulus.  The 
nature  of  the  case  is  decided  by  its  history;  and, 
unless  the  age  of  the  patient  precludes  it,  by  a 
laryngoscopic  examination. 

Prognosis. — The  milder  forms  of  this  malady 
yield  to  suitable  treatment,  and  disappear  as 
improvement  takes  place  in  the  condition  indu- 
cing the  attack.  Severer  forms,  if  not  fatal  in 
a  firs'  may  be  so  in  a  subsequent  attack.  When 
the  spasm  depends  on  some  incurable  organic 
change  in  the  nervous  system,  the  case  is  of 
course  hopeless  from  the  first. 

Treatment. — Attention  to  the  diet  and  general 
management  of  the  child,  regular  bathing,  and 
the  administration  of  remedies  suitable  to  cor- 
rect faults  of  digestion,  are  necessary.  The 
persevering  use  of  bromide  of  potassium  has 
been  found  beneficial  by  the  writer  ;  and  chloral 
hydrate  is  of  undoubted  value.  For  the  imme- 
diate treatment  of  the  spasmodic  attack,  prompt 
immersion  in  a  warm  bath,  the  administration 
of  an  emetic,  or  the  use  of  an  anaesthetic  vapour 
maybe  resorted  to;  and  should  breathing  not 
be  re-established  as  the  spasm  ceases,  dashing 
cold  water  on  the  face  and  chest,  friction,  appli- 
cation of  strong  ammonia  and  vinegar  to  the 
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nostrils,  and  especially  artificial  respiration, 
must  be  adopted,  with  the  object  of  restoring 
the  function.  Tracheotomy  may  be  requisite,  but 
the  practitioner  is,  unfortunately,  seldom  present 
when  the  indications  for  the  operation  arise. 

10.  Larnyx,  Syphilitic  Disease  of. — Syphilis 
affects  the  larynx  differently  according  to  the 
stage  of  the  disease  at  which  the  organ  is  at- 
tacked. Erythematous  maculae,  raised  mucous 
patches  or  condylomata,  and  superficial  ulceration, 
like  that  seen  in  the  fauces  and  pharynx,  may 
occur  as  secondary  symptoms ;  but  the  larynx  is 
more  commonly  and  more  seriously  affected  in 
advanced  stages  of  syphilis.  It  may  then  be  the 
seat  of  small  tubercles,  varying  from  the  size  of 
a  millet-seed  to  that  of  a  pea ;  or  ulceration  may 
occur,  following  upon  an  eruption  or  upon  gum- 
mata.  The  ulcers  are  usually  multiple,  deep, 
and  sharp-edged,  presenting  much  the  appear- 
ance of  tubercular  ulcers  ;  and  the  cartilages  are 
frequently  necrosed.  Sometimes  the  disease  begins 
with  perichondritis,  leading  to  suppuration  and 
subsequent  caries  and  necrosis  of  the  cartilages, 
external  fistulae  occasionally  communicating  with 
the  diseased  larynx. 

Symptoms. — Secondary  syphilitic  affections 
cause  hoarseness  and  sometimes  loss  of  voice, 
with  some  harshness  of  breathing,  but  there  is 
usually  neither  pain,  cough,  fever,  nor  much  dys- 
pnoea. The  more  serious  tertiary  affections  may 
give  rise  to  all  the  symptoms  caused  by  tuber- 
cular ulceration,  but  the  constitutional  symp- 
toms are  those  of  syphilis,  as  distinguished  from 
consumption. 

Complications  and  Sequels. — Although 
amenable  to  treatment,  and  therefore  curable, 
syphilis  is  more  liable  than  any  other  affection 
of  the  larynx  to  leave  serious  consequences.  Not 
only  are  the  cicatrices  of  the  healing  ulcers 
liable  to  contract  the  opening  of  the  larynx,  and 
to  cause  adhesions  which  may  permanently  ob- 
struct respiration,  but  the  specific  deposits  occa- 
sionally occur  in  such  a  form,  that  even  without 
ulceration,  they  produce  stenosis  or  contraction 
of  the  larynx  or  trachea.  Tumours  of  the 
larynx  appear  sometimes  to  result  indirectly 
from  syphilis ;  and,  as  just  mentioned,  aerial 
fistulas  may  be  left  after  necrosis  of  the  carti- 
lages. 

Diagnosis. — The  secondary  affections  of  tho 
larynx  are  easily  recognised  in  the  laryngoscope, 
and  there  are  usually  other  indications  of  the 
constitutional  taint.  Syphilitic  must  be  distin- 
guished from  tuberculous  ulceration  by  the  con- 
comitant symptoms  of  the  disease,  the  presence 
of  gummatous  tumours,  and  the  occurrence  of 
cicatrisation  of  the  ulcers  ;  the  oedema  and 
general  thickening  are  also  less  than  in  tuber- 
cle. From  ulcerated  epithelioma  it  may  be  distin- 
guished by  the  history;  by  the  fact  that  the  can- 
croid growths  usually  extend  from  the  pharynx 
and  oesophagus  to  the  larynx ;  by  tho  cancroid 
ulcer  being  solitary,  while  syphilitic  ulcers  are 
usually  multiple ;  and  by  the  appearances  of  the 
sores  and  their  base.  Frequently  in  these  cases 
the  amount  of  secretion  prevonts  a  satisfactory 
view  of  tho  parts,  and  our  diagnosis  must  then 
be  arrived  at  without  the  aid  of  the  laryngoscope. 

Prognosis. — Tho  prognosis  in  cases  of  lwyn- 
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goal  syphilis  must  vary  according  to  its  form,  but 
unless  the  case  is  complicated  by  some  other 
vice  in  the  system,  we  may  hope  to  cure  it  by 
appropriate  treatment.  If  loft  to  itself,  the  ter- 
tiary form  of  the  disease  will  probably  ulti- 
mately destroy  the  patient.  Where  it  occurs  in  a 
person  of  scrofulous  constitution,  the  prognosis 
will  be  less  favourable ;  and  if  to  this  be  added 
abuse  of  alcohol,  and  irregular  living,  the  chances 
of  recovery  aro  small.  At  any  period  of  this,  as 
of  other  laryngeal  disease,  sudden  urgent  symp- 
toms are  liable  to  arise,  resulting  in  a  fatal  ter- 
mination, a  consideration  which  must  induce  us 
always  to  give  a  guarded  opinion. 

Treatment. — Local  treatment  is  seldom  neces- 
sary for  the  secondary  syphilitic  affect  ions  of  the 
larynx,  and  we  must  trust  to  mercurial  inunction 
and  other  constitutional  remedies.  Should  a  mu- 
cous condyloma,  from  its  situation,  affect  the  voice 
or  breathing  in  a  very  grave  degree,  a  solution  of 
bichloride  of  mercury,  one  grain  dissolved  in  a 
drachm  of  weak  spirit,  may  be  carefully  applied 
with  a  brush.  Syphilitic  ulceration  of  the 
larynx  requires  persevering  treatment  by  iodide 
of  potassium  ;  and  where  it  does  not  yield  to  this 
remedy,  appropriately  combined  with  quinine, 
cod-liver  oil,  &c,  mercury  must  be  employed, 
the  best  method  being  by  mercurial  inunction, 
or  the  hypodermic  injection  of  the  bichloride. 
A  prolonged  course  of  the  drug  being  necessary, 
the  patient  must  pay  great  attention  to  his 
mouth,  sucking  alum  frequently,  so  as  to  avoid 
ptyalism.  The  local  application  of  a  solution  of 
10  grains  of  sulphate  of  copper  to  the  ounce, 
and  touching  isolated  ulcers  with  solid  nitrate  of 
silver  or  sulphate  of  copper,  will  be  beneficial ; 
astringent,  sedative,  or  other  medicated,  and 
especially  iodine,  inhalations  should  also  be  em- 
ployed. In  old  cases  of  syphilis,  warty  growths 
are  sometimes  seen  in  the  larynx,  which  may  be 
cured  by  frequent  topical  applications,  com- 
bined with  constitutional  treatment.  When  the 
dyspnoea  is  dangerous,  tracheotomy  must  not 
be  delayed.  It  will  usually  prove  successful, 
although  the  destruction  of  tissue  and  cicatrisa- 
tion may  be  such  as  to  necessitate  the  permanent 
wearing  of  the  tube.  Operations  for  the  division 
of  cicatricial  bands  and  adhesions  may  be  re- 
quired. They  should  be  undertaken  only  by  a 
skilful  and  practised  laryngeal  operator.  Two 
or  three  cases  have  been  operated  upon  suc- 
cessfully, where  the  vocal  cords  were  united  in 
their  whole  length  by  a  web  of  adhesions.  Heine 
has  removed  the  larynx  for  stenosis  resulting 
from  syphilis  ;  but  extirpation  must  not  be 
adopted  where  tracheotomy  is  available. 

Thomas  James  Walker. 

LATENT  (latco,  I  lie  hid). — This  word  is 
applied  to  cases  of  certain  diseases  in  which 
their  usual  characteristic  features  are  obscured 
and  concealed ;  for  example,  latent  pleurisy, 
latent  scarlatina.  Symptoms  are  also  said  to  bo 
latent  when  they  do  not  occur  under  circum- 
stances in  which  they  ought  to  appear.  For  in- 
stance, cough  may  be  latent  in  certain  cases  of 
phthisis. 

LEAD,  Poisoning  by. — Synon.  :  Plumbism; 
Fr.  Intoxication  saturnine  ;  Qer.  Blcivcrgi flung. 


LEAD,  POISONING  BY. 

Pure  metallic  lead  has  probably  no  injurious 
action  on  the  system  ;  but  owing  to  the  ease  with 
which  it  oxidises  and  forms  salts,  all  of  which 
are  poisonous,  lead-poisoning  is  of  common  occur- 
rence among6t  all  persons  whose  occupation 
brings  them  much  in  contact  with  metallic  lead 
and  its  alloys;  among  those  engaged  in  indus- 
tries in  which  lead-salts  are  manufactured  or 
largely  employed  ;  as  well  as  from  contamina- 
tion, accidental  or  otherwise,  of  articles  of  food, 
drink,  or  luxury,  with  lead  or  its  compounds. 

Acute  poisoning  with  lead  is  not  common,  nor 
aro  any  of  the  lead  salte  actively  poisonous.  The 
acetate  or  6ugar  of  lead  is  popularly  believed  to 
bo  a  virulent  poison,  but  it  is  by  no  means  so. 
There  are  very  few  fatal  cases  on  record,  even 
from  swallowing  quantities  amounting  to  an 
ounce  of  the  acetate  or  its  equivalent.  The 
symptoms  are  in  the  main  those  of  irritant 
poisoning,  the  chief  difference  being  that  consti- 
pation is  the  rule,  and  diarrhoea  the  exception. 

The  chronic  form  of  poisoning  by  lead  is  of  in- 
finitely more  importance  and  prevalence.  The 
sources  of  it  are  extremely  numerous  and  varied, 
and  it  is  almost  impossible  to  specify  all  indi- 
vidually. The  following  are  among  the  chief, 
classified  according  to  the  primary  form  of  the 
poison. 

1.  Metallic  Lead,  Poisoning  by. — Lead- 
poisoning  occurs  among  lead-miners,  metallur- 
gists, and  workers  in  lead  or  its  alloys,  such 
as  plumbers,  solderers,  type-founders,  composi- 
tors, and  manufacturers  of  lead  toys  (toy-soldiers). 
It  has  been  observed  also  among  fishmongers, 
from  using  lead  counters;  in  pot-boys;  as  the 
result  of  packing  articles  of  food  or  luxury  in 
lead-foil ;  and  from  contamination  of  articles  of 
drink  by  shot  used  for  cleaning  bottles,  siphon 
soda-water  bottles,  &c. 

Under  this  head  may  also  be  included  the  very 
frequent  contamination  of  drinking  water  by  lead 
pipes  and  cisterns.  Pure  water,  freed  from  gases 
and  excluded  from  contact  with  air,  does  not  act 
upon  lead,  but  in  presence  of  air  the  lead  be- 
comes speedily  acted  on,  and  the  water  contami- 
nated. An  oxide  of  lead  is  formed,  which  being 
partially  soluble  in  water,  allows  the  action  to 
go  on.  From  its  solution  the  oxide  is  in  great 
measure  precipitated  by  carbonic  acid,  which  is 
absorbed.  The  lead  falls  as  an  oxycarbonate, 
though  the  presence  of  carbonic  acid  in  the  water 
keeps  a  certain  quantity  in  solution.  The  purer 
the  water  the  more  rapid  the  action.  The  pre- 
sence of  certain  salts  in  the  water  considerably 
modifies  its  action  on  lead.  Thus  the  nitrates, 
nitrites,  and  chlorides,  by  forming  soluble  com- 
pounds with  lead,  increase  the  solvent  action  of 
the  water  ;  and  as  these  salts  usually  result  from 
sewage-contamination,  such  water  is  rendered 
still  more  dangerous  by  passing  through  lead 
pipes.  Other  salts,  usually  found  in  spring  and 
river  waters,  act  as  protcctives  by  forming  in- 
soluble lead-compounds,  which  being  deposited 
as  a  crust  in  the  interior  of  the  pipe  or  cistern, 
prevent  further  action.  Of  this  class  are  the 
sulphates,  phosphates,  and  carbonates.  Hence 
waters,  unless  containing  much  less  than  the 
average  proportion  of  lime-salts,  after  a  time 
cease  to  be  contaminated  to  any  great  extent, 
though  the  presence  of  carbonic  acid  in  the  water 
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renders  a  solution  of  the  crust  possible  in  some 
measure.  Waters  so  deficient  in  lime-salts  as  the 
Loch  Katrine  water  supplied  to  Glasgow  cannot 
safely  be  conveyed  in  lead  pipes.  Galvanised 
iron,  earthenware,  or  slate  may  in  many  cases  be 
advantageously  substituted  for  lead,  if  not  pos- 
sible in  all.  Lead  covers  to  cisterns  are  very 
objectionable,  as  the  water  which  rises  by  evapo- 
ration condenses  and  drops  back  contaminated. 
The  electrolytic  action  of  solders  also  helps  to 
contaminate  water  with  lead. 

2.  Oxides  of  Lead,  Poisoning  by. — The 
most  important  oxide  of  lead  in  this  relation  is 
litharge  or  plumbic  oxide  (Massicot),  which  is 
largely  used  in  making  glass  and  glazes  for 
earthenware  and  iron.  Those  engaged  in  glass- 
making  and  grinding,  glazing,  pottery,  &c, 
suffer.  Owing  to  the  solubility  of  lead-glazes, 
articles  of  food  if  acid  may  be  contaminated. 
Litharge  is  also  used  for  hair-dyes,  japanning, 
&c,  whence  poisoning  may  result. 

The  'red  lead,'  which  is  a  mixture  of  lead 
oxides,  has  caused  poisoning,  by  being  used  to 
colour  wafers,  adulterate  snuff,  and  make  putty 
or  cement  for  tanks,  &c. 

3.  Lead  Salts,  Poisoning  by. — Of  these  the 
most  important  in  this  relation  is  the  carbonate, 
or  '  white  lead.'  Those  engaged  in  the  manu- 
facture, grinding,  and  packing  of  white  lead  are 
the  most  frequent  sufferers,  and  also  those  who 
largely  use  it,  such  as  painters,  glaziers,  plumb- 
ers, glazed  card  manufacturers,  lacquerers,  lace 
manufacturers,  and  those  who  apply  it  as  a  cos- 
metic (clowns,  &c).  The  acetate  of  lead  has 
been  used  for  correcting  the  acidity  of  wine  and 
cider,  and  has  been  a  frequent  source  of  lead- 
poisoning.  Poisoning  has  also  occurred  among 
seamstresses  from  using  silk  thread  adulterated 
with  it ;  in  dye-works,  where  it  is  largely  used ; 
from  using  it  as  a  hair-dye ;  and  from  long-con- 
tinued medicinal  administration.  Lead  colours, 
chromates,  &c,  have  also  caused  poisoning,  by 
being  used  to  colour  confectionery.  From  these 
and  similar  sources  lead  may  be  introduced  into 
the  system  by  inhalation,  ingestion  into  the 
stomach,  and  apparently  also  by  cutaneous  ab- 
sorption. 

Symptoms. — The  affections  caused  by  lead  are 
frequently  termed  saturnine,  owing  to  lead  being 
the  symbol  of  Saturn,  the  malign  planet  of  the 
astrologers.  They  are  of  a  manifold  character, 
and  do  not  always  occur  in  regular  order  or 
sequence. 

Saturnine  cachexia. — As  a  rule,  after  long- 
continued  introduction  of  lead  into  the  system, 
a  saturnine  cachexia  is  developed,  characterised 
by  anaemia,  an  earthy  or  dull  hue  of  the  skin, 
digestive  derangement,  dryness  of  the  mouth, 
frequently  a  styptic  or  sweetish  astringent  taste, 
coated  tongue,  and  fetid  breath.  The  teeth  are 
discoloured,  and  frequently  appear  elongated  from 
retraction  of  the  gums.  At  the  margin  of  the 
teeth  and  the  gums  a  bluish  or  violet  line  is  de- 
veloped. This,  which  is  regarded  as  the  specially 
diagnostic  indication  of  lead -poisoning,  was 
first  described  by  Burton,  and  ;s  shown  to  be 
due  to  the  formation  of  a  lead  sulphide  in  the 
parts. 

Lead  Colic. — Synon.  :  Colica  Satumina  ;  Fr. 
Coliquede  Plomb  ;  Ger.  Bleikolik. — Following  the 
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symptoms  just  described,  but  sometimes  without 
marked  prodromata,  a  very  characteristic  affec- 
tion occurs,  namely,  lead  colic.  This  is  known 
by  many  other  synonyms,  of  which  the  more  com- 
mon are  Painter's  colic,  Devonshire  colic,  Colica 
Pictonum,  the  last  being  derived  from  the  inhabi- 
tants of  Poictou,  among  whom  in  modern  times  it 
was  first  extensively  prevalent,  owing  to  adulter- 
ation of  wine  with  lead-salts. 

Patients  affected  with  lead  colic  exhibit  a 
cachectic  look,  earthy  hue,  blue  line  on  the  gums, 
coated  tongue,  and  fetid  breath  ;  and  suffer  from 
nausea  and,  occasionally,  vomiting.  The  bowels 
are  obstinately  confined,  or  scanty  hard  motions 
are  passed  with  difficulty.  Paroxysms  of  excru- 
ciating pain  occur  in  the  abdomen,  which  feels 
hard,  and  is  retracted  in  the  region  of  the  um- 
bilicus. The  pain  is  of  a  truly  colicky  nature, 
and  is  relieved  by  pressure.  The  countenance  is 
anxious,  and  the  skin  is  covered  with  cold  per- 
spiration. The  respiration  is  shallow,  and  the 
pulse  generally  slow  and  hard,  though  this  is  not 
always  the  case.  The  urine  is  not  unfrequently 
almost  or  entirely  suppressed. 

Lead  Palsy. — Synon.  :  Fr.  Paralysie  satur 
nine;  Ger.  Bleilahmung.  After  repeated  attacks 
of  lead  colic,  or  it  may  be  after  one,  and  some- 
times without  antecedent  colic,  various  other 
affections  occur.  One  of  the  most  common  of 
these  is  a  form  of  paralysis  termed  lead  palsy, 
or,  from  its  special  features,  'dropped  wrist.' 
The  paralysis  shows  itself  more  particularly  in 
the  extensor  muscles  of  the  forearm,  or  region  of 
distribution  of  the  musculo-spiral  nerve ;  and  in 
consequence,  when  the  arm  is  raised,  the  band 
drops  by  its  own  weight.  The  paralysis  generally 
commences  in  the  extensor  digitorum  communis, 
and  gradually  extends  to  the  other  muscles  sup- 
plied by  the  musculo-spiral,  with  the  remarkable 
exception  of  the  supinator  longus.  The  paralysis 
does  not  necessarily  confine  itself  to  the  forearm, 
for  in  advanced  cases  it  may  attack  other  muscles 
in  the  arm,  the  muscles  of  the  leg,  and  the  dorsal 
muscles;  showing  itself  by  preference  in  the  ex- 
tensor muscles  of  the  body,  and  giving  rise  to  a 
peculiar  stooping,  tottering  gait.  Aphonia  occa- 
sionally results.  The  paralysed  muscles  undergo 
atrophy,  and  ultimately  cease  to  react  to  fara- 
disation or  galvanisation,  the  farad) c  excitability 
being  lost  before  the  galvanic,  as  in  peripheral 
paralysis  generally. 

Other  phenomena. — Tendinous  swellings  of  an 
oval  or  elongated  shape  frequently  form  on  the 
tendons  at  the  back  of  the  wrist,  and  contrast 
prominently  with  the  atrophied  muscles.  Neu- 
ralgic pains  in  the  muscles  and  joints  are 
often  complained  of.  In  the  more  advanced 
casos  various  forms  of  encephalopathies  occur. 
Epileptiform  convulsions  are  common ;  and 
psychical  affections  are  not  unfrequcnt,  in  the 
form  of  delirium,  mania,  or  melancholia.  Appa- 
rently in  causal  relation  with  load-poisoning,  dis- 
ease of  the  kidneys  and  albuminuria  may  occur; 
and  gout  is  frequently  seen  among  those  who  work 
in  lead.  Abortion  occurs  to  a  large  extent  among 
women  employed  at  white-lead  works  ;  according 
to  Paul,  in  the  proportion  of  sixty  per  cent,  of 
those  so  em  ploy  od. 

The  tendency  is  to  recovery,  if  the  cause  of  the 
symptoms  is  removed ;  but  if  not,  the  paralytic 
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aud  other  affections  become  incurable,  and  death 
occurs  in  a  miserable  state  of  cachexia. 

Anatomical  Characters. — There  are  no  very 
characteristic  appearances  of  chronic  lead-poison- 
ing. Lead  is  found  in  almost  every  organ  and 
tissue  in  the  body,  the  greatost  quantity,  accord- 
ing to  Heubel,  being  found  in  tho  bones  ;  next  in 
the  kidneys,  liver,  brain,  and  spinal  cord ;  and  to 
a  less  extent  in  the  muscles. 

Among  the  appearances  which  have  been  de- 
scribed are  constriction  and  apparent  thickening 
of  the  muscular  coats  of  the  large  intestine ;  and  an 
iitrophic  condition  of  the  intestinal  mucous  mem- 
brane has  been  found  by  some  authors  (Kussmaul 
and  Maier).  These  authors  have  also  found  an 
increase  of  the  connective  tissue,  and  atrophy  of 
the  nervous  tissue  in  the  abdominal  ganglia  of 
the  sympathetic.  The  paralysed  muscles  exhibit 
atrophic  degeneration,  with  hyperplasia  of  the 
connective  tissue,  and  disappearance  of  the  striae, 
and  the  nerve-trunks  likewise  exhibit  various 
stages  of  atrophy.  We  possess,  as  yet,  no  very 
reliable  knowledge  of  the  condition  of  the  nerve- 
centres.  The  subject  is  one  still  requiring  much 
investigation. 

Pathology. — The  mode  of  action  of  lead,  and 
the  causation  of  its  characteristic  symptoms  are 
subjects  still  under  discussion.  Henle  is  of  opinion 
that  lead  acts  primarily  on  the  non-voluntary 
muscular  fibres  throughout  the  body,  while  Heubel 
thinks  that  the  primary  action  is  on  the  nerve- 
centres.  From  this,  as  secondary  consequences, 
are  deduced  the  colic,  due  to  irritation  by  com- 
pression of  the  intestinal  nerves,  and  the  consti- 
pation from  cessation  of  the  intestinal  secretion 
by  contraction  of  the  blood-vessels.  To  the  arterial 
ischemia  so  produced  the  paralysis  is  attributed 
(Barwinkel).  Hitzig  thinks  that  the  paralysis  of 
the  extensors  is  due  to  a  peculiar  disposition  of 
the  veins,  which  favours  the  deposition  of  lead 
there.  This  is  a  mechanical  theory  which  has 
little  to  support  it  except  a  dilated  condition  of 
the  veins,  and  is  utterly  insufficient  to  account 
for  the  occurrence  of  paralysis  in  other  regions, 
besides  being  in  contradiction  to  the  fact  that 
lead  is  not  specially  deposited  in  the  muscles,  as 
this  theory  would  necessitate.  That  the  paralysis 
is  due  to  degeneration  of  the  nerves  is  in  harmony 
with  the  symptoms  and  electrical  reactions  of  the 
muscles,  and  is  supported  by  the  post-mortem 
appearances  ;  but  whether  the  peripheral  degene- 
ration is  primary,  or  secondary  to  central  de- 
generation in  the  anterior  horns  of  the  spinal 
cord,  is  not  as  yet  satisfactorily  determined. 

Treatment.  —  In  acute  lead-poisoning  from 
any  cause  the  stomach  must  be  emptied  by  the 
stomach-pump,  or  by  emetics — of  which  sulphate 
of  zinc  is  to  be  preferred.  Solutions  of  the  alka- 
line or  earthy  sulphates — of  which  the  best  is 
sulphate  of  magnesia — are  indicated,  with  the 
view  of  forming  the  comparatively  insoluble  sul- 
phate of  lead,  and  expelling  it  from  the  intestines. 

As  regards  chronic  poisoning  by  lead,  prophy- 
laxis is  the  most  important  consideration.  The 
great  principles  in  lead-works  are  the  inculcation 
of  cleanliness  ;  avoiding  eating  with  unwashed 
hands,  or  in  working  clothes,  or  in  workshops; 
moist  grinding ;  free  ventilation ;  precautions 
against  dust  rising,  or  wearing  of  flannel  respi- 
rators where  it  is  unavoidable;  and  occasional 
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doses  of  sulphate  of  magnesia,  acidulated  with 
sulphuric  acid.  Sulphuric  acid  lemonade  hag 
been  recommended  as  a  drink. 

Workmen  who  begin  to  show  signs  of  lead- 
poisoning  should  at  once  give  up  the  work,  and 
take  to  some  other  employment.  As  regards 
water-contamination,  what  has  already  been  said 
on  this  subject  will  suffice  to  indicate  the  pro- 
phylactic measures. 

In  the  treatment  of  lead  colic,  purgatives  are 
indicated,  and  opium  may  be  necessary  to  allay 
the  excruciating  pain.  The  sulphate  of  magnesia 
is  the  best  purgative.  Iodide  of  potassium  is 
generally  given  with  the  object  of  removing  the 
lead  from  the  system,  and  is  on  the  whole  satis- 
factory in  its  results.  Acombination  of  the  iodide 
with  sulphate  of  magnesia  is  very  beneficial.  Sul- 
phur baths  are  also  recommended. 

The  local  paralytic  affections  require  local,  in 
addition  to  the  general  treatment.  Unless  the 
muscles  are  in  an  advanced  state  of  atrophy,  and 
give  no  response  to  electrical  stimulation,  good 
results  may  be  obtained  by  the  use  of  the  galvanic 
current  applied  to  the  muscles  and  to  the  mus- 
culo-spiral  nerve.  Faradisation  has  also  been 
found  beneficial,  and  is  recommended  by  Du- 
chenne,  but  the  preference  is  to  be  given  to  the 
continuous  current.  D.  Fehbikb. 

LEAMINGTON,  in  Warwickshire— Sul- 
phated  common  salt  waters.  See  Mike  rat, 
Watbrs. 

LEECHING.  —  The  local  abstraction  of 
blood,  by  means  of  leeches.  See  Blood,  Abstrac- 
tion of. 

LENS,  Diseases  of.    See  Cataract. 

LENTIGO.— A  6ynonym  for  freckle.  See 
Freckles. 

LEPIDOSIS  (Aen-lj  or  \4wos,  a  scale). — A 
term  adopted  by  Mason  Good  to  distinguish 
the  group  of  squamous  affections  of  the  skin ; 
amongst  which  is  included  lepra  vulgaris  or 
lepriasis.    The  term  is  now  obsolete. 

LEPOTHEIX  (\enls  or  AeVos,  a  scale,  and 
0p)|,  a  hair). — Definition. — A  term  applied  to 
a  hair  in  which  there  is  loosening  and  partial 
detachment  of  the  overlapping  edges  of  the 
scales  of  its  cuticle. 

Such  hairs  are  usually  met  with  in  the  axilla, 
and  their  peculiar  conformation  is  attributable 
to  the  heat  and  dampness  of  that  region,  which 
causes  maceration  of  the  hair,  particularly  when 
it  is  of  feeble  structure.  Sometimes  the  scales 
completely  surround  the  hair;  very  commonly 
one  side  of  the  shaft  is  more  affected  than  the 
rest,  and  presents  the  appearance  of  a  fringe ; 
and  not  unfreqnently  the  scales  are  roughened 
with  earthy  and  saline  crusts  deposited  by  the 
sweat. 

Treatment.  — The  treatment  most  suitable 
for  this  evil  is  saponaceous  ablution,  followed  by 
the  use  of  a  lotion  composed  of  two  to  four 
drachms  of  oxide  of  zinc  to  half  a  pint  of  lime- 
water.  Erasmus  Wilson. 

LEPRA  (Afirlj  or  Ktnos,  a  scale). — The  term 
lepra  was  used  in  the  plural,  \iirpal,  by  Hippo- 
crates, to  imply  its  constitution   of  multiple 
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patches.  Wilian  adopted  the  term  as  significative 
of  a  squamous  eruption,  and  in  this  sense  it  has 
been  regarded  as  the  lepra  Graecorum.  The  foreign 
schools,  however,  prefer  to  name  it  psoriasis,  a 
term  now  commonly  associated  with  it  in  Great 
Britain  ;  whilst  they  assign  the  word  '  lepra '  to 
the  elephantiasis  of  the  Greeks,  the  so-called 
'true  leprosy.'  Hence  whilst  the  operation  of 
time  has  transferred  the  word  '  psoriasis '  to  the 
lepra  of  the  Greeks,  it  has  conveyed  the  term 
'elephantiasis'  of  the  Greeks  to  the  lepra  of  the 
Arabs ;  and  common  consent  reserves  the  word 
lepra  or  leprosy  for  the  elephantiasis  of  the 
Greeks.  Thus,  the  terms,  lepra,  psoriasis,  ele- 
phantiasis graecorum,  and  leprosy  are  somewhat 
confusedly  intermingled,  and  one  mode  of  extri- 
cation from  the  dilemma  would  appear  to  he  to 
consider  lepra  as  synonymous  with  leprosy,  and  to 
abandon  its  use  in  connexion  with  the  lepra  of 
the  Greeks,  now  termed  psoriasis ;  although  the 
adoption  of  Mason  Good's  term  '  lepriasis '  would 
no  doubt  be  the  better  alternative.  For  himself, 
however,  the  writer  prefers  the  more  classical 
course  of  retaining  the  term  'lepra,'  the  type  of 
roughness,  for  the  lepra  Graecorum  and  the  lepra 
vulgaris  of  Wilian ;  giving  to  genuine  leprosy, 
the  great  disease,  its  Greek  designation,  elephan- 
tiasis ;  and  attaching  psoriasis  to  squamous 
eczema,  the  'psora'  of  the  ancients,  to  which  it 
properly  belongs.  The  elephantiasis  Arabum  or 
'  elephant  leg,'  must  be  left  out  of  consideration, 
as  being  an  error  of  nomenclature,  taking  its 
origin  in  a  blunder  of  translation  of  the  Greek 
writings  by  the  Arabian  authors.  See  Elephan- 
tiasis Ababum.  Erasmus  Wilson. 

LEPROSY  (\eirpbs,  rough).  —  Debtvation 
and  Synonyms. — The  term  leprosy  had  its  origin 
at  a  time  when  diseases  of  '  roughness '  compre- 
hended a  large  majority  of  affections  of  the 
skin ;  and  it  was,  in  fact,  a  generic  name  for 
'skin  diseases.'  Hence  the  indefiniteness  of 
the  word  as  we  meet  with  it  in  the  Bible, 
where  '  leprosy '  in  one  connexion  represents 
a  trivial  disorder,  and  in  another  a  serious  dis- 
ease ;  and  in  a  similar  sense,  a  leper,  in  many 
instances,  was  nothing  more  than  a  person 
afflicted  with  a  cutaneous  complaint.  In  mo- 
dern times  leprosy  has  been  found  a  convenient 
designation  for  that  terrible  disease  described 
by  the  Greek  fathers  of  medicine  as  elephan- 
tiasis— a  disease  widely  spread  over  the  world, 
and,  according  to  the  saying  of  Aretaeus,  so 
much  greater  than  the  rest  of  diseases  as  the 
elephant  is  bigger  than  all  other  animals — a 
disease  which  is  universal  in  its  diffusion  through 
the  frame,  and  in  which  all  the  tissues  of  the 
body  are  implicated  to  a  greater  or  less  extent. 
The  terms  leprosy  and  lepra  are  consequently 
quite  distinct  from  each  other ;  leprosy  and  ele- 
phantiasis being  synonymous  ;  whereas  the  term 
lepra,  or  rather  \iiroal,  in  the  plural,  was  ap- 
plied by  the  Greeks  to  scaly  white  spots  of  the 
skin,  a  disease  of  roughness  as  in  elephantiasis, 
although  a  disease  of  roughness  in  a  very  dif- 
ferent sense.  But  the  analogy  of  the  two  words, 
both  in  derivation  and  sound,  has  given  rise  to 
soma  confusion,  and  the  confusion  is  increased 
by  a  misapplication  of  the  term  elephantiasis. 
Thus  we  find  that  whilst  the  elephantiasis  of  the 
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Greeks  has  the  signification  of  leprosy,  the  lepra 
of  the  Greeks  is  a  trivial  affection,  sometimes 
styled  lepra  vulgaris,  and  very  commonly, 
although  erroneously,  psoriasis.  The  word 
elephantiasis  has  also  been  applied  to  a  local 
disease  of  hypertrophic  growth  known  as  ele- 
phantiasis Arabum ;  whilst  the  Arabians,  amongst 
whom  leprosy  is  also  found,  call  that  disease 
lepra.  It  therefore  follows  thac  leprosy,  ele- 
phantiasis Graecorum,  and  lepra  Arabum  are 
synonymous  terms. 

The  synonyms  of  leprosy  are  numerous,  as 
may  be  inferred  from  the  extensive  distribution 
of  the  disease  throughout  the  world,  and  its 
identification  in  different  countries  by  different 
names.  Amongst  the  most  important  of  its  syno- 
nyms are : — Elephantiasis;  Lepra;  Lepra elephan- 
tia;  Black  Leprosy;  Bed  Leprosy;  Elephantiasis 
titberosa,  ancesthetica,  nodosa,  mutilans,  leontina, 
satyria;  Joint-evil;  the  MycJcle  Ail  or  Great 
Disease,  its  English  name  in  ancient  times  ;  la 
Lepre  in  France ;  der  Anssatz  in  Germany ; 
SpedalsJcshed,  throughout  Scandinavia;  Likpra 
in  Norway  ;  and  so  forth. 

Geogbaphical  Distribution. — The  countries 
in  which  leprosy  prevails  most  extensively 
are  :  —  Hindostan,  China,  the  islands  of  the 
Indian  Ocean,  some  of  the  Polynesian  Islands, 
Madagascar,  Africa,  the  West  Indies,  parts  of 
South  America,  Norway,  Sweden,  and  parts  of 
Canada.  Therefore,  although  most  abundant 
in  hot  climates,  it  is  likewise  frequently  met 
with  in  the  North.  For  thirteen  centuries  it  was 
endemic  in  Great  Britain  ;  the  last  case  still  lin- 
gered on  the  borders  of  Scotland  so  late  as  the 
beginning  of  the  nineteenth  century ;  now  an 
indigenous  example  is  nowhere  to  be  found  in 
the  British  Islands. 

^Etiology. — The  cause  of  leprosy  is  endemic. 
The  disease  has  been  met  with  from  time  imme- 
morial in  certain  countries  and  localities ;  there- 
fore the  cause  must  be  one  which  will  be  capable 
of  abiding  in  different  countries  and  in  different 
climates — climates  as  various  in  character  as 
the  northern  regions  and  the  tropics.  Time  was 
when  leprosy  prevailed  in  Great  Britain,  and  it 
took  up  its  abode  there  for  thirteen  centuries ; 
but  the  disease  has  gone,  and  therefore  we  may 
presume  that  the  cause  has  ceased.  Whether  it 
has  ceased  in  consequence  of  drainage  and  more 
general  cultivation  of  the  soil,  is  a  question  to 
be  carefully  considered.  Hitherto  indigenous 
leprosy  has  been  unknown  in  the  Australian 
colonies;  but  a  well-marked  case  of  elephantia- 
sis tuberosa  has  recently  come  under  the  wri- 
ter's attention,  having  its  origin  in  New  Zealand. 
The  patient  was  a  man  of  distinguished  note  in 
Australia;  he  had  been  draining  very  extensively 
in  New  Zealand,  and  he  had  lived  for  several 
years  amidst  the  exhalations  of  the  fresh-opened 
soil  of  the  marshes.  The  example  is  not  soli- 
tary. An  English  lad  was  born  and  brought  up 
on  the  verge  of  a  marsh  in  the  West  Indies.  He 
was  sent  to  London  on  account  of  debility  ;  (he 
diagnosis  was  elephantiasis.  A  few  years  after- 
wards, his  father,  an  officer  of  police,  followed 
him  home,  a  victim  of  the  same  disease,  which 
had  become  developed  since  the  departure  of  his 
son.  The  writer  could  multiply  cases  of  this 
kind  considerably,  and  has  had  the  conviction 
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forcibly  borne  in  upon  him,  that  the  cause  of 
leprosy  is  minsraa.  No  other  cause  is  of  such 
general  distribution,  suiting  every  climate  and 
avery  part  of  the  world,  unless  it  be  such  coun- 
tries as  have  been  relieved  of  the  cause  by  land- 
culture  and  improvement.  Leprosy  has  been  as- 
sumed to  be  caused  by  bad  food,  and  by  a  fish  diet. 
There  can  be  no  doubt  that  an  improper  diet  may 
be  quite  equal  to  the  production  of  debility  and 
iisease,  and  might  predispose,  like  any  other 
lowering  course,  to  the  invasion  of  a  miasma ;  but 
the  disease  prevails  amongst  the  well-nourished 
as  well  as  amongst  the  ill-nourished,  and  in 
countries  where  fish  is  rarely  or  never  eaten; 
whilst  fish  in  moderation  must  be  regarded  as  a 
most  healthful  and  nutritious  article  of  diet. 
Leprosy  is  now  believed  to  be  hereditary,  and  it 
has  the  character  of  being  non-contagious. 
Nevertheless  there  are  some  curious  histories 
on  record  of  the  first  appearance  of  leprosy  in  a 
population  after  the  immigration  of  foreigners 
from  a  leprous  country,  as  in  the  example  of 
the  importation  of  negroes  into  the  district  of 
Surinam  in  South  America,  and  the  origin  and 
spread  of  the  disease  among  the  Sandwich 
Islanders  after  an  immigration  of  the  Chinese. 
This  and  other  questions  of  cause  must  still 
remain  unsettled  until  further  information  is 
obtainable.  A  specific  form  of  bacillus  has  re- 
cently been  found  in  leprosy,  the  lymphatics 
being  believed  to  be  the  channels  of  infection. 
See  Lancet,  July  30,  1881. 

Anatomical  Characters. — The  morbid  ana- 
tomy of  leprosy  centres  chiefly  in  the  integument 
and  in  the  nervous  system.  Danielssen  and 
Boeck  found  the  sheaths  of  the  cutaneous  nerves 
thickened  and  distended  with  exudative  deposits, 
and  similar  changes  were  seen  in  the  spinal  cord. 
They  also  discovered  tubercular  matter  in  seve- 
ral of  the  internal  organs,  glands,  and  viscera. 
Virchow  is  of  opinion  that  the  pathological  ele- 
ment of  elephantiasis  differs  in  no  essential  re- 
spect from  that  of  the  gummata  of  syphilis,  nor 
indeed  from  that  of  lupus  and  glanders.  Granu- 
lation-tissue is  the  characteristic  element  of  all 
the  three;  the  granulation  tumour  of  elephan- 
tiasis is,  however,  more  permanent  than  others 
of  the  same  class,  and  tends  in  a  less  degree 
to  degeneration  and  softening.  Dr.  Moxon,  in 
a  well-marked  case  of  elephantiasis  tuberosa 
that  fell  under  his  examination  in  Guy's  Hos- 
pital, regarded  the  pathology  of  the  disease  as 
especially  evinced  by  the  integument,  which  he 
found  atrophic  and  disorganised,  the  nerves 
apparently  healthy,  but  the  cutaneous  nerves 
and  veins  alike  involved  in  dyscrasic  degenera- 
tion. '  We  are  struck,'  he  observes,  '  with  the 
small  amount  of  morbid  change  proper  to  ele- 
phantiasis. The  immediate  cause  of  death  was 
amyloid  or  lardaceous  disease  of  the  alimentary 
canal,  liver,  kidneys,  and  spleen,  with  marasmus 
in  the  most  extreme  degree,  occurring  as  in  other 
lingering  but  not  otherwise  mortal  maladies.' 
Sec  Bacilli,  in  Appkndix. 

Symptoms. — Leprosy  makes  its  beginning  so 
lightly  and  so  unobtrusively,  that  it  is  perhaps 
rarely  detected  in  its  earliest  stage.  At  that 
period  there  might,  after  closo  examination,  be 
discovered  a  few  symptoms  of  debility,  such  as 
wearincua,  chilliness,  failure  of  appetito,  slei  pi- 


ness,  and  lassitude.  But  these  symptoms 
subside  after  a  while,  and  the  patient  recovers 
his  wonted  energy  and  power ;  some  months  later 
similar  symptoms  return,  but  somewhat  inten- 
sified ;  and  several  such  recurrences  may  be 
experienced  before  any  more  obvious  symptoms 
are  made  evident.  The  symptoms  resemble 
those  produced  by  malarious  poison,  and  may 
be  regarded  as  indicating  the  incubation  of  the 
leprous  virus. 

These  premonitory  symptoms  of  leprosy  ac- 
quire force  after  repeated  recurrence  ;  and  then 
two  other  symptoms  make  their,  appearance, 
namely,  a  hypersemia  of  the  skin,  and  a  defective 
sensibility  of  the  peripheral  branches  of  the 
spinal  nerves.  The  hyperaemia  of  the  skin  ge- 
nerally assumes  the  form  of  circular  spots,  some- 
times of  uniform  size,  at  other  times  of  blotches 
of  irregular  shape  and  varied  extent.  The  iso- 
lated spots  appear  commonly  on  the  trunk  of 
the  body  and  fleshy  parts  of  the  limbs,  whilst 
on  the  face  and  neck,  and  on  the  hands  and  feet 
there  is  an  uniformly  diffused  redness.  What 
has  already  been  said  with  regard  to  the  pro- 
gressive development  of  the  constitutional  symp- 
toms must  be  repeated  with  respect  to  the  local 
signs  of  the  disease.  At  first  only  the  face, 
hands,  and  feet  may  be  congested,  with  a  few 
spots  on  the  trunk  of  the  body.  Then  the 
hyperaemic  congestion  will  subside  and  remain 
quiescent  until  another  exacerbation  of  the  lep- 
rous fever  is  imminent,  when  the  spots  will  be 
increased  in  number  and  deepened  in  colour. 

The  redness  of  leprosy  is  dull  coppery  or 
purplish  in  tint ;  as  it  subsides  it  leaves  on  the 
skin  a  pigmentary  stain;  the  affected  integument 
is  puffy  with  serous  infiltration;  the  pores  are 
dilated  as  if  from  hypertrophy  of  the  follicles  ; 
and  in  general  appearance  the  skin  resembles  the 
rind  of  an  orange.  At  a  more  advanced  stage  of 
the  cutaneous  disorder  the  hyperaemic  congestion 
becomes  centrifugal,  and  the  circular  spot  is 
developed  into  a  ring  ;  even  the  pigment  dis- 
appears from  the  centre  of  the  blotch,  leaving 
a  bleached  centre  surrounded  by  a  belt  which  is 
slightly  tumid,  of  a  dull  red  hue,  and  deeply  pig- 
mented. Eventually  the  whole  of  the  affected 
part  may  be  represented  by  a  white  blotch. 
Blotches  of  all  the  three  kinds  may  be  seen  at 
the  same  time  dispersed  over  the  body,  some 
being  red  only,  some  melasmic,  some  leucasmic, 
according  to  their  age ;  and  others  of  irregular 
figure,  arising  from  the  blending  of  the  circular 
spots,  or  spread  out  into  rings  of  various  extent. 

The  distribution  of  the  maculae  or  blotches  of 
leprosy  on  the  surface  of  the  body  corresponds 
with  the  nerve-territories  of  the  integument,  and 
the  same  may  be  said  with  regard  to  the  face, 
and  the  extremities  below  the  eibows  and  knees. 
On  the  face  the  parts  specially  affected  are  the 
superciliary  regions,  the  nose,  and  the  ears ;  and 
on  the  arms  the  territory  of  the  ulnar  nerve. 
In  all  these  regions  the  blotches  soon  become 
blended;  and  the  redness,  pigmentation,  and  infil- 
tration are  more  general  than  elsewhere.  The 
suffused  redness  of  the  skin  has  suggested  the 
term  elephantiasis  erythematosa;  and  this  state 
of  congestion  is  frequently  accompanied  by  pro- 
minence of  the  follicles,  and  more  or  loss  des- 
quamation and  exfoliation  of  cuticle.    In  some 


situations  the  hyperaemic  blotches  are  moistened 
by  a  greasy  exudation  ;  in  others  they  are  dry, 
parched,  and  rough. 

In  all  the  affected  parts  of  the  skin  there 
exists  a  certain  degree  of  numbness  or  anaes- 
thesia. In  the  early  stages  of  the  disease  there 
is  scarcely  an}'  pain  ;  nevertheless,  if  the  ulnar 
nerve  be  pressed  against  the  inner  condyle,  the 
pain  is  frequently  acute,  and  the  same  occurs 
from  pressure  on  the  peroneal  nerve.  As  a  con- 
sequence of  imperfect  innervation,  the  fingers 
are  frequently  slender  and  benumbed  ;  they  are 
brown  from  pigmentation  ;  and  the  metacarpal 
space  between  the  forefinger  and  thumb  is  hol- 
lowed, from  defective  nutrition  of  the  abductor 
muscle. 

Varieties. — Starting  with  one  uniform  series 
of  premonitory  symptoms,  leprosy  after  a  while 
evinces  a  remarkable  tendency  to  pursue  an 
elective  course.  In  the  great  majority  of  cases 
the  prime  seat  of  manifestation  of  the  disease  is 
the  integument  and  mucous  membrane;  this 
constitutes  the  form  of  the  disease  known  as 
elephantiasis  tuberosa.  In  a  smaller  number  of 
cases  the  affection  of  the  nervous  system,  and 
particularly  loss  of  sensation,  are  most  conspi- 
cuous ;  and  this  constitutes  the  group  called  ele- 
phantiasis ancesthetica:  whilst  a  sub-group  of 
elephantiasis  ancesthetica  is  remarkable  for  dis- 
location and  amputation  of  the  members  at  the 
joints ;  constituting  elephantiasis  nodosa,  joint- 
evil,  or  elephantiasis  mutilans. 

In  the  tegumentary  or  tuberous  group,  the 
conspicuous  symptom  is  the  development  and 
gradual  growth  of  solid  papules  or  tubercles  in 
the  skin.  These  originate  in  the  centre  of  the 
hyperaemic  spots  already  meutioned,  and  do  not 
make  their  appearance  until  after  the  disease  has 
existed  for  several  months.  At  first  they  are 
reddish  in  colour  ;  afterwards  they  differ  little 
in  tint  from  the  surrounding  skin.  They  range  in 
size  from  two  lines  to  half  an  inch  in  diameter ; 
and  are  slightly  convex  at  the  summit,  and  hard 
to  the  touch.  Their  development  follows  the 
progressive  exacerbations  of  the  leprous  fever  ; 
they  grow  while  the  febrile  process  continues, 
and  become  stationary  when  it  abates  ;  each 
exacerbation,  however,  adds  to  their  bulk,  and 
forces  them  on  to  maturity.  Having  reached 
the  mature  stage,  they  soften  and  break  up ;  an 
ulcer  is  formed,  which  discharges  for  a  while ; 
and  then  the  ulcer  heals.  A  common  seat  of  the 
tubercles  is  the  region  of  the  eyebrows,  which 
they  denude  of  hair ;  they  also  give  a  frowning 
aspect  to  the  countenance,  and  when  of  large  size 
add  a  leonine  fierceness  to  the  expression,  which 
hag  suggested  the  term  elephantiasis  leonlina. 
Similar  phenomena  to  those  already  described 
manifest  themselves  in  the  fauces,  the  nasal 
cavities,  and  the  larynx — at  first  hyperaemic 
maculae,  then  tuberous  prominences,  and  next 
ulceration,  so  that  the  symptoms  in  this  region 
are  usually  severe.  The  voice  is  hoarse ;  the 
nasal  passages  are  clogged;  occasionally  the 
septum  ulcerates ;  and  sometimes  the  nasal  bones 
fall  in.  Tubercles  likewiso  form  along  the  edges 
of  the  eyelids  ;  the  conjunctiva  is  inflamed  and 
thickened ;  the  cornea  becomes  opaque ;  and 
sometimes  the  eyeball  is  destroyed.  The  lips 
are  rendered  protuberant  by  the  tubercles,  and 
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ulcerate  like  the  rest.  The  external  ear  is  like- 
wise enlarged  and  studded  with  tubercles,  and 
the  lobule  of  the  pinna  is  remarkably  elongated, 
suggesting,  with  the  large  tubercles  on  the  fore- 
head, the  features  of  the  typical  satyr.  Finally, 
the  leprous  congestion  extends  to  the  scalp ;  the 
hair  falls  off,  as  it  does  on  the  eyebrows ;  and 
the  term  elephantiasis  alopeciata  receives  some 
corroboration.  On  the  trunk  of  the  body  the 
ulcers  are  frequently  of  considerable  extent ;  and 
occasionally  the  limbs  have  the  appearance  of 
being  stripped  of  integument  from  the  shoulders 
to  the  hands. 

The  ulceration  of  elephantiasis  is  not,  how- 
ever, restricted  to  the  softening  of  tubercles ;  in- 
stead of,  as  in  this  instance,  beginning  from 
without,  it  starts  in  its  most  extensive  forms  from 
within.  There  is  at  first  a  general  swelling  of  a 
part,  such  as  the  heel  or  the  joint  of  a  great^toe; 
a  blister  is  raised  on  the  skin  covering  the  swell- 
ing; the  cuticle  is  rubbed  off;  and  an  ulcer  is 
quickly  established.  All  this  may  occur  with- 
out pain  and  almost  without  the  knowledge 
of  the  patient.  A  large  quantity  of  a  glairy, 
colourless  fluid  is  poured  out  by  the  ulcer ;  the 
sore  is  asthenic  and  sluggish ;  in  the  case  of  a 
joint  the  bone  may  be  exposed,  and  very  pro- 
bably the  end  of  a  phalanx  will  be  forced  through 
the  opening,  to  be  followed  in  due  time  by  the 
rest  of  the  bone  ;  then  the  ulcer  contracts ;  the 
cavity  closes  up;  and  the  integument  heals. 
After  a  time  a  similar  process  commences  in  the 
great-toe  of  the  opposite  foot,  or  in  the  joint  of 
a  thumb,  and  runs  the  same  course — either  the 
extrusion  of  a  bone  or  the  healing  up  of  an 
asthenic  sore,  after  a  continuance  of  several 
weeks  or  months.  The  joints  of  the  phalanges 
of  the  feet  and  hands  are  similarly  attacked 
from  time  to  time,  and  a  considerable  amount  of 
deformity  of  these  members  results.  But  it  is 
worthy  of  note  that  while  these  morbid  processes 
are  all  of  them  subject  to  the  periodical  canon  of 
the  disease,  they  alternate  in  their  occurrence ; 
and  it  is  to  be  further  noted  that  an  excessive 
discharge  from  one  of  these  ulcers  has  a  deriva- 
tive influence,  and  communicates  a  sense  of  re- 
lief to  the  whole  system. 

Elephantiasis  ancesthetica  differs  from  ele- 
phantiasis tuberosa  in  the  more  decided  mani- 
festation of  disorder  of  the  nervous  system. 
There  are  the  same  premonitory  symptoms,  the 
same  hyperaemic  spots  and  blotches  on  the  skin, 
the  same  pigmentary  maculae ;  but  there  is  an 
absence  of  tubercles  and  ulceration,  the  numb- 
ness and  anaesthesia  are  more  decided,  a  general 
state  of  atrophy  creeps  through  the  system, 
and  the  sufferer  is  prostrated  by  exhaustion. 
Neuralgic  pains,  which  are  not  wholly  absent  in 
elephantiasis  tuberosa,  are  more  obtrusive  in  ele- 
phantiasis anaesthetica.  A  sense  of  dulness  and 
heat  pervades  the  surface ;  and  there  are  sensations 
of  tingling  and  prickling,  and  of  burning  heat. 
Whilst  the  integument  is  insensible,  there  are 
deep-seated  burning  pains,  somotimes  of  a  bone 
or  joint,  and  sometimes  of  the  vertebral  column. 
These  pains  are  greatest  at  night;  they  prevent 
sleep,  and  give  rise  to  restlessness  and  frightful 
dreams.  Moreover,  the  skin,  robbed  of  its  sensa- 
tion, is  prone  to  vesication  and  excoriation,  and 
the  latter  frequently  ends  in  ulceration.  The 
3  G 
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anaesthesia  is  often  so  great  that  the  contact  of  fire 
or  of  the  severest  caustics  occasions  no  sensation. 

Elephantiasis  mutilans  is  more  local  in  its 
characters  than  either  of  the  preceding;  it  is 
wanting  in  the  tegumentary  manifestations  of 
elephantiasis  tuberosa,  and  although  essentially 
ansesthetic  in  its  nature,  the  anaesthesia  is  local, 
and  affects  chiefly  the  limbs.  In  this  form  of  the 
disease  loss  of  the  bones  of  the  hands  and  feet  is 
a  conspicuous  symptom ;  and  not  unfrequently 
che  limb  is  lopped  off  painlessly  at  the  ankle  or 
knee,  or  at  the  -wrist  or  elbow.  When  the  pha- 
langes and  metacarpal  or  metatarsal  bones  are 
alone  attacked,  the  last  phalanx,  probably  from 
its  higher  vascular  organisation,  is  generally 
spared ;  this  may  be  the  ease  even  when  the 
bones  of  the  wrist  are  eliminated ;  and  the 
hand  or  foot  in  this  case  is  crumpled  up,  re- 
sembling a  confused  bunch  of  tips  of  fingers  or 
toes.  Often  the  bones  are  ejected;  in  these  cases 
the  integument  heals  in  the  most  complete  man- 
ner, and  it  is  in  similar  cases,  where  consider- 
able reparative  power  is  obviously  present,  that 
spontaneous  cure  is  most  likely  to  occur.  In 
elephantiasis  anaesthetica  the  nervous  system  is 
too  deeply  and  seriously  implicated  to  admit  of 
spontaneous  cure  ;  and  in  elephantiasis  tuberosa 
the  tegumentary  system,  both  cutaneous  and 
mucous,  is  likewise  too  extensively  damaged  to 
render  cure  a  rational  expectancy. 

Peognosis. —  The  prognosis  of  leprosy  is 
essentially  unfavourable.  A  disease  which  tends 
to  the  continuous  degeneration  of  the  skin  and 
mucous  membrane,  with  general  dyscrasia  of 
the  entire  organism  ;  which  is  impelled  onwards 
by  a  law  of  periodic  progression  ;  and  which  has 
no  tendency  to  spontaneous  resolution,  must 
necessarily  be  fatal,  the  only  question  being 
one  of  duration.  A  very  few  instances  are  on 
record  in  which  individuals  afflicted  with  this 
disease  have  survived,  and  these  principally 
from  amongst  the  cases  of  elephantiasis  muti- 
lans; but  such  instances  must  be  regarded  as  the 
rare  exception ,  rather  than  the  rule.  The  tuberous 
form  of  the  disease  is  more  rapid  in  its  termina- 
tion than  the  anaesthetic  form ;  and  the  duration  of 
life  in  both  ranges  from  about  ten  to  twenty  years. 

Treatment. — The  treatment  of  leprosy  re- 
solves itself  into,  first,  the  employment  of  means 
intended  to  promote  improvement  in  the  general 
health ;  and,  secondly,  the  adoption  of  such  em- 
pirical remedies  as  have  acquired  a  favourable 
reputation  for  the  cure  of  the  disease.  In  the 
first  category  we  must  place  the  removal  of  the 
patient  from  the  locality  wherein  the  disease 
ias  been  engendered,  and  possibly  to  one  where 
the  disease  is  unknown.  Next  would  follow  a 
liberal  and  generous  diet,  such  as  animal  food 
and  beer;  with  active  exercise.  Thirdly,  tonic 
and  nutritive  remedies,  such  as  cod-liver  oil, 
iron,  quinine,  strychnine,  bitters,  and  phos- 
phates, should  be  given.  Nitric  acid  has  been 
praised  by  one  physician,  and  acetic  acid  in  com- 
bination with  carbolic  acid  by  another.  There 
can  be  no  doubt  that  undor  a  genevous  regimen 
the  patient  will  improve  in  health  a^-d  strength  ; 
the  periodical  exacerbations  of  fever  will  be  less 
frequent,  and  hope  will  gleam  in  the  mind,  both 
of  the  physician  and  the  patient;  but  cure, 
alas !  is  as  distant  as  ever. 


Specific  alteratives  have  been  exhausted  with 
equal  want  of  success.  Iodine  has  failed.  Daniels- 
sen  and  Boeck  administered  arsenic  largely; 
and  the  perchloride  of  mercury  has  been  exten- 
sively used  by  Beauperthuy.  When  these  and 
other  remedies  are  employed  judiciously,  in  com- 
bination with  a  generous  diet,  moderate  exercise, 
and  thorough  stimulation  and  inunction  of  the 
skin,  the  symptoms  invariably  improve  for  a 
time  ;  but  the  disease  as  certainly  falls  back  into 
chronic  sluggishness  and  smouldering  inactivity 
when  they  are  relinquished  or  neglected. 

The  principal  empirical  remedies  which  have 
been  recommended  in  this  disease  are : — the 
asclepias  gigantea;  hydrocotyle  asiatica;  ve- 
ronica quinquefolia ;  chaoulmoogra  oil,  and 
gurjun  balsam.  The  asclepias  or  rumex  gi- 
gantea, the  mudar  of  Hindostan,  has  received 
the  name  of  vegetable  mercury.  The  part  of 
the  plant  employed  medicinally  is  the  root-bark, 
reduced  to  powder  ;  and  the  dose  of  the  latter  i6 
half  a  drachm  daily.  The  hydrocotyle  asiatica, 
in  the  form  of  powder  of  the  dried  plant,  is  given 
in  doses  ranging  between  one  and  six  grains 
daily,  and  is  also  administered  as  an  infusion,  a 
syrup,  and  an  extract;  its  active  principle  is 
vellarine.  The  medicinal  part  of  the  veronica 
quinquefolia  is  its  root,  and  ten  ounces  of  the 
root  has  been  mentioned  as  a  quantity  sufficient 
to  cure  a  leprosy.  The  chaoulmoogra  oil  is 
procured  from  the  seed  of  an  Indian  tree,  the 
chaoul  moogra  or  gynoeardia  odorata.  It  is  ad- 
ministered both  internally  and  externally,  the 
dose  for  the  former  purpose  being  six  to  twelve 
minims,  three  times  a  day.  A  tincture  of  the 
plumbago  rosea  has  also  been  found  serviceable 
in  cases  of  anaesthetic  leprosy ;  the  dose  being 
one  drachm  three  times  a  day. 

More  recently  Dr.  Joseph  Dougall  has  recom- 
mended gurjun  balsam  or  wood  oil  as  a  very 
promising  and  successful  remedy.  It  is  an 
oleo-resin,  obtained  from  one  of  the  species  of 
the  dipterocarpus  tree  of  India  ;  and  is  given  in 
the  form  of  an  emulsion,  in  combination  with  an 
equal  proportion  of  lime-water,  the  dose  of  the 
emulsion  ranging  between  two  and  four  drachms 
twice  a  day.  Or  it  may  very  conveniently  be  ad- 
ministered in  capsules,  each  containing  a  drachm. 

The  local  treatment  of  leprosy  consists  in 
stimulation  of  the  skin  by  means  of  hot-air 
baths,  followed  by  frictions  and  inunction  with 
bland  and  stimulating  oils.  Ointments  and  lini- 
ments of  the  specific  remedies  already  mentioned, 
namely,  mudar,  hydrocotyle,  and  gurjun,  have 
been  used  for  this  purpose,  as  well  as  for  dress- 
ing the  ulcers.  Danielssen  and  Boeck  employed 
counter-irritants  in  the  course  of  nerves  pre- 
sumed to  be  affected,  with  cupping  and  moxae 
to  the  spine  in  anaesthetic  leprosy;  whilst  they 
treated  the  tubercles  of  tubercular  leprosy  with 
the  acid  nitrate  of  mercury,  and  with  a  strong  so- 
lution of  potassa  fusa.  Beauperthuy  found  benefit 
result  from  the  acrid  irritating  oil  of  the  shell  of 
the  cashew  nut  (Anacardium  orientate)  used  as  a 
blister  to  the  tuberous  skin;  a  copious  exudatioD 
followed  the  application,  and  relieved  both  the 
local  and  the  constitutional  symptoms.  Thegurjun 
treatment  is  accompanied  by  energetic  frictions 
with  a  liniment  composed  of  equal  parts  of  the 
balsam  and  lime-water,  the  same  as  the  emulsion 
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uvken  internally ;  and  asthenic  ulcere  are  pen- 
cilled -with  a  solution  of  chloride  of  zinc. 

A  review  of  these  various  methods  of  treat- 
ment, and  a  consideration  of  the  personal  atten- 
tion required  by  the  patient  suffering  under  this 
terrible  disease,  are  suggestive  of  the  observation 
that  it  can  only  be  effectually  treated  in  an  in- 
stitution devoted  especially  to  the  purpose. 

Erasmus  Wilson. 

LEPTOMENINGITIS  (Kerrrbs,  delicate 
or  thin,  and  meningitis). — A  term  signifying  in- 
flammation of  the  pia  mater.  By  its  use,  in 
association  'with  arachnitis  and  pachymeningitis, 
we  are  enabled  accurately  to  indicate  the  precise 
seat  of  inflammation  involving  the  meninges  of 
the  brain  or  spinal  cord.  There  is  a  practical 
convenience,  warranted  by  pathological  facts,  in 
retaining  the  term  arachnitis,  although  anato- 
mists are  not  now  disposed,  as  they  were  for- 
merly, to  believe  in  the  existence  of  an  arach- 
noid membrane,  distinct,  externally  from  the 
dura  mater,  and  internally  from  the  pia  mater. 
See  Meninges,  Diseases  of. 

LEPTOTHRIX  (\exrbs,  delicate  or  slender, 
and  0p!|,  a  filament  or  hair). — Lepiotkrix  biiccalis 
is  a  name  assigned  by  Robin  to  certain  vege- 
table parasites  or  minute  filaments,  which  can  be 
recognised  by  means  of  the  microscope,  amongst 
the  epithelial  scales  of  the  tongue  or  other  parts 
of  the  mouth  ;  and  especially  between  the  teeth, 
or  in  the  hollows  of  decayed  teeth.  They  occur  in 
healthy  persons,  as  well  as  in  the  sick,  and  have  in 
this  situation  reallyno  pathological  signification. 
Organisms  of  the  same  kind  are,  however,  now 
commonly  named  bacilli,  and  have  during  the 
last  two  or  three  years  been  recognised  as  ex- 
ceedingly common  in  many  organic  solutions, 
and  also  within  the  blood  and  tissues  of  animals 
and  of  man  suffering  from  splenic  fever  {see  Pus- 
tule, Malignant).  Some  regard  them  as  con 
stituting  a  distinct  genus,  whilst  others  believe 
them  to  be  only  one  of  the  multitudinous  forms 
that  may  be  assumed  by  bacteria,  when  growing 
in  certain  kinds  of  media.  See  Bacteria  ;  and 
Micrococci. 

Dermatologists  also  employ  the  term  lepto- 
thrix  to  indicate  a  morbid  thinness  and  weak- 
ness of  the  hair. 

LESION  {Icedo,  I  hurt.) — This  word  ori- 
ginally signified  a  hurt  or  an  injury ;  but  its  use 
is  now  extended  to  comprehend  all  organic 
changes  of  a  morbid  character,  affecting  an 
organ  or  tissue. 

LETHAKGY  (\t}8t),  oblivion,  and  apyla, 
idleness). — A  disorder  of  consciousness,  which 
consists  of  prolonged  and  profound  sleep,  from 
which  the  patient  may  be  momentarily  aroused, 
but  into  which  he  falls  off  again  immediately. 
See  Consciousness,  Disorders  of ;  and  Trance. 

LETJCE  (\fvKbs,  white). — This  term  has  been 
applied  to  blotches  in  the  skin  of  a  white  colour; 
and  hence  it  has  alternately  been  confounded  with 
lepra  alphoides,  with  vitiligo,  and  with  the  leuco- 
dormic  blotches  of  leprosy.  It  seems,  however, 
more  than  prooable  that  the  pathological  con- 
dition intended  to  be  signified  by  this  word,  is  a 
tircu inscribed  scleriasis,  namely,  that  which  we 
at  present  term  morphoea  alba,    See  Morphoja. 

Erasmus  Wilson. 


LETTCIN  (\evKbs,  white). — Leucin,  the  che- 
mical composition  of  which  is  C12H13N04,  is  a 
product  of  decomposition  of  albuminous  bodies. 
It  may  be  obtained  from  them  by  the  action  of 
caustic  alkalies,  or  by  long  boiling  with  sul- 
phuric acid.  It  is  found  in  the  secretion  and 
substance  of  the  pancreas,  in  the  spleen,  thy- 
mus, thyroid,  suprarenal  bodies,  lymphatic 
glands,  salivary  glands,  liver,  kidneys,  and  brain. 
It  is  also  found  in  old  scales  of  the  epidermis, 
and  in  ichthyosis,  old  toe-nails,  and  sebaceous 
cysts.  Pathologically  it  occurs  in  abundance  in 
the  urine  and  liver  of  those  who  die  of  acute 
yellow  atrophy ;  and,  it  is  said,  in  the  urine  of 
those  suffering  from  severe  typhoid  and  variola, 
although  there  is  no  chemical  proof  of  this.  Leucin 
is  thought  by  some  physiologists  to  be  a  stage 
in  the  decomposition  of  albuminous  matters  into 
urea.  Under  the  microscope  it  is  seen  as  round 
balls,  having  some  resemblance  to  drops  of  oil, 
sometimes  hyaline,  sometimes  with  radiating 
marks,  sometimes  with  concentric  rings.  The  test 
for  leucin  with  the  microscope  is  very  untrust- 
worthy taken  alone.  Nearly  every  urine  can  be 
made  to  give  this  evidence.  If  leucin  is  to  be 
looked  for,  it  must  be  separated  by  the  following 
process.  The  urine  is  precipitated  with  acetate 
of  lead,  filtered,  and  the  excess  of  lead  removed 
from  the  filtrate  with  sulphuretted  hydrogen.  The 
filtrate  must  be  next  evaporated  to  dryness;  the 
residue  extracted  with  boiling  alcohol  and  fil- 
tered ;  and  the  filtrate  evaporated  to  a  syrup.  If 
leucin  be  present,  it  separates  in  the  form  of  the 
crystals  described  above.  Chemical  tests  must 
now  be  applied  to  the  crystals.  A  small  portion 
is  evaporated  to  dryness  in  a  platinum  crucible 
with  nitric  acid;  and  if  leucin  be  present,  a 
colourless,  almost  invisible,  residue  is  left, 
which  becomes  yellow  or  brown  when  warmed 
with  a  few  drops  of  soda  solution.  Leucin  is 
almost  always  found  associated  with  tyrosin.  See 

TYROSIN.  J.  WlCKHAM  LeGG. 

LETJCOCYTHLffiMIA  (\evicbs,  white,  kvtos, 
a  cell,  and  alfia,  blood). — Synon.  :  Leukmmia 
(Virchow) ;  Splenopathia  leiicocythamia  (Huss) ; 
Fr.  LcucocytMmie ;  Diathese  lymphogenic  a  forme 
leucemique  (Jaccoud  ) ;  Ger.  Leucocyihdmie. 

Definition. — A  chronic  disease,  in  which  there 
is  a  considerable  and  permanent  increase  in  the 
number  of  the  pale  blood-corpuscles ;  usually 
associated  with  enlargement  of  the  spleen,  some- 
times also  with  that  of  the  lymphatic  glandSj 
and  with  disease  of  the  medulla  of  bone. 

The  term  leucocythsemia  proposed  by  the  late 
Dr.  Hughes  Bennett  is  a  convenient  and  signifi- 
cant designation,  the  essential  feature  of  the  dis- 
ease being  the  excessive  proportion  of  leucocytes 
in  the  blood.  The  term  leukmmia,  proposed  by 
Virchow,  is  less  obviously  accurate,  since  the 
blood  (as  Parkes  urged)  although  appreciably 
paler  than  normal,  is  not  white. 

Excess  of  leucocytes  in  the  blood,  slight  or 
transient,  is  know  as  leucocytosis,  and  is  met  with 
in  many  morbid  states.  Permanent  excess,  some- 
times considerable,  but  rarely  very  great,  also 
occurs,  associated  with  a  primary  enlargement 
of  the  lymphatic  glands— '  lymphatic  leucocy- 
thsemia.' These  cases  differ  in  many  important 
respects  from  the  cases  of  leucocythaemia  asso- 
3  a  2 
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ciated  with  primary  enlargement  of  the  .spleen  ; 
so  that  it  is  most  convenient  to  doscribo  them  in 
connection  with  lymphadenoma,  and  to  consider 
here  only  cases  of  splenic  leucocythsemia.  See 
Lymphadenoma. 

History. — Pallor  of  the  blood,  as  if  pus  were 
mixed  with  it,  was  noted  by  Bichat  in  the  bo- 
ginning  of  this  century  ;  and  the  combination  of 
this  appearance  with  enlargement  of  the  spleen, 
was  observed  by  Velpeau  in  1827.  The  de- 
pendence of  this  alteration  in  the  blood  on  an 
excess  of  pale  corpuscles  was  described  by 
Donne  in  1844,  and  interpreted  by  him  as  due 
to  imperfect  transformation  of  white  into  red 
corpuscles.  In  1845,  two  cases  of  the  disease 
were  published  together,  the  one  by  Dr.  Craigie, 
the  other  by  Dr.  Hughes  Bennett ;  and  to  the 
latter  appears  to  belong  the  credit  of  recognising 
the  salient  features  of  the  affection  as  a  distinct 
malady.  A  month  later,  however,  Virchow  pub- 
lished another  case,  independently  and  admirably 
worked  out.  In  all  these  cases  the  change  in 
the  blood  was  only  recognised  after  death.  It 
was  first  observed  during  life  in  1846,  by  Dr.  H. 
W.  Fuller,  and  subsequently  by  Dr.  Walshe.  In 
Germany  the  first  case  was  diagnosed  during  life, 
by  Vogel,  in  1848.  Since  then  numerous  cases 
and  descriptions  of  the  disease  have  been  pub- 
lished, of  which  the  more  important  are  those  of 
Virchow,  Hughes  Bennett,  Vidal,  Huss,  Ehrlich, 
and  Mosler. 

2Etiology.— In  only  a  small  propor  ti  on  of  cases 
of  leucocythsemia  can  any  causation  be  traced. 
Race,  as  such,  seems  to  be  without  influence. 
Heredity  has  only  been  traced,  as  a  history  of 
splenic  disease  in  ancestors  or  collaterals,  in  one 
or  two  isolated  instances.  The  disease  is  twice  as 
frequent  in  men  as  in  women.  It  may  occur  at  all 
ages.  It  is  very  rare  under  the  age  of  ten,  and 
the  numbers  gradually  rise,  taking  both  sexes,  to 
the  decade  between  thirty  and  forty,  when  nearly 
one-third  of  the  total  occur  (46  out  of  154  cases). 
After  forty  they  fall  in  each  decennial  period.  In 
females,  however,  the  maximum  is  reached  in  the 
period  between  forty  and  fifty ;  and  of  eleven  cases 
over  sixty  collected  by  the  writer,  only  one  was 
in  a  woman.  Position  in  life  appears  to  exercise 
no  influence  on  the  occurrence  of  the  disease. 
Depressing  influences,  inanition,  over-exertion, 
and  especially  depressing  mental  emotion,  are 
antecedents  which  have  been  occasionally  noted. 
Sexual  processes,  in  women,  appear  to  have  a  dis- 
tinct influence.  The  disease  has  been  seen  to 
be  most  frequent,  in  them,  during  the  climac- 
teric decade,  and  practically  to  cease  when 
the  menstrual  epoch  is  over.  In  some  cases 
the  disease  has  commenced  during  pregnancy ;  in 
a  larger  number  it  has  succeeded  parturition. 
Injury  to  the  spleen  seemed,  in  one  or  two 
recorded  cases,  to  be  the  cause  of  the  disease. 
Small-pox,  typhoid  fever,  acute  rheumatism, 
pneumonia,  and  B3rphilis,  have  been  supposed  to 
be  causes  of  the  affection,  but  the  etiological  re- 
lation is  doubtful.  Of  all  antecedent  conditions, 
intermittent  fever  is  incomparably  the  most 
frequent.  In  one-fourth  of  the  total  num- 
ber of  cases  (150)  analysed  by  tho  writer,  there 
was  a  history  either  of  aguo  or  of  rosidence  in 
an  aguo  district.  The  intorval  between  the 
malarial  tSections  and  tho  disease  varied  from  a 


few  months  to  thirty  years.  The  fact  tha  t,  in 
many  cases,  a  long  period  elapses,  and  that  the 
attacks  of  ague,  in  some  instances,  were  trifling, 
makes  it  probable  that,  in  the  cases  in  which  the 
patients  had  merely  lived  in  an  agAie  district, 
the  malarial  influence,  which  did  not  cause  ague, 
led  to  morbid  changes  which  eventuated  in  the 
leucocythsemia.  One  patient  under  the  writer's 
care,  amiddle-aged  woman,  had  lived  in  a  malarial 
district  only  during  the  first  few  years  of  her  life, 
but,  shortly  before  her  birth,  her  mother  had 
suffered  from  an  attack  of  ague. 

Anatomical  Chajiacters.  —  Blood.  —  The 
blood,  as  6een  after  death  or  during  life,  is  paler 
than  normal,  and  may  even  be  greyish-red  in 
colour.  In  extreme  cases  coagulation  is  imper- 
fect ;  a  grumous  chocolate-brown  mass  results. 
After  defibrination  three  layers  form — red  cor- 
puscles, pale  corpuscles,  and  liquor  sanguinis. 
Under  the  microscope  the  pale  corpuscles  are 
seen  to  be  in  great  excess :  instead  of  two  or  three 
per  field,  as  in  the  normal,  there  may  be  several 
hundreds.  Enumeration  (see  Hemacytometer) 
shows  that  not  only  are  the  white  corpuscles  in- 
creased, but  the  red  are  lessened  out  of  propor 
tion  to  the  increase  in  the  white,  so  that  the  total 
number  of  corpuscles  is  always  diminished.  In- 
stead of  the  normal  5,000,000  per  cubic  milli- 
metre, there  may  be  only  2,500,000  or  even 
1,150,000  (50  and  23  per  cent,  of  the  normal). 
The  proportion  between  the  white  and  red  varies, 
being  1-20,  1-10,  1-5,  1-2,  or  1-1;  or  the 
white  may  be  the  more  numerous.  The  apparent 
is  greater  than  the  real  excess  of  white,  in  con 
sequence  of  the  closer  contact  of  the  red.  It  was 
proposed  by  Magnus  Huss  to  regard  as  leuco- 
cythsemia only  those  cases  in  which  the  propor- 
tion is  greater  than  1  to  20,  and  the  rule  has 
been  largely  followed ;  but  it  must  be  remem- 
bered that  in  commencing  cases  the  proportion 
may  be  smaller  than  this.  The  greatest  change 
hitherto  recorded  was  a  reduction  of  the  red 
from  5,000,000  to  470,000  per  cubic  millimetre 
(9  per  cent,  of  the  normal),  and  an  increase  of 
the  white  to  680,000  per  cubic  millimetre  in- 
stead of  15,000,  the  normal  average.  The  pale 
corpuscles  may  be  of  normal  size ;  but  usually 
some  are  large  ;  and  often  many  are  smaller 
than  normal  (the  globulins  of  DonnS),  especially 
when  the  lymphatic  glands  are  affected.  Re- 
agents bring  into  view  one  to  four  nuclei.  Some 
of  the  corpuscles  present  obvious  fatty  degenera- 
tion. The  red  corpuscles  are  usually  normal  in 
appearance,  sometimes  unduly  pale.  Nucleated 
coloured  corpuscles  have  been  seen  in  a  few 
cases,  believed  to  be  intermediate  forms  between 
the  white  and  red  corpuscles.  The  specific 
gravity  of  the  blood  is  lessened  from  1,055,  the 
mean  in  health,  to  an  average  of  1,042  ;  the 
change  being  due  to  an  increased  proportion  of 
water,  from  790  parts  per  1,000  in  health,  to 
840  in  leucocythsemia.  Tho  fat  and  fibrin  are 
increased,  and  the  latter  sometimes  presents  a  pe- 
culiar granularappearance.  The  iron  is  lessened. 
Abnormal  constituents  have  also  been  found  in 
the  blood,  such  as  the  albukalin  of  Reichardt, 
mucin,  a  substance  analagous  to  glutin,  hypo- 
xanthin,  lactic  and  formic  acids.  Minute  octo- 
hcdral  crystals  have  been  found  in  the  blood  and 
in  many  organs  after  death,  about '016  mm.  in 
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length.  Their  nature  is  uncertain.  Since  they 
have  been  found  only  after  death,  it  is  conjec- 
tured that  the  substance  of  -which  they  consist  is 
held  dissolved  during  life.  They  are  not  pecu- 
liar to  this  disease. 

Organs. — The  spleen  is  always  enlarged,  some- 
times extremely.    Its  weight  varies  from  twice 
to  fifty  times  the  normal — 1  lb.  to  18  lbs.  The 
average  of  72  cases  analysed  was  about  6  lbs. 
The  average  length  is  nearly  12  inches.  The  en- 
largement is  commonly  uniform;  the  shape  of  the 
organ  being  preserved.    The  surface  is  smooth, 
but  often  presents  traces  of  local  peritonitis,  in 
the  form  of  yellowish  opaque  patches.    It  is 
frequently  adherent  to  the  diaphragm,  omentum, 
abdominal  wall,  intestines,  or  liver.    Its  con- 
sistence is  usually  increased,  rarely  diminished. 
The  cut  surface  is  smooth,  and  yields  compa- 
ratively little  blood ;  it  is  brownish-red,  or  even 
brownish-yellow,  marbled  with  paler  lines,  due 
to  thickened  trabeculse.    The  Malpighian  fol- 
licles are  not  usually  conspicuous.  In  cases  which 
begin  with  enlargement  of  the  lymphatic  glands, 
and  which  are  really  cases  of  primary  lympha- 
denoma.  the  Malpighian  follicles  may  be  so 
enlarged  as  to  constitute  small  growths.  There 
is  rarely  an  area  of  distinct  softening.  Wedge- 
shaped,  yellowish-white,   caseous  portions  are 
frequent,  and  are  evidently  infarcts ;  when  recent 
they  are  deep  red.    The  histological  change  in 
the  organ  is  an  overgrowth  of  the  splenic  pulp  ; 
the  trabecular  tissue  is  increased ;  and  so  also  is 
the  retiform  tissue  of  nucleated  fibres  and  cells, 
among  which  the  lymphoid  corpuscles  lie.  The 
Malpighian  bodies  may  not  be  discoverable  with 
the  microscope,  or  they  may  be  found  to  have 
undergone  fatty  or  lardaceous  degeneration.  The 
infarct-like  masses  present  the  splenic  tissue- 
elements  in  a  state  of  fatty  degeneration.  In 
many  cases  the  crystals,  already  described,  have 
been  found  in  the  spleen  in  great  abundance. 
This  organ  has  been  found  by  analysis  to  contain 
glutin,  glycocoll,  hypoxanthin,  xanthin,  leucin, 
and  tyrosin. 

The  lymphatic  glands,  some  or  many,  are  en- 
larged in  one-third  of  the  cases  of  primarily 
splenic  leucocythaemia  (51  out  of  157  cases). 
The  order  in  which  the  several  groups  are  af- 
fected is,  beginning  with  the  most  frequent,  the 
mesenteric,  cervical,  inguinal,  axillary,  retro- 
peritoneal, thoracic,  portal,  and  iliac.  In  only 
five  cases  was  the  change  universal.  The  en- 
largement is  not  considerable,  the  individual 
glands  rarely  attaining  the  size  of  a  walnut. 
They  are  usually  smooth,  soft,  grey,  or  reddish- 
white  on  section ;  rarely  caseating  or  suppura- 
ting; sometimes  presenting  hemorrhagic  extra- 
vasations. Their  minute  structure  differs  little 
from  the  normal.  Lymphoid  corpuscles  lie  in  an 
adenoid  reticulum,  which  is  rarely  increased,  as 
it  is  in  lymphadenoma. 

With  respect  to  the  alimentary  canal,  the 
gums  are  occasionally  swollen  and  ulcerated,  the 
swelling  being  due  to  infiltration  of  tho  gum 
with  leucocytes,  or  to  an  actual  lymphoid 
growth.  The  tonsils  and  follicles  of  the  tongue 
are  sometimes  enlarged  by  lymphoid  growth; 
and  there  may  be  a  similar  change,  usually  slight, 
in  the  lymphoid  tissue  of  the  wall  of  the 
stomach,  and  much  more  considerable  in  the 


solitary  and  agminated  glands  of  the  small  in- 
testine.    These  growths  frequently  ulcerate. 
Similar  changes  are  also  found  in  the  large 
intestine.    The  peritoneum  sometimes  presents 
similar  growths.    The  liver  is  enlarged  in  at 
least  two-thirds  of  the  cases,  varying  in  weight 
from  5  lbs.  to  14  lbs.    In  some  cases  of  slight 
enlargement  no  structural  change  beyond  con- 
gestion has  been  found ;  frequently,  however, 
there  are  disseminated  lymphoid  growths,  minute, 
greyish-white,  commonly  interlobular  in  position, 
often  surrounding  branches  of  the  portal  vein. 
The  capillaries  are  always  distended  with  pale 
corpuscles.  Fatty  degeneration  of  the  liver-cells 
is  also  common.  The  kidneys  are  abnormal  in  at 
least  one-half  of  the  cases.    They  may  be  simply 
pale  from  anaemia ;  pale  and  enlarged,  from 
granular  degeneration  of  the  cells,  and  disten- 
sion of  the  capillaries  with  leucocytes ;  or  they 
may  present  minute  growths  similar  to  those  in 
the  liver,  and  situated  between  the  tubuli  of  the 
cortex,  especially  near  the  glomeruli.  Marked 
fatty  degeneration  of  the  kidney  has  also  been 
found.    The  suprarenal  bodies  have  been  found 
diseased  in  several  cases,  and  in  one  or  two  there 
was  bronzing  of  the  skin.    The  thymus  and  thy- 
roid glands  have  also  been  found  enlarged.  The 
heart,  as  in  other  cases  of  intense  anaemia,  may 
present  granular  and  fatty  degeneration.  Ex- 
travasations of  blood  have  been  found  beneath 
the   endo-  and  pericardium.    Its  capillaries 
are  often  distended  with  leucocytes.  Pericar- 
dial effusion  is  common.    The  lungs  may  pre- 
sent simply  distension  of  capillaries,  or  haemor- 
rbagic  infarcts,  or  actual  growths,  similar  in  struc- 
ture to  those  found  elsewhere.   These  commence 
at  the  bronchi  and  infiltrate  adjacent  tissues. 
Rarely  they  may  break  down  and  form  cavities. 
Pleural  effusion  is  very  common,  and  lymphoid 
growths  have  been  found  on  the  membrane. 
In  the  brain,  haemorrhages,  usually  multiple, 
constitute  the  most  frequent  change.  Minute 
growths  in  the  membranes,  distension  of  the 
meningeal  vessels  with  pale  blood,  and  their  ob- 
struction by  masses  of  leucocytes  (Bastian),  have 
also  been  recorded.    The  skin  is,  in  rare  cases, 
the  seat  of  growths.    The  bones  have  lately 
been  found  diseased  in  many  cases  (Eanvier, 
Neumann,  &c).  The  marrow  is  grey  or  reddish- 
grey,  diffluent,  and  presents  lymphoid  cells  and 
blood-corpuscles.    Sometimes  cells  intermediate 
between  white  and  red  corpuscles  have  been 
found  in  it.    The  vessels  are  fewer  than  normal. 
The  change  may  be  found  in  all  the  bones,  most 
marked  in  those  which  possess  most  spongy 
tissue,  as  the  ribs  and  vertebrae,  but  also  con- 
siderable in  the  long  bones.    Externally  thv 
bones  may  be  normal  or  enlarged.    The  compact 
substance  may  be  reduced  in  thickness,  and  even 
perforated  (Mosler).    The  retina  is  frequently 
diseased.  Haemorrhages  may  be  found,  especially 
in  the  nerve-fibre  layers,  and  adjacent  to  them 
the  retinal  elements  may  be  degenerated.  The 
capillary  vessels  are  filled  with  pale  corpuscles, 
and  actual  lymphoid  growths  have  also  been 
found. 

Symptoms. — Of  the  early  symptoms  of  leuco- 
cythaemia, the  most  frequent  are  those  due  to  the 
splenic  enlargement,  namely,  abdominal  fulness, 
pain,  or  an  actual  tumour.  Next  in  frequency  is 
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weakness.  Haemorrhage,  especially  opistaxis,  often 
occurs  early,  but  rarely  before  other  indications 
of  ill-health.  The  change  in  the  blood  causes  pal- 
lor of  skin  and  mucous  membranes,  shortness  of 
breath,  and  all  the  indications  of  anaemia.  To  its 
defect  a  largo  number  of  the  symptoms  to  bo 
described  are  due.  The  altered  characters  of  the 
blood,  readily  observable  during  life,  have  been 
already  described.  The  temperature  is  frequently, 
but  not  invariably,  raisod.  It  is  commonly  higher 
in  the  evening  than  in  the  morning;  the  evening 
rise  usually  reaching  101°-104°.    The  morning 
fall  may  be  considerable  or  slight.  Sometimes 
periods  of  considerable  pyrexia  alternate  with 
others  in  which  there  is  little  fever.    The  cases 
in  which  there  is  most  pyrexia  are  usually,  but 
not  always,  those  of  most  rapid  course.  The 
enlargement  of  the  spleen  presents  the  typical 
characters  of  a  splenic  tumour.    It  may  occupy 
the  whole  left  half  of  the  abdomen,  extend  even 
beyond  the  middle  line,  descend  into  the  iliac 
fossa,  and  even  into  the  pelvis,  so  as  to  be  per- 
ceptible by  vaginal  examination  (Spencer  Wells). 
It  may  vary  in  size  from  time  to  time.  Friction 
may  sometimes,  and  a  bruit  de  souffle  rarely,  be 
heard  over  it.    It  usually  causes  an  unpleasant 
sense  of  distension,  is  often  tender,  and  sometimes 
is  the  seat  of  spontaneous  pain.  By  its  pressure  it 
may  raise  the  heart,  cause  considerable  dyspnoea, 
and  interfere  greatly  with  the  functions  of  the 
stomach.    The  distension  of  the  abdominal  wall 
may  cause  lines,  similar  to  those  of  pregnancy, 
to  appear  over  the  spleen,  and  their  position  is 
sometimes  distinctly  determined  by  the  course  of 
vessels.    The  enlargement  of  the  glands  is  rarely 
sufficient  to  give  rise  to  other  symptoms  than  the 
obtrusive  evidence  of  their  presence.  The  glands 
thus  present,  in  this  disease,  a  marked  contrast 
to  their  condition  in  lymphadenoma.  They  often 
lessen  in  size  before  death.  The  alteration  in  the 
bones  is  usually  unattended  by  symptoms.  Rarely 
they  become  distinctly  enlarged   and  tender. 
The  action  of  the  beaut  is  disturbed  by  both  the 
anaemia  and  the  displacement.    The  pulse  is 
frequent ;  and  palpitation  is  common.    The  cir- 
culation is  impeded ;  effusion  of  serum  into  the 
cellular  tissue  of  the  body  is  almost  invariable 
in  the  later  stages  of  the  disease.    Slight  ascites 
is  frequent,  and  great  effusion  is  sometimes  due 
to  the  pressure  of  enlarged  glands  on  the  portal 
vein.   Hydrothorax  is  also  common.   The  most 
striking  circulatory  symptom  is  haemorrhage, 
which  occurs  in  a  large  proportion  of  cases,  most 
frequently  from  the  nose,  and  less  frequently  from 
the  bowels,  stomach,  lungs,  uterus,  into  the  skin, 
brain,  joints,  cellular  tissue,  or  peritoneum.  The 
haemorrhagic  tendency  is  so  great  that  slight 
injuries  may  give  rise  to  serious  loss  of  blood  ; 
the  extraction  of  a  tooth,  or  the  puncture  for 
paracentesis,  has  thus  led  to  death;  while  most 
cases  in  which  excision  of  the  spleen  has  been 
attempted  have  been  fatal  from  the  same  cause. 
The  respiration  is  usually  interfered  with,  partly 
from  the  splenic  enlargement,  and  partly  from 
theamemia  ;  that  due  to  the  former  is  increased 
by  the  recumbent  posture.  The  anaemic  dyspnoea 
may  be  unnoticed  when  the  patient  is  at  rest, 
although  any  considerable  movement  causes  an 
agony  of  breathlessness.  The  dyspnoea  is  also  in- 
creased by  changes  in  the  lung,  bronchial  catarrh, 


and  the  frequent  pleural  effusion  in  the  later 
stages.    Cough  is  frequent,  and  may  be  an  early 
symptom  of  the  disease.  The  change  in  the  gums, 
already  described,  may  lead  to  ulceration — the 
'  leukaemic  stomatitis  '  of  Mosler ;  but  it  is  more 
rare  in  this  disease  than  in  lymphadenoma.  The 
gastric  functions  are  chiefly  interfered  with  by 
the  pressure  of  the  spleen,  which  causes  dyspep- 
sia, and  often  vomiting.  Diarrhoea  is  extremely 
common,  and  may  be  accompanied  by  haemor- 
rhage.   The  enlargement  of  the  liver  may  bo 
recognised  during  life,  but  rarely  gives  rise  to 
subj  ecti  ve  symptoms.  Jaundice  only  results  from 
compression  of  the  bile-ducts  by  enlarged  glands. 
A  yellowish  tint  of  skin  is,  it  may  be  remarked, 
frequent,  apart  from  true  jaundice — the  'icterus 
lienalis ' ;  it  probably  results  from  the  anaemia, 
the  altered  blood  being  unable  to  destroy  the  bile- 
pigment  absorbed  into  it  from  the  intestine.  The 
urine  varies  in  amount,  but  is  usually  strongly 
acid,  and  of  high  specific  gravity.    The  amount 
of  urea  is  unaltered,  that  of  uric  acid  is  increased. 
Hypoxanthin,  lactic  acid,  and  formic  acid  have 
been  found  in  it.    Albumin  is  rare,  apart  from 
structural  changes  in  the  kidneys.  Menstruation 
is  usually  arrested.  The  functions  of  the  nervous 
system  are  disturbed  by  the  altered  blood;  lan- 
guor, tinnitus,  and  vertigo  are  frequent;  and 
slight  mental  failure,  delirium,  and  coma  are 
occasionally  met  with.    The  graver  symptoms 
are  probably  due  to  capillary  obstruction  by 
masses  of  leucocytes,  or  to  small  haemorrhages. 
Besides  the  noises  in  the  ears,  deafness  is  com- 
mon, especially  towards  the  end.    In  the  fundus 
oculi,  changes  may  usually  be  seen  with  the 
ophthalmoscope.    The  pallor  of  the  blood  in 
the  retinal  and  choroidal  vessels  is  conspicuous. 
The  retinal  veins  become  very  broad,  and  are 
often  tortuous.    Extravasations  of  blood  are  al- 
most invariable  at  some  period,  usually  striated, 
sometimes  rounded.    Yellowish  or  white  spots 
are  sometimes  seen,  due  to  the  collections  of 
lymphoid  cells  already  described.  Occasionally 
the  retina  is  irregularly  thickened,  so  that  the 
vessels    present   conspicuous  antero-postarior 
curves.   These  changes  constitute  the  '  leukaemic 
retinitis'  of  Liebreich.    The  extent  to  which 
sight  is  interfered  with  depends  on  the  degree  to 
which  the  neighbourhood  of  the  macula  lutea  is 
involved.    The  skin  is  strikingly  pale,  or  some- 
times, as  already  stated,  greenish  yellow.  Occa- 
sionally a  peculiar  dark  pigmentation  is  present. 
Sweating  is  common. 

Complications. — The  most  frequent  compli- 
cations of  leucocythaemia  are  pleural  effusion, 
oedema  of  the  lungs,  lobar  pneumonia,  bronchial 
catarrh,  pericardial  effusion,  dilatation  of  the 
heart,  venous  thrombosis,  cerebral  haemorrhage, 
and  fatty  degenerations  ;  and  the  more  rare  are 
cirrhosis  of  the  liver  ;  parenchymatous  degener- 
ation of  the  kidneys,  giving  rise  to  the  symptoms 
of  subacute  Bright's  disease  ;  renal  calculi ;  per- 
sistent or  intermittent  erection  of  the  penis,  the 
former  probably  due  to  thrombosis  in  the  cor- 
pora cavernosa ;  oedema  of  depending  parts ; 
ascites;  furuncles;  and  erysipelas.  The  various 
haemorrhages  are  rather  to  be  regarded  as  symp- 
toms of  the  disease  than  as  complications. 

Duration. — Cases  of  splenic  leucocythaemia 
vary  in  duration  from  six  months  to  seven  years- 
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One  or  two  recorded  cases  ran  their  course  in  less 
than  six  months.  The  average  duration  of  sixty- 
three  cases  was  two  years.  The  actual  duration 
of  the  affection  is  probably  longer  than  this,  be- 
cause the  disease  has  often  reached  a  consider- 
able degree  before  the  symptoms  became  trouble- 
some. 

Causes  op  Death. — The  most  common  causes 
of  death  in  leucocythsemia  are  loss  of  blood, 
asthenia,  diarrhoea,  cerebral  haemorrhage,  pneu- 
monia, and  pleurisy.  In  asthenia  the  actual  end 
is  often  due  to  cardiac  failure.  The  haemorrhage 
most  frequently  fatal  is  from  the  nose,  the  next 
most  frequent  from  the  bowels. 

Pathology. — The  pathology  of  leucocythaemia 
is  still  involved  in  obscurity.  "We  are  imper- 
fectly acquainted  with  the  normal  life-history  of 
the  blood-corpuscles.  For  a  full  discussion  of 
the  facts  which  have  been  ascertained,  and  the 
theories  built  upon  them,  the  reader  is  referred 
to  the  writer's  article  on  the  disease  in  Reynolds' 
System  of  Medicine,  Vol.  v.  It  is  only  pos- 
sible here  to  give  a  brief  outline  of  the  patho- 
logy of  the  disease  which  these  facts  and  theories 
suggest.  Recent  researches  make  it  probable 
that  the  red  corpuscles  arise  from  a  transforma- 
tion of  the  smaller  lymphoid  cells — globulins  of 
Donne,  hsematoblasts  of  Hay  em — and  that  this 
transformation  takes  place  to  a  large  extent  in 
the  splenic  pulp  and  in  the  marrow  of  bones, 
tissues  which  have  many  histological  characters 
in  common.  If  these  tissues  are  diseased,  the 
transformation  may  not  take  place,  and  the 
unchanged  lymphoid  cells  may  develop  into  the 
ordinary  leucocytes,  which  are  either  retained  in 
these  tissues,  increasing  their  bulk  and  changing 
their  structure  still  further,  or  pass  into  the 
blood.  Both  results  probably  occur.  Hence  we 
assume  a  primary  change  of  the  splenic  pulp, 
which  is  increased  further  by  the  retained  leu- 
cocytes. Where  the  hsematoblasts  arise,  is  still 
uncertain — they  are  probably  in  part  developed 
in  the  splenic  pulp  and  marrow  of  bones,  from 
pre-existing  cells,  and  from  the  protoplasmic 
trabeculse  of  the  tissues  (Klein) ;  probably  in  part 
they  come  from  the  true  lymphatic  structures, 
the  glands,  Malpighian  follicles  of  the  spleen,  &c. 
Primary  disease  of  these  lymphatic  structures 
constitutes  lymphadenoma  ;  and  the  splenic  pulp 
may  be  normal,  and  the  leucocytes  are  only  in 
slight  excess,  or  are  not  more  numerous  than 
they  should  be.  In  true  aplenic  leucocythsemia 
the  glands  and  Malpighian  follicles  are  not  pri- 
marily diseased,  but  they  may  suffer  secondarily, 
when  lymphatic  growths  arise  in  organs  ;  and 
this  secondary  affection  is  in  part  the  result  of 
the  accumulation  of  leucocytes.  That  the  en- 
largement of  the  spleen  is  not,  as  has  been 
thought,  merely  the  result  of  the  accumulation 
in  it  of  pale  corpuscles  from  primarily  diseased 
blood,  is  shown  by  the  increased  consistence  of 
the  organ,  and  by  the  fact  that  the  splenic  tu- 
mour precedes  the  change  in  the  blood.  There  is 
some  reason  to  believe,  that  as  the  spleen  alone 
may  be  diseased,  so,  in  somo  rare  cases,  the 
marrow  of  bones  may  alone  bo  diseased,  and 
may  give  rise  to  a  primary  '  myelogenic  leuco- 
cythsemia,' but  this  is  not  yet  proved.  That 
the  disease  may  be  primary  in  both  the  marrow 
and  the  spleen,  is  highly  probable  from  recorded 


facts.  It  is  certain,  however,  that  the  marrow 
is,  in  most  cases,  not  affected  primarily,  and  may 
be  unaffected  throughout,  or  may  suffer  second- 
arily, as  do  the  glands.  The  same  is  true  of 
the  collections  of  lymphatic  tissue  elsewhere  in 
the  body.  The  cases  in  which  the  lymphatic 
glands  enlarge  early — '  lymphatico-splenic  leuco- 
cythsemia'— are,  for  the  most  part,  if  not  entirely, 
cases  of  composite  nature.  The  spleen  presents 
a  double  change — growths  in  the  follicles,  such 
as  are  associated  with  the  glandular  growths  in 
lymphadenoma  (Hodgkins'  disease),  and  increase 
in  the  splenic  pulp,  as  in  pure  splenic  leucocy- 
thsemia. In  such  cases  there  may  be  a  large 
increaso  in  the  pale  corpuscles  of  the  blood. 

Diagnosis. — The  diagnosis  of  leucocythsemia 
rests  on  the  existence  of  enlargement  of  the  spleen, 
and  a  considerable  excess  of  leucocytes  in  the 
blood.  In  all  cases  of  splenic  tumour,  the  blood 
should  be  examined ;  if  the  proportion  of  white 
corpuscles  to  the  red  is  greater  than  1  to  20,  the 
case  is  certainly  one  of  leucocythsemia.  But  if 
the  proportion  is  less  than  this,  leucocythsemia 
cannot  with  certainty  be  excluded,  because  it 
is  probable  that,  in  all  cases,  the  splenic  tumour 
and  ansemia  precede  the  leucocytal  excess,  and 
the  latter  may  be  in  process  of  development. 
To  ascertain  the  actual  state  of  the  blood,  it  is 
always  desirable  to  enumerate  the  corpuscles 
with  the  hsemacytometer.  Repeated  examina- 
tion, to  ascertain  that  the  proportion  of  pale  cor- 
puscles is  not  increasing,  is  necessary  before 
impending  leucocythsemia  can  be  excluded.  In 
cases  in  which  the  lymphatic  glands  enlarge 
early,  the  question  arises  whether  the  case  is 
one  of  splenic  leucocythsemia,  or  of  Hodgkins' 
disease.  In  the  latter,  as  just  stated,  the  enlarge- 
ment of  the  spleen  depends,  not  on  an  increase 
of  the  splenic  pulp,  but  on  overgrowth  of  the  Mal- 
pighian follicles  ;  the  splenic  enlargement  is  less 
than  in  leucocythsemia,  and  is  less  uniform.  In 
the  composite  cases  alluded  to  above,  in  which, 
with  enlargement  of  the  glands  and  splenic 
follicles  (lymphadenoma),  there  exists  also  over- 
growth of  the  splenic  pulp,  and  a  considerable 
leucocytal  excess  in  the  blood,  the  two  morbid 
processes  are  conjoined,  and  the  affection  may 
be  termed  lymphadeno-splenic  leucocythsemia. 
These  cases  are  distinguished  from  the  simple 
splenic  affection  by  the  early  enlargement  and 
firmness  of  the  glands.  In  simple  splenic  leuco- 
cythsemia the  affection  of  the  glands  is  usually 
late,  and  rarely  considerable.  The  diagnosis  of 
the  disease  from  conditions  in  which  a  consider- 
able excess  of  pale  corpuscles  exists,  without 
enlargement  of  the  spleen,  is  usually  easy,  be- 
cause such  excess  is  transient,  soon  passes  away, 
and  is  not  associated  with  a  splenic  tumour. 

Phognosis. — The  prognosis  of  a  disease  which 
depends  on  a  primary  affection  of  the  blood-form- 
ing organs  is  necessarily  most  grave.  No  means  of 
arresting  the  progress  of  the  developed  disease  has 
yet  been  discovered.  The  immediate  prognosis 
is  less  serious  in  proportion  as  the  evidence  of 
organic  changes  in  the  blood-forming  organs  is 
slight,  and  in  proportion  to  the  early  stage  of 
the  disease.  Neither  age,  sex,  nor  causation 
affords  prognostic  information.  The  greater  thu 
number  of  white  corpuscles  and  the  deficiency 
of  red,  as  ascertained  by  counting,  the  worse  fh" 
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prognosis.  Tho  size  of  tho  sploou,  alone,  affords 
littlo  information.  Hemorrhages  aro  of  grave 
augury,  but  opistaxis  least  so. 

Treatment. — The  knowlodgo  of  the  causes  of 
leucocythaemia,  slight  though  it  is,  suggests  im- 
portant  prophylactic  measures — the  prevention 
of  ague,  and  the  careful  treatment  of  all  who 
have  boon  exposed  to  malarial  influences.  Splenic 
tumours  resulting  from  such  exposure  should  be 
systematically  treated ;  the  subjects  of  them 
should  exercise  great  care  to  avoid  exposure  to 
cold,  injuries,  and  all  causes  of  portal  congestion. 
These  precautions  are  especially  necessary  in 
women  at  the  menstrual  periods ;  and  if  such 
women  bear  children,  their  state  during  preg- 
nancy and  after  parturition  should  be  carefully 
supervised,  and  lactation  prohibited.  Whether 
there  is  simple  anaemia  or  leucocythaemia,  every 
effort  should  be  made  to  reduce  the  size  of  the 
splenic  tumour,  by  quinine,  cold  affusion,  ergo- 
tine,  and  especially  by  voltaic  electricity,  a  most 
powerful  agent.  By  obtaining  contraction  of  the 
spleen,  expelling  retained  leucocytes,  and  per- 
haps stimulating  directly  its  functional  action, 
we  render  its  condition  less  abnormal.  In  a  case 
of  anaemia  splenica  no  remedies  improved  the 
blood-state  till  the  spleen  was  galvanised,  when 
the  red  corpuscles  at  once  began  to  increase. 
Eemedies  which  do  good  in  ordinary  anaemia 
have  slight  influence  in  this  disease.  Iron  is 
almost  useless ;  cod-liver  oil,  however,  has  seemed 
to  do  some  good.  Arsenic  has  been  largely  tried, 
but  without  benefit  in  pronounced  cases.  Its 
undoubted  value  in  lymphadenoma  suggests  its 
further  trial  in  early  cases  ;  it  should  be  given 
in  the  largest  doses  that  can  be  borne.  Phos- 
phorus has  been  recommended,  but  in  almost 
every  case  of  pronounced  leucocythaemia  it  has 
been  powerless  for  good.  Nevertheless,  its  in- 
fluence in  improving  the  blood-state  in  lympha- 
denoma warrants  further  trial  in  the  early  stage 
of  the  disease.  Iodides,  bromides,  and  mercury 
are  useless.  Change  of  air  may  slightly  improve 
the  patient's  state,  but  has  no  influence  on  the 
disease.  Transfusion  has  been  tried,  but  the 
results  are  not  encouraging.  Excision  of  the 
spleen  has  been  suggested.  The  operation  has 
been  performed  with  success  in  cases  of  anaemia 
splenica,  but  in  actual  leucocythaemia  the  opera- 
tion has  been  invariably  fatal — in  most  cases 
from  uncontrollable  loss  of  blood,  the  result  of 
the  haemorrhagic  tendency.  Further  trial  of  it, 
in  such  cases,  is  not  justifiable.  In  early  cases, 
where  there  is  no  considerable  excess  of  pale 
corpuscles,  and  the  red  are  not  reduced  below 
sixty  per  cent,  of  the  normal,  it  might  be  suc- 
cessful; but  it  is  questionable  whether,  in  such 
cases,  the  ultimate  issue  without  interference  is 
sufficiently  certain  to  justify  the  performance  of 
so  grave  an  operation.  Special  symptoms  may 
require  treatment.  Haemorrhage  must  bo  checked 
by  the  usual  methods,  and  crystals  of  perch  loride 
of  iron  may  be  applied  to  accessible  places  (Jen- 
ner).  For  vomiting,  a  posture  which  will  relievo 
tho  stomach  from  pressure,  and  counter-irrita- 
tion, are  useful.  Aperients  should  bo  employed 
with  caution  ;  and  under  no  circumstances  should 
the  yellow  tint  of  the  skin  lead  to  tho  uso  of 
mercurials.  For  the  oedema,  digitalis  and  other 
diuretics  are  best.  For  the  splenic  pain,  counter- 


irritaLion,  sedative  liniments,  and  hypodermio 
injections  of  morphia  may  bo  used.  In  propor- 
tion to  tho  anaemia,  physical  rest  is  important, 
that  the  diminished  supply  of  oxygen  may  not  be 
rendered  inadequate  for  the  need  of  the  tissues, 
by  muscular  exertion.  W.  R.  Gowers. 

LETICOCYTOSIS  (\eui<bs,  white,  andfciVoj, 
a  cell). — A  condition  of  the  blood,  in  which  the 
white  corpuscles  aro  appreciably  but  mode- 
rately increased.  See  Blood,  Morbid  Condi- 
tions of. 

LETTCODERMA  (Aeu/cby,  white,  and  Sep^a, 
the  skin). — White  or  achromatous  integument. 
See  Pigmentary  Skin-Diseases. 

IiETJCOMA  (\euKbs,  white)  A  white  opa- 
city of  the  cornea,  generally  referable  to  in- 
flammation or  ulceration  of  that  structure.  See 
Eye  and  its  Appendages,  Diseases  of. 

LETJCOPATHIA  (ktvicbs,  white,  and  wddos, 
a  disease). — Synon.  :  Albinism.  Achroma,  Leuco- 
derma,  Leuce,  Leucasmus. 

This  disease  is  sometimes  general,  but  fre- 
quently partial ;  in  the  latter  form  constituting 
cutis  variegata  and  '  piebald  skin.'  The  white- 
ness is  referable  to  absence  of  pigment,  which 
may  be  simply  due  to  an  arrest  of  function  of 
the  rete  mucosum,  or  to  an  organic  alteration  of 
the  integument.     See  Pigmentary  Skxn-Dis- 

EASES. 

LEUCO-PHLEGMATIC  TEMPERA- 
MENT.   See  Temperament. 

LEUCORRHCEA  (Aeu/cdj,  white,  and  f>i<*,  I 
flow). — Synon.  :  Fr.  Leucorrh'ee ;  Ger.  Weisser 
Muss ;  Lat.  Fluor  Albus ;  Pop.  '  The  Whites  ' ; 
■  White  Discharge.' 

Definition. — A  non-haemorrhagic  discharge, 
of  pale  colour,  escaping  from  the  female  genital 
fissure. 

JEtiology. — Leucorrhcea  is  a  symptom  rather 
than  a  distinct  disease ;  and  is  found  resulting 
from  all  the  morbid  processes  that  lead  to  hy- 
per-secretion from  the  genital  mucous  surfaces, 
or  from  the  glands  opening  upon  them,  whether 
the  mucous  membranes  be  injured  or  entire.  It 
is,  however,  a  source  of  much  discomfort  and 
deterioration  of  health,  and.  so  demands  special 
treatment. 

Symptoms. — Leucorrhcea  presents  several  dis- 
tinct varieties  according  to  the  seat  of  its  cause  ; 
and  the  symptoms  of  each  variety  require  sepa- 
rate consideration. 

1.  Vulvar  Leucorrhcea. — In  this  variety  a 
glairy  viscid  secretion  is  found  bathing  the  ap- 
posed surfaces  of  the  pudenda,  stiffening  into  a 
crust  on  the  surface  of  the  labia  majora  or  on  . 
the  insides  of  the  thighs,  and  sometimes  glueing 
the  lips  more  or  less  firmly  together  at  their 
margins.  It  is  usually  derived  from  the  muci 
parous  glands  covering  the  internal  surfaces  of 
the  labia  majora  and  tho  nymphae  ;  but  in  cases 
of  special  eruptions  and  general  vulvitis  it  may 
come  from  tho  vestibular  surface ;  and  in  still 
rarer  casos  it  is  poured  out  from  the  glands  of 
Bartholin.  Vulvar  leucorrhcea  is  met  with  at 
any  period  of  life,  but  is  most  common  in  the 
young,  infantile  leucorrhcea  almost  always  being 
of  this  variet}'.  1°  cases  of  gonorrhoea!  infection 
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in  the  female,  the  vulva  is  usually  the  seat  of  a 
profuse  discharge  that  is  apt  to  become  puru- 
lent, but  it  is  rarely  confined  to  this  situation, 
spreading  both  into  the  urethra,  and  upwards 
into  the  higher  spheres  of  the  genital  mucosa. 

2.  Vaginal  Leucorrhcea. — The  discharge  in 
cases  of  vaginal  leucorrhcea  is  most  frequently 
white  in  appearance,  of  acid  reaction,  and  due 
to  a  secretion  from  the  general  surface  of  the 
vaginal  mucous  membrane.  Its  whiteness,  on 
microscopic  examination,  is  found  to  be  owing  to 
the  presence  of  quantities  of  scaly  epithelial 
cells,  many  of  which  are  crowded  with  fatty  par- 
ticles, whilst  others  have  been  quite  dissolved  in 
consequence  of  the  fatty  degeneration.  Some- 
times the  discharge  has  a  more  yellowish  tint,  and 
then  it  is  found  to  contain  quantities  of  pus-cells 
among  the  epithelial  scales.  In  the  former  group 
of  cases  we  have  to  do  with  a  simple  catarrhal 
condition  of  the  vaginal  mucosa  ;  in  the  latter 
there  are  red  granulation-like  spots  scattered 
over  the  membrane,  which  has  here  lost  its  epi- 
thelial covering.  Vaginal  leucorrhcea  is  a  com- 
plaint to  which  women  are  specially  liable  during 
their  reproductive  life.  The  catarrhal  form  is 
extremely  common  in  young  married  females  ; 
whilst  the  other  form  occurs  rather  about  the 
menopause,  or,  if  occurring  earlier,  is  complicated 
with  some  of  the  other  varieties  of  leucorrhcea. 
Apart  from  specific  causes,  it  may  be  brought 
on  by  sexual  excesses ;  by  the  presence  of  a 
foreign  body,  such  as  a  pessary ;  by  a  displaced 
uterus ;  by  a  chill ;  or  by  any  condition  that 
interferes  with  the  circulation  in  the  pelvis.  In 
a  large  proportion  of  cases  it  is  secondary  to  the 
next  variety  of  leucorrhcea. 

3.  Cervical  Leucorrhcea.  ■ — The  discharge 
that  comes  from  the  canal  of  the  cervix  uteri  is 
transparent,  like  unboiled  white  of  egg,  very 
tenacious,  and  of  alkaline  reaction.  It  may  still 
present  these  characters  as  it  escapes  from  the 
pudenda  ;  but  it  generally  becomes  somewhat 
clouded  as  it  passes  through  the  vaginal  canal, 
and  gets  acted  upon  by  the  acid  secretion  from  the 
vaginal  walls.  Independently  of  this  change  in 
the  vagina,  it  is  sometimes  found  already  more 
or  less  opaque  as  it  lies  within  the  cervical  canal, 
and  may  be  seen  of  a  yellowish  or  greenish  or 
reddish  tint  in  various  cases.  The  clear  cervical 
leucorrhoea  is  seen  under  the  microscope  to  be 
made  up  of  a  viscid  magma,  having  entangled 
in  it  large  numbers  of  columnar  epithelial  cells, 
which  have  a  tendency  to  arrange  themselves  in 
rows.  These  are  easily  seen  to  be  the  ciliated 
epithelial  cells  that  cover  the  normal  mucous 
membrane,  but  deprived  for  the  most  part  of 
their  cilia.  They  are  accompanied  by  smaller 
rounded  cells  like  mucous  corpuscles  or  wander- 
ing cells,  partly  derived  from  the  interior  of  the 
crypts,  and  partly  shed  from  the  general  surface 
from  which  the  epithelium  has  been  removed. 
In  almost  all  cases  some  of  the  epithelial  cells 
and  mucous  corpuscles  are  charged  with  fatty 
particles,  and  surrounded  with  granules,  resulting 
from  the  breaking  down  of  some  of  their  number. 
The  more  turbid  the  fluid,  the  more  the  colls 
are  found  to  have  undergone  such  degeneration  ; 
and  where  the  discharge  is  profuse,  fluid,  and  of 
yellowish  colour,  it  has  more  the  characters  of  a 
purulent  fluid  in  wh:ch  the  relatively  few  cylin- 


drical cells  are  changed  in  form,  becoming  oval  or 
rounded,  and  nearly  all  reduced  to  a  compound 
granular  mass.  The  more  deeply  tinted  dis- 
charges owe  their  discoloration  to  the  admix- 
ture of  blood,  the  red  corpuscles  of  which  can 
easily  be  recognised.  Apart  from  the  lewcorrhceas 
of  specific  origin,  this  is  the  commonest  of  all 
the  varieties.  It  maybe  found  in  females  of  any 
age,  but  specially  affects  women  during  their 
reproductive  history,  and  more  especially  thoae 
who  have  been  mothers.  "We  can  understand  the 
special  liability  of  the  cervix  to  catarrhal  affec- 
tions, when  we  remember  that  all  intra-uterino 
discharges  pass  through  and  may  irritate  it ;  that 
it  is  exposed  to  damage  during  the  transit  of  the 
fcotus  in  parturition;  thatvaginalaffectionseasily 
pass  into  it  by  continuity  of  structure  ;  and  that 
it  may  readily  be  injured  by  foreign  bodies  in  the 
vaginal  canal,  or  even  by  fretting  of  its  orifice 
against  the  vaginal  wall  in  cases  of  displacement 
or  excessive  mobility. 

4.  Intra-uterine  Leucorrhcea. — Here  also 
the  discharge  is  transparent,  like  white  of  egg, 
and  alkaline  in  its  reaction,  but  it  is  more  fluid 
than  the  secretion  from  the  cervical  canal,  and 
may  escape  as  a  clear  liquid  from  the  genital 
fissure.  In  cases  of  long  standing,  more  particu- 
larly where  there  exists  some  organic  disease  in 
the  uterine  parietes,  the  fluid  becomes  turbid, 
purulent,  and  more  frequently  than  in  any  other 
variety  of  leucorrhoea  tinged  with  blood,  even 
alternating  with  irregular  discharges  of  blood. 
Under  the  microscope  we  see  many  cylindrical 
epithelial  cells,  not  infrequently  ciliated ;  along 
with  groups  of  smaller  cells,  partly  cylindrical, 
partly  rounded,  that  have  been  discharged  from 
the  uterine  follicles ;  all  imbedded  in  a  mucous 
fluid.  Where  the  discharge  is  more  turbid,  the 
epithelial  cells  are  seen  to  be  undergoing  fatty 
degeneration,  and  to  be  accompanied  with  wan- 
dering cells,  pus-globules,  and  crowds  of  free 
fatty  particles.  This  uterine  leucorrhcea  may  be 
found  at  any  period  of  life,  but  as  an  indepen- 
dent affection  it  is  found  almost  exclusively  in 
virgins  or  young  married  women,  or  in  women 
who  are  ceasing,  or  have  ceased,  to  menstruate. 
In  the  last-named  class  of  cases  the  cervix  is 
often  atrophied,  and  its  orifices  narrowed ;  and 
the  intra-uterine  secretion  may  accumulate  for 
a  time,  and  be  expelled  with  some  degree  of  suf- 
fering. Most  frequently  it  is  found  associated 
with  cervical  leucorrhcea,  the  endo-cervical  affec- 
tion having  passed  up  to  the  endometrium,  or, 
more  rarely,  vice  versd.  Perhaps  the  most  fre- 
quent form  of  it  is  found  in  women  who  are 
subject  to  a  leucorrhoeal  discharge  before  or 
after  the  menstrual  periods ;  and  in  the  cases  of 
amenorrhea  where  a  pale  discharge  escapes  at 
the  usual  menstrual  periods,  this  has  its  source 
in  the  interior  of  the  uterus  proper. 

5.  Tubal  Leucorrhcea. —  Doubtless  some 
small  portion  of  the  fluid  that  escapes  in  certain 
cases  of  leucorrhoea  is  furnished  by  the  Fallopian 
tubes,  but  despite  the  elaborate  attempts  of  Hen- 
nig  and  others  to  establish  a  distinction  between 
it  and  the  other  varieties,  it  remains  rather  as  a 
subject  of  pathological  interest  than  of  clinical 
importance,  and  need  not  occupy  us  furthor  here. 

Diagnosis. — The  statements  of  a  patient  in 
regard  to  a  leucorrhoeal  discharge  cannot  be  re- 
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lied  on  in  establishing  a  diagnosis  as  to  its  source. 
If  it  be  white  and  flaky  we  may  judge  that  it  is 
vaginal;  if  more  transparent,  and  escaping  in  half- 
coagulated  flocculi,  we  may  conclude  that  it  is 
corneal ;  whilst  a  clear  and  more  continuous  and 
fluid  discharge  would  bo  more  justly  referred  to 
the  uterus  proper.  But  it  is  never  safe  to  trust 
meroly  to  the  appearance  of  the  discharge  as  it 
escapes  from  the  vulva,  for  it  may  have  become 
modified  as  it  lay  in  or  traversed  some  part  of 
the  canal,  or  may  be  compounded  of  fluids  derived 
from  different  surfaces.  The  seat  of  the  dis- 
charge must  therefore  be  exposed.  In  the  vul- 
var variety  it  suffices  to  separate  the  labia  and 
occasionally  to  expose  the  navicular  fossa  and 
the  orifices  of  the  Bartholinian  ducts,  by  passing 
the  finger  into  the  anus.  The  vaginal  form  of 
leucorrhcea  requires  for  its  detection  the  use  of  a 
speculum,  duck-bill  or  tubular  ;  and  the  cervical, 
one  of  these  or  a  bi-valve  speculum.  For  the 
diagnosis  of  intra-uterine  leucorrhcea  it  is  some- 
times helpful  to  remove  some  of  the  fluid  for 
microscopic  examination  by  means  of  a  fine 
syringe.  Unless  a  clear  history  of  infection  can  be 
obtained,  it  is  almost  impossible  to  establish  a 
distinction  between  a  gonorrheal  discharge  and 
the  simpler  catarrhal  leucorrhcea.  In  the  former 
there  is  a  very  notable  tendency  to  spread  through 
all  the  contiguous  mucous  surfaces,  though  the 
vulva  may  be  predominantly  affected.  In  chil- 
dren suffering  from  the  infectious  discharge, 
traces  of  the  injuries  that  are  usually  inflicted 
at  the  period  of  infection  should  be  sought  for. 

Treatment. — In  instituting  our  treatment  of 
leucorrhcea  it  is  of  the  first  importance  to  have  in 
view  the  constitutional  condition  of  the  patient ; 
to  use  means  to  counteract  any  diathetic  ten- 
dency —  tuberculous,  strumous,  or  syphilitic  ; 
and  to  raise  as  far  as  possible  the  general  stan- 
dard of  the  patient's  health,  by  the  administra- 
tion of  tonics,  and  the  enforcement  of  a  suitable 
diet  and  regimen.  It  is  partly  in  this  way  that 
a  change  of  residence  is  often  useful;  and  in 
making  a  change,  it  is  well  for  the  patient  to  go 
to  some  of  the  spas,  such  as  Ems  or  Kissingen, 
the  waters  of  which  are  helpful  in  reducing  con- 
gestiors  and  catarrhs  of  the  pelvic  viscera.  In 
young  women  of  relaxed  habit  of  body,  it  may  be 
enough  to  prescribe  quinine  and  iron  or  arsenic, 
and  the  daily  use  of  a  cold  sponge  bath;  and  in 
infantile  leucorrhcea,  cod-liver  oil  and  iodide  of 
iron  should  be  administered. 

In  the  great  majority  of  cases  of  leucorrhcea, 
some  kind  of  local  treatment  becomes  an  absolute 
necessity.  Sometimes  it  is  enough  to  pay  strict 
attention  to  cleanliness,  washing  the  pudendal 
durfaces  with  a  soft  sponge,  or  syringing  the  va- 
ginal canal  with  tepid  water  ;  and  even  when  as- 
tringent applications  are  to  be  made,  the  surfaces 
should  first  be  subjected  to  a  detergent  stream 
of  water.  Where  there  is  marked  congestion  of 
the  uterus  it  is  best  to  make  the  injections  with 
hot  water,  and  to  keep  the  stream  passing  through 
tho  vagina  for  at  least  five  minutes  at  a  time  ; 
the  immediate  relaxation  of  the  blood-vessels 
and  hypoxemia  being  followed  by  contraction  of 
theirwalls,  which  favours  tho  cessation  of  the  dis- 
charge. The  astringents  most  sorviccable  for 
checking  vulvar  an&vaginal  leucorrhceas  are  alum, 
aluminatcd  iron,  acotate  of  lead,  sulphate  of  cop- 


per, sulphate  of  zinc,  borax,  and  infusions  of 
oak- bark,  matico,  and  other  vegetables  charged 
with  tannin.  They  are  best  applied  in  the 
form  of  an  injection  with  a  Higginson's  syringe, 
having  a  vaginal  nozzle  attached  to  it ;  or  of  a 
douche  through  a  long  india-rubber  tube,  with  a 
stop-cock  for  regulating  the  flow  fitted  close 
to  the  vaginal  nozzle,  and  the  other  extremity 
opening  into  a  wide  receptacle,  or  fitted  to  a 
filler  into  which  the  fluid  is  poured.  Where  there 
is  a  difficulty  in  using  the  injection,  and  where 
it  is  desirable  to  keep  up  a  more  prolonged  ap- 
plication of  the  medicament,  it  maybe  introduced 
into  the  vagina  in  the  form  of  pessaries  made 
with  cacao-butter  or  with  gelatine.  Topical  appli- 
cations to  the  canal  of  the  cervix  and  cavity  of 
the  uterus  ought  always  to  be  made  through  the 
speculum,  and  without  such  applications  it  is  a 
hopeless  task  to  undertake  the  cure  of  cervical 
leucorrhcea.  Here,  more  concentrated  or  more 
powerful  astringents  or  escharotics  become 
necessary.  Nitrate  of  silver  in  the  form  of  a 
stick  of  caustic  is  easily  applied,  but  its  repeated 
application  may  lead  to  mischief.  Zinc-alum, 
dried  sulphate  of  zinc,  sulphate  of  copper,  per- 
chloride  of  iron,  or  tannin  may  be  introduced  in 
the  form  of  rods  or  arrows  made  with  starch  and 
gum.  If  a  uterine  sound  or  stilette  be  dipped 
in  water  and  a  thin  film  of  cotton  wadding 
wrapped  round  the  point  to  the  length  of  about 
two  inches,  the  adherent  mucus  can  be  cleared 
away,  and  the  same  or  another  sound  mounted 
with  wadding  can  be  charged  with  fuming  nitric 
acid,  or  the  acid  nitrate  of  mercury,  or  strong 
carbolic  acid,  or  a  solution  of  perchloride  of 
iron,  or  tincture  of  iodine,  and  carried  through 
the  speculum  along  the  cervical  canal.  In  intra- 
uterine leucorrhcea  it  becomes  necessary  to  carry 
the  application  right  up  in  the  same  way  to  the 
interior  of  the  uterus.  It  is  usually  best  to  be- 
gin with  one  of  the  stronger  liquids,  apply  it 
a  few  days  after  a  menstrual  period,  and  follow 
it  up  with  applications  of  iodine.  So  long  as  the 
stilette  orsound  with  the  dry  wadding  passes  easily 
through  the  os  internum,  it  is  usually  necessary 
to  continue  from  time  to  time  the  intra-uterine 
application. 

Alexander  Russei.l  Simpson. 

LETJKJEMIA.    See  Leucoctthxmia. 

LEUTERBAD  (Locite),  in  Switzerland. 
Thermal  earthy  waters.    Sec  Mineral  Waters. 

LICE,  Diseases  due  to.    See  Pkdiculus. 

LICHEN  (XetxV,  an  eruption). — This  term 
was  originally  assigned  to  lichens  of  the  vege- 
table kingdom  from  the  idea,  which  is  by  them 
suggested,  of  adhesion  to  tho  bark  of  a  tree. 
Subsequently  the  term  became  transferred  to  a 
diseased  state  of  tho  skin,  but  the  precise  nature 
of  that  disease  is  unknown  at  the  present  day. 
The  affection  which  most  nearly  realises  the 
signification  of  the  term  is  lepra  vulgaris,  or 
possibly  a  centrifugal  cluster  of  papulae.  In  the 
latter  sense  the  term  was  adopted  by  Willan,  and 
since  his  time  it  has  been  generally  accepted  as 
the  type  of  a  papular  eruption  of  the  skin.  With 
this  acceptation  lichen  is  a  folliculitis  attended 
with  prominence  in  the  form  of  a  minute  pimple ; 
and  may  be  associated  with  eczema — as  in  tho 
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instance  of  lichen  simplex,  lichen  circuniseriptus, 
lichen  agrius,  and  lichen  tropicus ;  or  with  urti- 
caria— as  in  lichen  urticatus.  It  may,  however, 
be  independent  of  these,  as  in  lichen  pilaris, 
lichen  planus,  and  the  eruption  described  by 
Hebra,  under  the  name  of  lichen  scrofulosorum. 
See  Appendix.  Erasmus  Wilson. 

LIENTERIC  (Aeloy,  smooth,  and  tmepov, 
the  intestine). — A  form  of  diarrhoea  in  which 
the  stools  contain  much  undigested  food,  in  con- 
sequence of  its  having  passed  rapidly  along  the 
alimentary  canal.    See  Diarrhcea  ;  and  Stools. 

LIGHTNING,  Effects  of.—  The  effects 
produced  by  lightning  differ  only  in  degree  from 
those  produced  by  the  discharge  of  static  electri- 
city, generated  in  the  laboratory.  With  a  Leyden 
jar  of  sufficient  size  a  small  animal  may  be  killed, 
and  in  larger  animals  fhe  effects  of  shock  and 
local  injury  may  be  produced.  By  lightning  a 
person  may  be  killed  outright,  and  a  post-mortem 
examination  may  reveal  no  lesion  whatever.  The 
mode  of  death  in  these  cases  seems  to  be  by  the 
shock  to  the  brain  and  nervous  system  generally. 
Effects  not  distinguishable  from  ordinary  con- 
cussion of  the  brain  may  be  observed,  and  the 
person  struck  may  remain  insensible,  with  slow 
respiration,  scarcely  perceptible  pulse,  and  dilated 
pupils,  for  periods  varying  from  a  few  minutes  to 
more  than  an  hour.  This  may  be  followed  by 
complete  recovery ;  or  there  may  remain  paralysis 
of  the  limbs,  usually  the  lower,  or  occasionally 
derangements  of  the  special  senses — blindness,  a 
metallic  taste  in  the  mouth,  noises  in  the  ears, 
and  an  odour  in  the  nose.  The  brain  may  be  more 
or  less  permanently  affected,  and  we  read  of 
delirium,  mania,  and  loss  of  memory  as  results 
of  the  lightning-stroke.  Various  objective  phe- 
nomena have  also  been  observed.  The  electricity 
on  its  way  through  the  body  may  produce  a 
number  of  mechanical  effects.  Wounds  like  those 
produced  by  a  blunt  stabbing  instrument  may 
mark  the  points  of  entry  and  of  exit ;  bones  have 
even  been  broken,  the  membrana  tympani  has 
been  ruptured,  and  internal  viscera  have  suffered 
in  a  similar  way.  Patches  of  erythema,  urticaria, 
superficial  ecchynioses,  and  scorchings  of  the 
surface  having  a  curious  tree-like  and  branched 
arrangement,  have  all  been  described ;  and  this 
last  phenomenon  has  apparently  given  rise  to  the 
assertion  that  delineations  of  trees  standing  in 
the  neighbourhood  of  the  accident  have  been 
traced  photographically  on  the  body  of  the  vic- 
tim. Lightning  is  apt  to  be  attracted  by  any 
metal  worn  about  the  body.  Watch-chains  are 
frequently  broken  and  fused,  and  by  the  intense 
heating  of  these  metallic  conductors  the  clothing 
has  been  set  on  fire.  Watches  have  been  broken 
and  partially  fused,  and  have  forcibly  burst 
through  the  pockets  in  which  they  were  con- 
tained. Steel  articles,  such  as  pocket-knives,  have 
been  rendered  magnetic.  The  clothing  is  some- 
times burnt  and  torn  to  a  great  extent,  and  strong 
boots  have  been  found  burst  open,  or  thrown  off 
the  feet  to  a  distance,  or  nails  in  the  Boles  have 
been  driven  out  of  thorn.  The  remoto  effects  of 
lightning  are  due  to  the  mechanical  injuries  pro- 
duced by  it:  permanent  paralyses  may  result 
from  injury  to  the  nerves,  and  inflammatory 
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action  may  be  set  up  by  the  injury  inflicted  on 
internal  or  external  parts.  One  case  is  recorded 
in  which  the  whole  of  the  hair  on  the  head  and 
body,  as  well  as  the  nails  of  both  hands,  came 
off  after  a  lightning  stroke.  It  has  been  asserted 
that  rigor  mortis  does  not  occur  in  persons  killed 
by  lightning,  and  that  the  blood  remains  fluid 
for  a  very  long  time  after  death,  but  neither  of 
these  facts  has  been  substantiated. 

Treatment. — The  treatment  of  those  who  have 
been  struck  by  lightning  consists  in  first  rousing 
and  keeping  up  the  respiration  and  circulation. 
The  cold  douche  is  often  of  great  value,  and  this 
combined  with  friction  of  the  limbs,  warmth  to 
the  extremities,  and  the  administration  of  stimu- 
lants, either  by  the  mouth  or  in  the  form  of 
enemata,  would  seem  to  be  the  measures  best 
calculated  to  restore  the  suspended  animation. 
Secondly,  special  injuries  must  be  subsequently 
treated  according  to  their  nature. 

G.  V.  Poore. 

LINENS  ATROPHICA  (Lat.  Atrophic 
lines). — A  form  of  scleroderma.  See  Sclero- 
derma. 

LIPOMA  (Miros,  fat).  — A  fatty  tumour 
See  Tumours. 

LIPPSPRINGE,  in  Germany.— Earthy 
waters.    See  Mineral  Waters. 

LISBON,  "West  Coast  of  Portugal.  — 

Warm,  moist  climate,  with  very  variable  tem- 
perature. Mean  temperature  in  winter,  54°  Fahr. 
Prevailing  winds,  N.E.-S.E.  in  spring;  S.W. 
rainy.    See  Climate,  Treatment  of  Disease  by. 

LISDOONVARNA.  in  Ireland.— Sulphur 
waters.    See  Mineral  Waters. 

LITHIASIS.  LITHIC  ACID  DIA- 
THESIS (\t6os,  a  stone).  See  Govt  ;  and  Uric 
Acid  Calculus  and  Diathesis. 

LITHONTRIPTICS  (xlBos,  a  stone,  and 
TpltpLs,  friction). — Synon.  :  Er.  Lithontriptiques ; 
Ger.  Steinaufldsende  Mittel. 

Definition. — Lithontriptics  are  therapeutical 
measures  used  for  the  purpose  of  dissolving  cal- 
culi in  the  urinary  tract. 

Enumeration. — The  chief  lithontriptics  are  : 
Water,  Potash,  Lithia,  Borax,  Phosphate  of  Soda, 
Soap,  Lime-water,  Nitric  Acid,  Phosphoric  Acid, 
Hydrochloric  Acid,  Sulphuric  Acid,  and  Mineral 
Waters,  such  as  those  of  Wildungen. 

Action.  —  Lithontriptics  dissolve  stone  in 
various  ways.  Some  of  them  possess  a  simple 
solvent  action,  as  in  the  case  of  water.  Others 
unite  with  the  calculi  so  as  to  form  a  more 
soluble  compound,  as  in  the  case  of  the  union  of 
potash  or  lithia  with  the  uric  acid  of  a  calculus, 
producing  urate  of  potash  or  lithia,  which  is 
more  soluble  than  uric  acid  itself.  In  the  case 
of  phosphatic  calculi  dilute  nitric  acid  combines 
with  the  bases  of  which  they  are  composed  to 
form  a  more  soluble  compound. 

Uses. — Lithontriptics  may  be  employed  for 
the  purpose  of  dissolving  calculi  either  in  the 
kidney  or  in  the  bladder.  They  may  either  be 
taken  internally,  so  as  to  act  upon  the  calculi 
through  the  medium  of  the  urine  ;  or  be  injected 
directly  into  the  bladder.  This  latter  treatment 
can  only  be  adopted  in  tho  case  of  a  vesical  cal- 
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cuius,  and  is  inapplicable  in  the  case  of  a  renal 
calculus.  The  most  useful  of  all  lithontriptics  is 
•water,  and  especially  distilled  water.  When 
this  is  taken  in  large  quantities,  the  urine  be- 
comes very  dilute,  and  small  calculi  may  be 
partially  dissolved,  so  as  to  be  reduced  in  size 
and  ejected  through  the  natural  passages.  If  the 
calculus  is  composed  of  uric  acid,  potash  or 
lithia  is  the  best  remedy  for  internal  adminis- 
tration, the  urates  of  these  bases  being  more 
soluble  than  the  urate  of  soda.  In  the  case  of 
phosphatic  calculi,  acid  remedies  are  employed 
instead  of  alkaline;  but  it  is  exceedingly  difficult 
to  render  the  urine  acid  by  means  of  acids  given 
by  the  mouth,  unless  they  are  administered  in 
quantities  likely  to  derange  the  digestion.  In 
place  of  mineral  acids,  benzoic  acid  and  benzoate 
of  ammonia  have  been  employed,  as  benzoic  acid 
passes  out  of  the  body  in  the  form  of  hippuric 
acid,  giving  an  acid  reaction  to  the  urine.  On 
account  of  this  difficulty,  acids  have  been  di- 
rectly injected  into  the  bladder,  in  order  to  act 
directly  upon  the  stone;  for  which  purpose  nitric 
acid,  largely  diluted,  is  the  one  which  has  been 
most  generally  employed.  This  procedure,  how- 
aver,  is  now  rarely  had  recourse  to,  as  it  is  much 
easier  to  crush  the  stone  by  mechanical  means. 

T.  Lauder  Bbunton. 

LITHUB.IA  (\l8os,  a  stone,  and  oSpov,  the 
urine). — A  condition  in  which  a  deposit  of  uric 
acid  or  urates  takes  place  in  the  urine.  See 
Ubic  Acid  Calculus  and  Diathesis  ;  and  Ubine, 
Morbid  Conditions  of. 

LIVEB,  Diseases  of. — Synon.  :  Fr.  Mala- 
dies du  Foie ;  Ger.  Krankheiten  der  Leber. 

The  liver  is  an  organ  which  has  always  occu- 
pied a  prominent  place,  both  with  the  pro- 
fession and  the  public,  as  being  the  seat  of 
important  diseases,  as  well  as  the  origin  and 
source  of  numerous  symptoms  and  ailments.  Not 
only  is  it  concerned  in  the  formation  of  one 
of  the  principal  secretions,  namely,  the  bile, 
but,  according  to  most  physiologists,  it  has  a 
peculiar  glycogenic  function;  and  some  autho- 
rities now  maintain  that  it  is  in  this  organ  that 
urea  is  formed.  Moreover,  a  large  quantity  of 
blood  passes  through  it,  in  connection  with  the 
portal  circulation,  by  means  of  which  the  blood 
returning  from  the  stomach,  intestines,  pancreas, 
and  spleen  is  distributed  throughout  the  liver, 
and  thence  conveyed  to  the  inferior  vena  cava. 
Hence,  hepatic  affections,  by  interfering  more  or 
less  with  the  physiological  functions  or  anato- 
mical arrangements  of  the  organ,  may  give  rise 
to  diverse  phenomena,  not  only  of  a  local  cha- 
racter, but  associated  also  with  the  general 
system. 

Summary  of  Diseases. — The  individual  affec- 
tions of  the  liver  will  be  treated  of  separately, 
in  alphabetical  order,  but  it  may  be  well  to  in- 
dicate here  beforehand  their  general  nature.  The 
first  great  division  is  that  into  functional  and  or- 
ganic. Functional  hepatic  disorders  are  regarded 
by  many  emiuent  physicians  as  being  of  peculiar 
significance,  and  as  demanding  spocial  attention, 
particularly  with  reference  to  those  disorders 
which  influence  the  secretion  of  the  bile.  The 
main  organic  diseasos  of  the  liver,  in  which  there 
is  8omo  more  or  less  obvious  anatomical  change, 
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may  be  summarised  thus: — 1.  Congestion,  either 
active  or  mechanical.  2.  Haemorrhage  into  the 
organ,  or  so-called  apoplexy.  3.  Acute  inflam- 
mation, usually  terminating  in  abscess,  rarely  in 
actual  gangrene.  4.  Chronic  inflammation,  end- 
ing in  the  condition  termed  cirr/iosis,  in  which 
the  liver  is  hardened,  granular,  and  usually 
contracted.  5.  Hypertrophy.  6.  Atrophy,  either 
acute — which  is  a  very  fatal  disease  ;  or  chronic, 
the  latter  being  of  different  kinds.  7.  Biliary 
accumulation.  8.  Malpositions  and  malforma- 
tions. 9.  Infiltrations,  including  fatty  and  al- 
buminoid disease.  10.  New  growths,  especially 
hydatids,  syphilitic  formations,  and  cancer. 
Tubercle  is  occasionally  found  in  the  liver. 

2Etiology  and  Pathology.  —  Taking  a  gen- 
eral survey  of  the  causes  which  originate  hepatic 
diseases,  and  of  the  circumstances  under  which 
they  arise,  the  most  important  may  be  indicated 
thus: — 1.  An  affection  of  the  liver  may  be 
merely  a  local  manifestation  of  some  constitu- 
tional or  general  malady,  as  in  the  case  of  cancer, 
tubercle,  syphilis,  or  albuminoid  disease.  The 
last-mentioned  is  remotely  due  to  causes  which 
need  not  be  discussed  here  ;  but  it  may  be  men- 
tioned that  the  liver  is  an  organ  very  liable  to 
suffer  from  albuminoid  change.  2.  Some  local 
injury  or  irritation  may  originate  hepatic  dis- 
ease, either  from  without,  as  a  blow  or  stab; 
or  from  within,  as  sometimes  happens  in  the 
ease  of  biliary  calculi.  3.  Certain  animal 
parasites  entering  the  body  are  prone  to  lodge 
in  the  liver.  This  applies  especially  to  hydatids, 
originating  from  the  Tceniaechinococcus.  4.  From 
the  intimate  connection  of  the  liver  with  the 
alimentary  canal,  and  the  existence  of  the  por- 
tal circulation,  hepatic  disorders  are  very  liable 
to  arise  from  improper  diet,  as  well  as  from 
digestive  derangements  in  the  stomach  and 
bowels,  and  constipation.  5.  Abuse  of  alcohol, 
and  especially  indulgence  in  ardent  spirits,  oc- 
cupies an  important  position  in  the  aetiology  of 
disorders  and  certain  diseases  of  the  liver.  Un- 
due use  of  hot  condiments  is  also  regarded  as  an 
element  of  6ome  consequence.  6.  Long-continued 
exposure  to  a  high  temperature  in  tropical  cli- 
mates is  a  powerful  cause  of  hepatic  derange- 
ment and  disease,  particularly  if  accompanied 
with  too  free  indulgence  in  alcoholic  stimulants. 
7.  Diseases  of  the  liver  may  arise  by  extension 
from  neighbouring  structures  ;  or  by  the  convec- 
tion of  morbid  materials  from  more  or  less  dis- 
tant parts.  The  latter  may  be  best  illustrated 
by  pyaemia;  and  secondary  affections  of  this 
kind  are  believed  to  be  particularly  frequent  in 
the  liver,  when  the  morbid  products  are  conveyed 
directly  from  the  alimentary  tube,  in  conse- 
quence of  some  disease  of  its  walls,  such  as 
ulceration.  8.  Obstruction  to  the  circulation, 
due  to  certain  forms  of  cardiac  disease,  is  an 
important  cause  of  some  hepatic  affections.  9. 
Disorders  of  the  liver  are  often  attributed  to 
various  hygienic  errors,  exposure  to  cold,  and 
other  causes,  but  how  far  this  conclusion  is  jus- 
tified in  particular  cases  is  a  matter  of  question. 

Clinical  Signs. — So  far  as  the  actual  diseases  of 
the  liver  aro  concerned,  it  is  unnecessary  here  to 
regard  any  symptoms  resulting  from  disturbance 
of  the  glycogenic  functions,  as  these  belong  to  a 
difforent  category.    The  clinical  phenomena  to 
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be  looked  for  lie  within  a  limited  range,  and 
may  be  grouped  under  the  following  heads : — 

1.  Morbid  sensations,  referred  to  the  hepatic 
region,  or  to  the  shoulder,  such  as  pain  of  various 
kinds,  tenderness,  sense  of  weight,  throbbing. 

2.  Symptoms  due  to  interference  with  the  biliary 
functions,  particularly  jaundice  and  its  accom- 
panying phenomena.  3.  Symptoms  resulting  from 
more  or  less  obstruction  to  the  portal  circulation. 
These  include  digestive  disorders,  due  to  con- 
gestion or  catarrh  of  the  mucous  membrane 
lining  the  stomach  and  intestines  ;  haemorrhage 
from  this  membrane  in  some  cases ;  ascites, 
which  is  a  most  important  symptom ;  enlarge- 
ment of  the  spleen  ;  congestion  of  the  womb  in 
women  ;  haemorrhoids ;  and,  in  certain  condi- 
tions, dilatation  of  the  veins  of  the  abdominal 
wall.  4.  Symptoms  produced  by  the  pressure,  or 
interference  with  neighbouring  structures,  of  an 
enlarged  liver.  Thus,  it  not  uncommonly  ex- 
tends upwards,  checking  the  movements  of  the 
diaphragm,  and  pressing  upon  the  lung,  hence 
causing  dyspnoea.  Or  it  may  compress  vessels 
and  other  structures ;  or  in  some  cases  it  even 
interferes  with  the  heart's  movement.  5.  Phy- 
sical signs. — These  indicate  enlargement  or  con- 
traction of  the  liver;  changes  in  situation  or 
shape  ;  or  changes  in  physical  characters.  6. 
General  symptoms.  These  may  be  more  or  less 
independent  of  the  hepatic  disease,  this  being 
merely  a  part  of  a  general  malady ;  or  the  liver- 
affection  may  give  rise  to  pyrexia,  wasting,  and 
other  symptoms.  Hepatic  derangements  are  sup- 
posed to  originate  many  general  symptoms,  not 
obviously  connected  with  this  organ ;  and  they 
have  even  been  made  accountable  for  the  gouty 
state. 

The  individual  diseases  of  the  liver  will  now 
be  discussed  in  alphabetical  order. 

Fbedebick  T.  Roberts. 

LIVER,  Abscess  of.  —  Stnon.  :  Hepatic 
abscess ;  Er.  Abces  du  Foie ;  Ger.  Leberabscess. 

Though  of  such  importance  as  to  require  a 
separate  notice,  abscess  of  the  liver  is  not  an 
independent  affection,  but  is  only  the  consequence 
of  inflammatory  action  set  up  in  that  organ. 

.SinoLOGY. — As  abscess  of  the  liver  is  com- 
paratively rare  in  temperate  climates  and  fre- 
quent among  Europeans  in  tropical  ones,  it  has 
naturally  been  attributed  to  the  effects  of  heat,  or 
of  alternations  of  heat  and  cold.  Being  occasion- 
ally associated  with  malarious  fever,  and  fre- 
quently with  dysentery,  it  is  supposed  that  it  may 
be  induced  by  the  same  causes  as  those  diseases. 
The  opinion  has  been  often  advanced  that  ab- 
scess of  the  liver  is  always  secondary  to  dysen- 
tery, or  to  ulceration  of  the  bowels.  That  it  may 
occasionally  be  so  it  would  be  difficult  to  deny, 
with  reference  to  what  is  known  of  its  occasional 
causal  connection  with  operations  on  the  rectum. 
But  although  dysentery  and  hepatic  abscess  are 
frequently  associated,  this  association  is  very 
rare  except  in  the  tropics  ;  nor  is  it  there  very 
constant.  Thus  dysentery  is  extremely  common 
in  children,  while  abscess  of  the  liver  is  equally 
rare  among  them;  indeed,  abscess  of  the  liver  is 
very  unusual  under  the  age  of  twenty,  and  is 
more  common  after  the  age  of  twenty-five  than 
below  it.    The  proportion  of  cases  in  which 


liver-abscess  and  dysentery  are  associated  ia 
extremely  variable ;  it  is  more  frequent  in  one 
year  than  in  another,  and  also  at  one  period  of 
the  year  than  at  another.  Although  dysen- 
tery is  the  commoner  affection,  yet  occasionally 
the  number  of  cases  of  hepatitis,  with  a  certain 
proportion  of  deaths  from  abscess,  may  greatly 
exceed  the  number  of  cases  of  dysentery.  There 
are  many  fatal  cases  of  abscess  in  which  the 
bowels  have  been  found  perfectly  healthy  ;  ab- 
scess of  the  liver,  on  the  other  hand,  can  scarcely 
be  considered  to  be  very  frequent  in  dysentery. 
Yet  dysentery  and  abscess  of  the  liver  seem  to 
arise  in  the  tropics  from  very  much  the  same 
causes ;  and  something  is  there  impressed  on  the 
constitution  which  seems  to  render  the  system, 
even  for  some  years  after  a  return  to  Europe, 
somewhat  inclined  to  liver-abscess. 

Abscess  of  the  liver  is  an  occasional  result  of 
pyaemia,  and  connected  at  times  with  surgical 
operations,  especially  with  those  performed  on 
the  rectum.  It  has  been  induced  by  falls  or  by 
direct  violence ;  or  by  the  impaction  of  a  gall- 
stone, especially  where  it  has  been  rough  and 
spicular. 

The  predisposing  causes  are  the  same  as  those 
of  hepatitis — drinking,  irregular  life,  exposure, 
and  residence  in  the  tropics. 

Anatomical  Chabactebs. — The  course  of  for- 
mation of  hepatic  abscess  seems  to  be  the  follow- 
ing : — The  liver  is  first  loaded  in  some  portion 
or  portions  with  an  excess  of  blood ;  then  fol- 
lows exudation  of  lymph  and  pus,  forming 
small  deposits,  of  which  two  or  three  coa- 
lesce, while  the  liver-substance  breaks  down. 
The  abscess  extends  in  this  mode.  It  is  usually 
lined  by  a  membranous  cyst,  which  is  very  thin 
when  the  formation  of  the  abscess  has  been 
rapid,  and  of  greater  consistence  when  the  abscess 
is  old.  The  abscess  may  be  of  almost  any  size, 
from  that  of  a  small  orange  up  to  a  huge  cyst 
containing  ten  or  twelve  pints  of  pus.  Six 
hundred  ounces  of  pus  have  been  withdrawn 
from  an  abscess  in  five  months.  Most  commonly 
the  abscess  is  single,  but  frequently  there  are 
several  abscesses.  They  are  most  common  in  the 
right  lobe.  They  may  have  reached  the  surface 
or  have  burst,  or  they  may  be  only  discoverable 
on  making  an  incision  into  the  organ  after  death. 
In  the  great  majority  of  cases,  if  the  abscess  has 
not  been  exposed  to  the  air,  its  contents  are  laud- 
able or  healthy,  inodorous  pus.  In  some  cases 
the  pus  is  of  the  colour  of  chocolate.  It  is  said 
that  streaks  of  bile  have  sometimes  been  ob- 
served. Slight  pinkish  streaks  are  not  so  rare. 
An  abscess  may  open  through  various  channels. 
Sometimes  it  finds  its  way  to  the  surface,  and 
discharges  itself  through  the  skin.  This  usually 
happens  lower  down  than  tho  ribs.  The  abscess 
may  open  into  the  peritoneal  cavity,  and  has 
done  so  into  the  pericardium.  In  such  cases  the 
result  is  fatal.  It  passes  occasionally  into  some 
portion  of  the  bowels,  and  as  this  causes  the 
least  constitutional  disturbance,  it  is  a  favourable 
mode  of  discharge.  Very  frequently,  when  the 
abscess  is  near  the  convex  side  of  the  liver,  the 
diaphragm  and  the  surface  of  tho  liver  become 
adherent — as  in  this  case  the  abscess  has  not 
usually  been  very  deep-seated— and  the  abscess 
opens  itself  through  tho  lung.    This  offers  a  fair 
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chauce  of  recovery.  There  are  still  other  possible 
points  of  oxit,  but  these  are  chiefly  matters  of 
curiosity. 

Whon  tho  abscess  has  burst,  cicatrisation 
commences,  and  has  sometimes  been  traced 
when  the  case  has  terminated  fatally.  But  it  is 
remarkable  that  well-marked  cases  of  complete 
cicatrisation  have  not  often  been  recorded — 
various  membranous  formations  and  slight  de- 
pressions in  the  liver  being  now  considered  to 
be  the  results  of  syphilitic  hepatitis.  There  is 
a  strong  presumption  that  liver-abscess  is  occa- 
sionally absorbed  -without  having  ruptured,  and 
also  that  it  may  remain  latent  for  a  long  period. 
In  cases  -where  the  abscess  has  been  partially 
absorbed,  a  white  fibrous  sac  has  been  found, 
containing  a  little  pus  and  sometimes  cheesy 
matter ;  and  in  some  cases  in  -which  there  has 
been  strong  presumption  that  the  abscess  had 
existed  for  four  or  five  years,  the  walls  of  the 
abscess  have  been  found  much  thickened,  and 
almost  cretaceous.  Although  a  portion  of 
the  liver  has  been  converted  into  abscess,  the 
remaining  portion  of  it  may  be  healthy,  or  some- 
what indurated  from  former  attacks  of  con- 
gestion ;  and  it  is  wonderful  how  in  favourable 
cases,  where  the  contents  of  an  abscess  have  been 
absorbed  or  evacuated,  the  remaining  healthy 
portion  of  the  liver  executes  its  work. 

In  addition  to  the  formation  of  ordinary  he- 
patic abscesses,  suppuration  may  take  place  ex- 
tensively throughout  the  liver,  after  lobular 
hepatitis,  as  in  a  case  recorded  by  Dr.  Quain 
(Path.  Soo.  Trans.  1853) ;  and  also  in  the  portal 
canals,  or  beneath  the  investing  capsule  of  the 
liver. 

Symptoms. — These  are  more  urgent  when  acute 
hepatitis  runs  into  abscess,  than  when  abscess  is 
the  consequence  of  repeated  attacks  of  illness,  as 
is  most  commonly  the  case.  The  general  symp- 
toms are  a  pale,  muddy  complexion ;  a  look  of 
anxiety,  and  a  state  of  low,  irregular  feverish- 
ness,  the  pulse  being  generally  about  100,  and 
the  temperature  increased  by  a  degree  or  two. 
There  may  be  one  or  two  shivering  fits,  or  accesses 
of  fever  simulating  ague.  The  appetite  is  im- 
paired; there  is  vomiting,  with  irritability  of 
the  stomach ;  the  tongue  has  generally  a  white 
coating,  but  in  some  cases  is  almost  clean.  The 
throbbing  pain  which  usually  accompanies  the 
formation  of  pus  is  scarcely  ever  present.  There 
is  occasionally  pain  in  the  shoulder  or  shoulder- 
blade,  but  this  is  uncertain.  A  certain  amount 
of  pain,  usually  dull,  is  felt  in  the  liver,  often  in- 
creased on  pressure ;  attended  with  more  or  less, 
and  sometimes  with  very  considerable,  enlarge- 
ment of  the  organ.  There  is  also  fulness  or  bulg- 
ing of  the  right  side ;  and  at  the  last,  possibly, 
fluctuation.  If  abscess  form  on  the  upper  side 
of  the  liver,  there  is  more  or  less  pressure  on  tho 
diaphragm,  causing  shortness  of  breath,  and  occa- 
sionally leading  to  local  inflammation,  attended 
with  acute  pain.  But  such  symptoms,  which 
are  more  valuable  taken  collectively  than  indi- 
vidually, may  not  be  present  in  a  marked  degree. 
The  state  of  the  biliary  secretion  is  very  often 
normal,  or  nearly  so ;  and  the  condition  of  the 
urine  offers  no  certain  indication,  although  bile- 
pigmcut  is  sometimes  present  in  it.  Jaundice 
is  comparatively  rare.    In  some  of  its  more  in- 
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sidious  forms,  hepatic  abscess  may  come  on  with- 
out being  preceded  by  fever  or  ushered  in  by 
sbiverings;  but  even  in  such  cases  a  genera] 
falling  off  of  the  health  is  always  observable. 

As  has  been  already  pointed  out,  the  abscess 
may  burst  in  various  directions ;  or  it  may  be 
opened  by  a  surgical  operation.  As  a  general 
rule  the  result  is  more  favourable — probablv 
because  the  opening  being  small  the  pus  escapes 
gradually — whon  the  abscess  finds  an  opening 
for  itself,  than  when  it  is  evacuated  artificially. 
In  the  latter  case  the  discharge  usually  lasts  for 
some  months — nay,  for  more  than  a  year  in 
some  instances  ;  and  although  the  patient  im- 
proves up  to  a  certain  point,  he  is  very  likely  to 
sink  in  the  end.  When  the  patient  sinks,  it  is 
usually  from  general  exhaustion  of  the  system. 
Pyaemia  is  of  extremely  rare  occurrence. 

Complications. — Abscess  of  the  liver  is  often 
complicated  with  dysentery,  or  with  diarrhoea  ; 
and  less  frequently  with  malarious  fever.  Some- 
times there  is  a  certain  amount  of  pleurisy  or 
pneumonia.  This  is  more  frequent  in  acute  cases 
than  when  the  formation  of  abscess  has  been 
slow. 

Diagnosis. — A  positive  diagnosis  is  difficult 
to  make  in  the  early,  and  sometimes  in  the  later, 
stages  of  hepatic  abscess.  The  writer  has  known 
an  iron-worker  burst  an  abscess  through  his 
lungs  when  at  work,  the  presence  of  whi<-h 
was  not  suspected;  also  a  medical  man  sub- 
mit his  side  to  examination  by  several  of  his 
brethren,  bear  any  amount  of  pressure,  and  yet 
die  two  days  after  choked  by  the  bursting  of  an 
abscess.  Nevertheless,  an  experienced  physician 
will  from  the  symptoms  be  able  to  guess  the  pre- 
sence of  abscess  of  the  liver  before  any  palpable 
signs  appear.  These  are,  first,  the  general  aspect 
of  the  patient ;  then  the  enlargement  of  the  side. 
It  is  only  in  a  more  advanced  stage  that  fluctua- 
tion can  be  made  out.  As  to  the  diagnosis  after 
the  abscess  has  burst,  if  it  breaks  through  the  lung 
the  peculiar  chocolate-colour  expectoration  is  at 
once  characteristic.  Ji  the  abscess  bursts  into 
the  pleura  or  peritoneum,  the  diagnosis  is  not  so 
positive,  but  the  sudden  collapse  usually  shows 
what  has  happened.  When  the  abscess  bursts 
through  the  bowels,  especially  in  small  amounts 
at  a  time,  the  fact  is  rarely  recognisable,  except 
by  the  gradual  improvement  of  the  patient.  It 
seems  to  be  certain  that  hepatic  abscess  has 
sometimes  been  confounded  with  a  distended 
gall-bladder :  with  care,  however,  such  a  mistake 
can  scarcely  happen.  It  may  be  confounded 
with  cancer  or  with  hydatids  of  the  liver;  but  in 
these  affections — and  particularly  in  the  last — 
there  is  very  little  constitutional  disturbance, 
and  in  cancer  a  nodular  protuberance  may  very 
generally  be  recognised.  The  only  other  mistake 
that  is  occasionally  made  is,  that  of  confounding 
abscess  and  the  effects  consequent  on  its  pre- 
sence, whon  it  points  upwards,  with  pneumonia 
or  pleurisy  near  the  base  of  the  right  lung;  but 
with  careful  auscultation  the  affection  of  tho 
lung  or  pleura  ought  to  be  made  out  by  their 
physical  signs. 

Prognosis. — This  is  generally  very  unfavour- 
able. Yet  there  is  always  a  chance  of  recovery 
if  the  pus  finds  for  itself  an  exit,  as  through  the 
bowels  or  lungs,  or  even  if  exit  to  it  is  given 
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artificially.  The  statistics  of  the  results  of  mak- 
ing artificial  openings  are  not  very  encouraging. 
The  operation,  however,  frequently  appears  to 
prolong  life.  The  most  favourable  mode  of  exit 
is  through  the  lungs.  The  discharge  of  pus 
may  continue  for  six  months,  and  yet  recovery 
take  place.  Absorption  of  the  abscess  probably 
sometimes  occurs,  though  this  is  a  very  rare 
termination.  Such  absorption  is,  obviously, 
chiefly  a  matter  of  inference.  If  a  patient  re- 
covers from  an  attack  of  liver-abscess,  his  health 
may  return  to  its  usual  standard.  There  is 
reason  to  believe  that  individuals  have  lived  thirty 
or  forty  years  after  the  occurrence  of  abscess  ; 
and  the  -writer  knew  a  man  of  75,  "who  had  had 
abscess  forty-five  years  before. 

Treatment. — To  avert  the  formation  of  ab- 
scess, the  ordinary  treatment  for  hepatitis  is  the 
only  one  that  can  be  adopted.  When  abscess 
has  once  formed,  or  even  'whenever  there  is  good 
ground  for  suspecting  this,  the  time  for  all 
active  treatment  has  gone  by.  The  patient  must 
have  his  strength  supported  by  mild  nutritious 
diet  and  ■wine.  He  . must  be  treated  symptoma- 
tically.  Usually  it  is  sufficient  to  secure  regular 
action  of  the  bowels,  and  thus  help  the  sound 
remaining  portion  of  the  liver  to  perform  its 
function.  Mineral  acids,  quinine,  and  other 
tonics,  may  all  be  useful.  Counter-irritation 
over  the  liver  is  often  tried,  but  it  may  be  doubted 
whether  in  this  condition  of  things  it  is  a  mea- 
sure of  any  importance,  although  some  think 
that  it  may  help  to  limit  the  extent  of  the  ab- 
scess. The  course  of  the  disease  must  be  watched. 
The  only  mode  of  interference  that  we  can  pursue 
is  that  of  helping  to  give  exit  to  the  contents  of 
the  abscess.  Towards  expediting  this  little  can 
be  done  until  fluctuation  becomes  evident,  and 
then  interference  is  to  be  delayed  as  long  as 
possible,  as  nature  will  probably  select  the  most 
convenient  spot  for  the  exit  of  the  pus,  and,  after 
all,  the  presence  of  other  undetected  abscesses  in 
the  liver  may  make  operative  procedure  useless. 
The  abscess  may  point  in  an  intercostal  space, 
below  the  edge  of  the  ribs,  at  the  epigastrium, 
and  even  as  low  down  as  the  umbilicus.  A  great 
deal  has  been  written  about  modes  of  opening 
the  abscess,  and  of  ascertaining  first  whether  it 
has  formed  adhesions,  and  various  modes  have 
been  suggested  for  ensuring  adhesions.  However 
these  are  not  matters  of  much  practical  impor- 
tance. It  is  usual  to  make  an  opening  whenever 
there  is  distinct  bulging  between  the  ribs ;  but 
it  is  better,  when  it  is  at  all  possible,  to  wait 
and  operate,  if  it  can  be  managed,  below  the  ribs. 
However  near  the  surface  the  abscess  may  appear 
to  be,  a  lancet  is  seldom  sufficient,  and  a  good- 
sized  trochar  and  canula  should  be  employed. 
The  aspirator,  and  everything  that  will  help  to 
prevent  the  introduction  of  air,  should  be  taken 
advantage  of,  and  the  precautions  of  the  anti- 
septic method  most  strictly  observed.  For  there 
is  always  a  chance  of  gangrene  after  a  time 
supervening  round  the  opening,  and  the  risk 
of  this  seems  to  be  greater  the  higher  up  the 
opening  is  made.  The  evacuation  of  an  abscess 
usually  produces  amelioration  of  the  general 
condition,  whether  it  be  permanent  or  not. 

Change  of  climate  may  operate  favourably 
when  the  patient  is  suffering  from  the  long- 
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continued  drain  of  an  open  abscess ;  and  if  we 
are  to  judge  by  the  number  of  patients  suspected 
of  having  liver-abscess  who  have  been  sent  to 
sea  and  who  have  arrived  in  Europe  with  their 
symptoms  relieved,  we  may  almost  venture  to 
say  that  a  long  sea-voyage  under  favourable 
circumstances  assists  absorption.  In  favourable 
cases  the  sequelae  of  liver-abscess  must  be  treated 
like  those  of  hepatitis.  J.  Macfherson. 

LIVER,  Albuminoid  Disease  of. — Stkon.: 
Fr.  Begbiereseence  wmyloide  du  Foie  •  Ger.  Amy- 
loide  Entartung  der  Leber. 

Definition. — A  disease  characterised  by  pain- 
less, more  or  less  considerable,  enlargement  of 
the  liver ;  due  to  the  existence  in  its  structure 
of  a  peculiar  homogeneous  substance,  the  exact 
nature  of  which  is  not  known,  but  which  has  a 
marked  relation  to  certain  cachexias  and  consti- 
tutional maladies. 

iETioxoGY. — Albuminoid  disease  of  the  liver 
occurs  in  association  with  certain  cachexias, 
especially  those  of  constitutional  syphilis,  scro- 
fula, rickets,  scrofulous  diseases  of  bones  and 
joints,  and  other  diseases  attended  with  pro- 
tracted suppuration.  It  has  been  noticed  in 
connection  with  chronic  dysentery,  but  the  re- 
cords of  the  Seamen's  Hospital  do  not  confirm 
such  association.  In  many  cases  of  chronic 
ague,  with  marked  cachexia,  which  have  been 
admitted  into  the  hospital  just  named,  there 
was  an  enlarged,  hard  liver,  pointing  to  albu- 
minoid change ;  but  there  was  probably  in 
these  cases  the  superaddition  of  syphilitic  taint. 
Eokitansky  speaks  of  the  disease  as  congenital 
in  children  born  of  syphilitic  parents. 

Anatomicax  Characters. — The  liver  has  its 
normal  shape ;  is  more  or  less  enlarged,  some- 
times to  such  an  extent  as  to  fill  the  greater  part 
of  the  abdominal  cavity;  and  is  hard,  resistant, 
and  inelastic,  with  a  smooth  glistening  surface. 
The  organ  cuts  like  bacon,  hence  the  name  '  larda- 
ceous.'  The  cut  surface  is  grey,  or  fawn-colour, 
or  pale  red  ;  but  sometimes  it  is  yellowish,  and 
this  appearance,  in  conjunction  with  the  con- 
sistence of  the  organ,  has  led  to  the  name 
'  waxy.'  From  the  incised  veins  a  little  pale 
blood  usually  oozes.  The  application  of  solution 
of  iodine  to  the  cut  surface  causes  change  of 
colour,  which  has  been  described  as  blood-red, 
reddish-brown,  mahogany  brown,  walnut,  by 
different  observers.  The  addition  of  sulphuric 
acid  induces  a  blue  colour,  best  seen  in  a  deli- 
cate section  placed  under  the  microscope.  Sup- 
posing a  lobule  of  the  liver  to  be  divided  into 
three  zones,  the  characteristic  iodine  stain  will 
be  seen,  in  less  advanced  stages  of  the  disease, 
to  be  limited  to  the  middle  zone,  where  the 
hepatic  artery  is  distributed :  the  vessels  and 
cells  here  being  filled  with  the  new  material, 
which  afterwards  may  extend  so  as  to  implicate 
the  entire  lobule.  The  structures  invaded  by 
the  new  material  have,  in  a  section  examined 
microscopically,  a  lustrous,  transparent,  and 
somewhat  swollen  appearance.  When  the  entire 
lobule  is  affected,  the  aspect  is  homogeneous 
The  appearance  of  an  albuminoid  liver  may  be 
modified  by  the  co-existence  of  fatty  change,  or 
cirrhosis,  or  syphilitic  disease.  The  spleen  is 
generally,  and  the  kidneys  are  occasionally,  im- 
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plicated.  Cornil  has  used  somo  now  colouring 
mivttors,  namely,  two  methyl-anilin  violets,  dis- 
covered by  Lauth,  and  a  violet  discovered  _  by 
Hoffman,  as  tests  of  albuminoid  degeneration. 
The  normal  tissues  of  the  liver  and  other  organs 
do  not  decompose  the  violets,  but  when  amy- 
loid degeneration  is  present,  the  affectod  parts 
become  of  a  violet-red,  the  normal  structures 
assuming  a  violet-blue  tint.  In  the  examinations 
of  specimens  by  Cornil  the  hepatic  cells  were 
unaffected,  a  result  in  opposition  to  generally 
received  views,  as  just  stated,  and  to  his  own 
previous  investigations.  In  all  cases  the  walls 
of  the  capillaries,  or  of  the  hepatic  arteries  and 
veins,  were  affected.  Methyl-green  has  been 
more  recently  used  for  the  same  purpose. 

Symptoms. — Palpation,  in  marked  cases  of 
albuminoid  disease  of  the  liver,  will  readily 
detect  a  large,  hard,  resistant  tumour,  having 
the  normal  outlines  of  the  liver ;  the  smoothness 
of  its  surface ;  and  the  extent  to  which  it  en- 
croaches upon  the  abdominal  cavity.  Pressure 
does  not  elicit  any  tenderness,  nor  is  there  usually 
any  pain ;  at  most,  in  advanced  cases,  there  is  only 
a  sense  of  tension  and  fulness,  as  in  other  hepatic 
enlargements.  The  painless  nature  of  the  tumour 
is  distinctive.  The  disease  does  not  interfere 
with  the  portal  circulation,  and  does  not  there- 
fore directly  cause  ascites.  When  this  occurs  it 
is  the  result  of  general  cachexia,  induced  by  the 
constitutional  malady,  and  perhaps  by  associated 
renal  complication.  The  dropsy  generally  affects 
the  legs  in  the  first  instance,  and  afterwards  the 
serous  cavities,  and  is  not  a  prominent  symptom 
unless  the  kidneys  are  implicated.  In  this  case 
the  urine  is  usually  of  low  specific  gravity  and 
albuminous,  and  the  anaemia  very  marked.  The 
system  of  bile-ducts  not  being  obstructed  by  the 
disease,  there  is  no  jaundice;  or  if  this  occur, 
which  is  a  rare  event,  it  is  from  pressure  on  the 
duct  externally  by  enlarged  lymphatic  glands. 
The  evacuations  are,  however,  frequently  of  a  pale 
yellow,  and  at  times  of  a  clayey,  colour,  which 
may  be  accounted  for  by  the  extensive  impair- 
ment of  secreting  structure,  and  the  consequent 
secretion  of  a  poor,  colourless  bile.  A  lardaceous 
state  of  the  spleen  is  a  frequent  accompaniment 
of  the  liver  affection,  and  gives  rise  to  increased 
volume  and  hardness  of  the  organ,  which  may 
be  detected  by  palpation  in  the  left  hypochon- 
drium.  Vomiting,  without  the  usual  indications 
of  gastric  derangement,  as  furred  tongue,  &c, 
ami  diarrhoea,  are  symptoms  not  uncommon  in  ad- 
vanced cases,  and  are  due,  according  to  Frerichs. 
to  the  implication  in  the  disease  of  the  vessels 
and  villi  of  the  stomach  and  intestines. 

Diagnosis. — The  peculiar  features  of  the  en- 
largement, its  painless  character,  the  concurrence 
of  the  constitutional  maladies  already  noticed, 
especially  if  with  implication  of  spleen  and  kid- 
neys, will  distinguish  this  from  othei  hepatic 
enlargements.  If  there  be  associated  cirrhosis 
or  syphilitic  disease,  the  diagnosis  will  be  diffi- 
cult ;  but,  as  Bamberger  remarks,  an  error  will 
not  bo  of  moment  as  regards  prognosis  and 
treatment. 

Prognosis  and  Duration. — The  disease  may 
run  on  for  months  or  even  years,  but  it 
generally  proves  fatal,  oither  by  intercurrent 
affections  or  by  anaemia,  general  dropsy,  and 


exhaustion,  such  result  being  more  rapidly  deter 
mined  when  the  kidneys  are  involved,  In  the 
early  stage  of  the  malady  an  arrest  of  mischief, 
if  not  a  euro,  may  possibly  be  effected. 

Treatment. — It  is  only  in  the  earlier  stages 
of  albuminoid  disease  of  the  liver  that  treat- 
ment can  avail,  and  then  it  must  be  directed 
especially  to  the  associated  cachexia.  Whether 
this  be  syphilitic  or  strumous,  the  preparations 
of  iodine  are  indicated  ;  the  iodide  of  potassium, 
the  tincture  of  iodine,  or,  where  the  anaemia  is 
marked,  iodine  in  combination  with  iron.  The 
syrup  of  iodide  of  iron  in  drachm  doses,  three 
times  a  day,  has  proved  useful,  if  not  in  reducing 
the  tumour,  at  least  in  improving  the  general 
condition  of  the  patient.  The  iodine  mineral 
springs,  as  Woodhall  Spa,  Kreuznach,  Adelheids- 
quelle,  &c,  are  indicated,  although  they  contain 
but  infinitesimal  doses  of  iodine  and  bromine. 
The  baths  of  Aix-la-Chapelle,  Ems,  and  Weil- 
bach  have  each  had  their  supporters  in  the 
treatment  of  this  malady.  Hydrochlorate  of 
ammonia,  in  ten  to  twenty  grain  doses,  three 
times  a  day,  continued  for  some  time,  has  been 
found  to  be  efficacious  in  reducing  large,  hard 
livers  (Budd,  Begbie).  The  general  therapeutical 
indications  are  pure  air;  plain,  nourishing  diet; 
the  regulated  use  of  alcoholic  stimulants ;  and 
adequate  protection  of  the  skin  by  warm  clothing 
and  other  measures.        Stephen  H.  Ward. 

LIVER,  Apoplexy  of. — By  this  is  meant 
haemorrhage  in  the  liver,  in  the  form  either  of 
isolated  patches  of  extravasation  or  of  general 
effusion,  the  whole  of  the  hepatic  parenchyma  be- 
ing converted  into  a  dark-red  pulpy  mass.  This 
affection  is  rarely  met  with  in  this  country,  but 
has  been  often  observed  abroad  in  warm  climates 
and  malarious  districts,  as  a  result  of  disease  of 
the  liver,  or  prolonged  and  intense  congestion. 
It  occurs  also  in  some  cases  of  scurvy.  Aber- 
crombie  believed  that  the  puerperal  condition 
predisposed  to  hepatic  apoplexy.  It  has  been 
observed  also,  according  to  Prerichs,  in  some 
new-born  infants  after  long  labours,  and  in 
cases  of  this  kind  it  is  usually  associated  with 
pulmonary  atelectasis.  A  rapidly  fatal  case  of 
hepatic  apoplexy  was  reported  by  Andral,  in 
which  there  were  no  indications  of  any  efficient 
cause  of  the  haemorrhage.  [Clin.  Med.,  3  ed., 
t.  ii.,  p.  259.)  Extravasation  of  blood  into  the 
substance  of  the  liver,  together  with  a  pulpy 
condition  of  more  or  less  of  the  parenchyma, 
may  be  produced  by  the  application  of  violence 
to  the  hepatic  region. 

Symptoms. — The  symptoms  that  have  been 
observed  in  cases  of  hepatic  apoplexy  are  pain 
in  the  right  hypochondriac  region,  and  excessive 
tenderness ;  jaundice  ;  bilious  vomiting;  melaena  ; 
a  cold  and  bloodless  condition  of  the  6kin  of  the 
face  and  limbs  ;  and  in  some  cases  syncope. 

This  affection  is  almost  invariably  fatal  when 
due  to  prevailing  disease  of  the  liver,  or  to  ex- 
tensive laceration.  W.  Johnson  Smith. 

LIVER,  Atrophy  of,  Acute  Yellow. — Sr- 
non.  :  Fr.  Atrophic  jaunc  aigue  du  Foie  ;  Tctere 
grave;  Ger.  Acute  Atropine  dcr  Leber. 

Definition, — This  is  a  general  disease,  likened 
by  Trousseau  to  a  pyrexia.    The  jaundice,  being 
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so  prominont  a  symptom,  formerly  drew  attention 
too  exclusively  to  the  liver ;  but  the  same  de- 
generation which  seizes  upon  the  liver,  likewise 
attacks  all  the  glandular  and  muscular  organs  of 
the  body.  The  morbid  change  is  a  parenchy- 
matous degeneration,  called  by  Virchow  and  his 
school  a  parenchymatous  inflammation.  It  con- 
sists in  a  filling  of  the  cells  of  a  gland  with  albu- 
minous granules,  in  such  numbers  as  altogether 
to  hide  the  nucleus ;  the  albuminous  granules 
are  quickly  followed  by  oily  particles  and  drops. 
In  the  muscular  tissue,  the  striation  is  lost,  and 
its  place  taken  by  granules,  placed  irregularly 
or  running  lengthwise.  These  morbid  appear- 
ances are  found  in  poisoning  by  phosphorus, 
arsenic,  antimony,  alcohol,  and  other  agents,  and 
in  all  fevers,  though  in  a  less  degree  than  in 
acute  yellow  atrophy.  Buhl  was  the  first  to 
point  out  that  the  pyrexial  changes  were  the  be- 
ginnings of  acute  yellow  atrophy. 

VEtiology. — Acute  yellow  atrophy  is  perhaps 
the  rarest  of  all  the  diseases  common  to  this  cli- 
mate. Of  its  causes,  next  to  nothing  is  known. 
It  seems  to  be  more  common  in  women  than  in 
men  ;  and  in  pregnant  women  than  in  others. 

It  has  been  shown  that  in  pregnant  and  suck- 
ling quadrupeds  and  laying  hens,  the  liver  and 
kidneys  often  show  cells  infiltrated  with  fat,  a 
fact  which  may  throw  some  light  on  the  dispo- 
sition of  pregnant  women  to  acute  yellow  atro- 
phy. Emotional  disturbances,  such  as  grief  and 
trouble,  and  bad  hygienic  conditions,  have  been 
thought  by  some  to  predispose  to  this  disease. 
Others  believe  that  all  cases  may  be  traced  to 
phosphorus-poisoning. 

Anatomical  Characters. — After  death  it  is 
not  uncommon  to  find  the  liver  of  natural  size, 
or  even  enlarged,  in  the  early  stages  of  acute 
atrophy.  Later  on  the  organ  shrinks,  so  that  in 
extreme  cases  it  may  weigh  as  little  as  nineteen 
ounces.  It  decreases  in  all  diameters,  but  the 
left  lobe  is  especially  shrunken.  The  capsule  is 
often  wrinkled.  On  section,  there  is  no  longer 
any  appearance  of  lobules,  but  an  ochre-coloured 
surface  without  definite  structure,  but  often 
reddened.  Under  the  microscope,  the  liver-cells 
are  found,  in  the  early  stages,  to  be  filled  with 
granules,  so  as  completely  to  hide  the  nucleus ; 
part  of  these  granules  are  soluble  in  acetic  acid, 
others  are  not.  Later  on,  all  trace  of  liver-cells 
may  be  lost,  nothing  but  a  granular  and  oily  de- 
tritus and  pigment  being  seen  under  the  micro- 
scope. If  the  organ  be  set  aside,  it  often  be- 
comes covered  with  crystals,  stated  by  Frerichs 
to  consist  of  leucin  and  tyrosin. 

The  spleen  is  enlarged  and  soft  in  the  great 
majority  of  cases.  The  stomach  and  alimentary 
canal  are  filled  with  dark-red  or  tarry  contents, 
the  outcome  of  haemorrhage  ;  the  tubular  glands 
of  the  stomach  are  filled  with  fattily  degene- 
rated epithelium.  The  muscular  tissue  of  the 
heart  shows  likewise  fatty  degeneration ;  and 
the  tubules  of  the  kidneys  are  filled  with  epithe- 
lium in  various  stages  of  fatty  degeneration. 

Symptoms. — Acute  yellow  atrophy  is  com- 
monly preceded  for  some  days  or  weeks  by  a 
simple  jaundice,  in  which  nothing  peculiar  can 
be  made  out.  Delirium  and  convulsions  then 
suddenly  set  in,  followed  by  deep  coma,  sterto- 
rous breathing,  and  dilated  pupils.    During  the 
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first  part  of  the  disease  the  pulse  is  natural  in 
frequency,  but  with  the  appearance  of  the  con- 
vulsions and  delirium  it  rises  to  120  or  130.  The 
skin  is  always  yellow,  rarely  deeply  coloured. 
The  urine  is  natural  in  quantity,  bilious,  contain- 
ing leucin  and  tyrosin,  and  towards  the  end  of 
the  disorder,  containing  no  urea,  chlorides,  or 
phosphatic  earthy  salts;  a  kind  of  peptone  is 
present.  There  is  almost  always  constipation ; 
the  stools  being  at  first  pale,  afterwards  black 
from  admixture  of  blood.  Vomiting  is  very  con- 
stantly present ;  at  the  end  of  the  disease,  of  a 
black  coffee-ground  matter.  The  right  hypo- 
chondriac and  epigastric  regions  are  painful 
and  tender.  The  liver,  at  first  natural  in  size, 
or  even  larger  than  natural,  decreases  daily  in 
dimensions,  so  that  at  last  percussion  may  give 
no  liver-dulness  at  all.  With  the  decrease  of  the 
liver,  the  spleen  increases  in  size.  A  haemor- 
rhagic  diathesis  likewise  sets  in,  as  shown  by 
petechiae  on  the  skin,  epistaxis,  haematemesis 
and  melaena.  Tho  temperature  is  commonly 
low,  until  just  before  death. 

Diagnosis. — The  diagnosis  is  beset  with  diffi- 
culties, and  may  remain  doubtful  even  after 
death.  Poisoning  by  phosphorus  can  hardly  be 
distinguished  from  acute  yellow  atrophy,  unless 
the  patient  own  to  having  taken  the  drug.  The 
prodromal  stage  cannot  be  distinguished  from 
simple  jaundice. 

Prognosis. — The  prognosis  is  extremely  bad : 
only  a  very  few  suspected  cases  are  known  to 
have  recovered. 

Treatment. — The  treatment  must  be  con- 
ducted upon  general  principles.  A  few  cases,  in 
which  the  diagnosis  of  acute  yellow  atrophy  has 
been  thought  justifiable,  have  recovered,  and 
these  have  been  treated  with  the  mineral  acids 
and  purgatives,  aconite,  quinine,  and  camphor. 
These  are  therefore  the  remedies  which  may  be 
recommended  to  be  used.  Local  symptoms,  such 
as  vomiting  or  bleeding,  must  be  treated  as  in 
other  diseases.  J.  Wickham  Legg. 

LIVEE,  Atrophy  of,  Chronic. — Chronic 
atrophy  of  the  liver  is  seen  in  many  wasting 
diseases,  and  in  old  age ;  the  liver  then  often 
shrinks,  becoming  tougher  in  consistence,  but 
rarely  granular  on  the  surface.  The  cut  surface 
is  dark  red  or  pale  brown  ;  the  acini  are  either 
invisible,  or  else  smaller  than  natural.  Frerichs 
thinks  that  the  blood-vessels  are  all  dilated. 
The  increased  toughness  seems  due  to  the  atrophy 
of  the  liver-cells,  the  meshes  of  the  connective- 
tissue  network  being  thus  brought  nearer  to 
each  other. 

The  symptoms  of  chronic  atrophy  are  merged 
in  those  of  the  primary  disease,  against  which 
all  treatment  must  be  directed. 

J.  Wickham  Legg. 

LIVEE,  Biliary  Accumulation  in.  — 
Anatomical  Characters. — When  a  permanent 
obstruction  to  the  flow  of  bile  into  the  duodenum 
has  been  set  up,  serious  changes  take  place  in 
the  gall-ducts  and  the  liver  itself  (see  Gall- 
bladder and  Gall-Ducts,  Diseases  of).  At  first 
the  liver  swells,  apparently  from  the  pent-up 
secretion.  It  becomes  of  a  deep  bilious  or  olive- 
green  colour,  the  central  parts  of  the  acini  being 
the  deeper  coloured ;  on  section  the  dilated 
3  H 
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ducts  are  seen,  and  bile  or  a  colourless  fluid 
•wells  out  of  them.  Increase  in  the  consistence 
of  the  livor  commonces ;  and  if  the  obstruction 
continue,  the  organ  wastes,  becomes  much  tougher, 
and  shows  a  granular  surface.  This  increase  in 
consistence  is  due  to  an  overgrowth  of  the  con- 
nective-tissue of  the  liver,  as  in  cirrhosis,  only  to 
a  less  degree.  The  amount  of  over-growth  de- 
pends upon  the  kind  of  obstruction._  It  is  greater 
when  a  rough  angular  gall-stone  is  the  cause, 
than  when  an  hydatid  tumour  with  its  smooth 
walls  presses  upon  the  gall-ducts.  This  over- 
growth springs  at  first  from  the  gall-ducts, 
which  are  greatly  thickened,  and  thence  spreads 
over  the  connective  tissue  of  the  portal 
canals. 

The  liver-cells  atrophy,  as  in  cirrhosis.  They 
vary  much  in  size.  Their  contents  seem  to  be 
chiefly  fat  and  pigment-granules,  though  neither 
is  of  very  great  amount  as  a  rule.  The  arrange- 
ment in  rays  around  the  hepatic  venule  is  quite 
lost.  One  of  the  most  important  functions  of 
the  liver  is  the  preparation  of  glycogen,  and  this 
function  seems  to  be  abolished  in  long-continued 
jaundice.  In  animals  whose  bile-ducts  were 
tied,  the  writer  found  the  glycogen  to  disappear 
not  many  hours  after  the  ligature  was  applied ; 
and  after  puncture  of  the  fourth  ventricle,  no 
sugar  appeared  in  the  urine. 

In  some  cases  of  complete  obstruction  to  the 
bile-ducts,  the  liver-cells  have  been  found  alto- 
gether destroyed,  nothing  but  a  fatty  detritus 
being  seen  under  the  microscope.  This  is  not 
owing  simply  to  post-mortem  changes  in  the 
liver  ;  but  is  possibly  due  to  the  long-continued 
action  of  the  bile-acids  circulating  in  the  blood 
upon  the  liver-cells  themselves,  as  Leyden  has 
pointed  out.  It  is  not  owing  to  the  simple  solu- 
tion of  the  liver,-cells  in  the  bile,  for  the  bile  has 
not  the  power  of  dissolving  these  cells,  as  Th.  von 
Dusch  has  asserted. 

Symptoms. — As  regards  the  clinical  pheno- 
mena of  biliary  accumulation  in  the  liver,  there 
are,  of  course,  all  the  symptoms  of  jaundice 
and  of  the  disease  which  leads  to  it.  In  ad- 
dition, the  liver  at  first  swells,  and  may  be 
detected  below  the  ribs  for  two  or  three  fingers' 
breadth,  but  rarely  more;  it  is  often  painful  on 
palpation.  Later  on,  the  liver  retreats  within 
the  boundaries  of  the  chest.  Ascites  often  shows 
itself,  owing  to  the  disturbance  of  the  circula- 
tion in  the  liver;  and  the  spleen  often  swells. 
All  these  symptoms  are,  however,  liable  to  be 
interfered  with  by  the  primary  disease. 

Treatment. — The  treatment  must  be  directed 
to  the  cause  of  the  obstruction  of  the  ducts. 

J.  Wickham  Legs. 

LIVT3B,  Cirrhosis  of.— Synon.  :  Granular 
liver  ;  Hobnailed  liver ;  Gin-drinker's  liver  ;  In- 
terstitial hepatitis;  Fr.  Cirrlwsc  du  Foie;  Ger. 
Cirrlmse  der  Leber. 

Definition. — A  chronic  disease  of  the  liver, 
in  which  the  organ  becomes  hardened,  and  usu- 
ally more  or  less  diminished  in  size,  at  the 
same  time  assuming  a  granular  or  hob-nailed 
appearance  ;  these  changes  resulting  from  an  in- 
crease in  the  connective-tissue,  usually  caused 
by  abuse  of  spirituous  liquors.  The  name  cir- 
rhosis was  first  given  by  Laennec  to  the  hardonod 
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and  shrunken  liver,  on  account  of  the  yellow 
colour  of  the  granulations  in  this  disease. 

^Etiology. — The  most  common  cause  of  cir- 
rhosis is,  undoubtedly,  the  abuse  of  spirituous 
liquors.  Spirits,  unmixed  with  water,  seem  to 
be  more  potent  in  causing  cirrhosis  than  wine  or 
malt  liquors.  Next  after  these,  but  at  a  great 
distance,  come  syphilis,  and  the  immoderate  use, 
it  is  said,  of  spices — such  as  curry,  or  of  coffee. 
In  some  rare  cases  no  cause  is  apparent.  The 
disease  is  far  more  common  among  men  than 
women  ;  it  is  very  rare  indeed  amongst  children. 
In  one  of  these  cases,  the  child  asked,  the  nurse 
for  gin  soon  after  admission  into  the  hospital.' 
Cirrhosis  has  also  been  seen  among  the  lower 
animals,  a  proof  that  alcohol  is  not  the  sole 
cause. 

Anatomical  Characters. — The  seat  of  the 
disease  in  cirrhosis  is  the  capsule  of  Glisson. 
The  connective-tissue,  which  accompanies  the 
vessels  entering  at  the  portal  fissure,  and  which 
forms  a  covering  for  the  liver  beneath  the 
peritoneum,  takes  on  a  very  active  overgrowth. 
One  result  of  this  overgrowth  is  a  compression  and 
atrophy  of  the  secreting  cells  of  the  liver.  Another 
is  a  hindrance  to  the  flow  of  blood  through  the 
liver ;  for,  although  new  vessels  do  indeed  form 
in  the  new  connective-tissue,  yet  these  are  by  no 
means  enough  to  carry  on  the  circulation,  in  the 
place  of  those  obliterated  or  destroyed  by  the 
advancing  overgrowth  of  connective-tissue. 

There  are  several  varieties  of  cirrhosis.  In  the 
first — that  which  is  most  common — the  liver  is 
shrunken,  it  may  be  to  one-half  or  one-third  of 
its  natural  size.  This  shrinking  is  often  greatest 
in  the  left  lobe,  so  that  this  may  become  a  mere 
appendage  to  the  right.  At  the  sharp  edge  of 
the  liver,  there  is  often  nothing  left  but  a  semi- 
transparent  tissue,  containing  none  of  the  elements 
of  the  gland.  False  membranes  often  join  the 
surface  of  the  liver  with  the  diaphragm  or  other 
neighbouring  parts.  The  surface  itself  is  greatly 
roughened.  It  shows  numberless  granulations, 
varying  in  size  from  a  poppy-seed  to  a  hazel-nut. 
The  fibrous  investment  of  the  liver  is  greatly 
thickened;  and  the  peritoneum  tears  off  either  in 
layers,  or  leaving  a  granular  surface  behind.  The 
liver  is  exceedingly  hard  and  tough ;  and  on 
section,  the  cut  surface  is  seen  to  be  made  up  of 
yellow  islets,  imbedded  in  a  white  translucent 
tissue.  These  yellow  bodies  are  the  representa- 
tives of  the  granulations  seen  on  the  outer  surface, 
and  they  are  the  remains  of  the  natural  liver- 
tissue,  separated  from  one  another  by  the  new 
white  connective-tissue.  This  is  by  far  the  com- 
monest variety  of  cirrhosis,  but  there  are  others. 
One  form  is  kypertrophotis  cirrhosis,  in  which 
the  liver  is  greatly  increased  in  6ize,  sometimes 
more  than  double  its  natural  weight;  but  the 
surface  is  smooth,  and  the  capsule,  though  thick- 
ened, leaves  a  smooth  surface  when  torn  off. 
There  is  toughening  of  the  liver,  though  not  to 
so  great  a  degree,  and  the  same  appearance  of 
the  cut  surface  as  in  ordinary  cirrhosis.  In  an- 
other variety  the  organ  is  shrunken,  but  the  sur- 
face is  smooth,  and  on  section  are  seen  only 
pins'-points  of  yellow  tissue  in  the  white  trans- 
lucent overgrowth.  Whether  the  hypertrophous 
variety  ever  becomes  shrunken  is  still  undecided. 
A  third  variety  is  fatty  cirrhosis,  which  may  be 
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mistaken  at  first  sight  for  fattj  liver,  but  the 
touch  shows  how  tough  it  is.  It  sometimes 
floats  in  water.  There  is  no  everted  edge,  and  on 
section  no  acini  are  to  be  made  out ;  but  the  cut 
surface  is  indistinct,  pale,  and  yellow.  The  sur- 
face of  the  liver  is  smooth. 

Under  the  microscope,  using  a  low  power,  the 
tissue  of  the  cirrhosed  liver  is  seen  to  be  broken 
up  into  islets,  separated  by  broad  bands  of  what 
looks  like  a  highly  nucleated  connective-tissue. 
The  separation  between  the  two  appears  sharply 
defined.  In  some  cases  the  liver-cells  may  be 
seen  infiltrated  with  fat.  With  higher  powers, 
the  most  striking  object  in  the  field  is  the  great 
abundance  of  what  were  once  called  nuclei,  but 
now  lymphatic  corpuscles,  in  the  new-formed 
connective-tissue :  these  vary  little  in  size  or 
shape,  being  nearly  all  round  or  roundish.  The 
prevailing  opinion  now  is  that  they  are  emi- 
grated leucocytes.  They  are  arranged  sometimes 
in  clusters,  sometimes  in  lines,  and  sometimes 
indefinitely.  The  origin  of  the  clusters  is  uncer- 
tain ;  but  it  seems  tolerably  clear  that  the  linear 
disposition  arises  from  the  obliteration  of  vessels 
carrying  bile  or  blood.  The  connective-tissue 
itself  is  highly  fibrous ;  sometimes  homogeneous 
or  granular.  The  liver-cells  themselves  undergo 
great  changes.  They  lose  their  natural  polyhe- 
dral shape,  and  become  oblong,  oval,  or  spindle- 
shaped.  Between  them  the  new  connective- 
tissue  gradually  insinuates  itself,  and  the  cells 
become  lost  in  the  advancing  overgrowth.  These 
changes  in  the  liver-cells  are  of  course  best  seen 
at  the  spot  where  the  liver-tissue  and  the  con- 
nective-tissue join. 

Symptoms. — The  first  approaches  of  cirrhosis 
are  commonly  very  insidious.  Often  one  of  the 
first  symptoms  is  a  dull  pain  in  the  neighbour- 
hood of  the  liver.  This  is  accompanied  by  signs 
of  a  chronic  gastric  catarrh,  of  which  morning 
sickness  is,  for  the  diagnosis  of  intemperance,  of 
the  greatest  importance.  The  patients  are  com- 
monly of  a  sallow,  often  almost  jaundiced,  com- 
plexion. They  grow  thinner,  and  their  strength 
fails.  Some  patients  suffer  from  piles :  in  others 
diarrhoea  occurs.  Later  on  the  belly  begins  to 
swell,  and  ascites  appears ;  the  legs  may  become 
oedematous,  from  the  pressure  of  the  fluid  in  the 
belly  on  the  anterior  wall  of  the  inferior  vena 
cava.  The  urine  is  high-coloured ;  often  deposits 
urates;  and  sometimes  contains  albumin  from 
contracted  kidneys. 

An  important  point  in  the  diagnosis  is  to 
determine  whether  the  liver  is  of  Bmall  size, 
and  growing  smaller.  This  is  often  difficult,  on 
account  of  the  ascites ;  the  difficulty  may  some- 
times be  overcome  by  laying  the  patient  on  his 
left  side.  In  the  earlier  stages  the  hard  edge  of 
the  liver  may  at  times  be  felt,  and  even  though 
the  ascites  be  great,  by  suddenly  depressing  the 
walls  of  the  belly  with  the  fingers.  Tho  percus- 
Bion-dulness  of  the  liver  in  the  nipple  line  may  be 
reduced  to  two  inches  or  even  one  inch  in  height. 

Although  in  the  new-formed  connective-tissue 
of  cirrhosis  fresh  vessels  form  to  take  the  placo 
of  those  obliterated,  yet  these  by  no  means  suffice 
to  carry  on  the  circulation  through  the  liver. 
Portal  obstruction  therefore  arises,  which  relieves 
itself  in  various  ways  ;  most  commonly  fluid  is 
poured  out  into  the  cavity  of  the  peritoneum, 
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causing  an  ascites,  or  into  the  cavity  of  the  in- 
testines, causing  a  diarrhoea,  which  should  not 
be  lightly  checked.  In  other  cases  it  is  relieved 
by  haematemesis,  or  by  haemorrhoidal  discharge. 
That  which  is  most  fortunate  for  the  patient  is 
the  formation  of  a  varicose  communication  be- 
tween some  radicles  of  the  portal  system  and  the 
general  veins ;  as  between  the  haemorrhoidal 
and  the  hypogastric,  the  veins  of  the  stomach 
and  the  oesophageal.  Most  important  of  all, 
however,  is  a  vein  discovered  by  Sappey.  It 
arises  from  the  left  branch  of  the  portal  vein, 
and  passes  up  the  falciform  ligament  close  to  the 
ligamentum  teres  to  join  the  epigastric  and  in- 
ternal mammary  veins.  It  is  by  no  means  the 
same  as  the  old  obliterated  umbilical  vein, 
although  so  near  to  it.  The  vein  just  mentioned 
will  often  be  found  dilated  after  death. 

As  a  rule  the  spleen  is  enlarged  in  cirrhosis. 
The  enlargement  may  be  very  great,  but  the 
organ  is  commonly  about  twice  or  three  times 
the  natural  size.  After  death  the  spleen  is  found 
of  softer  consistence  than  natural,  sometimes 
pulpy.  The  cause  is  obscure ;  the  reason  com- 
monly given  is  the  hindrance  to  the  flow  of 
blood  through  the  liver  acting  on  the  splenic 
vein.  The  spleen,  however,  does  not  always 
swell  when  there  is  obstruction  to  the  portal  cir- 
culation, for  example,  in  nutmeg-liver. 

Ascites  is  a  symptom  which  sooner  or  later  is 
sure  to  come  on.  It  appears  to  arise  from  the 
venous  stasis  in  the  subperitoneal  tissues. 
Fluctuation,  and  the  movement  of  the  fluid  on 
change  of  posture  are  very  clear.  The  fluid,  like 
all  other  dropsical  effusions,  contains  albumin, 
salts,  sometimes  urea,  sometimes  sugar ;  and  in 
jaundice  bile-pigment.  After  the  ascites  has  set 
in,  the  feet  may  begin  to  swell,  from  the  pressure 
of  the  fluid  on  the  vena  cava.  The  upper  limbs 
and  face  are  free  from  oedema.  In  some  cases 
albumin  is  present  in  the  urine,  from  coincident 
Bright's  disease. 

The  patients  often  complain  greatly  of  flatu- 
lence, which  adds  much  to  their  distress,  and 
dyspnoea.  Haematemesis  and  piles  are  of  fre- 
quent occurrence.  Diarrhoea  when  it  comes  is, 
as  above  mentioned,  salutary,  and  should  not  be 
checked  unless  extreme.  The  urine  is  scanty  and 
high-coloured ;  often  turbid  from  urates ;  and 
bile-pigment  is  present  when  jaundice  sets  in. 
Jaundice  may  or  may  not  be  seen,  according  as 
the  pressure  of  the  new  connective-tissue  does  or 
does  not  involve  the  bile-ducts. 

Diagnosis. — The  diagnosis  depends  upon  the 
history  of  intemperance ;  the  size  and  consist- 
ence of  the  liver ;  the  size  of  the  spleen ;  and 
the  appearance  of  ascites  and  other  dropsies.  Of 
importance  also  is  the  peculiar  sallow  earthy 
complexion ;  and  the  occurrence  of  haemorrhages 
from  the  stomach  or  intestines.  The  diagnosis 
is  often  easy;  while  at  other  times  it  is  very 
hard  or  well-nigh  impossible  to  make.  Cirrhosis 
may  be  confounded  with  portal  thrombosis  ;  ob- 
literation of  the  hepatic  duct;  nutmeg-liver; 
syphilitic  disease,  cancer,  or  hydatids  of  the 
liver ;  and  chronic  peritonitis. 

Prognosis. — It  is  rare  for  a  patient  suffering 
from  cirrhosis  of  the  liver  to  live  longer  than  a 
twelvemonth  after  the  symptoms  have  become 
so  pronounced  as  to  allow  a  diagnosis  to  bo  made. 
3  h  2 
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Death  is  in  nearly  all  cases  the  end  of  the  dis- 
ease. 

Treatment. — In  the  early  stages  of  cirrhosis 
it  is  most  important  to  induce  the  patient  to 
give  up  his  habits  of  intemperance,  for  without 
this,  treatmont  will  be  of  little  avail.  Next  the 
use  of  alkaline  purgatives,  with  or  without  vege- 
table bitters,  such  as  chiretia  or  calumba,  will 
be  very  useful.  A  course  of  the  waters  of  Carls- 
bad is  often  most  useful,  or  other  alkaline  or 
iodised  waters.  The  diet  must  be  mild;  and 
exercise  on  horseback  or  on  foot  should  be  re- 
commended. 

In  the  later  stages  of  the  disease  the  great 
object  will  be  to  keep  up  the  strength  of  the 
patient.  For  the  ascites,  which  often  becomes 
the  patient's  great  trouble,  diuretics,  especially 
copaiba,  and  mercurial  alteratives  may  be  em- 
ployed. Paracentesis  should  be  put  off  as  long 
as  possible,  as  the  end  of  the  disease  often 
arrives  soon  after  the  tapping,  though  in  some 
cases  the  ascites  is  cured  by  this  operation.  The 
flatulence  should  be  combated  by  regulation  of 
diet,  charcoal,  small  doses  of  hydrochloric  acid, 
and  carminatives.  The  bowels  must  be  kept 
open,  but  not  severely  acted  on. 

J.  Wickham  Legg. 

LIVER,  Congestion  of.  See  Liver,  Hy- 
peremia of. 

LIVER,  Contraction  of. — A  small  liver  is 
met  with  in  cirrhosis,  in  nutmeg-liver,  and  in 
long-continued  obstruction  to  the  gall-ducts,  in 
all  of  which  an  over-growth  of  the  connective- 
tissue  of  the  capsule  of  Glisson  is  seen.  Any 
kind  of  pressure  on  the  liver  from  neighbouring 
organs  will  likewise  beget  wasting.  A  small 
liver  is  seen  in  old  age,  and  in  the  marasmus  of 
wasting  diseases.  The  liver  likewise  wastes  if 
the  portal  vein  be  obstructed,  or  the  capillaries 
in  the  liver  be  obstructed,  as  in  pigmented  liver. 
A  shrunken  liver  cannot  be  looked  upon  as  a 
disease  by  itself.  J.  "Wickham  Legg. 

LIVER,  Enlargements  of. — Anatomical 
Relations. — In  proceeding  to  determine  whether 
the  liver  is  enlarged  or  not,  the  following  points 
must  be  remembered.  Normally,  the  dull  sound 
yielded  by  percussion  extends  upwards  in  front, 
in  a  line  drawn  towards  the  nipple,  to  about  the 
sixth  rib ;  laterally,  in  the  axillary  region,  to 
the  eighth  rib ;  and  by  the  side  of  the  spine,  to 
the  eleventh  rib.  The  lower  border  of  the  liver 
corresponds  in  front  and  at  the  side  to  the  lower 
border  of  the  ribs;  and  the  dulness  behind 
merges  into  that  caused  by  the  right  kidney. 
The  left  lobe  of  the  liver  extends  across  the 
epigastrium  to  the  left  of  the  mesial  line;  the 
dull  sound  caused  by  its  upper  border  merging 
in  that  produced  by  the  heart.  The  upper  part 
of  the  convexity  of  the  liver  rises  to  a  little 
more  than  an  inch  above  the  sixth  rib,  the  lung 
dipping  down  in  front,  and  giving  rise  to  a  modi- 
fied percussion  sound;  but  for  practical  clinical 
investigation  it  is  better  to  take  the  line  of  abso- 
lute dulness.  The  extent  of  the  dull  sound  from 
above  downwards  in  the  right  mammary  line  is 
nearly  four  inches,  and  at  the  side  about  four 
inches  and  a  half.  In  the  middle  line  in  front  it 
extends  from  the  base  of  the  ensiform  cartilage 


to  about  two  fingers'  breadth  below  its  point. 
Ir,  should  be  remembered  that  the  limits  of  the 
liver  present,  compatibly  with  health,  consider- 
able variation  ;  that  the  organ  is  relatively  larger 
in  early  than  in  adult  life  ;  that  it  is  depressed 
in  inspiration,  and  ascends  in  expiration  ;  that  it 
is  somewhat  lower  down  in  the  erect  than  in  the 
recumbent  position ;  and  that  there  is  temporary 
distension  during  digestion. 

Diagnosis. — There  are  various  sources  of  fal- 
lacy which  may  lead  to  an  erroneous  conclusion 
as  to  the  size  of  the  organ.  Thus,  an  intestine 
distended  with  flatus  may  get  in  front  of  the 
anterior  border  of  the  organ,  and  lead  to  the 
supposition  that  there  is  contraction,  when  the 
contrary  is  the  case.  When  there  is  ascites  to 
any  extent,  it  is  difficult  to  make  out  the  boun- 
daries of  the  liver.  In  this  case,  however,  by 
placing  the  patient  on  the  left  side,  60  as  to  let 
the  fluid  gravitate  in  this  direction,  a  diagnosis 
may  often  be  effected ;  also,  by  suddenly  pressing 
the  finger  down  below  the  ribs,  and  thus  dis- 
placing the  fluid,  one  may  sometimes  detect  the 
enlarged  organ.  A  rigid  right  rectus  muscle  is 
liable  to  be  taken  for  a  tumour  ;  to  obviate  this 
source  of  fallacy,  the  patient  should  lie  on 
his  back  with  his  thighs  drawn  up,  and  his 
attention  should  be  diverted  by  conversation 
whilst  the  examination  is  being  made.  Sources 
of  fallacy  may  exist  in  the  liver  itself,  as  in 
malformations  or  malpositions  of  the  organ  ;  or 
they  maybe  outside  it,  either  in  the  abdomen  or 
chest.  Malignant  disease  of  the  stomach,  omen- 
tum, or  pancreas  ;  a  kidney  greatly  enlarged  by 
cancerous  deposit:  or  faecal  accumulations  in  the 
colon,  maybe  mistaken  for  hepatic  enlargement. 
The  following  considerations  will  assist  in  arriv- 
ing at  a  correct  diagnosis — (a)  enlargements  of 
the  liver,  however  much  they  may  extend  beyond, 
generally  occupy  the  normal  site  of  the  organ, 
and  however  irregular  the  surface,  the  usual 
outline  may  be  traced ;  (£>)  such  enlargements 
usually  follow  the  movements  of  the  diaphragm 
in  full  respiration.  Effusion  into  the  right  pleura 
may  be  mistaken  for  enlarged  liver,  especially  as 
this  organ  may  be  depressed  by  it,  and  so  appear 
to  extend  beyond  its  limits  in  the  downward  as 
well  as  in  the  upward  direction.  In  pleuritic  effu- 
sion, however,  the  dulness  on  percussion  will  vary 
with  the  position  of  the  patient,  and  the  upper  line 
of  dulness  will  in  effusion  be  straight,  in  hepatic 
enlargement  convex.  Pleuritic  effusion  and  hepa- 
tic enlargement  may,  however,  co-exist  Pneu- 
mothorax, emphysema  of  the  right  lung,  thoracic 
tumours,  and  even  extreme  pericardial  effusion, 
may  depress  the  liver,  and  affect  the  diagnosis. 

Enumeration.- -Dr.  Bright  arranged  enlarge- 
ments of  liver  under  two  heads,  according  to  the 
surface  of  the  organ,  namely,  smooth  and  irregu- 
lar. Dr.  Murchison  considered  this  classification 
open  to  the  objection  that  an  enlargement  usually 
smooth  is  at  times  irregular,  and  vice  versd,  and 
he  proposed  the  division  into  painless  and  pain- 
ful enlargements ;  but  to  this  similar  objection 
may  be  taken.  The  principal  enlargements  of 
the  liver  are  associated  with  the  following  dis- 
eases of  the  organ. 

1.  Hypcrcemia  or  Congestion. — The  enlarge- 
ment is  not  usually,  particularly  in  acute  cases, 
very  great ;  but  in  chronic  cases,  and  in  conges- 
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tion  from  obstruction  to  the  circulation,  it  is 
often  considerable,  the  organ  extending  down- 
wards nearly  to  the  umbilicus,  and  across  into 
the  left  hypochondrium.  The  normal  contour  of 
the  liver  is  preserved  ;  the  surface  is  smooth  ;  and 
the  resistance  is  increased.  Pain  and  tenderness 
are  often  present,  especially  in  acute  congestion. 

2.  Obstruction  of  the  bile-ducts. — Obstruction 
of  the  bile-ducts,  whether  temporary  from  in- 
flammation or  impaction  of  gall-stones,  or  per- 
sistent, will  be  attended  with  some  enlargement, 
smooth  and  normal  in  shape,  of  the  liver  ;  with, 
perhaps,  also,  distension  of  the  gall-bladder, 
causing  a  pyriform  tumour,  which  projects  down- 
wards from  the  anterior  border  of  the  liver,  and 
is,  in  some  cases,  of  considerable  size. 

3.  Abscess. —  The  presence  of  numerous  pysemic 
abscesses  in  the  liver  will  give  rise  to  an  en- 
largement of  the  organ,  with  tenderness  on  pres- 
sure over  the  right  hypochondrium.  Tropical 
abscess,  when  deep-seated,  may  give  rise  to  like 
results ;  but  when  large  and  near  the  surface 
will,  if  under  the  ribs,  cause  prominence  of 
the  right  hypochondrium,  with  obliteration  of 
the  intercostal  spaces;  or  when  pointing  below 
or  to  the  left  of  the  ribs,  will  present  an  elastic, 
fluctuating  tumour,  with,  perhaps,  redness  of 
surface. 

4.  -  Hydatid  disease. — Hydatid  of  the  liver  is 
marked  by  nearly  the  same  physical  signs  as 
abscess  ;  a  large  hydatid  cyst  causing,  according 
to  its  site,  either  bulging  of  the  right  hypo- 
chondrium, or  an  elastic  tumour  either  below  or 
to  the  left  of  the  right  lower  ribs.  The  tumour 
in  some  cases  gives  a  sense  of  fluctuation,  and 
the  peculiar  vibratory  tremor  known  as  hydatid- 
fremitus.  A  hydatid  cyst  may  attain  much 
greater  magnitude  than  is  ever  reached  by  ab- 
scess, and  may  occupy  the  greater  part  of  the 
abdomen.  Unlike  abscess,  hydatid  disease,  un- 
less the  cyst  is  suppurating,  is  unattended  by 
pain  or  constitutional  disturbance. 

5.  Simple  hypertrophy. — Simple  hypertrophy 
of  the  liver,  resulting  from  an  increase  of  the 
size  or  number  of  the  secreting  cells,  causes  a 
painless  enlargement,  having  the  normal  shape 
of  the  organ,  but  attaining  at  times  to  twice  its 
normal  size. 

6.  Fatty  degeneration. — This  morbid  condition 
of  the  liver  causes  a  painless  enlargement,  not 
usually  very  great ;  with  preservation  of  the  nor- 
mal outline  and  smooth  surface  of  liver ;  but  with 
diminished  resistance. 

7.  Albuminoid  degeneration.  —  In  albuminoid 
disease  the  liver  preserves  its  shape ;  is  large ; 
usually  has  a  quite  smooth  surface  ;  and  is  hard 
and  resistant  to  the  touch.  Enlargement  from 
this  cause  is  sometimes  very  great,  and  second 
only  to  that  which  results  from  malignant 
disease.  The  surface  in  albuminoid  disease  is 
sometimes  irregular,  from  co-existence  of  cir- 
rhosis or  syphilitic  cicatrices.  The  spleen  is 
usually  enlarged. 

8.  Malignant  disease.—  In  malignant  disease 
the  liver  is  not  always  enlarged ;  and  in  the 
infiltrated  form,  the  surface  may  be  smooth. 
Usually,  however,  especially  when  the  disease  is 
advanced,  there  is  enlargement,  with  loss  of  nor- 
mal shape ;  and  the  surface  is  hard  and  resist- 
ant, and  covered  with  nodules,  or  large  knobs 
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and  protuberances.  The  greatest  enlargement — 
sometimes  such  as  to  occupy  the  greater  part  of 
the  abdominal  cavity,  is  attained  in  this  disease. 
Pain,  varying  in  character  and  intensity,  seated 
in  the  liver  or  distal,  is  also  generally  present. 

9.  Cirrhosis. — In  some  cases  of  cirrhosis  the 
liver  may  be  found  enlarged,  as  in  the  so-called 
'  hypertrophous '  form.    See  Liver,  Cirrhosis  of. 

Stephen  H.  Waed. 


LIVER,  Fatty  Disease  of. — Definition. 
A  disease  attended  with  painless  enlargement 
and  diminished  consistence  of  the  liver  ;  due  to 
the  presence  of  a  large  quantity  of  fat  or  oil  in  the 
secreting  structure  ;  and  occurring  in  connection 
with  phthisis  and  other  wasting  diseases,  or  in 
persons  of  luxurious  and  indolent  habits,  in 
whom  there  is  usually  an  abundant  development 
of  fat  in  the  tissues  and  other  organs. 

^Etiology. — Patty  liver  may  either  be  due 
to  degeneration  of  cell-structure  through  faulty  . 
nutrition,  or  it  may  result  from  infiltration  of 
the  cells  with  fat,  transmitted  through  the  portal 
vessels  from  without  (fatty  infiltration.)  Fatty 
degeneration  is  met  with  in  association  with 
other  hepatic  diseases,  as  albuminoid  disease 
and  cancer.  The  fatty  liver  which  results  from 
poisoning  by  phosphorus  would,  according  to 
the  experiments  of  Voit  and  Bauer,  appear  to 
be  due  to  degeneration,  as  the  dogs  upon  which 
they  experimented  had  been  kept  without  food 
previously,  and  were  starved  during  the  time 
phosphorus  was  administered  ;  showing  that  the 
fat  could  not  have  come  from  other  parts  of  the 
body,  or  been  introduced  in  food,  but  must  have 
resulted  from  the  metamorphosis  of  tissue-ma- 
terial. It  is  with  fatty  infiltration  that  we  are 
more  particularly  concerned.  The  fat  may  come 
either  from  within  or  from  without  the  body. 
The  former  case  is  illustrated  when  the  greater 
part  of  the  fat  of  the  tissues  and  organs  is  ab- 
sorbed, as  in  the  emaciation  of  advanced  phthisis. 
Louis,  who  first  established  the  association  of 
fatty  liver  with  phthisis,  found  it  to  exist  in 
about  one-third  of  the  cases  of  this  disease,  and 
met  with  it  much  more  frequently  in  phthisical 
females  than  in  males.  His  observations  have 
been  amply  confirmed  by  subsequent  observers. 
Fatty  infiltration  of  the  liver  also  occurs  in  con- 
nection with  other  wasting  diseases,  and  is  not 
infrequent  in  patients  who  have  been  long  bed- 
ridden. From  a  therapeutical  point  of  view,  the 
medical  practitioner  is  more  interested  in  the 
disease  under  consideration,  when  fat  is  intro- 
duced from  without  the  body.  The  aflection  of 
the  liver  is  then  associated  with  development  of 
fat  in  other  organs  and  in  the  tissues  generally. 
Persons  thus  affected  are  usually  given  to  undue 
indulgence  in  eating  and  drinking ;  to  eating  not 
only  too  much  food,  but  food  rich  in  oil  and  fat, 
and  drinking  beer,  but  especially  spirits  to  excess. 
Want  of  exercise  of  mind  and  body,  a  heated 
atmosphere,  and  general  luxurious  habits,  mate- 
rially assist  in  determining  the  affection.  In 
illustration  of  this  cause  may  be  adduced  the 
oft-cited  experiments  of  Magendie,  who  induced 
very  fatty  livers  in  dogs  by  feeding  them  exclu- 
sively on  butter;  and  also  in  the  production  of 
the  foie  gras  in  geese,  by  penning  them  up  in  a 
heated  atmosphere  and  cramming  thorn. 
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Anatomical  Characters. — In  fatty  disease 
the  liver  is  more  or  less  enlarged,  but  seldom  to 
any  great  extont ;  the  surface  is  smooth  ;  the 
borders  are  rounded  ;  the  substance  pits  on  pres- 
sure ;  and  the  organ  is  either  of  pale  yellow  or 
drab  colour,  or,  when  partially  affected,  has  a 
mottled  appearance.  A  portion  placed  in  water 
floats,  showing  a  diminished  specific  gravity.  On 
cutting  into  the  organ,  the  knife  is  greased  ;  and 
a  greasy  stain  is  imparted  to  blotting  paper 
applied  to  the  cut  surface.  A  portion  when  held 
in  the  flame  of  a  lamp  or  candle,  will,  when  the 
water  is  driven  off,  burn.  It  is,  however,  as 
Frerichs  remarks,  only  by  the  microscope  that 
the  degree  to  which  the  liver  is  implicated  can 
be  determined.  In  slighter  grades,  fat-granules 
and  globules  are  seen  to  be  limited  to  the  outer 
zone  of  the  lobules  in  the  vicinity  of  the  portal 
vessels ;  but  in  advanced  cases  the  whole  of 
the  cells  will  be  found  to  be  filled  either  with 
separate  globules,  or  with  a  single  large  drop 
of  fat.  In  less  extensive  infiltration  the  liver 
may  be  marked  by  red  spots,  corresponding  to 
the  hepatic  veins.  Fat  in  limited  quantity  is 
always  present  in  the  human  liver,  so  that  the 
term  fatty  can  only  be  applied  when  it  is  in 
excess. 

Symptoms. —  In  the  lesser  grades  of  the  disease, 
there  are  scarcely  any  distinctive  symptoms, 
either -objective  or  subjective.  When  the  affec- 
tion is  more  pronounced,  percussion  will  indicate 
more  or  less  enlargement,  usually  in  the  down- 
ward direction  ;  and  palpation  may  detect  a 
rounded  border  and  diminished  consistence,  and 
will,  at  any  rate,  determine  that  the  organ  is  not 
unduly  hard,  has  no  irregularity  of  surface,  and 
does  not  differ  materially  in  shape  from  the 
healthy  liver.  There  is  seldom,  if  ever,  any 
pain  ;  at  most,  in  marked  cases,  a  sense  of  tension 
and  of  uneasiness  on  lying  on  the  left  side.  Jaun- 
dice is  a  rare  event ;  and  ascites  and  enlarge- 
ment of  the  spleen  cannot  be  classed  as  symptoms 
of  the  disease.  In  cases  of  fatty  infiltration,  de- 
pendent on  luxurious  habits,  as  regards  diet,  &c, 
there  is  usually  more  or  less  development  of  fat  in 
other  organs,  as  well  as  in  the  omentum  and  sub- 
cutaneous cellular  tissue.  There  is  also  a  greasy 
condition  of  skin,  with  peculiar  odour,  resulting 
from  abnormal  oily  secretion  from  the  sebaceous 
follicles.  Dr.  Addison  considered  a  peculiar  con- 
dition of  the  skin — presenting  to  the  eye  a  blood- 
less, almost  semi-transparent,  and  waxy  appear- 
ance, and  to  the  touch  a  feeling  of  smoothness, 
looseness,  and  flabbiness — as  indicative,  if  not 
pathognomonic,  of  fatty  degeneration  of  the 
liver.  In  cases  where  the  liver  is  much  enlarged, 
and  there  is  much  abdominal  fat,  the  upward 
pressure  may  interfere  with  the  action  of  the 
diaphragm,  and  cause,  especially  after  meals, 
embarrassment  of  breathing.  The  functional 
symptoms  likely  to  be  present  in  advanced  cases 
are  irregularity,  generally  sluggishness,  of  the 
bowels  ;  more  or  less  dyspepsia ;  and,  perhaps, 
loss  of  appetite.  In  some  cases  a  weak  or  irre- 
gular, or  intermitting  action  of  the  heart,  with 
tendency  to  faintness  or  giddiness,  points  to  impli- 
cation of  this  organ,  and  is  indicative  of  possible 
fatal  consequences. 

Diagnosis. — The  enlargement  of  the  liver,  with 
preservation  of  its  normal  shape,  without  hard- 
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ness  or  irregularity;  the  absence  of  lain,  jaun- 
dice, ascites,  or  enlargement  of  the  spleen;  and 
its  association  either  with  the  emaciation  of 
phthisis  or  other  wasting  diseases,  or  with  the 
habits  of  the  gourmand  and  general  development 
of  fat  in  the  body,  will  usually  enable  us  to  dis- 
tinguish fatty  from  other  hepatic  enlargements. 

Prognosis. — The  prognosis  of  fatty  disease  of 
the  liver  is  affected  by  the  associated  general 
condition  of  the  patient,  and  will,  of  course,  be 
unfavourable  in  phthisis. 

Treatment. — The  general  therapeutical  indi- 
cations in  fatty  liver  resulting  from  luxurious 
habits  of  living,  point  to  reform  in  the  direction 
of  diet,  air,  exercise,  &c.  Rich,  oily,  and  fatty 
articles  of  food  are  to  be  avoided  ;  whilst  sugar 
and  starch  should  be  taken  in  moderation.  Beer, 
in  all  forms,  is  objectionable,  and  so  also  is 
alcohol,  unless  well-diluted,  and  taken  only  at 
meals.  Champagne  is  objectionable,  but  other 
light  French  wines  are  admissible.  Exercise, 
either  on  foot  or  horseback,  should  be  had 
recourse  to  daily,  but  must  be  regulated  accord- 
ing to  the  soundness  of  the  heart  and  cir- 
culation. Free  exposure  to  pure  air,  and  avoid- 
ance of  heated  rooms,  are  desirable.  The  func- 
tions of  the  skin  must  be  promoted  by  adequate 
clothing,  and  by  the  use  of  the  bath,  or  by 
sponging  with  soap  and  warm  water.  The 
bowels  must  be  attended  to,  and  dyspepsia 
met  by  antacids  and  vegetable  bitters.  The 
Carlsbad  waters — the  warm  Sprudel  especially — 
are  indicated,  being  supposed  to  act  upon  the 
redundant  fat.  Stephen  H.  Ward. 

LIVER,  Functional  Disorders  of. — In- 
troductory Remarks. — The  late  Dr.  Copland,  in 
his  Dictionary  of  Practical  Medicine,  arranged 
these  disorders  under  three  heads,  according  to 
the  nature  of  the  biliary  secretion.  1.  Diminished 
secretion  of  bile ;    2.  Excessive   secretion  of 
bile ;  and  3.  Vitiated  biliary  secretion.  Dr.  Budd, 
whilst  recognising  the  functions  of  the  liver  as 
threefold,  namely,  as  to  changes  effected  in  the 
blood,  the  formation  of  sugar,  and  the  secre- 
tion of  bile,  almost  restricts  what  he  says  upon 
the  subject  of  functional  disorders  to  abnormal 
conditions  of  the  secretion — excessive,  defective, 
or  unhealthy  bile.    The  late  Dr.  Murchison,  in 
his  lectures  on  Functional  Derangements  of  the 
Liver,  showed  that  the  classification  heretofore 
adopted,  does  not  represent  the  present  state  of 
knowledge  of  the  functions  of  the  organ.  He 
summarises  these  functions  under  three  heads: — 
1.  The  formation  of  glycogen,  which  contributes 
to  the  maintenance  of  animal  heat,  and  to  the 
nutrition  of  the  blood  and  tissues.    2.  The  de- 
structive metamorphosis  of  albuminoid  matter, 
and  the  formation  of  urea  and  other  nitro- 
genous products,  which  are  subsequently  elimi- 
nated by  the  kidneys ;  these  changes  also  main- 
taining the  animal  heat.    3.  The  secretion  of 
bile,  a  largo  portion  of  which  is  reabsorbed, 
assisting  in  the  assimilation  of  fat,  and  other 
elements ;  whilst  a  part,  passing  downwards, 
stimulates  the  peristaltic  action  of  the  intestines, 
and  arrests  decomposition.     The  author  jusi 
cited  arranged  the  phenomena  of  functional 
derangements  of  the  liver  under  nine  heads.  1. 
Abnormal  nutrition.    2.  Abnormal  elimination- 
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3.  Abnormal  disintegration.  4.  Derangements  of 
the  organs  of  digestion.  5.  Derangements  of  the 
nervous  system.  6.  Derangements  of  the  organs 
of  circulation.  7.  Derangements  of  the  organs 
of  respiration.  8.  Derangements  of  the  urinary 
organs.  9.  Abnormal  conditions  of  the  skin. 
The  above  heads,  however,  represent  for  the  most 
part  functional  and  general  symptoms  resulting 
from  functional  hepatic  disorders,  rather  than 
these  disorders  themselves.  The  arrangement 
under  three  heads,  representing  the  three  prin- 
cipal functions  of  the  organ,  is  that  which  the 
writer  proposes  to  adopt. 

iEnoLOGY. — It  is  scarcely  necessary  to  remark 
that  functional  disorders  of  the  liver  are  often 
secondary  to  structural  diseases  of  the  organ,  or 
to  diseases  of  the  thoracic  and  abdominal  viscera, 
febrile  affections,  malaria,  and  other  causes.  It 
is  with  the  causes  which  induce  these  disorders 
when  primary,  that  we  are  here  concerned.  Pro- 
minent among  such  causes  are  errors  in  diet,  and 
the  undue  use  of  alcoholic  liquors.  Habitual 
over-eating,  and  especially  indulgence  in  rich, 
fatty  articles  of  food,  such  as  rich  soups,  entrees, 
and  pastry ;  and  the  undue  use  of  sugar,  fish  or 
flesh  containing  much  oily  matter,  are  very  apt 
to  disturb  the  function  of  the  liver.  Excess  in 
the  use  of  alcoholic  drinks  is  another  cause,  in 
this  country,  in  frequent  operation.  The  combi- 
nation of  sugar  -with  alcohol  much  enhances  the 
mischief.  Hot,  sweetened  grog.;  sweet  new  wines, 
as  champagne,  unless  dry ;  Madeira,  and  sweet 
sherries  ;  port-wine  ;  liqueurs  ;  and  malt  liquors, 
particularly  mild  ales  and  stout,  are  ready  causes 
of  hepatic  derangement.  Want  of  exercise, 
•whether  the  result  of  necessity  or  of  indolent 
habits,  is  another  common  exciting  cause  of 
hepatic  functional  disorders;  and  its  effect  is 
enhanced  when  it  is  associated  with  errors  in 
diet.  Living  habitually  in  a  high  temperature, 
whether  in  a  warm  climate  or  in  over-heated 
rooms,  is  another  cause,  and  is  intensified  when 
associated  with  the  causes  already  alluded  to. 
Depressing  nervous  and  emotional  influences 
must  not  be  forgotten  in  considering  the  aetiology 
of  the  subject. 

Symptoms. — The  phenomena  which  are  ob- 
served in  functional  derangements  of  the  liver 
may  now  be  briefly  indicated,  according  to  the 
particular  hepatic  function  which  is  disor- 
dered. 

1.  Disorders  of  the  Glycogenic  Func- 
tion.— Disorders  relating  to  the  glycogenic 
function  fall  under  the  subject  of  diabetes,  and 
need  here  only  be  alluded  to.    See  Diabetes. 

2.  Disorders  of  the  Metabolic  Function. 
In  reference  to  derangements  from  faulty  func- 
tion connected  with  albuminoid  disintegration, 
&c,  the  writer  quite  concurs  with,  and  will  con- 
cisely state  the  views  advanced  by  Dr.  Murchi- 
son.  One  of  the  immediate  results  of  such  faulty 
function  is  the  non-conversion  of  nitrogenous 
matters  into  urea,  and  the  production  of  lithates 
and  lithic  acid,  inducing  a  condition  of  blood 
to  which  this  authority  fitly  applied  the  term 
lithtsmia.  This  lithaemia  may  be  relieved  for 
a  time  by  elimination  by  the  kidneys,  showing 
itself  in  deposits  in  the  urine,  on  cooling,  of  lithic 
acid,  lithates,  and  pigmentary  matter.  These 
deposits  are  not  unfrequent  in  persons  in  good 


health,  especially  after  any  excess  or  error  in 
diet;  and  they  are  more  or  less  constant  in 
subjects  of  gouty  habit  of  body,  and  in  those 
who  are  predisposed  to  hepatic  derangement,  or 
who  induce  it  by  habitual  over-stimulating  diet. 
These  deposits  may  exist  for  years  without 
causing  much  discomfort ;  but  after  a  time,  the 
excessive  quantity  of  lithic  acid  and  lithates  can- 
not be  eliminated  by  the  kidneys  ;  and  they  accu- 
mulate, causing  disturbances  in  different  parts  of 
the  organism,  and  giving  rise  to  various  more  or 
less  distressing  symptoms.  Of  these  symptoms 
the  more  prominent,  are  : — epigastric  oppres- 
sion, flatulent  distension  of  stomach  and  bowels, 
heartburn,  acid  eructations,  sense  of  weariness 
and  tendency  to  sleep  after  meals,  furred  tongue, 
unpleasant  taste  in  the  mouth,  especially  in  the 
morning,  appetite  often  good,  sometimes  the 
contrary,  an  excessive  secretion  of  viscid  mucus 
in  the  fauces  and  back  of  the  nose,  constipation 
and  vitiated  secretions.  Palpitation,  irregular 
or  intermitting  pulse,  frontal  headache,  vertigo, 
noises  in  the  ears,  restlessness  at  night,  irrita- 
bility of  temper,  and  hypochondriasis,  are  other 
symptoms  that  are  not  unfrequently  present. 

Gout,  whether  openly  expressed,  latent,  or 
irregular,  is  associated  with  the  symptoms  just 
mentioned,  and  is  one  of  the  results  of  lithaemia, 
and  of  faulty  hepatic  function. 

Urinary  calculi  are  another  result  of  lithaemia, 
at  all  events,  those  which  consist  of  lithic  acid 
or  its  salts,  and  which  are  the  most  frequent. 
Sir  H.  Thompson  confirms  this  view,  and  shows 
that  the  formation  of  these  calculi  is  to  be  pre- 
vented by  remedies  and  a  rlgime  directed  to  the 
liver  rather  than  to  the  kidneys. 

Biliary  calculi  are  also  a  result  of  functional 
hepatic  derangement,  and  are  frequently  associated 
with  a  gouty  habit  of  body,  and  with  lithic  acid 
deposits  and  calculi. 

Lithaemia  predisposes  to  local  inflammations. 
Individuals  who  are  subject  to  deposits  of  lithic 
acid  and  lithates  are  more  liable  than  others  to 
severe  local  inflammations  ;  and  in  reference  to 
this  fact,  Dr.  Murchison  made  the  practical 
observation  that  in  such  persons  the  lithates 
cease  to  be  eliminated  on  the  advent  of  a  local 
iuflammation  or  ordinary  febrile  catarrh,  to  be 
again  discharged  freely  on  the  subsidence  of  the 
pyrexia.  In  such  cases,  he  added,  the  retention 
of  lithates  in  the  system  has  probably  deter- 
mined the  attack. 

Some  diseases  of  the  skin,  as  eczema,  psoriasis, 
lichen,  and  urticaria,  are  unquestionably  often 
induced  and  maintained  by  lithaemia  and  the 
hepatic  derangement  from  which  it  results. 

To  conclude  this  portion  of  the  subject,  the 
functional  derangement  under  consideration,  as 
Dr.  Murchison  remarked,  '  by  the  production  of 
peccant  substances  which  are  not  readily  elimi- 
nated, and  which,  therefore,  accumulate  in  the 
syBtem,  may  in  the  long  run  lead  to  many  of  the 
most  serious  maladies,  both  acute  and  chronic,  to 
which  our  race  is  subject.' 

3.  Disorders  of  the  Biliary  Function. — 
Disorders  referable  to  faulty  biliary  secretion 
may  be  divided  into  (a)  those  due  to  excessive 
secretion ;  and  (4)  those  due  to  deficient  secretion. 
It  is  scarcely  necessary  to  arrange  those  due  to 
vitiated  bile  under  a  separate  head,  as  the  secre- 
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tion  may  be  vitiated,  whether  it  be  redundant  or 
deficient. 

(a)  Excessive  secretion  of  bile  is  characterised 
by  bilious  diarrhoea — copious,  fluid,  bilious  eva- 
cuations, nausea,  or  not  unfrequontly  vomiting  ; 
twisting,  griping  pains  in  the  abdomen ;  and 
perhaps  some  febrile  symptoms.  The  bile  in 
some  cases  seems  to  bo  peculiarly  acrid,  and 
causes  much  smarting  when  it  is  voided.  The 
urine  is  generally  high-coloured,  and  loaded 
with  lithates.  There  is  frequently  headache, 
and  either  irritability  of  temper  or  depression  of 
spirits.  Disturbances  of  circulation,  in  the  form 
of  irregularity  of  pulse,  and  palpitation  of  the 
heart,  are  also  occasionally  present.  As  has  been 
stated  under  the  article  Liver,  Hyperaemia  of, 
this  excessive  secretion  of  bile,  with  the  attend- 
ant symptoms,  is  usually  the  result  of  congestion 
•of  the  liver. 

(6)  Deficient  secretion  of  bile  is  characterised 
by  dyspeptic  symptoms,  such  as  furred  tongue, 
unpleasant  taste  in  the  mouth,  loss  of  appe- 
tite, and  flatulence.  The  action  of  the  bowels 
may  be  irregular,  but  is  usually  costive ;  and  the 
evacuations  are  of  a  pale  yellow,  or  drab,  or 
whitish  colour,  and  often  of  offensive  odour.  The 
complexion  is  usually  sallow  and  anaemic,  not  often 
jaundiced.  Disturbances  of  the  circulation,  in 
the  form  of  languid  or  irregular  pulse,  and  of  the 
nervous  system,  as  headache,  languor,  drowsiness, 
and  hypochondriasis,  are  frequent  concomitants. 
The  urine  is  generally  dark-coloured,  turbid,  and 
loaded  with  lithates.  There  is  also,  in  cases  of 
long  standing,  loss  of  flesh.  Indeed,  the  func- 
tions of  the  bile  in  promoting  the  assimilation 
of  fat,  in  stimulating  the  peristaltic  action  of 
the  intestines,  and  as  an  antiseptic,  are  well  illus- 
trated in  the  symptoms  which  attend  protracted 
deficiency  of  the  secretion. 

Treatment. — Among  the  remedies  which  pro- 
mote the  expulsion,  if  not  the  secretion  of  bile, 
mercury  and  its  preparations  hold  a  promi- 
nent place.  For  notwithstanding  the  results 
of  experiments  upon  animals,  few  practitioners 
will  be  content  to  give  up  the  advantage  which 
their  clinical  experience  has  taught  them  is  to 
be  derived  from  the  judicious  use  of  mercury. 
It  is  possible  that  the  drug  merely  effects  the 
expulsion  of  the  bile ;  the  result,  however,  is 
unquestionable.  In  excessive  secretion  of  bile 
a  single  full  dose  of  calomel,  followed  in  a 
few  hours  by  a  saline  draught,  will  cause  a  free 
downward  discharge ;  and  in  the  lithaemic  con- 
dition of  system,  indicated  by  turbid  urine  con- 
taining copious  lithates,  the  same  treatment  will 
afford  ready  relief.  In  smaller  doses,  repeated 
at  intervals,  and  combined  with  other  aperients, 
as  colocyuth,  or  rhubarb,  mercury  will  be  fol- 
lowed by  beneficial  results  in  less  active  func- 
tional derangement.  In  some  cases  mercury  is 
inadmissible,  or  disagrees,  and,  in  any  case,  it  is 
well  not  to  repeat  it  too  frequently,  or  to  con- 
tinue it  for  too  long  a  time,  as  its  protracted  use 
is  apt  to  impair  digestion  and  nutrition,  and 
weaken  the  function  of  the  organ  which  it  at  first 
relieves.  Of  late  years  a  valuable  addition  to  the 
list  of  cholagogues  has  been  made  in  podophyllin. 
A  quarter  of  a  grain  to  a  grain  of  the  resin 
may  bo  given  for  a  dose,  combined  with  a  little 
hyoscyamus  or  half  a  grain  of  extract  of  canna- 


bis indica  to  prevent  griping,  and  a  grain  or 
two  of  rhubarb  or  watery  extract  of  aloes,  or,  if 
it  is  desirable  to  quicken  the  action,  with  some 
extract  of  colocynth,  or  it  may  be  given  in  solu- 
tion as  a  tincture.  When  the  drug  acts  fa- 
vourably it  produces  one  or  two  bulky  evacua- 
tions, with  copious  excretion  of  bile,  followed 
by  a  feeling  on  the  part  of  the  patient  that  the 
bowels  have  been  thoroughly  emptied.  Its  ac- 
tion, however,  is  at  times  neither  satisfactor) 
nor  certain,  and  it  causes  occasionally  much 
griping,  irritation,  and  tenesmus,  and  subse- 
quent depression.  Taraxacum  is  useful  as  an 
aperient,  and  probably  alterative,  in  functional 
hepatic  disorders,  and  may  be  given  in  cases 
where  the  gouty  or  lithic  acid  diathesis  exists, 
in  combination  with  alkalies,  especially  the 
bicarbonate  of  potash.  The  fresh  extract,  in 
ten  to  fifteen-grain  dose's,  acts  better  than  the 
juice.  Nitro-muriatic  acid  is  indicated  in  cases 
of  torpid  liver  associated  with  oxaluria  (see 
Liver,  Hyperaemia  of).  The  saline  aperient 
draught  has  of  late  been  in  a  great  degree 
superseded  by  one  or  other  of  the  aperient 
mineral  waters,  the  Friedrichshall,  Pullna,  Hun- 
yadi,  &c.  These  should  be  taken  in  the  morn- 
ing, fasting,  and  their  effect  is  quickened  by  the 
addition  of  some  warm  water.  The  action  of 
these  waters,  as  of  the  saline  purgative,  is  to 
cause  a  drain  from  the  intestinal  vessels,  and 
thus  to  relieve  the  congested  hepatic  portal  sys- 
tem. The  waters  of  Carlsbad,  Marienbad,  and 
other  similar  springs  contain  no  sulphate  of 
magnesia,  and  owe  their  aperient  effect  to  the 
sulphate  of  soda  which  is  the  preponderating 
ingredient.  This  drug  does  not  act  by  stimu- 
lating intestinal  secretion,  but,  according  to 
Buckheim,  by  retaining  the  water  in  which  it  is 
dissolved  and  that  which  it  meets  with  in  the 
bowel,  and  so  constituting  a  solvent  which  loos- 
ens and  softens  and  carries  down  dried  faecal 
masses,  and  tenacious  mucus.  The  amount  of 
carbonate  of  soda  associated  with  the  Glauber's 
salt  in  these  waters  renders  them  antacid,  and 
assists  in  determining  a  diuretic  as  well  as 
aperient  action.  The  mineral  waters,  or  the  salts 
obtained  from  them  by  evaporation,  may  be 
taken  at  home  in  the  morning,  in  conjunction 
with  sufficient  warm  water.  For  those  indivi- 
duals especially  who  are  suffering  from  hepatic 
congestion  or  merely  functional  disorder,  espe- 
cially if  the  result  of  irregular  habits  in  eating 
and  drinking,  a  visit  to  and  course  of  waters  at 
one  of  the  spas  will,  if  means  permit,  be  de- 
sirable. Change  of  scene,  regularity  in  diet,  and 
absence  from  mental  harass,  are,  of  course,  im- 
portant elements  in  the  success  of  a  more  or  less 
protracted  stay  at  such  places ;  and  it  is  remark- 
able how  readily  many  individuals,  who  are 
quite  unmanageable  at  home,  submit  to  strict 
hygienic  arrangements  under  fresh  influences. 
Cheltenham,  Leamington,  and  Scarborough  in 
this  country,  and  in  addition  to  those  already 
named,  Homburg  and  Kissengon  on  the  Conti- 
nent, are  amongst  the  6pas  which  enjoy  special 
renown  in  the  treatment  of  liver-affections.  Sec 
Mineral  Waters. 

In  no  class  of  disorders  do  general  remedial 
or  hygienic  agents  act  more  beneficially  than  in 
functional  derangements  of  the  liver.    Pure  air. 
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exercise,  strict  attention  to  the  functions  of  the 
■skin,  and  suitable  diet,  are  the  curative  means 
on  which  we  must  mainly  rely.  In  all  cases  it  is 
of  moment  to  promote  the  healthy  action  of  the 
skin  and  lungs.  This  is  to  be  done  by  exercise 
on  foot  or  horseback.  The  latter  is  peculiarly  ad- 
vantageous, as  it  stimulates  directly,  by  a  series 
of  succussions,  and  by  contraction  of  the  abdo- 
minal muscles,  the  liver  and  intestines,  and 
may  be  had  recourse  to,  in  moderation,  by  those 
who  are  not  very  vigorous.  Walking  promotes 
the  general  circulation,  excites  the  action  of  the 
skin,  increases  the  frequency  and  fulness  of  the 
respirations,  and  indirectly  tends  materially  to 
relieve  a  congested  or  indolent  state  of  liver.  The 
action  of  the  skin  must  also  be  maintained  by 
adequate  clothing  in  all  seasons  of  the  year,  and 
by  daily  use  of  the  sponge-bath,  followed  by 
active  friction  of  the  entire  surface  of  the  body. 

The  diet  should  be  of  a  light  nourishing  cha- 
racter; and  rich  gravies,  made  dishes,  soups, 
sauces,  pastry,  raw  vegetables,  and  such  artieles, 
should  be  carefully  avoided.  The  nitrogenous 
foods  suit  best,  especially  where  there  is  asso- 
ciated lithsemia ;  starchy  and  saccharine  articles 
being  objectionable.  The  stronger  spirituous 
drinks  are  to  be  entirely  avoided  ;  but  the  lighter 
wines,  as  claret,  hock,  and  light  dry  sherry,  may 
be  taken  at  meals  in  moderation. 

S.  H.  Ward. 

LIVER,  Gangrene  of.  See  Ltvee,  Abscess 
of ;  and  Inflammation,  Acute,  of. 

LIVER,  Hydatid  Disease  of. —  Synon.  : 
Echinococci  of  Liver. 

Anatomical  Characters. — The  liver  is  the 
organ  most  frequently  affected  with  hydatid  dis- 
ease. There  is  usually  but  one  cyst,  but  there 
may  be  two,  three,  or  more;  and  the  size  of  the 
cyst  may  vary  from  that  of  a  pea  to  that  of  a 
child's  head.  The  cysts  may  exist  in  either  lobe 
of  the  liver,  but  they  are  more  frequent  in  the 
right ;  and  they  may  be  attached  to  the  upper  or 
under  surface,  or  project  from  the  border,  or  lie 
buried  in  the  substance  of  the  gland.  This  is 
more  or  less  modified  in  form,  and  increased  in 
size,  according  to  the  magnitude  and  site  of  the 
cyst.  When  the  cyst  is  small  and  deep-seated, 
there  will  be  no  appreciable  change  in  the  liver, 
and  the  disease  may  be  latent  for  years.  When, 
however,  the  cyst  is  very  large,  it,  with  the 
liver,  may  constitute  a  tumour,  which  may  en- 
croach upon  the  thorax,  and  also  fill  a  great  part 
of  the  abdomen.  Pressure  of  the  cyst  may  in- 
duce atrophy  of  a  portion  of  the  liver,  but,  at 
times,  hypertrophy  is  the  result.  The  bile-ducts 
have  occasionally  been  found  to  be  obliterated, 
or  a  commun 'cation  to  have  been  effected  be- 
tween them  and  the  cysts.  When  at  the  surface 
of  the  organ,  the  cysts  as  they  enlarge  may 
induce  inflammation  and  thickening  of  the  peri- 
toneum, and  adhesion  to  neighbouring  struc- 
tures. 

Symptoms. — A  hydatid  cyst,  when  sufficiently 
large  and  near  the  surface,  generally  exhibits 
itself  as  a  tumour  of  variable  size,  situated  either 
in  tho  right  hypochondrium  or  in  the  epigastric 
region ;  evenly  globular  in  its  early  stages ; 
■firm,  resisting,  yet  elastic,  and,  at  times,  with  a 
sensation  of  fluctuation.    Briancon  and  Piorry 


noticed  a  vibration  or  trembling — hydatid  fremi- 
tus— which  is  felt  when  the  surface  is  compressed 
gently  by  three  fingers  of  the  left  hand,  and 
sharp  percussion  made  with  the  right  hand  over 
the  middle  finger.  Frerichs  does  not  consider  this 
sign  of  much  importance,  it  having  been  present 
in  only  one-half  of  his  cases.  If  the  tumour  is 
situated  behind  the  liver,  it  will,  as  it  develops, 
push  this  organ  forwards,  flatten  it,  and  increase 
the  area  of  dulness.  The  tumour  may  last  for  a 
considerable  time,  and  go  on  increasing  to  some 
extent,  and  yet  the  patient  remain  free  from 
constitutional  disturbance,  perform  all  his 
functions  well,  and  keep  in  good  condition  as 
regards  flesh  and  strength.  When,  however,  it 
has  attained  a  very  large  size,  it  will  give  rise  to 
various  symptoms  ;  to  a  feeling  of  tightness  and 
distension  ;  if  it  press  upwards,  to  embarrassed 
breathing,  cough,  and  palpitation ;  if  upon  the 
abdominal  viscera,  to  interference  with  their 
functions.  Pain  is  not  generally  present,  but 
in  some  cases  there  is  a  gnawing  pain,  either  at 
the  epigastrium,  or  extending  forwards  from  the 
lumbar  region.  (Edema  of  the  lower  extremities 
may  occur  when  the  tumour  presses  upon  the 
inferior  cava. 

Diagnosis. — Hydatid  tumour  of  the  liver  is 
not  always  easily  diagnosed  ;  but  the  charac- 
teristic features  already  noticed,  and  its  com- 
patibility (in  many  cases  up  to  an  advanced 
stage)  with  a  good  state  of  health,  will  generally 
point  to  its  nature.  Abscess  of  the  liver  will  be 
distinguished  by  local  and  remote  pain  ;  the  fre- 
quent antecedence  or  co-existence  of  dysentery; 
and  severe  constitutional  symptoms,  such  as  hectic 
fever,  rigors,  &c.  It  must,  however,  be  remem- 
bered that  hydatid  cysts  are  liable  to  become 
inflamed  and  to  suppurate,  when  the  diagnosis 
will  not  be  so  readily  made.  Cancer  of  the  liver 
will  generally  be  marked  by  irregularity  of  sur- 
face ;  the  presence  of  pain  ;  the  cachectic  aspect ; 
and  the  rapidity  of  progress.  Aneurism  of  the 
abdominal  aorta  may  form  an  epigastric  tumour, 
of  even,  spherical  shape;  but  the  pulsations, 
frequently  very  forcible,  coupled,  probably,  with 
bruit,  audible  along  the  course  of  the  vessel 
before  and  behind,  will  determine  the  diagnosis. 
The  site,  the  pyriform  shape  and  uniform  size, 
and  the  usual  accompaniment  of  jaundice,  will 
distinguish  from  hydatid  disease  the  tumour 
caused  by  a  distended  gall-bladder.  Frerichs 
thinks  that  hydatid  disease  of  the  liver  is  more 
frequently  confounded  with  localised  pleuritic 
effusion  at  the  base  of  the  chest  than  with  any 
other  affection.  He  remarks  that  the  same 
signs — dulness  on  percussion,  absence  of  vocal 
thrill,  intercostal  fluctuation — would  be  present 
in  both  casos.  He  rests  the  diagnosis  on  the 
fact  that  the  line  of  dulness  would  present  a 
curve  which  would  look  upwards  in  the  one  case, 
downwards  in  the  other. 

Prognosis  and  Terminations.  —  Hydatid 
tumour  of  the  liver  may  last  for  years,  and  be 
compatible  with  an  average  state  of  health ;  or 
at  an  early  or  advanced  period  of  its  existonce, 
it  may  terminate  in  one  of  the  following  ways: — 
1.  It  may,  from  its  bulk  and  position,  press  upon 
and  interfere  with  the  functions  of  different 
organs.  Pressure  on  the  large  venous  trunks 
may  induce  ascites  and  dropsy  of  tho  lower  ex- 
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tromities  ;  pressure  upon  the  stomach  and  intes- 
tinal canal  may  obstruct  functions  connected  with 
tho  assimilation  of  food,  and  induce  failure  of 
flesh  and  strength,  and  ultimately  death  from 
exhaustion.  2.  The  tumour  may  contract  ad- 
hesions with  the  diaphragm;  ulcerative  action 
through  this  may  be  set  up,  and  either  (a)  dis- 
charge of  the  contouts  of  the  sac  may  take  place 
into  the  pleura,  and  fatal  pleuritis  result ;  or  (&) 
further  adhesions  and  ulceration  may  effect  com- 
munication with  the  lung,  pneumonic  symptoms 
ensue,  and  the  contents  of  tho  sac,  mixed  -with 
the  products  of  inflammation,  be  expectorated. 
3.  A  rare  result  is  adhesion  to,  and  ulceration 
into  the  pericardium,  with  escape  of  contents, 
and  rapidly  fatal  results.  4.  Adhesion  may  be 
effected  with  some  part  of  the  alimentary  canal, 
and  the  contents  of  the  sac  be  discharged  by 
vomiting  or  by  stool.  5.  Rupture  of  the  sac 
may  be  caused  by  a  blow  or  otherwise  ;  the  con- 
tents be  discharged  into  the  peritoneum  ;  and 
fatal  peritonitis  result.  6.  The  tumour  may 
contract  adhesions  with  the  parietes  ;  point  ex- 
ternally; and  be  opened  or  effect  an  opening 
by  natural  process,  inflammation  and  suppuration 
having  been  previously  set  up  in  the  sac.  7. 
Budd  and  Ererichs  notice  a  possible  cure  from 
the  obliteration  of  the  sac  by  the  formation 
within  it  of  a  putty-like  matter,  which  involves 
or  perhaps  results  from  destruction  of  the  cysts. 
8.  Communication  may  be  effected  between  a 
cyst  and  one  of  the  bile-ducts,  and  then  the  result 
will  usually  be  fatal,  although  there  are  one 
or  two  cases  recorded  of  recovery.  9.  Similar 
cysts  may  be  formed  in  other  parts  or  organs  of 
the  body.  10.  As  a  possible  rare  event  may  be 
mentioned  communication  of  the  sac  with  the 
ascending  vena  cava,  escape  of  the  contents  into 
this,  transfer  of  the  contents  to  the  right  side  of 
the  heart,  impaction  in  the  pulmonary  artery, 
and  fatal  asphyxia. 

Treatment. — So  long  as  a  hydatid  tumour 
induces  no  distressing  symptoms,  and  does  not 
affect  the  functions  of  any  organs,  there  is  no 
pressing  cause  for  interference.  When,  how- 
ever, it  is  rapidly  increasing,  is  accompanied 
with  pain  or  distressing  distension,  and  espe- 
cially if  by  upward  pressure  it  is  causing  diffi- 
culty of  breathing,  and  other  symptoms,  it  will 
be  well  to  have  recourse  to  tapping.  If  there  be 
any  doubt  about  the  nature  of  the  tumour,  the 
exploratory  needle  may  be  first  introduced,  and 
should  a  clear  fluid,  free  from  albumen,  escape, 
the  case  may  be  fairly  pronounced  to  be  one  of 
hydatid  disease.  It  is  now,  indeed,  considered 
the  best  treatment  not  to  wait  for  urgent  symp- 
toms ;  but  when  the  disease  is  well  developed, 
the  cyst  yet  perhaps  single,  and  the  walls 
elastic,  to  let  out  the  contents.  This  is  best  and 
most  safely  effocted  by  puncturing  with  a  fine 
trochar  or  with  an  aspirator.  Certain  precau- 
tionary measures  must,  however,  be  attended  to. 
Prior  to  tapping,  a  broad  flannel  roller  should  be 
firmly  applied  round  the  abdomen,  commencing 
from  below  and  carrying  the  bandage  up  to  the 
tumour,  so  as  to  assist  in  fixing  this.  It  is  con- 
sidered desirable  not  to  quite  empty  tho  cyst,  as 
by  doing  so  the  chance  of  air  entering  the  cyst 
is  increasod.  This  result  may  also  be  further 
prevented,  and  adhesion  of  the  cyst  to  the 


parietes  promoted,  by  applying  a  compress  of 
lint  over  the  wound  and  fixing  it  firmly  with 
the  remainder  of  the  bandage  which  has  been 
already  partially  applied.  The  patient  should 
be  kept  quiet  in  bed  for  a  day  or  two,  and  rest 
should  be  further  ensured  by  the  administration 
of  morphia.  The  late  Dr.  Murchison  discoun- 
tenanced the  use  of  chloroform  for  this  operation, 
as  the  pain  is  but  trifling,  and  the  chloroform 
may  induce  vomiting,  which  would  interfere  with 
the  subsequent  rest  of  parts,  so  desirable  to 
ensure  a  successful  result.  It  is  not  necessary 
to  wait  for  the  adhesion  of  the  cyst  to  the 
parietes  before  puncturing,  as  the  use  of  a  fine 
trochar  diminishes  the  risk  of  escape  of  the  con- 
tents of  the  sac  into  the  peritoneum ;  and,  more- 
over, the  escape  of  a  certain  amount  of  fluid  will 
not  usually  induce  peritonitis.  A  large  propor- 
tion of  eases  thus  treated  have  been  successful. 
When  a  hydatid  cyst  has  suppurated,  it  should 
be  opened  with  a  large  trochar  or  a  bistoury,  and 
kept  open.  Puncture  and  subsequent  injection 
of  the  cyst  with  some  stimulating  fluid  ;  gradual 
opening  of  the  cyst  by  applications  of  caustic 
potash,  so  as  to  ensure  adhesion  with  the  pa- 
rietes ;  andalarge incision withaviewto effective 
removal  of  contents,  are  methods  of  treatment 
which  have  been  practised,  but  cannot  be  re- 
commended in  comparison  with  simple  puncture 
with  a  fine  trochar.  Dr.  Hilton  Fagge  and  Mr. 
Durham  treated  several  cases  successfully  by 
acupuncture,  and  by  passing  a  galvanic  current 
through  the  contents  of  the  cyst ;  but  it  seemed 
probable  that  the  result  was  due  to  the  acu- 
puncture, and  not  to  the  galvanic  influence. 
Treatment  by  special  medicinal  agents,  adminis- 
tered internally,  has  been  fairly  tried.  Of  these, 
common  salt  and  iodide  of  potassium  in  large 
doses  may  be  mentioned.  They  have,  however, 
proved  useless.  Stephen  H.  Waed. 

LIVER,  Hypereemia  of. — Synon.  :  Conges- 
tion of  the  Liver. 

Definition. — Uniform  enlargement  of  the 
liver,  with  preservation  of  its  normal  shape ; 
caused  by  over-distension  with  blood,  the  result 
of  mechanical  obstruction  to  the  return  of  blood 
to  the  heart,  or  of  direct  afflux  of  blood  through 
the  portal  vessels  ;  attended  with  a  sense  of  ful- 
ness and  oppression  in  the  right  hypochondrium 
and  in  the  epigastric  region,  a  dusky  and  some- 
times jaundiced  complexion ;  and  terminating,  if 
not  relieved,  in  organic  changes  in  the  hepatic 
parenchyma. 

^Etiology. — Congestion  of  the  liver  may  be 
either  active  or  passive.  Niemeyer  limits  the 
term  '  congestion  '  to  the  latter,  and  applies  the 
term  '  fluxion'  to  the  former.  Active  hyperemia, 
or  congestion,  results  from — 1.  Excess  in  eat- 
ing and  drinking,  especially  in  persons  of  seden- 
tary and  indolent  habits.  Determination  of 
blood  to  the  liver  occurs,  to  some  extent,  in  the 
process  of  digestion  in  connection  with  ordinary 
meals,  and  if  these  consist  of  rich  and  irritating 
materials,  and  are  repeated  too  often,  or  if  the 
liver  is  stimulated  between  meals  by  tho  imbibi- 
tion of  spirituous  liquors  the  hypersetnia  may 
become  excessive  and  continuous.  2,  Long  ex- 
posure to  a  tropical  or  sub-tropical  temperature 
will,  perhaps,  induce  hepatic  congestion,  but 
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such  influence  may  be  long  resisted  by  per- 
sons of  temperate  habits ;  and  it  is  probable  that 
the  association  of  irregularities  in  eating  and 
drinking  mainly  contributes  to  the  result.  3.  A 
chill,  after  exposure  to  heat,  may  induce  active 
hepatic  congestion,  -which,  in  hot  climates,  may 
result  in  suppurative  hepatitis.  4.  It  may  be 
excited  by  injuries  to  the  liver— such  as  contu- 
sions or  wounds.  5.  It  occurs  in  connection  with 
suppressed  menstruation,  especially  in  women  of 
full  habit  of  body,  and  who  are  approaching  the 
period  of  '  change  of  life.'  6.  Hypersemia  of  the 
liver  with  enlargement  occurs  in  connection  with 
typhus  fever,  the  acute  exanthemata,  puerperal 
fever,  scurvy,  &c.  It  is  also  a  result  of  pro- 
longed exposure  to  malaria,  with  or  without 
attacks  of  pronounced  ague.  This  influence  is 
the  main  cause  of  the  enlarged  livers  with  which 
'  old  Indians  '  return  to  this  country.  Passive 
iypercemia,  to  which  the  term  mechanical  is 
applied  by  some  authors,  is  due  to  interference 
with  the  return  of  blood  from  the  liver  through 
the  hepatic  vein  and  inferior  cava  to  the  heart. 
Such  interference  may  be  due  immediately  to 
dilatation  of  the  right  heart,  with  affection  of 
the  tricuspid  valve ;  to  obstruction  to  the  cir- 
culation in  the  course  of  the  pulmonary  arteries, 
caused  by  different  diseases  of  the  lungs;  or 
farther  on,  in  the  line  of  the  circulation,  to 
disease  of  the  mitral  or  aortic  valves.  The  affec- 
tions of  the  lungs  which  interfere  with  the  pul- 
monary circulation  are  either  acute,  as  pneu- 
monia, and  then  the  hepatic  hypersemia  may 
pass  off  with  the  disease ;  or  they  are  chronic, 
as  emphysema,  and  fibroid  disease,  and  then  the 
hypersemia  will  persist.  Mechanical  congestion 
of  the  liver  may  result  from  direct  obstruction 
to  the  flow  of  blood  by  the  pressure  on  the  vena 
cava  of  aneurismal  or  other  tumours.  Mere 
weakness  of  the  heart's  action  often  keeps  up  a 
certain  amount  of  passive  congestion. 

Anatomical  Characters. — A  hypersemic  liver 
is  increased  in  size  about  equally  in  all  direc- 
tions ;  its  resistance  is  also  increased ;  its  peri- 
toneal investment  appears  distended  and  shin- 
ing. On  making  an  incision  blood  oozes  out 
freely,  and  the  cut  surface  is  dark  red,  either 
uniformly  so,  or  spotted  with  intervening  lighter 
spaces.  In  the  active  form  of  congestion  there 
is  engorgement  of  the  portal  vessels  at  the  peri- 
phery of  the  lobules ;  in  the  passive  or  mechani- 
cal form,  the  central  vessels  of  the  lobules — the 
hepatic  veins — are  engorged.  In  the  latter  form, 
when  it  is  due  to  a  persistent  cause,  as  disease 
of  the  mitral  valve,  and  has  lasted  some  time, 
the  cut  surface  gives  the  characteristic  appear- 
ance to  which  the  term  nutmeg4iver  has  been 
applied.  The  dark  centres  contrast  with  the 
pale  circumference  of  the  lobules,  the  light 
and  dark  parts  are  clearly  defined,  varying  ac- 
cording to  the  section  ;  the  surface  gives  an 
appearance  which  resembles  closely  that  of  a  cut 
nutmeg.  The  central  dark  spots  result  from 
distension  of  the  hepatic  veins,  and  deposition  of 
bile-pigment  in  the  adjacent  hepatic  cells,  which 
are  more  or  less  atrophied  by  pressure ;  the 
lighter  spaces  correspond  to  the  interlobular 
veins,  the  light  colour  being  due,  according  to 
most  pathologists,  to  the  presence  of  fat  in  the 
cells  at  the  circumference.    Dr.  Wickham  Legg, 
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however,  states,  as  the  result  of  an  examination 
of  twenty  cases  of  nutmeg-liver,  that  the  fat 
was  not  in  excess  in  the  majority  of  them.  In 
addition  to  the  atrophy  of  the  cells  by  pressure 
of  dilated  hepatic  veins,  there  is  hypertrophy  of 
the  interlobular  hepatic  tissue,  with  lymphoid 
bodies  scattered  through  it  and,  in  later  stages, 
through  the  liver  generally,  and  it  is  on  this 
latter  cause,  as  in  cirrhosis,  that  the  shrinking 
of  the  liver  in  advanced  cases  depends.  The 
term  '  red  atrophy '  has  been  applied  to  this 
advanced  stage  of  nutmeg-liver,  but,  as  Dr. 
Legg  remarks,  it  is  objectionable,  as  having 
been  previously  used  by  Virchow  to  designate  a 
state  of  liver  met  with  in  wasting  diseases,  such 
as  typhoid  fever.  The  term  '  atrophic  nutmeg- 
liver  '  answers  well.  '  Varicose  atrophy,'  used 
by  some  writers,  is  based  upon  the  dilated  con- 
dition of  the  central  vessels  and  their  radicles. 

Symptoms  and  Sequels:. — In  slight  cases  of 
hypersemia  the  liver  does  not  extend  much  be- 
yond its  normal  limits,  but  it  may  perhaps  be 
felt  below  the  borders  of  the  ribs  and  across  the 
epigastrium.  In  severe  cases,  and  especially  in 
passive  hypersemia  from  obstructed  circulation, 
the  organ  often  attains  a  considerable  size,  and 
is  found,  on  percussion,  to  extend  upwards  into 
the  mammary  region,  downwards  nearly  to  the 
umbilicus,  and  across  into  the  left  hypochon- 
drium.  Its  resistance  is  generally  increased, 
and,  in  old-standing  cases  resulting  from  malaria 
and  hot  climate,  it  has  an  amount  of  hardness 
which  characterises,  and  probably  indicates,  al- 
buminoid degeneration.  There  is  often,  espe- 
cially in  acute  cases,  tenderness  on  pressure. 
The  patients  do  not  exactly  speak  of  pain, 
but  of  a  sense  of  oppression  and  fulness  in  the 
right  hypochondriac  and  in  the  egigastric  re- 
gions, and  of  uneasiness  from  the  pressure  of 
clothes,  or  on  lying  on  the  left  side.  In  most 
acute  cases  there  is  marked  functional  and  gene- 
ral disturbance  ;  a  furred  tongue,  nausea,  vomit- 
ing at  times  of  bile,  bilious  diarrhoea,  sallowness 
of  complexion,  or  some  amount  of  jaundice.  In 
some  cases  the  bile  seems  to  be  peculiarly  acrid*, 
and  causes  much  griping  and  distress  as  it 
passes  downwards,  and  smarting  as  it  is  voided. 
The  urine  is  high-coloured,  and  loaded  with 
lithates.  The  patients  often  complain  of  head- 
ache, are  irritable,  depressed  in  spirits,  and  feel 
languid  and  drowsy.  Disturbances  of  circulation 
are  indicated,  in  severe  attacks,  by  irregularity 
of  the  pulse,  and  palpitation  of  the  heart.  "When 
jaundice,  in  any  marked  degree,  is  present,  there 
is  probably  catarrh  of  the  bile-ducts,  and  tran- 
sient obstruction  of  these  ducts,  and  then  the  eva- 
cuations are  devoid  of  bile.  The  hypersemic  con- 
dition of  liver  induced  in  India  or  other  tropical 
regions,  as  the  result  of  high  temperature  and 
malarious  influence,  may  terminate  in  chronic  en- 
largement, and  possibly  in  damaged  structure  of 
the  organ.  The  symptoms  which  mark  this  are 
cachexia  and  anaemia,  with  sallowness  of  com- 
plexion ;  a  weak  circulation,  indicated  by  great 
susceptibility  to  changes  of  temperature,  by 
chilliness  and  coldness  of  the  lower  extremi- 
ties ;  disturbances  of  nervous  system,  shown  by 
irritability,  depression  of  spirits,  disinclination 
for  effort  of  any  kind,  hoadache,  giddiness; 
and  other  symptoms.  Dyspeptic  symptoms  are 
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present.  The  bowels  are  either  constipated 
or  relaxed  ;  the  stools  in  either  case  showing  a 
deficient  or  vitiated  secretion  of  bile.  The  urine 
sometimes  contains  bile,  frequently  oxalate  of 
lime,  and  excess  of  urea.  The  skin  is  dry  and 
harsh.  Individuals  with  such  a  condition  of  liver 
may  prolong  their  existence  for  years;  or  the 
serious  interference  with  nutrition  may  induce 
increasing  loss  of  flesh  and  strength,  and  prema- 
ture death. 

In  the  mechanical  form  of  hyperaemia  there 
are,  in  addition  to  special  gastric  and  hepatic 
symptoms,  other  symptoms  indicative  of  the 
pulmonary  or  cardiac  affection  on  which  it  de- 
pends. The  complexion  is  more  or  less  dusky, 
and  there  is  a  certain  amount  of  lividity  mixed 
with  the  jaundiced  hue.  The  liver,  which  may 
have  become  much  enlarged,  will,  if  observed 
carefully  in  any  protracted  case,  often  be  found 
again  to  diminish  as  the  atrophic  change 
takes  place.  Ascites  may  now  become  a  promi- 
nent symptom,  whilst,  as  Niemeyer  remarks,  the 
general  dropsy  resulting  from  associated  heart- 
affection  may  be  yielding  to  treatment. 

Diagnosis. — Hyperaemia  of  the  liver,  when  it 
is  the  result  of  obstruction  to  the  circulation 
caused  by  diseases  in  the  chest,  is  easily  recog- 
nised. Also,  when  of  the  active  kind  and  acute, 
it  is  not  likely  to  be  mistaken  for  any  other 
cause  of  enlargement.  It  is  only  when  the  con- 
gestion is  chronic,  and  the  liver  hard  and  resis- 
tant, that  an  erroneous  diagnosis  may  be  made, 
but  the  previous  history  of  the  case,  and  asso- 
ciated general  symptoms,  will  lead  to  a  right 
conclusion.  It  might  be  mistaken  for  albuminoid 
disease,  but  then  it  may  be  really  undergoing 
this  degeneration. 

Pbogkosis. — Active  hyperaemia  of  the  liver 
usually  ends  favourably  on  removal  of  the  excit- 
ing cause,  and  under  appropriate  treatment. 
The  following  considerations  will,  however,  in- 
fluence the  prognosis.  1.  An  attack  of  hyper- 
aemia in  an  individual  of  intemperate  habits 
may  be  but  the  early  stage  of  cirrhosis.  2.  A 
similar  attack,  occurring  in  India,  may,  as  Dr. 
Maclean  remarks,  be  but  the  commencement  of 
acute  hepatitis,  which  may  end  in  suppuration. 
3.  The  prognosis  in  the  mechanical  congestion, 
dependent  upon  disease  in  the  chest,  will  be  in- 
fluenced by  the  nature  and  stage  of  such  disease. 

Treatment. — An  attack  of  acute  hyperaemia 
of  the  liver  will  usually  be  relieved  quickly  by 
rest;  by  restriction  to  a  bland,  fluid  diet;  and  by 
ensuring  free  action  of  the  bowels  by  a  dose  of 
calomel,  followed  after  a  few  hours  by  a  saline 
aperient,  either  in  the  form  of  a  draught,  or  of 
one  of  the  more  active  mineral  waters.  A  single 
sufficient  dose  of  calomel,  four  or  five  grains, 
will  often  rapidly  relieve  attendant  gastric  irri- 
tation and  vomiting,  and  ensure  a  free  downward 
discharge  of  bile.  Should  there  be  much  ten- 
derness on  press'ire  over  the  liver,  the  applica- 
tion of  sinapisms  or  turpentine  stupes,  followed 
by  hot  poultices,  will  be  beneficial.  So  long  as 
any  acute  symptoms  continue,  the  patient  should 
be  kept  quiet  in  bed ;  the  diet  should,  be  light  and 
fluid ;  and  stimulants  should  be  rigorously  ex- 
cluded. The  portal  system  must  be  kept  re- 
lieved by  a  dose  of  Pullna  or  Friodrichshall 
water,  or  a  saline  draught,  every  or  every  other 


morning,  preceded  the  previous  night  by  some 
mercurial  preparation,  if  the  secretion  seem  to 
require  this.  Podophyllin  may  be  advantageously 
substituted  for  mercury,  in  6ome  cases,  but  it 
is  uncertain  in  its  action.  Its  griping  effect  is 
counteracted  by  the  addition  of  a  little  extract 
of  hyoscyamus  or  half  a  grain  of  extract  of 
cannabis  indica,  and  its  action  will  be  quickened 
by  adding  a  little  compound  colocynth  pill. 
When  the  acute  stage  of  hyperaemia  is  passed, 
taraxacum  often  acts  well  as  a  purgative  and 
alterative  ;  combined,  in  subjects  of  gouty  habit, 
whose  urine  is  more  or  less  charged  with  lithates, 
with  bicarbonate  of  potash,  or,  in  other  cases,  with 
nitro-muriatic  acid.  This  acid,  in  torpidity  and 
chronic  enlargement  of  the  liver,  is  one  of  our 
most  effective  remedies.  It  acts  by  altering  and 
promoting  the  biliary  secretion,  and  by  improving 
the  tone  of  the  digestive  organs.  In  the  chronic 
enlargement  of  liver  of '  old  Indians,'  and  in  that 
which  results  from  malarious  poison,  and  also 
in  other  forms  of  chronic  congestion,  it  often 
acts  very  beneficially.  It  may  be  used  both  in- 
ternally and  externally.  Ten  to  twenty  drops 
of  the  dilute  acid  of  the  pharmacopoeia  may  be 
given  two  or  three  times  daily,  combined  with 
taraxacum,  quinine,  or  other  drug,  according  to 
indications.  The  external  use  of  the  acid  has  been 
advantageously  had  recourse  to  at  the  Seamen's 
Hospital  for  years,  either  in  the  form  of  com- 
press over  the  abdomen,  or  by  sponging  the  sur- 
face of  the  body,  or  by  the  use  of  baths  to  the 
lower  extremities.  The  fluid  for  the  bath  or 
compress  is  prepared  by  adding  eight  ounces  of 
the  dilute  acid  of  the  pharmacopoeia  to  a  gallon 
of  water  of  about  98°  Fahr.  The  compress  may 
be  applied  by  soaking  a  flannel  roller  of  sufficient 
length,  about  a  foot  in  width,  in  the  prepared 
acid,  and  wringing  it  so  that  it  merely  remains 
damp.  The  roller  should  be  then  applied  round 
the  body,  covered  with  a  piece  of  oiled  silk, 
and  worn  constantly — subject,  however,  to  re- 
newal of  acid  night  and  morning  ;  or  the  lower 
extremities  may  be  immersed  in  the  fluid  for 
about  twenty  minutes,  night  and  morning, and  the 
inner  sides  of  the  thighs  and  the  body  be  sponged 
at  the  same  time.  Earthenware  or  wooden  baths 
should  be  used ;  and  the  sponges  and  towels  after 
each  bath  must  be  well  washed  in  cold  water,  or 
they  will  be  destroyed  by  the  acid.  At  times  the 
external  use  of  the  acid  causes  purging;  and  in 
several  cases,  at  the  Seamen's  Hospital,  severe 
irritation  of  the  skin,  with  copious  papular 
eruption,  resulted,  and  the  remedy  had  to  be 
discontinued. 

Chloride  of  ammonium  and  iodide  of  potas- 
sium must  be  mentioned  as  drugs  that  have  been 
found  serviceable  in  reducing  livers  enlarged 
by  chronic  congestion.  In  the  hyperaemia  re- 
sulting from  disease  of  the  mitral  or  aortic 
valves,  or  from  chronic  lung-changes,  it  is  suffi- 
cient to  remark  that  the  chest^symptoms  will 
often  be  most  effectually  relieved  by  treatment 
dirocted  especially  to  the  liver. 

Much  benefit  will  result  in  many  cases  of 
hyperaemia  by  a  course  of  mineral  waters  at  one 
of  the  German  or  English  spas.  Marienbad,  the 
cool  springs  of  Carlsbad,  rather  than  the  Sprudel, 
Kissingen,  Cheltenham,  Harrogate,  &'c,  are  in- 
dicated in  active  hyperaimia;  the  more  to'iic 
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waters  in  the  more  chronic  forms  of  congestion. 
A  more  detailed  notice  of  the  different  spas  and 
waters  in  relation  to  liver-affections  is  given  at 
the  end  of  the  article  on  Functional  Disorders  of 
the  Liver.    See  Mineral  Waters. 

Stephen  H.  Ward. 

JjIVEK,  Hypertrophy  of. — In  true  hyper- 
trophy of  the  liver,  the  increase  in  the  size  of 
the  organ  is  due  to  enlargement  and  multipli- 
cation of  the  secreting  cells,  without  any  morbid 
change  having  taken  place  in  these,  and  with- 
out the  deposit  around  them  of  any  morbid 
material.  The  parenchyma  of  an  hypertrophied 
liver  is  generally  firm  and  vascular,  in  some  few 
instances  pale  and  flabby.  The  hypertrophy 
may  be  partial  or  general.  Partial  hypertrophy 
may  either  result  from  localised  irritation  of  the 
liver,  as  in  tight-lacing;  or  it  may  compensate 
for  some  other  portion  of  the  organ  reduced  or 
entirely  destroyed  by  disease,  as  in  the  large 
irregular  lobules  of  hepatic  tissue  formed  in 
advanced  cases  of  syphilitic  hepatitis.  General 
hypertrophy  has  been  found  in  some  cases  of 
diabetes  mellitus;  in  leukaemia;  and,  according 
to  Dr.  Jules  Simon,  in  a  certain  cachectic  con- 
dition produced  under  the  combined  influences 
of  deprivation,  scrofula,  and  residence  in  a  damp 
locality.  Whether  true  hepatic  hypertrophy  can 
he  caused  by  residence  in  hot  climates,  or  by 
prolonged  exposure  to  malaria,  seems,  according 
to  Frerichs,  to  be  open  to  doubt.  It  is  probably 
due  in  some  instances  to  prolonged  congestion 
of  the  liver,  and  as  a  result  of  such  a  condition 
may  occasionally  be  met  with  in  drinkers  and 
free  livers,  and  in  the  subjects  of  pulmonary  and 
cardiac  diseases.  W.  Johnson  Smith. 

LIVER,  Induration  of. — The  liver  is  com- 
monly hardened  whenever  it  is  small.  Simple 
induration  is  a  state  in  which  new  connective- 
tissue  seems  to  replace  the  proper  hepatic  tissue 
throughout  large  tracts  of  the  liver.  Often  the 
organ  becomes  small  and  lobulated  ;  at  other 
times  it  is  increased  in  size,  and  a  case  has  been 
known  in  which  it  weighed  eight  pounds,  consti- 
tuting a  connective-tissue  hypertrophy  of  the 
liver.  The  diseased  part  presents  the  appearance 
of  a  completely  homogeneous,  whitish-yellow, 
firm,  hard  mass ;  which  under  the  microscope 
is  seen  to  he  made  up  of  connective-tissue,  in 
which  no,  or  very  few,  elements  of  liver-sub- 
stance can  be  made  out. 

J.  Wickham  Legg. 

LIVER,  Inflammation  of,  Acute. — Sy- 
non.  :  Acute  Hepatitis  ;  Fr.  Hepatite  aig ue;  Ger. 
Acute  Leber  entziindung. 

It  is  usual  to  divide  acute  inflammation  of  the 
liver  into  perihepatitis,  involving  the  investing 
membrane  of  the  liver  and  Glisson's  capsule; 
and  hepatitis,  in  which  the  parenchyma  of  the 
liver  is  engaged — in  other  words,  into  superficial 
and  deep-seated  ;  but,  practically  speaking,  peri- 
hepatitis is  rarely  more  than  an  accompaniment 
of  hepatitis,  of  peritonitis,  or  of  an  acute  attack 
of  a  neighbouring  organ.  We  shall  not  treat  of 
the  two  separately,  as  they  are  constantly  asso- 
ciated with  each  other. 

jEtiology. — Acute  hepatitis  is  by  no  means 
u  common  affection  in  Europe,  and  even  in  the 
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tropics  congestion  is  far  more  frequent  than  acute 
inflammation.  The  chief  causes  of  hepatitis  are 
exposure  to  heat,  and  to  changes  of  temperature 
— both  of  which  have  a  large  share  in  what  is 
called  tropical  influence — irregular  habits  of  life, 
and  spirit-drinking.  Irregular  action  of  the 
liver  and  of  the  bowels  predisposes  to  it.  Men  in 
the  tropics  are  far  more  subject  to  the  disease 
than  women  or  children — in  fact  acute  hepatitis 
is  exceedingly  rare  in  children.  The  disease  is 
uncommon  in  men  under  the  age  of  twenty,  and 
appears  to  be  most  frequent  between  the  ages  of 
twenty-five  and  thirty-five.  Independently  of  the 
cases  in  which  it  appears  to  be  connected  with 
dysentery,  many  authors  believe  hepatitis  to  be 
induced  by  the  same  causes  as  those  which  pro- 
duce tropical  dysentery  and  tropical  fever — in 
other  words,  Ly  malarious  influences.  Hepatitis 
or  perihepatitis  are  sometimes  occasioned  by 
falls,  or  by  external  violence,  which  may  operate 
in  producing  them  either  directly  or  secondarily. 

Anatomical  Characters. — The  liver  when  in- 
flamed is  usually  represented  as  softened  and  con- 
gested, sometimes  having  a  granular  appearance. 
When  cut  into,  more  blood  flows  from  it  than 
usual.  It  is  sometimes  infiltrated  with  serous 
fluid,  with  lymph,  or  occasionally  with  small 
spots  of  pus.  While  portions  of  the  liver  are 
involved  in  inflammation,  other  portions  may  be 
unaltered ;  but  most  generally  it  is  inflamed  or 
congested  throughout,  in  some  parts  in  red 
patches,  while  in  other  parts  there  are  patches 
of  a  yellowish  colour.  These  may  be  traced  in 
their  changes  until  they  are  converted  into  ab- 
scesses, which  may  be  single,  or  less  frequently 
multiple ;  usually  these  are  enclosed  in  a  cyst, 
which  varies  from  the  thinnest  half-formed  mem- 
brane to  a  tolerably  tough  one.  If  there  has 
been  much  perihepatitis,  the  liver  is  very  com- 
monly adherent  to  the  diaphragm  or  to  the  neigh- 
bouring viscera  by  organised  lymph,  and  its 
capsule  is  thickened. 

With  reference  to  the  distribution  of  its  blood- 
vessels, it  has  been  presumed  that  congestion  of 
the  liver  is  mainly  caused  by  obstruction  to  the 
hepatic  veins,  consequent  on  affections  of  the 
heart  or  lungs,  or  by  some  obstruction  of  the 
vena  portse,  or  morbid  alteration  of  the  blood 
which  it  conveys.  In  inflammation,  again,  the 
capillaries  of  the  hepatic  artery  are  believed  to 
be  primarily  engorged.  But  these  matters  are 
not  very  certain.  As  regards  suppurative  in- 
flammation, Budd  maintains  that  it  is  the  result 
of  purulent  matter  taken  up  from  ulcerating  sur- 
faces of  the  bowel,  and  conveyed  to  the  liver  by 
the  vena  portse. 

Symptoms. — These  vary  much  in  their  degree 
of  acuteness.  There  is  frequently  in  the  com- 
mencement chilliness,  or  even  some  shivering, 
followed  by  fever.  The  appetite  is  impaired, 
and  there  may  be  loathing  of  food.  The  tongue 
is  white,  and  usually  has  a  thick  white  coat. 
The  bowels  are  sometimes  constipated;  more 
frequently  there  is  diarrhoea.  Sometimes  there 
is  great  thirst,  along  with  irritability  of  the 
stomach,  with  bilious  vomiting.  A  certain  de- 
gree of  jaundice  has  been  often  set  down  as  a 
symptom  of  hepatitis,  but  it  is  very  unusual. 
There  is  frequently  pain  in  the  right  shoulder, 
but  by  no  means  always.  There  is  often  a  short', 
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dry  cough.  There  is  generally  some  fever ;  the 
pulse  is  usually  from  100  to  110,  and  the  tem- 
perature of  the  body  is  increased  two  or  three 
degrees ;  but  there  is  seldom  presout  that  amount 
of  irritation  which  one  would  expect  to  find, 
■when  inflammation  is  so  acute  that  it  may  end 
in  suppuration.  In  the  region  of  the  liver  the 
symptoms  are  various.  Sometimes  there  is  sharp 
lancinating  pain,  especially  when  the  convex  sur- 
face is  most  affected ;  more  frequently  there  is 
a  dull,  heavy  pain,  which  is  increased  when  the 
patient  endeavours  to  lie  on  his  left  side.  There 
is  generally  pain  in  the  liver  on  pressure.  On 
careful  examination  the  viscus  •will  often  be 
found  to  be  increased  in  bulk,  but  by  no  means 
always  so.  It  may  be  enlarged  upwards  and 
backwards,  or  below  the  edge  of  the  ribs,  or 
towards  the  epigastrium.  If  the  inflammation  is 
at  all  acute,  or  if  there  be  perihepatitis,  ■which 
may  involve  the  lower  surface  of  the  diaphragm, 
there  may  be  shortness  of  breathing,  which  is 
often  very  distressing.  The  acuteness  of  suffer- 
ing depends  very  much  on  whether  the  surface 
or  the  deeper  portion  of  the  organ  is  most  in- 
volved in  the  inflammation.  The  urine  is  com- 
monly high-coloured,  and  contains  an  excess  of 
bile-pigment.  Sometimes  albumin  is  present, 
but  on  the  "whole  nothing  very  definite  is  known 
on  this  point. 

As  regards  the  duration  of  the  symptoms,  if 
there  only  be  perihepatitis,  they  will  probably 
subside  in  three  or  four  days.  Deep-seated  hepa- 
titis may  end  in  about  ten  days  in  resolution,  or 
in  the  formation  of  abscess  (see  Liver,  Abscess 
of) ;  or  the  disease  may  be  protracted  in  a 
less  acute  form  for  weeks  or  months,  producing 
enlargement  or  partial  induration  of  the  liver. 
In  such  cases,  and  indeed  in  the  less  acute 
form  of  hepatitis,  it  is  often  difficult  to  draw 
a  distinction  between  chronic  congestion  and 
chronic  inflammation. 

Diagnosis. — Hepatitis  is  not  very  likely  to  be 
confounded  with  other  affections.  If  the  sur- 
face is  particularly  involved,  when  there  is  much 
shortness  of  breath,  and  the  pains  are  lancinating, 
it  may  be  confounded  with  local  pleurisy  or 
pneumonia.  The  auscultatory  sounds,  as  also 
the  position  of  the  patient,  will  show  whether 
the  lungs  are  affected — for  with  pneumonia,  with 
intercostal  neuralgia,  with  inflammation  of  the 
stomach,  or  with  the  passage  of  gall-stones,  he 
will  not  lie  on  the  affected  side,  as  in  hepatitis  ; 
nor  is  there  in  these  diseases  the  excessive  irri- 
tability of  stomach  that  there  is  in  inflam- 
mation of  the  liver.  The  pain  of  gall-stones 
comes  on  more  suddenly,  is  more  acute,  and  dis- 
appears more  rapidly.  Sometimes  hepatitis  has 
been  confounded  with  enlargement  of  the  gall- 
bladder, but  usually  the  pyriform  shape  and  pro- 
minence of  that  organ  when  over-filled  should  be 
enough  to  distinguish  it.  As  for  the.  diagnosis 
between  hepatitis  and  perihepatitis,  it  is  chiefly 
of  importance  as  regards  the  prognosis.  The  pain 
in  the  latter  is  usually  more  acute,  less  of  a  dull 
pain,  and  is  less  persistent.  The  parenchyma 
of  the  viscus  is  less  sensitive  than  its  surface,  as 
has  appeared  to  the  writer,  on  handling  and  cut- 
ting off  two  or  three  inches  of  liver  which  had 
protruded  through  a  wound. 

■Prognosis.  —  The  prognosis  of  hepatitis  is 


grave,  but  its  termination  is  generally  favourable 
in  temperate  climates,  especially  when  the  case  is 
one  rather  of  perihepatitis  than  of  hepatitis.  In 
the  tropics  the  disease  is  much  more  formidable. 
There  is  always  the  risk  of  its  running  into  ab- 
scess ;  or,  if  that  be  avoided,  of  a  state  of  chronic 
hyperemia  of  the  organ,  with  enlargement  anc 
constant  tendency  to  relapse  supervening.  The 
complication  with  dysentery  or  chronic  diarrhrea 
is  frequent  and  unfavourable.  The  ratio  of 
mortality  differs  much  in  different  places,  and 
in  the  same  place  in  different  seasons ;  and  it  is 
difficult  to  ascertain  the  absolute  mortality  of 
hepatitis,  as  long  as  congestion  and  inflammation 
of  the  liver  are  not  distinguished  in  statistical 
returns.  However,  hepatitis  (if  cholera  be  ex- 
cluded) has  long  been,  and  continues  to  be 
steadily,  the  greatest  source  of  mortality  among 
our  soldiers  in  India.  The  French  found  it  a 
very  fatal  disease  in  Algiers,  and  it  has  always 
been  one  of  the  most  serious  diseases  of  hot 
countries. 

Treatment. — The  activity  of  treatment  must 
be  regulated  by  the  acuteness  of  the  case,  and  by 
the  presence  or  absence  of  complications,  such  as 
dysentery.  In  former  days  repeated  venesection 
used  to  be  employed.  We  now  find  leeches 
applied  over  the  liver  or  to  the  anus  at  least  as 
effectual.  Emollient  cataplasms  are  to  be  kept 
constantly  applied  to  the  side.  The  bowels 
should  be  freely  acted  on  with  the  neutral  salts. 
The  action  of  ipecacuanha  in  large  doses  is  very 
useful,  whether  it  produces  nausea  or  operates 
on  the  bowels.  It  is  particularly  indicated  where 
there  is  dysenteric  complication.  The  general 
feeling  is  that  the  induction  of  vomiting  operates 
unfavourably,  but  in  the  early  stage  of  the  dis- 
ease we  do  not  think  a  certain  amount  of  it  in- 
jurious. It  seems  to  relieve  the  liver  to  some 
extent.  Calomel  and  opium,  and  the  exhi- 
bition of  calomel  in  small  doses,  to  touch  the. 
gums,  was  the  old  treatment  in  India;  while 
the  French  trusted  mainly  to  the  exhibition  of 
calomel,  ipecacuanha,  and  opium.  Both  modes 
of  treatment  were  believed  to  yield  satisfactory 
results.  The  popular  idea  that  if  the  patient 
was  once  salivated  he  was  secure  from  the  forma- 
tion of  abscess  had  no  foundation  in  fact.  If 
there  is  much  general  fever,  the  use  of  an 
ordinary  diaphoretic  mixture,  with  a  larger  pro- 
portion of  tartar  emetic,  will  be  found  useful ; 
if  nausea  is  produced,  so  much  the  bettor.  When 
the  symptoms  become  less  acute,  the  steady  use 
of  moderate  saline  aperients,  or  of  iodide  of 
potassium — in  short,  the  ordinary  treatment  for 
congested  liver,  should  be  adopted.  Counter- 
irritants  and  blistering,  or  the  application  of 
tincture  of  iodine  over  the  liver,  are  of  more  use 
in  this  than  in  the  earlier  stages.  The  nitro- 
muriatic  acid  bath  has  long  been  a  popular  re- 
medy in  the  chronic  stage  of  hepatitis.  The 
body  may  bo  immersed,  but  a  bath  for  the  feet, 
or  sponging  the  side  with  a  solution  of  the  acid, 
will  usually  be  found  as  efficacious.  The  in- 
ternal use  of  the  mineral  acids  the  writer  believes 
to  be  more  effective.  Change  of  climate  exer- 
cises a  singularly  beneficial  effect ;  especially 
that  obtained  by  a  sea-voyage.  Sudden  exposure 
to  cold,  however,  after  a  return  from  a  warm 
climate,  must  be  particularly  guarded  against. 
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The  treatment  of  the  sequelae  of  hepatitis  be- 
comes practically  that  of  congestion  of  the  liver. 
The  steady  use  of  saline  aperients,  or  a  resort 
to  the  saline-alkaline,  or  to  alkaline  baths,  as 
Carlsbad,  Marienbad,  Elster,  Vichy  and  others, 
•will  be  found  beneficial.  In  the  acute  stage  the 
diet  must  be  low,  and  limited  chiefly  to  fluids. 
Great  attention  must  be  paid  to  diet  during  con- 
valescence also  ;  attention  to  this  will  help  mate- 
rially in  preventing  the  disease  from  becoming 
chronic ;  and,  indeed,  there  is  no  better  prophy- 
lactic against  hepatitis  than  a  carefully  regu- 
lated diet,  "with  abstinence  from  spirituous 
drinks.  J.  Macpherson. 

LIVER,  Inflammation  of,  Chronic. — This 
is  usually  only  another  name  for  cirrhosis.  Some- 
times the  name  is  given  to  a  perihepatitis,  a 
thickening  and  opacity  of  the  capsule  enclosing 
the  liver,  and  beneath  which  the  liver-substance 
is  found  hardened  and  tough,  due  to  an  over- 
growth of  the  connective  tissue  from  the  capsule. 
Most  pathologists,  however,  look  upon  cirrhosis  as 
a  chronic  inflammation  of  the  liver,  and  the  name 
is  usually  restricted  to  this  state.  See  Liver, 
Cirrhosis  of.  J.  "Wickhaw  Legg. 

LIVER,  Malformations  of. — Abnormali- 
ties in  the  form  of  the  liver  are  not  common, 
and  are  more  often  acquired  than  congenital. 
The  following  are  some  of  the  most  frequently 
observed  malformations  that  are  congenital,  and 
due  to  some  original  defect : — A  more  or  less 
quadrangular  liver ;  a  rounded  liver ;  reduced 
proportions  or  total  absence  of  left  lobe ;  pro- 
longation of  the  left  lobe  in  the  form  of  a  narrow 
tongue-like  process  towards  the  region  of  the 
spleen  ;  abnormal  grooving  of  the  surfaces  of  the 
liver ;  extreme  depth  of  normal  fissures.  Another 
occasional  variety  of  hepatic  malformation  con- 
sists in  extensive  lobulation,  and  the  existence 
of  one  or  more  additional  small  lobes — a  con- 
dition met  with  in  the  livers  of  rodent  animals. 
An  extreme  instance  of  this  extensive  lobulation 
was  observed  by  Dr.  Dickinson,  and  is  recorded 
in  the  Transactions  of  the  Pathological  Society 
(vol.  xvii.,p.  160).  Acquired  malformation  may 
be  due  to  hepatic  abscess ;  to  hydatids  of  the 
liver;  to  new-growths;  to  some  form  of  chronic 
inflammation  (cirrhosis,  syphilitic  disease) ;  or, 
finally,  to  compression  of  the  organ  by  tight- 
lacing  and  other  means. 

"W.  Johnson  Smith. 

LIVER  Malignant  Disease  of. — Defini- 
tion.— Development  in  the  liver  of  cancerous  or 
sarcomatous  growths,  either  primary,  or  secondary 
to  similar  growths  elsewhere  ;  causing,  generally, 
enlargement  of  the  organ,  with  irregularity  of  its 
surface ;  attended  with  pain,  often  with  jaundice 
and  ascites,  with  marked  cachexia  and  progressive 
emaciation  ;  and  having  usually  a  rapidly  fatal 
termination. 

2Etioloqy. — Sex  has  no  influence  in  the  cau- 
sation of  hepatic  cancer ;  the  disease  occurs  as 
often  in  males  as  in  females.  It  is  very  rare 
in  early  life,  but  cases  are  recorded.  Of  eighty- 
three  cases  analysed  by  Frerichs,  forty-one  were 
between  forty  and  sixty  years  of  age,  and  the 
remainder  in  nearly  equal  proportions  above  and 
below  that  period.    Climate,  habits  of  life,  over- 
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indulgence  in  the  use  of  spirituous  liquors,  do 
not  seem  to  play  any  part  in  determining  the 
malady.  The  influence  of  hereditary  tendency  to 
cancer  must  not,  however,  be  overlooked. 

Anatomical  Characters.  —  The  malignant 
growths  which  affect  the  liver  are  usually  the 
carcinomata — the  true  cancers;  and  of  these,  in 
nearly  all  cases,  the  schirrous  and  medullary  or 
encephaloid  forms ;  the  colloid  being  rarely  met 
with,  and  then  only  as  a  secondary  deposit.  Of 
the  sarcomata,  the  melanotic  and  round-celled  or 
medullary  sarcomata  are  met  with  occasionally. 
Cancer  may  occur  as  an  infiltration  of  the  liver- 
tissue,  when  large  masses  of  the  liver  are  uni- 
formly affected,  and  little  or  no  irregularity  of 
surface  results.  It  usually,  however,  occurs  in 
circumscribed  masses,  smaller  nodules  or  larger 
protuberances,  varying  in  size,  to  use  a  familiar 
comparison,  from  that  of  a  pea  to  that  of  a  child's 
head.  These  masses  are  more  or  less  numerous, 
and  usually  distinct ;  or  they  may  encroach  upon 
one  another,  and  give  an  appearance  of  coales- 
cence. "When  near  the  surface,  they  give  rise 
to  the  marked  irregularity  which  is  very  charac- 
teristic of  the  disease ;  and  when  large  and 
numerous,  cause  considerable  increase  in  the 
size  of  the  liver.  The  masses  on  the  surface 
are  sometimes  flattened,  and  have  a  central 
depression  which  has  been  designated  as  '  cancer 
navel.'  The  growths  may  be  firm  and  of  brawny 
or  even  cartilaginous  consistence,  as  when 
scirrhus  prevails  ;  or  they  may  be  of  medullary 
softness,  when  an  incision  will  yield  freely  the 
so-called  cancer-juice.  The  cut  surface  is  either 
white,  or  reddish-white,  or  darker  red  when 
blood  has  been  recently  extravasated,  or  of  vary- 
ing colour,  from  altered  blood-pigment,  when 
the  extravasation  of  blood  has  been  of  longer 
date.  The  portal  and  hepatic  veins  are  some- 
times invaded  by  the  cancer,  and  a  clot  is  formed 
in  them,  which  becomes  cancerous.  Colloid 
cancer  of  the  liver  occurs  rarely  as  a  secondary 
invasion  from  the  stomach  or  peritoneum.  Me- 
lanotic sarcoma  or  melanosis  exists  occasionally 
in  conjunction  with  the  disease  in  other  parts 
of  the  body.  Malignant  disease  of  the  liver  is 
primary  in  about  one-fourth  of  all  cases ;  se- 
condary in  the  remainder ;  and  in  about  one-half 
of  the  cases  in  which  it  is  so,  the  primary 
disease  has  been  seated  in  structures  connected 
with  the  portal  system. 

Symptoms. — In  the  earlier  stage  of  this  disease, 
the  symptoms  may  be  merely  subjective,  and 
then  diagnosis  will  be  difficult.  When  the  dis- 
ease, however,  is  far  advanced,  a  prominent 
irregular  swelling  may  be  seen,  raising  the  ab- 
dominal parietes,  and  occupying  often  a  large 
portion  of  the  abdominal  cavity.  Lesser  grades 
of  the  disease  may  be  detected  by  palpation  and 
percussion.  The  liver  will  be  found  to  extend 
more  or  less  beyond  its  normal  limits ;  to  be  hard 
and  resisting ;  and,  in  a  large  proportion  of  cases, 
irregular.  In  a  few  cases,  however,  when  the 
disease  is  infiltrated,  the  surface  will  perhaps 
be  smooth  throughout.  At  times  there  is  no 
enlargement  of  the  organ,  and  the  portion  af- 
fected lies  under  the  ribs,  so  that  physical  exa- 
mination does  not  help  us.  There  is  often 
tenderness  on  pressure,  especially  when  the  peri- 
toneal coat  is  inflamed.  Usually,  but  not  always, 
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there  is  pain  in  the  livor  itself;  sometimes 
meroly  a  feeling  of  tightness  und  fulness  ;  at 
other  times  a  gnawing,  aching  pain ;  and  some 
patients  have  described  the  pain  as  '  burning.' 
There  is  frequently  also  pain  shooting  back  to 
the  spine,  over  the  sacrum,  or  about  the  angle 
of  the  right  scapula.  A  sensation  as  of  a  cord 
drawn  round  the  right  hypochondrium  has  been 
complained  of.  There  is  sometimes  pain  radia- 
ting down  to  the  lower  part  of  the  abdomen  ;  and 
occasionally  wandering  pains  in  the  extremities 
and  body  generally  are  complained  of.  When  the 
stomach  is  intact,  there  may  be  no  material  dis- 
turbance of  its  functions,  but  usually  derangement 
is  manifested  by  loss  of  appetite,  nausea,  vomit- 
ing, and  other  symptoms,  which  will  be  intensi- 
fied if  the  stomach  is  implicated  in  the  disease. 
The  bowels  are,  as  a  rule,  constipated  in  the 
earlier  stage,  but  towards  the  close  there  is  often 
dysenteric  diarrhoea.  Jaundice  occurs  in  nearly 
one-half  of  the  cases  of  malignant  disease  of  the 
liver,  and  is  due  to  compression  of  the  bile-ducts 
by  cancerous  masses  within  the  organ,  or  by  an 
enlarged  lymphatic  gland  in  the  portal  fissure. 
When  once  established  it  is  permanent,  and  the 
colour  of  the  patient  varies,  being  pale  yellow,  or 
deep  olive-yellow,  or  greenish,  or  sometimes  of 
the  dark  hue  which  has  given  rise  to  the  term 
'  black  jaundice.'  The  stools  in  such  cases  are 
white  or  clayey  in  appearance ;  and  the  urine 
deep-coloured  from  bile-pigment.  The  condition 
of  urine,  when  there  is  no  jaundice,  is  variable ; 
in  the  earlier  stages  of  the  disease  it  is  generally 
scanty  and  pigmented,  and  loaded  with  lithates ; 
in  the  last  stage,  according  to  Dr.  Parkes,  copi- 
ous, pale,  and  deficient  in  urea.  This  condition 
he  attributes  to  the  utter  failure  of  digestive 
and  nutritive  power.  Ascites  is  present  in  more 
than  half  of  the  cases,  and  is  due  either  to  com- 
pression of  the  portal  vessels,  or  to  inflamma- 
tion of  the  peritoneum.  Sometimes  the  large 
size  of  the  tumour,  especially  if  ascites  to  any 
extent  be  present,  may  cause  much  pressure  up- 
wards, and  give  rise  to  distressing  chest-symp- 
toms, such  as  embarrassed  breathing,  or  palpi- 
tation. Haemorrhage  not  unfrequently  occurs  in 
advanced  cases.  The  blood  may  come  from  the 
stomach  or  bowels,  and  be  due  to  portal  obstruc- 
tion ;  or  may  be  of  passive  character,  as  in  scurvy 
or  purpura ;  and  the  bleeding  may  take  place 
beneath  the  skin,  or  come  from  the  stomach  or 
bowels.  In  the  latter  case  the  haemorrhage  is 
accompanied,  according  to  Frerichs'  experience, 
by  intense  jaundice,  and  usually  by  somnolence 
and  delirium.  The  complexion  of  patients  suffer- 
ing from  the  disease  under  consideration,  when 
there  is  no  jaundice,  is  usually  sallow,  anaemic, 
earth- coloured.  There  is,  in  a  large  majority  of 
cases,  progressive,  and  towards  the  close,  often 
extreme  emaciation.  Generally  there  is  no  fever, 
but  a  sort  of  hectic  may  occur  when  the  can- 
cerous development  goes  on  rapidly,  and  involves 
several  organs.  When  the  disease  of  the  liver 
is  secondary  to,  and  complicated  with  cancerous 
affections  of  other  organs,  as  the  stomach — which 
occurs  in  a  considerable  proportion  of  cases — 
pancreas,  uterus,  or  mammary  gland,  symptoms 
will  exist  indicating  such  complications,  but  need 
not  be  specially  dealt  with  here. 

Diagnosis. — When  hepatic  cancer  is  somewhat 


advanced,  and  the  liver  large  and  irregular  on 
its  surface,  the  diagnosis  will  be  easily  effected. 
In  the  early  stage,  on  the  contrary,  and  in  cases 
in  which,  throughout,  the  liver  is  not  perceptibly 
enlarged,  one  must  be  cautious  in  giving  a  hasty 
or  too  decided  opinion.  Inherited  tendency  to 
cancer ;  the  age  of  the  patient ;  in  women  the 
period  of  'change  of  life;'  a  sallow,  earthy 
aspect ;  progressive  emaciation  ;  and  pain  in  the 
right  hypochondrium,  point  with  fair  probability 
to  the  disease.  But  nearly  the  same  conditions 
and  symptoms  may  be  associated  with  aggravated 
hypochondriasis,  or  chronic  tendency  to  gall- 
stones ;  and  in  the  latter  case,  the  difficulty  ot 
diagnosis  is  increased,  as  gall-stones  are  often 
associated  with  cancer.  Permanent  closure  ol 
the  bile-duct  from  other  causes  gives  rise  to 
persistent  jaundice  and  other  symptoms,  as  in 
the  case  of  closure  by  pressure  from  a  cancerous 
mass.  Enlargement  of  the  liver  from  malignant 
disease  may  be  confounded  with  the  following 
hepatic  enlargements  and  malignant  tumours  : — 
1.  Albuminoid  or  lardaceous  disease.  In  this 
affection  the  hard,  perfectly  smooth  surface,  with 
preservation  of  normal  shape  of  the  liver,  absence 
of  pain  in  the  tumour,  and  of  jaundice,  will  be 
sufficiently  distinctive,  unless  the  liver  is  ren- 
dered somewhat  uneven  by  other  associated 
affections.  2.  In  a  not  very  advanced  stage  of 
cirrhosis,  as  also  of  malignant  disease,  the  liver 
may  be  enlarged,  and  its  surface  uneven,  and  in 
both  diseases  there  is  great  resemblance  in  the 
aspect  and  general  cachectic  state  of  the  patient, 
and  similar  disturbance  of  gastric  and  hepatic 
function.  In  cancer,  however,  the  ascites  is 
generally  but  slight,  and  the  liver,  instead  of 
contracting,  as  it  usually  does  in  cirrhosis  as  the 
disease  progresses,  continues  to  increase,  and  is 
markedby large  nodules  and protuberances,which 
contrast  with  the  smaller  elevations  in  cirrhosis. 
In  cancer  the  skin  is  often  perspiring  ;  in  cirrhosis 
it  is  harsh  and  dry.  Intemperance  is  not  an 
element  in  the  aetiology  of  cancer,  as  it  is  in 
cirrhosis.  In  the  latter  disease,  as  also  in  lar- 
daceous liver,  the  spleen  is  frequently  enlarged. 
3.  Hydatid  tumour  is  to  be  distinguished  from 
a  localised  cancerous  mass  by  the  presence  of 
more  or  less  distinct  fluctuation ;  and  the  absence 
of  pain,  and  of  serious  functional  and  constitu- 
tional symptoms.  4.  A  tumour  caused  by  hepa- 
tic abscess  would  probably  give  evidence  of 
fluctuation;  be  associated  with  or  consecutive 
upon  dysentery ;  and  often  attended  by  rigors, 
hectic  fever,  and  characteristic  shoulder-tip  pain. 
5.  Malformations  and  malpositions  of  the  liver 
have  been  mistaken  for  cancerous  enlargement, 
especially  in  females  about  the  period  of 
'  change  of  life.'  6.  A  highly-distended  gall- 
bladder has  been  mistaken  for  a  cancerous  pro- 
jection from  the  liver;  but  the  smooth,  oval 
swelling,  and  the  site  of  the  enlargement,  are 
distinctive,  and,  as  Frerichs  says,  a  practitioner 
who  made  an  erroneous  diagnosis  in  such  case 
would  be  wanting  in  the  tactus  cruditus.  7.  Cancer 
of  the  omentum  would  present  a  movable  tumour, 
separable,  probably,  from  the  liver  by  a  slight 
area  of  tympanitic  resonance.  8.  Cancerous  de- 
posits in  the  left  lobe  of  the  liver  may  be  readily 
mistaken  for  cancerous  affections  of  the  stomach. 
The  following  points  will  assist  in  diagnosis: — 
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(a)  Percussion  in  the  greatest  thickening  of  the 
stomach-walls  gives  a  tolerably  clear,  tympa- 
nitic sound;  in  cancer  of  the  left  lobe  of  the  liver, 
the  sound  is  much  more  deadened,  and  is  only 
somewhat  tympanitic  on  stronger  percussion 
stroke  ;  (b)  careful  examination  of  the  liver,  and 
of  the  stomach,  when  f'lll  and  when  empty,  will 
also  lead  to  a  correct  conclusion  ;  (c)  even  when 
the  liver  and  stomach  are  both  affected,  careful 
examination  may  often  make  out  the  boundaries 
of  disease  in  each.  9.  Malignant  tumour  of 
the  right  lobe  may  be  mistaken  for  malignant 
enlargement  of  the  right  kidney.  Percussion 
will  generally  give  a  tympanitic  sound,  from  the 
presence  of  intestine  between  the  kidney  and 
liver.  The  hepatic  tumour  is  also  distinguished 
from  this  and  other  abdominal  tumours  by  its 
following  the  movements  of  the  diaphragm  in 
respiration.  But  when  the  renal  enlargement  is 
very  great,  diagnosis  is  not  easy.  Three  or  four 
years  ago  a  sailor  was  brought  into  the  Seamen's 
Hospital  with  an  immense  tumour  occupying 
the  greater  part  of  the  abdomen.  This  was 
diagnosed  by  all  who  saw  it  as  malignant  disease 
of  the  liver.  After  death,  however,  it  was  found 
that  the  liver  was  quite  healthy,  much  com- 
pressed and  narrowed,  and  spread  out  over  the 
upper  part  of  an  enormous,  cancerous  kidney. 
10.  Malignant  disease  of  the  ascending  or  trans- 
verse colon  will  constitute  a  movable,  and  gene- 
rally somewhat  tympanitic  swelling  ;  and  faecal 
accumulations  in  the  colon  may  be  removed,  but 
not  always  readily,  by  aperients  and  injections. 
Percussion,  too,  will  often  elicit  a  resonant  space 
between  the  enlarged  intestine  and  the  liver. 

Pbognosis. — The  prognosis  is  always  unfa- 
vourable. The  disease  when  once  fully  pro- 
nounced runs  its  course  rapidly,  the  fatal  ter- 
mination being  seldom  deferred  beyond  a  year. 
Schirrus  has  usually  a  longer  duration  than 
medullary  cancer. 

Treatment. — This  can  be  but  palliative,  and 
directed  to  rendering  the  inevitably  fatal  course 
as  smooth  as  possible,  by  relieving  distressing 
symptoms.  Remedies  which  in  other  hepatic 
affections  are  valuable,  such  as  cholagogues,  or 
mineral  waters,  are  here  useless,  if  not  worse. 
The  diet  should  be  plain  and  nourishing ;  and 
the  moderate  use  of  wine  and  alcohol  is  not  con- 
tra-indicated, as  in  other  disorders  of  the  liver. 
Serious  gastric  and  other  derangements  must  be 
met  by  appropriate  remedies;  it  being  always 
borne  in  mind  that  we  have  to  soothe  the  patient, 
and  not  add  to  his  distress  by  the  exhibition  of 
nauseous  drugs.  For  the  relief  of  pain,  the  various 
preparations  of  opium  are  indicated,  and,  as  a 
rule,  morphia  acts  the  best.  It  may  be  adminis- 
tered either  internally,  or  by  the  hypodermic 
method,  and  must  be  repeated  when  pain  demands 
it.  Local  applications  over  the  liver,  as  poul- 
tices, spongio-piline,  &c,  with  solution  of  opium 
sprinkled  over  the  surface,  are  useful,  especially 
when  the  peritoneal  coat  is  inflamed.  Tapping 
should  not  be  had  recourse  to  for  the  relief  of 
ascites,  unless  this  becomes  so  great  as  to  inter- 
fere by  upward  pressure  with  the  functions  of 
the  lungs  or  heart.  The  fluid  soon  reaccumulates, 
and  the  effect  of  the  operation  is  to  hasten  the 
fatal  termination. 

Stephen  H.  Wabd. 
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in  the  position  of  the  liver  are  much  less  rare 
than  abnormalities  in  its  form.  The  more  fre- 
quent forms  of  congenital  displacement  are  these : 
Lateral  transposition,  the  liver  being  found  on  the 
left  instead  of  the  right  side  of  the  abdomen; 
eventration,  the  organ  being  exposed  in  front  of 
the  abdomen  of  a  foetus ;  the  presence  of  more 
or  less  of  the  liver  in  the  chest,  through  con- 
genital deficiency  of  the  diaphragm.  In  acquired 
displacement  the  liver  may  be  either  depressed 
or  elevated,  some  rotation  of  the  organ  on  its 
transverse  axis  taking  place  in  an  opposite  direc- 
tion in  each  case.  Depression  may  be  caused  by 
pressure  from  above,  as  by  effusion  in  the  right 
pleural  cavity,  and  probably  to  some  slight  ex- 
tent by  considerable  pericardial  effusion,  or  car- 
diac hypertrophy.  Elevation  of  the  liver,  which 
takes  place  more  frequently,  may  be  due  to  preg- 
nancy, ascites,  or  the  presence  of  some  large  ab- 
dominal tumour.  Curvature  of  the  spine,  whether 
lateral  or  angular,  usually  gives  rise  to  some 
change  in  the  position  of  the  liver.  In  Potts' 
disease  the  organ  is  often  forced  downwards 
towards  the  crest  of  the  right  ilium. 

By  tight-lacing  both  the  position  and  the 
form  of  the  liver  may  be  altered.  The  organ 
may  be  forced  downwards,  and  at  the  same 
time  so  twisted  on  its  transverse  axis  that  its 
convex  surface  looks  directly  forwards,  and  its 
concave  surface  directly  backwards.  When 
tightly  compressed  the  upper  surface  of  the  right 
lobe  becomes  marked  by  the  ribs,  and  presents 
transverse  puckerings.  At  the  same  time  the 
right  lobe  is  bent  upon  itself,  the  concavity  of 
its  lower  surface  being  much  increased.  The 
hepatic  tissue  corresponding  to  the  summit  of 
the  arch  thus  formed  gradually  wastes,  until 
at  last  the  lobe  is  divided  into  two  portions  by 
a  deep  transverse  groove,  which  portions  are 
connected  merely  by  a  membranous  band,  com- 
posed of  thickened  serous  membrane,  and  the 
corresponding  portion  of  the  hepatic  capsule. 

W.  Johnson  Smith. 

LIVEK,  Morbid  Growths  of. — Several 
morbid  growths  have  been  met  with  in  the  liver, 
of  which  the  following  are  the  most  import- 
ant : — 

1.  Simple  Cysts.  —  These  formations  are 
not  often  met  with  in  the  liver.  There  may  be  a 
single  cyst,  which  is  usually  large ;  or  a  number 
of  small  cysts  scattered  throughout  the  organ. 
In  the  latter  case  the  condition  is  analogous  to 
that  of  the  so-called  cystic  disease  of  the  kidney, 
and  indeed  is  sometimes  associated  with  this 
affection.  The  cyst-wall  consists  of  a  fibrous 
membrane  projecting  in  folds  into  the  cavity  of 
the  sac,  and  lined  on  its  inner  surface  by  pave- 
ment-epithelium. The  cyst  almost  always  con- 
tains thin  clear  fluid,  and  is  not  connected  with 
any  bile-duct  or  vessel. 

2.  Dermoid  Cysts. — Mr.  Hulke  has  recorded 
an  instance  in  which  several  dermoid  cysts  in  a 
withered  condition  were  found  attached  to  the 
surface  of  the  liver. 

3.  Erectile  Tumours. — An  hepatic  erectile 
or  cavernous  tumour  consists  of  a  small  red  or 
bluish-red  formation,  of  a  more  or  less  globular 
shape,  of  reticulated  structure,  and  containing 
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fluid  blood  or  soft  coagula.  Growths  of  this 
nature  are  often  multiple,  and  each  of  about 
the  size  of  a  filbert;  they  are  usually  found 
either  along  the  anterior  margin  of  the  liver, 
or  on  the  upper  surface  of  the  organ,  noar  the 
attachment  of  the  suspensory  ligament.  Each 
tumour  is  enclosed  in  a  capsule  of  delicate  con- 
nective-tissue. Though  seated  at  the  periphery 
of  the  liver,  an  erectile  tumour  soldom  projects 
beyond  the  surface  of  the  organ.  Much  remains 
to  be  made  out  as  to  the  pathological  signifi- 
cance of  these  tumours,  especially  with  regard 
to  their  relation  to  malignant  disease.  There  is 
some  difference  of  opinion  as  to  their  connection 
with  the  hepatic  vascular  system.  Virchow  and 
Wilks  hold  that  they  are  in  communication  with 
minute  branches  of  the  hepatic  artery ;  whilst 
Frerichs  states  that  they  cannot  be  injected 
through  this  vessel  or  through  the  hepatic  veins, 
but  only  through  branches  of  the  portal  vein. 

4.  Lymphatic  Formations. — The  liver  is 
sometimes  found  studded  in  all  parts  with 
minute  patches  of  tissue  of  soft  consistence, 
each  patch  being  made  up  of  an  aggregation  of 
lymphoid  cells  disposed  in  the  meshes  of  a  deli- 
cate reticulum.  These  patches  of  tissue  are  in 
close  connection  with  small  vessels,  from  the 
■walls  of  which,  according  to  Frerichs,  they  are 
developed.  This  condition  is  associated  with 
leukaemia. 

5.  Tubercle.— Tubercle,  as  met  with  in  the 
liver,  occurs  only  in  the  form  of  minute  miliary 
granulations,  scattered  throughout  the  whole 
organ,  but  accumulated  more  especially  on  the 
surface.  These  growths  have  been  rarely 
observed  in  the  liver,  and  in  most  of  the  in- 
stances in  association  with  acute  general  tu- 
berculosis. 

6.  Cancer. — Different  forms  of  cancer  are 
liable  to  affect  the  liver ;  but  this  class  of 
diseases  is  so  important  that  they  require  sepa- 
rate consideration.  See  Livee,  Malignant  Dis- 
ease of. 

7.  Hydatids. — This  is  an  important  disease 
affecting  the  liver,  which  demands  notice  in  this 
connection,  but  it  is  discussed  in  a  separate 
\rticle.    See  Liver,  Hydatids  of. 

8.  Benign  Growths. — Fibrous  and  other 
growths  have  been  in  rare  instances  found  in 
the  liver,  but  they  do  not  give  rise  to  any 
clinical  signs.  W.  Johnson  Smith. 

LIVER,  Nutmeg. — Synon.  :  Fr.  Foie  noix 
demuscade ;  Ger. Muscatnussleber. — Nutmeg-liver 
consists  in  a  chronic  passive  congestion  of  the 
organ,  a  state  which  may  always  be  brought  about 
when  there  exists  any  impediment  to  the  circu- 
lation of  the  blood  through  the  heart  or  lungs. 
The  radicles  of  the  hepatic  vein  become  filled  with 
blood,  and  thus  the  centre  of  each  acinus  shows 
a  deep  red,  while  the  outer  parts  are  either 
yellow  or  of  natural  tint.  A  nutmeg  appearance 
is  thus  given  to  the  liver,  which  is  often  shrunken 
and  tough,  with  adherent  capsule,  and  granular 
surface.  Under  the  microscope  the  centre  of  the 
acinus  is  seen  to  bo  filled  with  dilated  blood- 
vessels, which,  pressing  on  the  livor-colls,  cause 
them  to  atrophy,  so  that  in  advanced  stages  of 
tho  disease  they  disappear  altogether,  and  the 
centro  of  tho  ucinus  is  made  up  of  blood-vessels 
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only,  but  there  is  no  increase  of  the  connective 
tissue  in  the  same  situation.  The  capsule  of 
Glisson  now  and  then  takes  on  an  overgrowth, 
just  as  in  cirrhosis  ;  and  the  connective  tissue 
between  the  lobule  and  around  the  vessels  is 
considerably  increased.  It  is  to  this  overgrowth 
of  the  connective  tissue  that  the  shrinking  and 
hardening  of  the  liver  are  due. 

Symptoms. — The  liver  may  sometimes  be  felt 
during  life  under  the  ribs,  more  often  not.  Slight 
jaundice  is  often  present.  The  spleen  is  not  en- 
larged, but  is  small— the  opposite  condition  to 
that  found  in  cirrhosis. 

Treatment.—  This  must  be  directed  to  the 
condition  of  the  heart  or  lung  upon  which  the 
obstruction  to  the  circulation  depends.  Nutmeg- 
liver  may  always  be  suspected  when  there  exists 
any  impediment  to  the  return  of  blood  from  the 
hepatic  veins.  J.  Wickham  Lego. 

LIVER,  Pigmentation  of. — In  subjects  who 
have  succumbed  to  intense  malarious  fever,  and 
in  some  who  during  life  had  suffered  from  fre- 
quent attacks  of  intermittent  or  remittent  fever 
in  hot  climates,  the  liver  may  he  found  to  be 
stained  by  pigment,  either  diffused  throughout 
the  whole  organ,  or  dispersed  here  and  there 
in  irregular  patches.  This  pigmentation  of  the 
liver  is  always  associated  with  a  similar  condi- 
tion of  the  spleen,  and  frequently  with  staining 
of  the  nervous  centres,  the  lungs,  the  kidneys, 
and  the  lymph-glands.  Hepatic  pigmentation  is 
one  of  the  chief  post-mortem  phenomena  of  the 
condition  known  as  '  melanaemia,'  in  which  the 
blood,  especially  that  of  the  portal  system,  is  per- 
vaded by  granules  of  pigment  of  a  black  or  deep- 
brown  colour,  some  of  which  are  free  and  isolated, 
some  held  together  in  irregular  masses  by  a  pale 
jelly,  and  others  enclosed  in  cells.  In  the  pig- 
mented liver  these  granules  are  to  be  found  in 
the  portal  blood,  in  the  walls  of  the  capillaries, 
and  outside  the  vessels,  scattered  amongst  the 
hepatic  cells,  but  not  within  these  cells.  In  an 
early  stage  of  the  hepatic  pigmentation  the  stain- 
ing affects  only  the  periphery  of  each  lobule, 
but,  as  the  disease  progresses,  the  deposit  gra- 
dually extends  to  the  centre  of  the  lobules,  and 
attacks  the  hepatic  venous  system.  The  arterial 
capillaries  also  contain  similar  pigment-granulos. 

Symptoms. — The  size  of  the  affected  liver 
varies  in  different  cases,  and  according  to  the 
severity  and  the  stage  of  the  disease.  The 
organ  is  sometimes  congested  and  swollen ;  it 
often  remains  of  normal  size ;  in  some  few 
instances  it  finally  becomes  atrophied.  The 
main  symptoms  of  this  condition  of  the  liver 
are  occasional  intestinal  haemorrhage,  diarrhoea, 
and  ascites.  These  symptoms  in  well-marked 
cases  of  melanaemia  are  usually  associated  with 
albuminuria,  due  to  pigmentary  affection  of  the 
kidneys,  and  with  more  severe  symptoms  due  to 
cerebral  complications,  such  as  delirium,  coma, 
and  paralysis.  Melanaemia  has  been  met  with 
mostly  in  warm  climates,  and  occasionally  during 
severe  epidemics  of  intermittent  and  remittent 
fevor  in  some  parts  of  the  North  of  Europe.  In 
this  country  it  has  been  very  rarely  observed. 
See  Blood,  Morbid  Conditions  of. 

W.  Johnson  Smith. 

LIVEB,  Syphilitio  Disease  of. — The  liver 
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occasionally  becomes  diseased  during  the  tertiary 
stage  of  syphilis,  or  the  period  of  gummy  deposits, 
the  hepatic  affection  being  associated  at  some 
period  ■with  osseous  and  cutaneous  lesions,  and 
■with  syphilitic  cachexia. 

Anatomical  Chahacteks. — Syphilitic  hepatitis 
may  attack  both  the  capsule  (^perihepatitis)  and 
the  internal  prolongations  or  septa  of  the  capsule 
(^parenchymatous  hepatitis,  syphilitic  cirrhosis). 
In  some  cases  a  small  portion,  in  others  a  greater 
part  or  the  whole  of  the  organ,  is  affected.  In 
the  milder  form  and  less  advanced  stages  of  the 
disease  the  capsule  is  slightly  thickened,  and 
marked  by  a  few  isolated  white  patches,  while 
the  surface  of  the  liver  is  here  and  there  slightly 
grooved  and  indented.  After  prolonged  inflam- 
matory action  the  liver  becomes  much  deformed, 
and  is  made  up  of  a  number  of  small  lobes 
bounded  by  deep  depressions,  the  parenchyma  on 
section  beingfound  to  be  traversed  by  well-marked 
bands  of  tough  and  retractile  connective-tissue. 
The  secretory  structures  of  the  liver  do  not  under- 
go very  much  change  in  this  disease,  and  notwith- 
standing the  retractile  properties  of  the  fibrous 
tissue  forming  the  white  bands,  the  vessels  and 
ducts  usually  remain  permeable.  The  liver-cells 
occasionally  become  loaded  with  fatty  elements, 
and  in  some  rare  instances  undergo  albuminoid 
degeneration.  In  cases  of  syphilitic  hepatitis,  the 
liver  is  almost  always  bound  to  the  diaphragm, 
and  sometimes  to  the  adjacent  viscera,  by  firm 
adhesions. 

Deposition  of  gummy  tumours — '  the  encysted 
knotty  tumours  of  the  liver,'  as  they  were 
named  by  Dr.  Budd — occurs  more  frequently 
than  syphilitic  hepatitis,  with  which  condition, 
however,  it  is  often  associated.  In  this  form 
of  syphilitic  disease,  the  liver  presents  on  sec- 
tion, especially  in  its  deeper  parts,  a  number  of 
globular  growths,  more  or  less  firm  in  consist- 
ence, of  a  yellowish-white  colour,  and  varying 
from  the  size  of  a  pin's  head  to  that  of  a  large 
walnut.  A  large  deposit  of  this  kind  is  usu- 
ally soft  or  cheesy  at  its  centre,  and  becomes 
more  and  more  firm  towards  its  periphery, 
where  it  is  surrounded  by  a  greyish  and  trans- 
lucent zone  of  incipient  connective-tissue,  which 
passes  gradually  into  apparently  healthy  paren- 
chyma. A  full  description  of  the  minute  struc- 
ture of  these  hepatic  gummy  tumours  will  be 
found  in  a  report  by  Dr.  Payne  on  three  speci- 
mens shown  before  the  Pathological  Society  in 
1870  {Transactions  of  the  Pathological  Society, 
vol.  xxi.  p.  207).  In  each  tumour  it  was  found 
that  the  soft  central  portion  was  composed  of 
granular  and  almost  amorphous  material,  in 
which  were  imbedded  certain  round  or  irregular 
translucent  bodies  of  large  size,  which  probably 
represented  collections  of  degenerated  liver-cells. 
The  soft  central  portion  passed  imperceptibly 
into  fibro-nucleated  structure.  The  surrounding 
fibrous  zone  was  found  to  be  composed  of  dense 
connective-tissue,  in  crescentic  and/'  irregularly  - 
shaped  interspaces,  containing  masses  of  fatty 
globules  or  granular  matter.  This  fibrous  struc- 
ture was  not  strictly  defined  from  the  structure  of 
the  more  central  parts  of  the  tumour,  and  on  the 
outside  passed  into  the  interstitial  connective- 
tissue  of  the  liver,  and  became  converted  into 
masses  of  nucleated  tissue  each  of  which  masses 
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appeared  to  be  formed  around  a  small  branch  of 
the  portal  vein  or  hepatic  artery.  Dr.  Payne 
supports  the  view  held  by  Virchow  concerning 
the  pathogenesis  of  hepatic  gummy  tumours,  and 
holds  that  the  amorphous  central  portion  is  to  be 
regarded,  not  as  a  deposit  of  tissue  lowly  organised 
from  the  first,  but  as  fibrous  tissue  in  a  more  or 
less  advanced  stage  of  involution  and  decay. 

Whether  true  hepatic  cirrhosis  may  be  caused 
by  syphilis  is  open  to  doubt,  since  in  most  cases 
supposed  to  be  of  syphilitic  origin  it  has  been 
found  impossible  to  exclude  with  confidence  the 
idea  of  a  probable  alcoholic  origin. 

Albuminoid  degeneration  of  the  liver  has  not 
unfrequently  been  observed  in  the  subjects  both 
of  acquired  and  of  inherited  syphilis,  and  very 
often  in  syphilitic  subjects  who  had  not  been  pre- 
viously affected  with  caries  or  necrosis  of  bone, 
with  cutaneons  ulceration,  or  with  profound  or 
prolonged  suppuration.  This  condition  of  the 
liver,  when  associated  with  syphilis,  is  probably 
due  rather  to  cachexia  and  debility,  than  to  any 
essentially  syphilitic  influences.  The  almost  if 
not  quite  obsolete  views  that  the  amyloid  dis- 
ease is  to  be  attributed  to  the  action  of  mercury, 
or  to  the  combined  action  of  this  medicinal 
agent  and  syphilis,  are  opposed  by  the  facts  that 
this  condition  of  the  liver  has  often  been  ob- 
served in  a  syphilitic  foetus,  and  also  in  adults 
who  had  not  previously  been  treated  with  mercury, 
and  never  in  non-syphilitic  subjects  of  mercurial 
poisoning. 

Symptoms. — The  symptoms  of  syphilitic  hepa- 
titis and  gummy  tumours  in  the  liver  are  inmost 
instances  obscure,  so  that  these  complications  of 
advanced  syphilis  are  often  overlooked.  The  liver 
in  some  cases  is  enlarged,  in  other  cases  reduced 
in  size.  In  the  former  instance  it  will  often  be 
found  on  abdominal  percussion  that  the  relative 
proportions  of  the  right  and  left  lobes  have  been 
much  altered,  and  that  there  is  considerable 
deformity  of  the  whole  organ.  Firm  globular 
elevations  on  the  surface  of  the  liver  may  some- 
times be  felt  through  the  anterior  abdominal 
wall.  Advanced  syphilitic  hepatitis  is  usually 
associated  with  slight  and  slowly  increasing 
ascites,  and  sometimes  with  oedema  of  the  lower 
extremities.  There  is  seldom  any  well-marked 
jaundice.  The  patient  often  complains  of  a  sense 
of  weight  and  uneasiness  in  the  right  hypo- 
chondrium,  or,  in  some  few  cases,  of  severe 
pain.  In  almost  all  cases  there  is  some  hepatic 
tenderness.  The  most  constant  symptoms  are 
of  a  dyspeptic  character  ;  the  abdomen  often  be- 
comes painful  and  distended  ;  and  there  is  very 
often,  at  an  advanced  stage  of  the  disease,  obsti- 
nate and  profuse  diarrhoea. 

Diagnosis. — The  slow  progress  of  the  disease ; 
the  absence  of  any  severe  pain  in  the  region  of  the 
liver  ;  aclear  history  of  syphilis,  and  the  presence 
of  syphilitic  lesions  at  some  part  of  the  body;  no 
history  of  cancer ;  and  the  absence  of  any  indica- 
tions of  malignant  disease,  whether  on  the  surface 
of  tb.6  body  or  in  the  abdominal  cavity,all  serve  to 
support  the  diagnosis  of  syphilitic,  as  opposed 
to  cancerous  disease  of  the  liver.  In  ordinary 
cirrhosis  of  the  liver  the  progress  of  the  disease 
is  more  rapid;  the  dyspeptic  symptoms  more 
severe;  the  ascites  more  abundant;  and  the  indi- 
cations of  alcoholism  are  generally  well  marked. 
3  i  2 
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Trkatmknt. — The  treatment  of  syphilitic 
diseaso  of  the  liver  is  that  usually  carried  out 
in  cases  of  tertiary  syphilis. 

W.  Johnson  Smith. 

LIVER,  Tuberoular  Disease  of.  See 
Liver,  Morbid  Growths  of. 

LIVER-FLUKE. — A  common  name  for  the 

Fasciola.  See  Distoma. 

LLANDEINDOD,  in  Radnorshire,  South 
Wales.  —  Saline,  sulphated,  and  chalybeate 
waters.    See  Mineral  Waters. 

LOBULAR  (lobulus,  a  little  lobe). — Of  or 
belonging  to  a  lobule.  A  term  generally  ap- 
plied to  morbid  conditions  affecting  indivi- 
dual lobules  of  organs  which  are  thus  constituted, 
such  as  lobular  pneumonia,  lobular  pulmonary 
collapse,  and  lobular  hepatitis. 

LOCAL. — This  term  is  used  in  contradistinc- 
tion to  the  word  general.  Thus,  in  connection  with 
morbid  conditions,  it  is  applied  to  those  which 
are  confined  to,  or  seem  specially  to  affect,  a  par- 
ticular part.  Again,  local  causes  are  such  as  act 
upon  a  limited  portion  only  of  the  body,  such  as 
a  blow  or  a  burn.  Local  treatment  implies  the 
application  of  remedies  in  the  same  sense. 

LOCK-JAW. — A  popular  synonym  for  teta- 
nus.   See  Tetanus. 

LOCOMOTOR  ATAXY  {locus,  a  place,  and 
moto,  I  move ;  a,  priv.  and  Ta£u,  order). — Synon.  : 
Tabes  dorsalis  ;  Pr.  Ataxie  locomotrice  ;  Ger. 
Graue  Degeneration  der  Rinterstrange  des  ffiick- 
enmarks. 

Definition. — A  disease  of  the  spinal  cord, 
characterised  by  a  peculiar  unsteadiness  in  the 
performance  of  voluntary  movements ;  or  a  loss, 
to  a  greater  or  less  extent,  of  the  power  to  control 
and  co-ordinate  the  action  of  muscles  necessary 
for  the  steady  performance  of  these  movements. 

2Etiology. — The  causes  of  locomotor  ataxy  are 
so  various,  that  in  persons  who  are  predisposed 
to  it,  almost  anything  that  seriously  depresses 
the  nervous  power,  especially  of  the  spinal  cord, 
will  become  an  exciting  cause.  Such  are  cold,  wet, 
excessivefatigue,  bad  or  insufficient  diet,  depress- 
ing emotions  of  the  mind,  and,  as  the  writer 
thinks,  onanism,  or  the  long  continuance  of  other 
forms  of  sexual  excess.  Suppression  of  habitual 
perspirations,  particularly  of  the  feet,  and  the 
removal  of  haemorrhoids,  have  in  many  instances 
immediately  preceded  the  disease.  But  pro- 
longed exposure  to  cold  and  wet  appears  to  be 
one  of  its  most  common  causes.  Syphilis  is 
regarded  by  some  as  the  chief  predisposing 
cause;  and  the  disease  is  certainly  very  much 
more  frequent  in  males  than  in  females. 

Anatomical  Characters. — The  spinal  cord  is 
invariably  altered  in  structure.  Generally,  the 
membranes  are  much  congested,  and  the  writer 
has  often  found  them  thickened  posteriorly  by 
exudations,  and  adherent  to  each  other  and  to 
the  posterior  columns.  The  posterior  columns, 
especially  in  their  outer  regions,  and  the  nerve- 
roots  are  the  parts  that  are  chiefly  affected.  The 
morbid  change  consists  of  atrophy  and  disinte- 
gration of  the  nerve-fibres,  to  a  variable  extent; 
tith  hypertrophy  of  the  connective  tissue.  Oil- 
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globules  surround  many  of  the  blood-vessels. 
The  posterior  nerve-roots  undergo  the  same  kind 
of  degeneration,  which  sometimes  extends  to  the 
surfaces  of  the  lateral  columns,  and  even  along 
the  edges  of  the  anterior.  Sometimes  the  writer 
has  found  the  extremities  of  the  posterior  cornua, 
and  even  the  central  grey  substance,  more  or  less 
damaged  by  disintegration.'  The  pathological 
change  seems  to  travel  from  the  centre  to  the 
periphery — from  the  spinal  cord  to  the  posterior 
roots.  In  the  cerebral  nerves,  however,  the  mor- 
bid change  takes  an  opposite  direction — from 
the  periphery  towards  the  centres.  Sometimes 
it  extends  as  far  as  the  corpora  geniculata,  but 
seldom  as  far  as  the  corpora  quadrigemina. 

Symptoms. — In  most  cases  the  unsteadiness 
begins  in  the  lower  extremities  ;  but  generally — 
after  a  certain  but  variable  time — it  involves  the 
upper  extremities,  the  hands  and  arms  being  the 
parts  most  affected. 

As  the  writer  has  pointed  out,  this  un- 
steadiness, or  muscular  inco-ordination,  occurs 
under  two  consecutive  forms.  It  first  makes  its 
appearance  as  a  simple  unsteadiness  of  gait ;  the 
patient  walks  like  a  person  partially  intoxicated. 
He  likewise  frequently  complains  of  heaviness  in 
his  legs ;  and  of  fatigue  after  walking  or  after 
standing.  With  his  legs  close  together,  and  his 
eyes  shut,  he  sways  about  and  would  fall  if  not 
supported.  Later  on  he  finds  that  he  cannot 
walk  without  looking  at  his  feet.  When  the 
upper  extremities  become  affected,  the  patient 
is  unable  to  dress  himself,  to  button  his  clothes, 
to  write,  or  to  pick  up  a  pin. 

After  a  time  a  second  kind  of  disorderly  move- 
ment supervenes.  This  arises  from  a  spasmodic 
and  jerking  action  of  the  muscles,  which  the  will 
puts  in  motion,  but  is  unable  to  control ;  the 
patient  cannot  regulate  the  degree  of  their  con- 
traction. When  put  in  motion  the  muscles  con- 
tract beyond  the  degree  intended,  and  flex  or 
extend  the  limb  with  an  uncontrollable  jerk. 
All  the  voluntary  movements  are  hurried  and 
precipitate.  The  patient  seems  to  be  walking 
upon  springs ;  he  proceeds  with  a  kind  of  pranc- 
ing gait,  and  brings  his  heels  to  the  ground  with 
a  kind  of  kick.  If  he  attempts  to  take  hold  of 
an  object  he  probably  will  thrust  it  from  him  by 
a  spasmodic  jerk  of  his  arm.  The  disease  is 
progressive.  At  an  advanced  stage  the  patient 
cannot  walk  or  stand  without  assistance,  and  even 
then,  if  he  attempts  to  advance,  he  jerks  his  legs 
about  in  the  most  disorderly  manner. 

The  ataxy  or  disorderly  movement  is  accom- 
panied by  some  of  the  following  symptoms, 
namely : — Strabismus,  diplopia,  amblyopia,  am- 
aurosis, ptosis,  contraction  of  both  pupils  or  only 
of  one ;  shifting  pains  in  different  parts  of  the 
body,  but  chiefly  in  the  extremities ;  cutaneous 
and  muscular  anaesthesia,  and  loss  of  the  sense 
of  temperature;  incontinence  of  urine,  and  dy- 
suria ;  loss  of  electro-muscular  contractility,  in 
a  variable  degree  ;  abolition  of  the  patellar-ten- 
don  reflex  ;  spermatorrhoea,  with  loss  of  sexual 
power  and  desire ;  occasionally,  but  not  often, 
paralysis  of  the  first,  fifth,  seventh,  eight,  and 
ninth  cerebral  nerves;  (edematous  swelling  of 
the  joints,  chiefly  of  the  knees;  and  cardiac  and 
gastric  disturbance. 

»  Seo  Lancet,  June  10,  1865. 
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All  these  symptoms  are  never  found  together 
in  any  one  case  of  locomotor  ataxy,  but  occur  in 
different  groups  in  different  cases,  as  the  follow- 
ing examples  will  show.  The  symptoms  made 
their  appearance  in  the  order  of  time  in  which 
they  are  mentioned. 

Case  1. — Strabismus  and  diplopia;  pains  in 
the  legs,  with  numbness  of  toes ;  ataxy,  or  un- 
steadiness of  gait ;  numbness  of  fingers,  followed 
by  pains  in  the  arms,  with  unsteadiness  of  mus- 
cular movements;  incontinence  of  urine;  both 
pupils  contracted  to  the  size  of  pins'-heads. 

Case  2. — Darting  and  shifting  pains  in  legs, 
with  numbness  and  heaviness ;  pains  in  abdo- 
men and  chest ;  ataxy ;  pains  and  numbness  in 
hands  and  arms,  followed  by  ataxy ;  analgesia ; 
incontinence  of  urine,  alternating  with  dysuria ; 
haemorrhoids  ;  loss  of  sexual  power. 

Very  frequently  the  pains  in  the  limbs  are, 
for  a  variable  period,  the  only  precursors  of  the 
other  symptoms.  They  are  of  two  kinds — the 
first  is  of  an  aching,  gnawing  character,  and  is 
often  mistaken  by  the  patient  for  rheumatism. 
The  other  kinds  of  pains  are  acute  and  lancinat- 
ing, like  electric  shocks,  shifting  from  one  part  of 
the  body  to  another.  They  recur  in  paroxysms, 
lasting  for  a  few  hours  or  a  few  days,  and  suddenly 
disappear  for  a  variable  period. 

In  other  cases  the  ocular  disturbances  are  the 
first  symptoms  that  make  their  appearance. 
They  consist  of  strabismus,  or  amblyopia,  ending 
frequently  in  amaurosis.  In  a  large  proportion 
of  cases,  paralysis  of  either  the  third  or  the  sixth 
cerebral  nerve,  with  diplopia,  is  found  during  the 
first  stage  of  the  disease.  The  peculiarity  of 
this  paralysis  is  its  periodicity.  It  may  last  for 
a  few  days,  or  a  few  weeks  or  months,  and  then 
disappear  as  suddenly  as  it  came  ;  or  it  may  con- 
tinue uninterruptedly  throughout  the  disease. 
Sometimes  the  strabismus  is  double,  but  more 
frequently  it  is  limited  to  one  eye.  Even  when 
there  is  no  perceptible  strabismus,  there  is  some- 
times double  vision,  when  the  patient  turns  his 
eyes  in  a  particular  direction.  Ptosis  and  dila- 
tation of  the  pupil  are  also  frequently  present. 
In  some  cases  one  pupil  is  dilated,  while  the 
other  is  contracted.  Amblyopia  sometimes  ap- 
pears at  a  very  early  period,  and  increases  till  it 
terminates  in  amaurosis. 

Cutaneous  anaesthesia  usually  accompanies  the 
ataxy,  and  affects  chiefly  the  arms,  fingers,  legs, 
and  toes.  The  patient  says  that  he  seems  to  be 
walking  on  something  soft,  and  does  not  feel  the 
ground  properly ;  unless  he  looks  at  his  feet,  he 
scarcely  knows  that  they  have  reached  it.  Some- 
times he  feels  as  if  he  were  '  walking  on  air,'  on 
his  ankle-joints,  or  on  his  hip-joints,  when  the 
numbness  extends  up  the  legs  and  thighs.  Anal- 
gesia, or  loss  of  sensibility  to  pain,  in  a  greater 
or  less  degree,  is  very  common ;  or  painful  im- 
pressions are  felt  with  unusual  slowness.  The 
writer  has  known  cases  in  which  several  minutes 
have  elapsed  before  the  prick  of  a  needle  has 
been  felt. 

Disorders  of  the  urinary  organs  are  generally 
intermittent  in  their  attacks.  Usually  the 
dysuria  and  incontinence  recur  alternately  in 
the  same  stage  of  the  disease.  Spermatorrhoea 
is  commonly  one  of  the  early  symptoms  in 
locomotor  ataxy.     It  id  followed  by  loss  of 


sexual  power,  with  or  without  loss  of  sexual 
desire. 

Affection  of  the  joints  in  locomotor  ataxy  was 
first  described  by  M.  Charcot,  of  Paris.  The  knee- 
joint  is  almost  always  the  seat  of  the  disease, 
which  appears  suddenly  as  an  elastic  cedematoup 
swelling.  Like  the  diplopia,  strabismus,  and 
urinary  troubles,  it  may  be  intermittent — may 
remain  only  for  a  short  time,  or  continue  unin- 
terruptedly and  result  in  permanent  deformities, 
with  disease  of  the  bones  and  cartilages  of  the 
joint. 

The  strabismus,  amblyopia,  and  shifting  in- 
termittent pains  were  considered  by  Duchenne 
as  the  first  stage  of  ataxy,  which  may  last  for 
months  or  years.  The  next  stage  is  when  the 
ataxy  or  unsteadiness  of  gait  makes  its  appear- 
ance, either  accompanied  with  or  soon  followed 
by  anaesthesia  or  analgesia,  generally  in  the 
lower  extremities.  In  the  third  stage  many  of 
the  symptoms  become  more  marked  and  more 
general,  the  ataxy  or  muscular  inco-ordination 
extending  to  the  upper  extremities.  This  divi- 
sion into  three  distinct  stages  does  not,  however, 
apply  to  all  cases. 

Diagnosis. — In  the  early  stages  of  the  disease, 
especially  before  the  muscular  ataxy  has  made  its 
appearance,  and  when  only  two  or  three  other 
symptoms  are  present,  the  diagnosis  is  extremely 
difficult,  even  to  those  who  have  great  practical 
experience  of  the  disease.  Several  of  the  symp- 
toms, such  as  strabismus,  amblyopia,  anaesthesia, 
and  the  so-called 'rheumatic' pains,  which  precede 
frequently  for  a  long  time  the  motor  ataxy,  may 
be  found  in  other  disorders  which  differ  essen- 
tially from  this  malady.  But  there  is  often  in 
some  of  these  symptoms  a  certain  peculiarity 
which  may  assist  us  in  the  diagnosis.  Por 
instance,  in  a  great  many  cases  the  strabismus 
is  accompanied  by  amblyopia ;  and  when  it  is 
single,  the  amblyopia  is  on  the  corresponding 
side.  Moreover,  the  sudden  attacks  and  equally 
sudden  cessation  of  the  pains,  their  rapid  shifting 
from  one  place  to  another,  or  their  remarkable 
proneness  to  fix,  sometimes  for  hours,  on  some 
particular  spot,  are  not  without  their  signifi- 
cance. 

Peognosis  and  Treatment. — The  prognosis 
is  generally  very  unfavourable.  An  early  diag- 
nosis is  of  the  greatost  importance,  as  it  is  chiefly 
at  the  first  invasion  of  the  disease  that  the  patient 
is  most  benefited  by  treatment.  An  important 
object  is  to  protect  the  patient  from  cold  and  wet, 
and  keep  him  in  an  equable  temperature.  The 
whole  of  the  body  should  therefore  be  enveloped 
in  flannel.  A  good  and  generous  diet,  with  wine 
or  beer,  seems  best  suited  for  the  patient.  Of  the 
different  medicines  that  have  been  used,  nitrate  of 
silver  seems  to  have  the  most  specific  influence  on 
locomotor  ataxy.  One-eighth  of  a  grain  gradually 
increased  to  one  grain  three  times  a  day,  after 
meals,  is  the  best  mode  of  exhibition.  If  it 
should  irritate  the  bowels  or  the  bladder,  it  may 
be  combined  with  morphia,  cannabis  indica,  or 
belladonna.  The  oxide  of  silver  is  a  useful 
substitute  for  the  nitrate,  when  the  latter  dis- 
agrees. Dry-cupping  along  the  spino  has  been 
found  useful.  For  the  relief  of  the  severe  limb- 
pains  there  is  nothing  so  efficacious  as  the  sub- 
cutaneous injection  of  morphia.    The  writer  has 
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\lways  found  that  constipation  aggravates  the 
pains.  Sulphur  baths  havo  been  used  with  some 
relief.  Cod-liver  oil  and  phosphorus  may  also 
be  prescribed.  Rest  has  been  strongly  recom- 
mended; and  the  constant  galvanic  current  is 
certainly  sometimes  beneficial. 

J.  LoCKHABT  ClAEKE. 

LORDOSIS  (\opSbs,  bent). — A  term  ap- 
plied to  abnormal  curvature  of  the  spine  for- 
wards.   See  Spine,  Diseases  of. 

LUCID  INTERVALS. — No  better  defini- 
tion of  this  state  has  been  given  than  that  of  Lord 
Thurlow,  who  calls  it  '  an  interval  in  which  the 
mind  having  thrown  off  the  disease  had  recovered 
its  general  habit.'  It  must  be  regarded  as  ex- 
tremely unlikely  that  a  perfect  restoration  to 
reason  can  take  place  in  the  course  of  any  long- 
continued  insanity,  without  full  opportunity 
having  been  afforded  of  testing  its  nature.  The 
law  more  readily  recognises  the  restoration  of 
the  mind  to  a  state  of  civil  capacity  such  as  will 
render  testamentary  acts  valid,  than  such  tem- 
porary recovery  as  would  restore  responsibility 
for  crime.  If  a  civil  act  be  rationally  performed, 
the  law  accepts  that  as  vrimd-facie  proof  of  the 
capacity  of  the  agent ;  but  juries  very  seldom 
convict  the  accused  of  a  crime  if  insanity  is  proved 
to  have  existed  within  a  short  period  of  its  com- 
mission. John  Sibbaxd. 

LUHATSCHOWITZ,  in  Moravia. — Mu- 

riated  alkaline  waters.    See  Minebai  Watebs. 

LUMBAGO  (lumbi,  the  loins). — Synon.  : 
Pr.  Lumbago ;  Ger.  Lendenweh. — Muscular  rheu- 
matism, affecting  the  muscles  and  fasciae  of  the 
lumbar  region.    See  Rheumatism,  Mtjscdxab. 

LUMBAR  ABSCESS. — Definition.  —  A 
variety  of  spinal  abscess,  usually  due  to  caries 
of  the  upper  lumbar  or  lower  dorsal  vertebrae  ; 
in  which  the  pus,  instead  of  taking  the  course 
followed  in  psoas  abscess,  becomes  enveloped  by 
the  muscles  and  fasciae  of  the  lumbar  region,  and 
usually  points  in  this  situation  ;  or  by  infiltrating 
the  cellular  interspaces  of  the  abdominal  muscles, 
gains  the  front  of  the  abdomen,  and  descends 
above  Poupart's  ligament.  The  last-named  feature 
is  a  diagnostic  point  of  some  moment,  since  psoas 
abscess,  although  commencing  in  the  same  man- 
ner, is  usually  characterised  by  making  its  way 
below  Poupart's  ligament. 

2Etiology. — The  origin  of  lumbar  abscess  is 
often  ascribed  by  the  patient  to  a  wrench  or  a 
blow — statements  which  must  be  taken  with 
some  caution,  since  it  will  be  noticed  that  the 
patient  rarely  remembers  any  injury  having  hap- 
pened, until  long  after  well-marked  symptoms 
have  arisen.  Curvature  of  the  spine  is  almost 
invariably  present.  In  children  it  is  almost 
always  the  result  of  scrofulous  osteitis  ;  and  it 
has  been  by  some  ascribed,  in  adults,  to  sexual 
excesses. 

Dkscbiption. — Lumbar  abscess  may  commence 
in  the  soft  parts,  but  wheu  dependent  on  spinal 
caries  is  preceded  by  the  usual  symptoms  of 
Potts'  disease,  which  have  been  coming  on 
slowly  and  insidiously  for  a  period  varying  from 
three  to  six  months. 

Owing  to  the  numerous  tendinous  expansions, 


and  dense  aponeurotic  structures  and  fesciae  of 
the  lumbar  region,  the  pus,  which  has  formed  in 
connection  with  the  spine,  meets  with  many  ob- 
structions, resulting  in  singular  deflections,  before 
it  gains  the  surface  {see  Lumbab  Region).  Most 
frequently  it  perforates  the  quadratus  lumborum 
muscle,  and  points  at  the  edge  of  the  sacro- 
lumbal. Here  it  shows  itself  as  a  broad,  flat, 
slightly  elevated,  fluctuating  tumour;  having  a 
somewhat  irregular  surface,  owing  to  the  tendi- 
nous structures  which  traverse  its  cavity.  Occa- 
sionally the  pus  of  a  lumbar  abscess  makes  its  way 
downwards  and  forwards  above  Poupart's  liga- 
ment, or  between  the  abdominal  muscles,  and 
points  at  the  outer  edge  of  the  rectus  abdominis 
muscle ;  and  indeed  there  would  seem  to  be  no 
intermuscular  or  interaponeurotic  space  which  it 
may  not  permeate.  In  other  instances,  it  may 
be  first  observed  by  palpation  of  the  abdominal 
walls  ;  may  simulate  caecal  abscess,  a  malignant 
growth,  an  intestinal  collection,  an  aneurysm,  or 
other  abdominal  tumour  ;  or  may  burst  into  the 
cellular  tissue  of  the  abdominal  cavity.  In  chil- 
dren, owing  to  the  relatively  small  6ize  of  the 
pelvis,  there  is  a  chance  of  the  pus  mounting  over 
the  iliac  crest,  or  sideways  over  the  glutaei  muscles. 

Pbognosis. — The  prognosis  is  precisely  the 
same  as  that  mentioned  in  the  article  on  psoas 
abscess.    See  Psoas  Abscess. 

Treatment. — The  treatment  is  the  same  as 
that  indicated  in  psoas  abscess,  namely,  free  an- 
tiseptic incision.  There  are,  however,  cases  where 
spontaneous  evacuation  of  the  pus,  and  treat- 
ment by  the  prone  coach  have  led  to  good  re- 
sults ;  and,  moreover,  there  are  cases  of  spon- 
taneous cure.  Edwabd  Bellamy. 

LUMBAR  REGION".  —  This  region,  .to 
which  it  is  somewhat  difficult  to  assign  precise 
limits,  may  conveniently  be  described,  for  practical 
purposes,  as  bounded(with  reference  to  the  surface 
of  the  body)  superiorly  by  the  last  rib,  below  by 
the  posterior  half  of  the  upper  edge  of  the  crest 
of  the  ilium,  and  externally  by  the  posterior 
margin  of  the  external  oblique  muscle.  The 
series  of  lumbar  spines  would  thus  superficially 
separate  the  right  from  the  left  lumbar  region. 
All  the  structures  lying  between  the  skin  and 
such  abdominal  viscera  as  are  in  relation  with 
theparietes,  enter  into  the  formation  of  the  lum- 
bar region,  the  symmetry  of  the  two  sides  being 
broken  by  the  fact  that  the  right  kidney  lies 
lower  than  the  left.  These  structures  are  met 
with  in  the  following  order  from  the  surface : — 
1.  the  skin;  2.  the  cellular  tissue ;  3.  the  lum- 
bar aponeurosis ;  4.  the  musculo-aponeurotic 
layer;  5.  the  bones;  and  6.  the  visceral  layer. 
The  blood-vessels  and  nerves  are  distributed 
amongst  these  tissues. 

1.  The  skin. — The  6kin  of  the  lumbar  region 
is  remarkable  for  its  extreme  thickness,  and 
want  of  sensibility  and  mobility,  being  firmly 
fixed  to  the  spines  of  the  vertebrae. 

2.  The  cellular  tissue. — The  cellular  tissue 
consists  of  two  laminae,  a  superficial  and  a  deep, 
the  former  very  adherent  to  the  skin,  whilst  the- 
deeper  is  strengthened  by  several  processes,  de- 
rived from  the  aponeurotic  layer. 

8.  The  lumbar  aponeurosis. — The  lumbar  apo- 
neurosis, the  strongest  in  the  whole  body,  deter- 
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mines  in  a  great  measure  the  form  of  the  region. 
It  is  attached  firmly  to  the  spinous  process  of 
the  lumbar  vertebrae,  and  its  anterior  surface 
gives  origin  to,  and  binds  down  the  erectores 
spinae  muscles.  The  aponeurosis  of  the  transver- 
salis  is  here  divisible  into  three  vertical  laminae, 
namely,  the  posterior,  which  assists  in  the  for- 
mation of  the  lumbar  aponeurosis ;  the  middle 
lamina,  attached  to  the  tips  of  the  transverse 
processes  of  the  lumbar  vertebrae,  and  forming 
with  the  preceding  a  sheath  for  the  erectores 
spinae;  and  the  anterior,  attached  to  the  bases 
of  the  transverse  processes  of  the  vertebrae,  and 
forming,  with  the  middle  lamina,  the  sheath  of 
the  quadratus  lumborum.  The  aponeurosis  is 
limited  by  the  posterior  border  of  the  external 
oblique  muscle. 

4.  The  musculo-aponeurotio  layer. — The  mus- 
culo-aponeurotic  layer  consists,  on  either  side  of 
the  mesial  line,  of  the  mass  of  the  erector  spinae 
muscle  and  the  transverso-spinales  internal  to 
and  below  it ;  "whilst  between  these  muscles  are 
the  branches  of  the  lumbar  vessels  and  nerves. 
Beneath  these  lie  the  transverse  processes  of  the 
lumbar  vertebrae,  the  inter-transversales  mus- 
cles, the  laminae  of  the  vertebrae,  with  the  liga- 
menta  subflava ;  and,  in  a  plane  anterior,  the 
quadrati  lumborum,  and  ilio-ltimbar  ligaments. 
The  psoas  muscle  enters  the  lumbar  region. 

5.  The  bones. — These  consist  of  the  lumbar 
vertebrae,  with  the  inter-vertebral  discs  and  liga- 
ments, enclosing  the  cauda  equina  with  its  in- 
vestments. 

6.  Visceral  layer. — In  front  of  the  bones  lie  the 
pillars  of  the  diaphragm  ;  the  inferior  vena  cava 
to  the  left,  and  the  aorta  to  the  right ;  on  either 
side,  the  chain  of  the  sympathetic,  the  lumbar 
glands,  and  the  receptaculum  chyli,  and  the 
commencement  of  the  thoracic  duct;  and  the 
commencement  of  the  azygos  major  vein. 

In  front  of  the  quadratus  is  a  space  occupied 
in  its  superior  third  by  the  kidney,  and  its  lower 
two-thirds  by  the  colon.  About  half  the  kidney 
lies  in  this  space,  of  which  the  right  is  rather 
the  lower  of  the  two.  The  right  colon  is  entirely 
enclosed  in  the  peritoneum,  whilst  the  left  has 
only  a  partial  investment  of  that  membrane.  The 
kidney  lies  external  to  the  psoas,  and  upon  the 
quadratus,  corresponding  with  the  outer  side  of 
the  sacro-lumbar  muscular  mass.  Certain  anom- 
alies in  the  relation  of  the  kidneys  are  sometimes 
met  with :  they  occasionally  descend  into  the  iliac 
fossae,  or  they  may  float,  owing  to  extreme  length 
of  the  blood-vessels,  which  penetrate  the  hilum, 
and  may  then  be  felt  loosely  situated  amongst 
the  other  abdominal  viscera.  On  the  psoas  lie 
— the  ureter  internally  ;  obliquely  the  spermatic 
or  ovarian  vessels,  and  the  sympathetic ;  and 
externally  the  genito-crural  nerve. 

Blood-vessels. — The  arteries  which  perforate 
and  supply  this  region  are  the  lumbar  arteries. 
The  veins  correspond  with  the  arteries ;  they 
anastomose,  however,  with  the  renal  veins. 

Nerves. — The  nerves  of  the  region  are  derived 
from  the  lumbar  plexus,  formed  by  the  five  lum- 
bar nerves  and  last  dorsal ;  whilst  the  sympa- 
thetic system  is  derived  from  the  solar,  renal, 
hypogastric,  and  lumbo-aortic  plexuses. 

Pathological  and  Clinical  Relations. — The 
lumbar  region  is  of  great  surgical  importance, 
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from  the  relation  to  its  anterior  aspect  of  certain 
abdominal  viscera ;  from  the  numerous  fasciae 
which  enter  into  its  formation,  and  their  relation 
to  abscesses,  growths,  and  bloody  or  urinary 
effusions ;  and  from  the  fact  that  the  operations 
of  colotomy,  nephrotomy,  nephrectomy,  and  the 
opening  of  perinephritic  abscesses  are  performed 
■within  its  boundaries.  Spina  bifida  has  a  great 
predilection  for  this  region.  Penetrating  wounds 
in  the  lumbar  region  are  liable  to  involve  the 
cauda  equina,  owing  to  the  wide  separation  which 
exists  between  the  laminae  of  the  lumbar  verte- 
brae. With  regard  to  abscesses,  connected  with 
caries  of  the  lumbar  vertebrae,  their  situation  is 
generally  determined  by  their  origin.  When  the 
posterior  portion  of  the  bodies  or  spines  are  af- 
fected, the  pus  is  conducted  backwards,  beingcon- 
fined  by  the  fascia  lumborum.  If  the  transverse 
processes  or  the  anterior  portion  of  the  bones  be 
the  seat  of  disease,  the  pus  will  point  anteriorly 
on  the  abdominal  wall,  being  either  bound  down 
by  the  fascia  transversalis,  or  conducted  forwards 
between  the  abdominal  muscles,  in  which  case 
the  pointing  always  takes  place  above  Poupart's 
ligament.  Renal  or  perinephritic  abscesses  often 
point  at  the  border  of  the  quadratus  lumborum 
muscle,  and  may  there  be  opened.  Lumbar 
hernia  protrudes  at  the  so-called  '  triangle  of 
Petit. '  The  operations  practised  in  the  lumbar 
region  are  lumbar  colotomy,  nephrotomy,  and 
nephrectomy.  Of  lumbar  colotomy  there  are 
several  modifications,  but  it  is  generally  per- 
formed in  the  descending  colon,  which  is  usually 
uncovered  by  peritoneum  posteriorly. 

Other  pathological  and  clinical  relations  of  this 
region,  which  have  many  points  in  common  with 
those  of  the  iliac  region,  are  referred  to  under 
that  heading.  Edwabd  Bellamy. 

LUMBKICUS.— By  many  practitioners  this 
term  is  still  employed  to  designate  the  large 
round-worm  (Ascaris  lumbricoides).  The  title  is 
entirely  a  misnomer,  having  originated  with 
Tyson  {Phil.  Trans.  1683)  who  called  the  com- 
mon species  Lumbricus  teres  hominis.  All  the 
larger  round- worms  infesting  man  and  animals 
are  apt  to  be  called  lumbricoids.  Notwithstand- 
ing their  general  resemblance  to  ordinary  earth 
worms,  their  organisation  is  totally  different. 
Occasionally,  in  practice,  patients  seek  to  deceive 
the  medical  attendant,  by  placing  one  or  more 
earth-worms  in  the  night-stool  or  chamber-pot. 
Quite  recently  the  writer  encountered  an  instance 
where  a  large  garden  lobworm  (L.  terrestris), 
about  a  foot  in  length,  had  been  carefully  selected 
for  this  purpose.  The  practitioner  should  not 
only  be  familiar  with  the  differences  of  character 
presented  by  true  and  false  worms  of  this  kind, 
but  should  bear  in  mind  that  earth-worms  can- 
not live  in  the  human  bladder  and  intestines. 
See  AscAitrDES ;  and  Round-worms. 

T.  S.  COBBOLD. 

LUNACY,  Law  of. — The  medical  practi- 
tioner is  frequently  required  to  perform  duties  in 
connexion  with  lunacy,  the  satisfactory  discharge 
of  which  requires  that  he  should  have  some 
acquaintance  with  the  legal  enactments  by  which 
they  are  regulated.  The  statutes  differ  slightly 
in  the  three  divisions  of  the  kingdom.  It  will 
therefore  be  necessary,  after  describing  what  is 
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required  under  the  law  in  England,  to  show 
where  its  requirements  differ  from  those  which 
exist  in  Scotland  and  Ireland.  The  details  to  be 
given  hero  will  only  include  what  is  necessary 
for  tho  information  of  the  general  practitioner. 
Anyone  who  intends  to  devote  himself  specially 
to  the  treatment  of  the  insane,  or  to  receive  one 
or  more  persons  of  unsound  mind  into  his  house, 
must  comply  with  regulations  which  we  cannot 
here  set  forth,  but  which  are  fully  described  in 
works  upon  the  subject.  When  a  person  living 
in  his  own  home  is  under  treatment  for  insanity, 
the  medical  attendant  is  justified  by  the  common 
law,  in  adopting  any  measures  of  restraint  which 
may  be  necessary  for  safety  or  the  proper  treat- 
ment of  the  malady.  This  has  been  decided  by 
the  courts  of  law  in  recent  cases.  If,  however, 
it  is  proposed  to  place  the  patient  in  an  asylum, 
or  to  remove  him  to  the  charge  of  any  person 
who  is  to  derive  profit  either  directly  or  indi- 
rectly from  the  proceeding,  it  is  necessary  that 
certain  forms  should  be  carefully  observed. 

In  the  case  of  a  Chancery  lunatic,  an  order  by 
the  '  Committee  of  the  Person,'  having  annexed 
to  it  an  office  copy  of  the  appointment  of  the 
Committee,  is  sufficient  authority  for  the  recep- 
tion of  the  lunatic  either  into  an  asylum  or  a  pri- 
vate house.  In  the  case  of  other  private  patients, 
it  is  necessary  to  have  what  is  called  an  '  order ' 
and  two  medical  certificates,  as  in  the  annexed 
form.1  The  order  may  be  signed  by  anyone 
having  a  reasonable  right  to  interfere,  provided 
he  is  neither  of  the  medical  men  signing  the 

i  MEDICAL  CERTIFICATE. 

Sched.  (A.)  No.  2,  Sects.  4,  5,  8,  10,  11, 12, 13. 

/,  the  undersigned,  William  Harvey,  being  a  (*)  Mem- 
ber of  the  Royal  College  of  Physicians  of  London,  and  being 
in  actual  practice  as  a  (b)  Physician,  hereby  certify,  that 
I,  on  the  third  day  of  March  1875,  at  (")  number  8  Kent 
Street,  Norwich,  in  the  county  of  Norfolk,  separately  from 
any  other  Medical  practitioner  personally  examined 
Edward  Harris  of  (a)  number  8,  Kent  Street,  Norwich, 
Grocer,  and  that  the  said  Edward  Han-is  is  a  (°)  person 
of  unsound  mind  and  a  proper  person  to  be  taken  charge 
of  and  detained  under  Care  and  Treatment,  and  that  I 
have  formed  this  opinion  upon  the  following  grounds  ; 
viz. : — 

1.  Facts  indicating  Insanity  observed  by  myself  (f; 
He  states  that  his  daughter,  who  has  lived  in  his  house  for 
years,  is  a  person  unknown  to  him,  who  has  been  placed  in 
the  house  as  a  spy,  and  made  to  look  like  his  daughter.  He 
states  also  that  he  believes  Parliament  intends  to  ruin  him. 

2.  Other  facts  (if  any)  indicating  Insanity  communi- 
cated to  me  by  others  (e)  His  daughter,  Mary  Harris, 
informs  me  that  he  has  been  sleepless  and  restless  and  much 
depressed  in  mind  for  the  last  week,  and  that  he  has  on  that 
account  been  unable  to  attend  to  his  business. 

Signed,      Name,  William  Harvey 

Place  of  abode,  31,  Chapel  Street,  Norwich. 
Dated  this  third  day  of  March  One  Thousand  Eight 
Hundred  and  Eighty. 


(")  Here  set  forth  t/ie  qualification  entitling  the  person 
certifying  to  practise  as  a  physician,  surgeon,  or  apot/iecary, 
(or  example: -Fellow  of  the  Royal  College  of  Physicians 
of  London,  Member  of  the  Royal  College  of  Surgeons  of 
England,  Licentiate  of  the  Apothecaries'  Sooiety,  or  as 
the  case  may  be, 

(*>)  Physician,  surgeon,  or  apothecary,  as  the  case  may 
be. 

(•)  Here  insert  the  street  and  number  of  the  house  (if  any) 
or  other  likf  particulars. 

(d)  1  nsi  rt  residence  and  profession,  or  occupation  (if  any) 

V  'he  patient. 

(•)  Lunatic,  or  an  Idiot,  or  a  person  of  unsound  mind. 

(0  Bert  state  the  facts. 

(«;  Uere  s'ale  the  information,  and  from  whom. 


certificates,  nor  father,  son,  brothf-r,  partner,  or 
assistant  to  either  of  them,  nor  professionally  or 
pecuniarily  connected,  or  to  be  connected  in  any 
way,  with  the  person  under  whose  charge  the 
patient  is  to  be  placed.  The  person  signing  the 
order  must  have  seen  the  patient  within  a  month 
of  the  date  of  the  order;  and  the  order  con- 
tinues available  for  one  month  from  the  day  of 
its  date. 

The  medical  certificates  must  be  signed  by 
registered  practitioners  in  actual  practice  in 
England.  They  must  have  no  interest,  directly 
or  indirectly,  in  tho  patient,  in  the  establishment 
or  house  to  which  he  is  to  be  sent,  or  in  his 
subsequent  treatment ;  and  they  must  not  be  in 
partnership  with  one  another,  nor  otherwise  pro- 
fessionally connected.  A  certificate  when  granted 
remains  valid  for  seven  days  from  the  date  of 
examination.  The  necessary  form  is  here  given. 
The  words  in  italics  describe  a  supposititious 
case,  and  are  introduced  merely  to  illustrate  the 
manner  in  which  the  blanks  must  be  filled  up. 

This  document  may  be  altogether  in  writing; 
but  it  is  both  desirable  and  convenient  for  all 
concerned  that  the  regular  printed  forms  should 
be  used.1 

Great  care  must  be  taken  to  have  every  detail 
of  these  documents  complete  and  accurate  ;  for 
it  frequently  happens  that  what  may  appear  to 
many  a  trifling  error  renders  a  certificate  invalid, 
and  thus  entails  much  inconvenience  and  some- 
times distress.  The  foot  notes  attached  to  the 
certificate  will  be  found  sufficient  as  guides  in  the 
more  important  details,  but  the  following  hints 
will  also  be  found  useful : — 1.  The  medical  quali- 
fication must  be  given  in  full ;  2.  The  house  at 
which  the  examination  was  made  must  be  accu- 
rately named,  giving  the  name  of  the  street,  if 
there  be  any,  and  the  number  of  the  house  ;  3. 
The  residence  of  the  patient  must  be  described 
with  similar  precision ;  and  4,  The  name  of  the 
person  must  be  given,  from  whom  the  'other 
facts  '  are  obtained.  The  opinions  at  which  the 
medical  man  must  arrive  before  signing  a  certi- 
ficate are  two,  and  they  are  quite  distinct.  He 
has  first  to  determine  whether  the  patient  is  of 
unsound  mind,  and  next  whether  it  -would  be 
proper  to  place  him  under  restraint.  The  deter- 
mination that  a  person  is  insane  does  not  neces- 
sarily imply  that  it  is  proper  to  place  him  under 
restraint.  In  stating  the  facts  upon  which  the 
certificates  are  founded  it  must  be  borne  in  mind 
that  they  must  be  such  as  will  appear  to  the 
Commissioners  in  Lunacy  to  be  sufficient  evi- 
dence of  insanity  ;  and  great  care  must  be  takeD 
to  state  them  both  intelligibly  and  accurately. 
There  must  bo  sufficient  in  the  facts  observed  by 
the  medical  man  himself  to  justify  the  opinion 
to  which  he  certifies,  the  facts  communicated  by 
others  being  only  accepted  in  corroboration  of 
it;  these  may  indeed  be  altogether  omitted  with- 
out invalidating  the  document.  On  this  point 
the  Commissioners  have  laid  it  down  that  the 
Legislature  has  been  careful  to  guard  against 
the  facts  communicated  by  others  exercising 

1  These  forms  oan  be  obtained  at  the  law-stationers. 
As  they  are  frequently  wanted  with  the  least  possible 
delay,  wo  mention  tho  names  of  Messrs.  Shaw  and  Sons, 
Fetter  Lane,  and  of  Messrs.  Knight  and  Co.,  90  Fleet 
Street,  as  firms  in  the  habit  of  supplying  them. 
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undue  influence  upon  the  mind  of  the  medical 
man  in  granting  his  certificate,  '  by  requiring 
that  this  certificate  shall  be  directly  deducible 
from  examination  on  a  particular  day  and  at  a 
specified  place,  and  that  the.  opinion  expressed 
therein  as  having  been  formed  on  such  particular 
day  shall  be  set  forth  as  the  result  of  his  having 
observed  at  that  time  in  the  person  under  ex- 
amination some  specific  fact  indicating  insanity.' 
In  the  statement  of  the  facts  observed,  it  is 
therefore  necessary  that  at.  least  one  such  fact  or 
combination  of  facts  should  be  mentioned  as 
could  not  be  affirmed  of  a  person  of  sound  mind. 
A  frequent  error  is  the  stating  of  facts  in  such 
an  imperfect  manner  that,  though  they  may  have 
been  real  indications  of  insanity  as  observed,  the 
manner  in  which  they  are  recorded  makes  them 
appear  insufficient.  It  is  sometimes  stated,  for 
example,  that  a  patient '  believes  himself  to  be 
possessed  of  great  wealth ;'  but  it  is  necessary 
that  we  should  also  state  whether  this  is  or  is 
not  a  well-founded  belief.  And  it  is  not  infre- 
quent to  find  this  necessary  adjunct  absent  from 
the  statement.  One  actual  statement  of  facts, 
for  instance,  was  '  his  appearance,  manner,  mode 
of  speaking,  as  well  as  his  conduct,'  a  detail  of 
circumstances  which  had  probably  proved  con- 
clusively enough  to  the  writer  that  the  patient 
was  insane,  but  which  afforded  no  substantial 
information  to  those  who  merely  read  the  state- 
ment. When  the  case  is  urgent,  and  it  is  found 
impracticable  to  obtain  certificates  from  two 
medical  men,  the  patient  may  be  received  into 
the  asylum  or  house  upon  a  single  certificate. 
But  this  entails  the  necessity  of  obtaining  two 
additional  certificates  from  other  medical  men 
within  three  clear  days  after  the  reception  of  the 
patient. 

A  private  patient  may  be  discharged  from  the 
asylum  or  house  in  which  he  has  been  detained, 
on  the  written  authority  of  the  person  who 
signed  the  order  for  his  admission.  If  a  patient 
6hould  die  while  under  detention  it  is  necessary 
to  give  notice  of  the  death  to  the  Coroner  and  to 
the  Commissioners  in  Lunacy. 

In  the  case  of  pauper  lunatics  the  procedure 
is  somewhat  different  from  what  is  required  for 
private  patients.  Anyone  aware  of  the  exist- 
ence of  an  insane  pauper  in  a  parish,  ought,  if 
the  case  is  a  proper  one  for  asylum  treatment, 
to  give  notice  to  the  relieving  officer  or  the 
overseer.  When  a  district  medical  officer  under 
-the  poor  law  becomes  aware  of  such  a  circum- 
stance it  becomes  his  statutory  duty  to  give  this 
notice  in  writing  within  three  days  after  obtaining 
such  knowledge.  The  relieving  officer  or  over- 
seer may  then  place  the  patient  in  an  asylum  upon 
one  medical  certificate,  accompanied  either  by 
the  order  of  a  justice  of  the  peace,  or  by  an  order 
signed  conjointly  by  himself  and  an  officiating 
clergyman  of  the  parish. 

In  order  to  place  a  patient  in  an  asylum  in 
Scotland,  a  petition  accompanied  by  a  statement 
and  two  medical  certificates  has  to  be  presented 
to  the  sheriff.1  In  the  case  of  a  private  patient 
the  person  signing  the  petition  _  must  state  the 
degree  of  kinship  or  other  relation  in  which  he 

1  The  regular  printed  forms  for  Scotland  may  be  ob- 
tained from  Messrs.  T.  and  A.  Constable,  11  Thistle 
Street,  Edinburgh. 
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stands  to  the  patient.  In  the  case  of  a  pauper 
the  petition  must  be  signed  by  the  inspector  of  the 
poor.  In  either  case,  if  there  be  reasonable  ground 
for  so  doing,  the  patient  may  be  placed  in  the 
asylum  on  what  is  called  a  '  certificate  of  emer- 
gency,' signed  by  one  medical  man.  If,  however, 
the  order  of  the  sheriff  is  not  obtained  within 
three  days  thereafter,  the  patient  must  be  dis- 
charged. In  the  case  of  a  patient  placed  for  profit 
in  a  private  house  in  Scotland,  the  fact  must  be 
reported  to  the  General  Board  of  Lunacy  for 
Scotland,  and  the  sanction  of  the  Board  obtained. 

The  procedure  required  for  placing  a  patient 
in  an  asylum  in  Ireland  is  generally  similar  to 
what  is  required  in  England.  For  admission  to 
a  private  asylum,  an  order  and  two  medical  cer- 
tificates must  be  filled  up  and  signed,  subject  to 
regulations  resembling  those  already  described 
as  enforced  in  England  ;  but  the  facts  indicating 
insanity  do  not  require  to  be  stated  in  the  certi- 
ficates. Pauper  patients  are  placed  in  district 
asylums,  and  are  admitted  to  these  institutions 
on  application  being  made  at  the  asylum  of  the 
district  in  which  the  patient  resides.  The  neces- 
sary form  is  obtained  at  the  asylum.  It  consists 
of  (1)  a  declaration  to  be  made  before  a  magis- 
trate, that  the  patient  is  insane  and  destitute, 
and  has  no  friend  able  or  willing  to  pay  for  his 
board  in  an  asylum  ;  and  to  this  is  annexed  a 
statement  descriptive  of  the  patient ;  (2),  a 
certificate  by  a  magistrate,  and  a  clergyman  or 
poor  law  guardian,  in  corroboration  of  the 
declaration  ;  and  (3),  a  medical  certificate  of 
insanity.  When  these  forms  have  been  filled  up, 
it  is  necessary  to  wait  until  it  is  notified  to  some 
of  the  friends  of  the  lunatic  that  there  is  room 
for  him  at  the  asylum.  The  procedure  specially 
designed  for  the  committal  of  dangerous  luna- 
tics is,  however,  frequently  adopted  in  placing 
paupers  in  asylums.  As  this  necessitates  the 
lodgment  of  the  patient  in  an  ordinary  prison, 
it  is  evidently  a  course  which  ought  to  be 
avoided,  and  which  the  medical  practitioner 
ought  specially  to  discourage.  According  to 
this  procedure  the  patient  requires  to  be  appre- 
hended by  the  police,  and  brought  before  two 
justices  of  the  peace.  They  call  to  their  aid  the 
medical  officer  of  the  Dispensary  District,  and 
either  discharge  the  patient  or  order  his  removal 
to  the  asylum.  Patients  who  are  not  destitute, 
but  whose  friends  are  unable  to  pay  the  rates  of 
board  charged  in  private  asylums,  are  received 
into  district  asylums  at  low  rates,  upon  appli- 
cation being  made  at  the  asylum  in  a  similar 
manner  to  that  already  described  for  paupers. 
The  chief  difference  between  the  two  forms  is 
that  in  the  case  of  patients  not  destitute,  the 
medical  certificate  requires  to  be  signed  by  two 
medical  men  instead  of  only  by  one. 

John  Sibbaxd. 

LUNATIC  (luna,  the  moon). — Stkon.  :  Fr. 
Lunatique  ;  Ger.  Mondsiichtig. — A  designation 
given  to  persons  suffering  from  mental  disorder, 
because  such  subjects  were  formerly  believed  to 
be  peculiarly  affected  by  lunar  influences.  The 
term  is  used  popularly  as  synonymous  with  in- 
sane. In  medical  literature  it  is  seldom  em- 
ployed, but  the  legal  relations  of  the  word  are 
important.   The  adjective  lunatic  is  also  used 
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to  signify  that  the  object  with  which  it  is  asso- 
ciated is  connected  with  insanity,  as  lunatic  asy- 
lum.  See  Insanity. 

LUNGS,  Diseases  of.— Synon.  :  Fr.  Mala- 
dies du  Poumon ;  Ger.  Krankheiten  der  Lungen. 
Under  this  title  there  will  be  described  in  the 
following  pages,  with  certain  exceptions,  the 
various  morbid  conditions  which  affect  the  pul- 
monary organs.  Pulmonary  phthisis  is  so  com- 
mon a  disease,  so  complex  and  variable  in  its 
pathology,  and  so  closely  associated  in  its  aetio- 
logy and  symptoms  with  the  entire  organism, 
that  it  will  be  most  conveniently  described 
apart  from  the  other  diseases  of  the  lungs  {see 
Phthisis).  Certain  other  diseases  which  in- 
volve the  lungs,  if  not  the  lung-tissue  proper, 
and  which  in  some  nosological  systems  are  de- 
scribed as  pulmonary  diseases — namely,  asthma, 
diseases  of  the  bronchi,  and  diseases  of  the 
pleura,  -will  also  be  found  described  apart  from 
the  present  connection,  and  under  their  several 
headings.  Again,  disorders  of  respiration,  such 
as  dyspnoea,  orthopncea,  and  '  Cheyne-Stokes  re- 
spiration,' although  frequently  associated  with 
diseases  of  the  lungs,  are  in  other  instances 
referable  to  some  morbid  condition  of  other  parts, 
such  as  the  blood,  the  heart  and  circulation,  or 
the  nervous  apparatus  of  breathing,  and  they 
will  therefore  be  discussed  in  a  distinct  article 
{see  Respiration,  Disorders  of).  The  more  im- 
portant special  clinical  phenomena  of  disease  of 
the  lungs — namely,  cough,  expectoration,  haemop- 
tysis, and  the  various  physical  signs,  also  de- 
mand more  detailed  and  complete  consideration 
thau  can  be  devoted  to  them  in  connection  with 
the  various  pathological  conditions  to  which 
they  are  due.  See  Cough  ;  Expectoeation  ; 
Hemoptysis  ;  and  Physical  Examination. 

After  the  separation  of  these  subjects  from 
that  of  diseases  of  the  lungs,  there  remain  for 
consideration  under  this  head  a  large  number  of 
morbid  conditions,  which  rank  of  the  very  first 
importance  in  practical  medicine,  and  which  will 
now  be  enumerated.  The  morbid  processes  which 
affect  the  lungs  may  be  readily  divided  into  two 
great  groups — namely,  first,  those  which  are 
not  essentially  different  from  similar  processes 
in  other  parts  of  the  body ;  and,  secondly,  those 
which  are  quite  peculiar  to  these  organs. 

First,  with  respect  to  the  former  group,  the 
lungs,  like  the  other  great  viscera,  may  present 
any  of  the  ordinary  morbid  conditions,  which 
affect  either  entire  organs,  or  the  several  tissues 
of  which  they  are  composed.  Thus  the  lungs 
'  may  be  the  subject  of  various  injuries,  leading  to 
perforation  or  rupture,  and  may  present  certain 
malformations  and  misplacements.  They  may 
undergo  such  alterations  of  nutrition  as  end  in 
atrophy,  hypertrophy,  or  certain  degenerations. 
Disturbances  of  circulation  give  rise  to  well- 
defined  pathological  conditions,  such  as  anmmia, 
congestion,  hyperemia,  '  apoplexy,'  embolism,  in- 
farction, oedema,  and  hemorrhage.  The  inflam- 
matory process  leads  to  a  greater  variety  of 
pathological  changes  in  the  lungs  than  in  per- 
haps any  other  organ,  and  which  are  known  as 
catarrhal,  croupous,  and  chronic  pneumomia, 
abscess,  cirrhosis,  gangrene,  and  some  forms  of 
phthisis.    Morbid  growths  of  all  kinds,  including 


malignant  disease,  may  involve  the  lungs,  whether 
primarily  or  secondarily.  Syphilis,  besides  actu- 
ally involving  the  lungs,  occasionally  determines 
or  modifies  the  occurrence  of  other  pathological 
processes  within  them.  Various  parasites,  espe- 
cially hydatids,  are  occasionally  tenants  of  the 
pulmonary  organs. 

Secondly,  the  morbid  conditions  which  are 
peculiar  to  the  lungs  are  such  as  depend  upon 
their  special  structure,  relations,  and  functions. 
Thus  the  relation  between  the  pulmonary  tissue 
and  the  pressure  within  and  around  the  lungs 
may  be  so  disturbed  as  to  lead,  on  the  one  hand 
to  collapse  or  compression,  or  on  the  other  hand 
to  emphysema.  Their  communication  with  the 
atmosphere,  and  the  constant  interchange  that 
is  going  on  between  the  contents  of  the  lungs 
and  the  external  air,  have  an  important  influ- 
ence upon  the  origin,  distribution,  progress,  and 
treatment  of  many  of  the  diseases  which  affect 
them  ;  whilst  the  length  and  complexity  of  the 
respiratory  passages  and  their  liability  to  dis- 
ease, lead  to  many  disturbances  of  the  pres- 
sure, the  circulation,  and  the  nutrition  within 
the  lungs,  and  thus  to  collapse,  hyperaemia, 
inflammation,  and  even  destructive  disease.  The 
relation  of  the  lungs  to  the  circulation  has 
an  equally  important  influence  upon  them  from 
a  pathological  point  of  view.  Constituting  as 
they  do  the  channel  of  communication  between 
the  right  and  the  left  sides  of  the  heart,  the 
pulmonary  vessels  are  involved  in  all  the  dis- 
turbances which  affect  the  cardiac  circulation, 
whether  due  to  actual  disease  of  the  valve3  or  of 
the  walls,  or  to  simple  functional  derangement 
of  that  organ.  Congestion,  oedema,  embolism, 
infarction,  haemorrhage,  and  some  forms  of  in- 
flammation of  the  lungs,  are  the  ordinary  results 
of  such  circulatory  disturbance  of  a  temporary 
kind ;  and  when  it  is  more  protracted,  brown 
induration,  as  well  as  diseases  of  the  bronchi 
and  pleura,  are  likely  to  result. 

Such  are  the  principal  conditions  which  deter- 
mine and  influence  diseases  of  the  lungs ;  and  we 
shall  here  enumerate  these  in  the  alphabetical 
order  in  which  they  will  be  found  referred  to  in 
the  following  pages  : — 1.  Abscess.  2.  Albu- 
minoid Disease.  3.  Anaemia.  4.  Apoplexy.  6. 
Atrophy.  6.  Brown  Induration.  7.  Cancer.  8. 
Cirrhosis.  9.  Collapse.  10.  Compression.  11. 
Congestion.  12.  Consumption.  13.  Degenera- 
tions. 14.  Embolism.  16.  Emphysema.  16. 
Gangrene.  17.  Haemorrhage.  18.  Hydatids. 
19.  Hyperaemia.  20.  Hypertrophy.  21.  Indura- 
tion. 22.  Infarction.  23.  Infiltrations.  24.  In- 
flammation —  Croupous,  Secondary,  Catarrhal, 
and  Chronic.  25.  Inflation.  26.  Malformations. 
27.  Malignant  Diseases.  28.  Malpositions.  29. 
Morbid  Growths.  30.  Qldema.  31.  Perforation. 
32.  Rupture.  33.  Syphilitic  Disease ;  and  34. 
Tuberculosis. 

LUNGS,  Abscess  of. — Synon.  :  Fr.  Abces 
du  Poumon  ;  Ger.  Lungenabscess. 

Definition. — Circumscribed  suppuration  of 
the  pulmonary  tissues. 

Etiology  and  Patholoot. — An  acute  pri- 
mary inflammation  of  the  lungs  may  occasion- 
ally lead  to  the  formation  of  abscess.  Much 
more  commonly,  however,  pulmonary  abscesses 
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are  the  result  of  secondary  or  infective  inflam- 
mations, and  they  are  then,  for  the  most  part, 
associated  with  pyaemia. 

Of  acute  primary  inflammations  of  the  lung, 
as  causes  of  abscess,  -we  have  to  consider  those 
due  to  mechanical  injuries,  and  those  associated 
with  acute  pneumonia  and  with  gangrene. 
With  regard  to  the  former  it  is  only  neces- 
sary to  remark  that  mechanical  injuries,  as  frac- 
tured ribs,  penetrating  wounds  of  the  thorax, 
the  lodgment  of  foreign  bodies,  &c,  may  cause 
suppuration,  and  so  occasionally  lead  to  the  for- 
mation of  abscess.  That  acute  pneumonia  may, 
in  rare  cases,  terminate  in  abscess  of  the  lung, 
has  already  been  stated.  Such  a  result  appears 
to  be  favoured  by  a  bad  constitution,  and  by  any 
circumstances  which  tend  to  impair  the  general 
health,  either  before  or  during  the  disease.  The 
abscess  is  more  common  in  the  upper  than  in 
the  lower  lobes.  Lastly,  circumscribed  gangrene 
of  the  lung  occasionally  terminates  in  abscess. 
This  takes  place  by  the  evacuation  of  the  ne- 
crotic tissue  through  the  bronchi,  and  the  for- 
mation of  a  pyogenic  membrane  from  the  walls 
of  the  cavity,  which  generates  pus.  The  cavity 
may  ultimately  close  by  granulation  and  cicatri- 
sation. Abscesses  of  primary  origin  are  usually 
single. 

Secondary  or  infective  abscesses  of  the  lung 
owe  their  origin  to  the  dissemination  of  infective 
substances,  derived  from  some  focus  of  primary 
inflammation,  by  means  of  the  blood-vessels  or 
lymphatics.  They  are  usually  due  to  a  general 
pyasmic  process ;  and  consequently  the  blood- 
vessels are  the  channels  by  means  of  which  the 
infective  substances  are  conveyed  to  the  lungs. 
These  substances  are  sometimes  sufficiently 
large  to  block  the  pulmonary  vessels,  the  for- 
mation of  the  abscess  being  preceded  by  a  pro- 
cess of  hemorrhagic  infarction.  In  other  cases 
the  suppuration  occurs  without  any  evidence  of 
such  infarction  taking  place.  These  abscesses 
are  almost  invariably  multiple.  They  vary  in 
size  from  a  pin's  head  to  a  walnut,  and  are 
usually  most  abundant  near  the  surface.  They  are 
commonly  surrounded  by  a  thin  zone  of  dark  red 
consolidation ;  and  when  adjacent  to  the  pleura, 
this  membrane  over  them  is  always  inflamed. 

Symptoms  and  Physical  Signs. — The  forma- 
tion of  abscess  in  the  lung  is  rarely  attended  by 
any  marked  clinical  phenomena,  the  symptoms 
of  the  disease,  in  the  course  of  which  the  localised 
suppuration  takes  place  being,  for  the  most  part, 
but  little  modified  by  its  occurrence. 

When  acute  pneumonia  terminates  in  abscess, 
either  the  rapid  fall  of  the  temperature  which 
constitutes  crisis  does  not  occur,  or,  what  is  more 
common,  its  occurrence  is  followed  by  pyrexia 
of  an  irregular  type.  The  physical  signs  of 
consolidation  also  persist,  and  there  is  usually 
great  prostration.  Sometimes,  owing  to  the 
opening  of  the  abscess  into  a  bronchus,  pus  is 
coughed  up;  and  then,  if  the  communication 
with  the  bronchus  remain  free,  signs  of  cavity 
are  discoverable.  Before  such  partial  evacuation 
of  its  contents,  the  detection  of  the  abscess  by 
physical  examination  is  usually  impossible.  The 
expectoration  of  sputa  containing  large  quan- 
tities of  pus,  and  often  a  little  blood,  may  con- 
tinue for  some  weeks  ;  the  signs  of  prostration 
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may  gradually  increase ;  and  death  may  ensue  in 
the  course  of  from  two  to  three  months,  and  often 
earlier.  Partial  or  complete  recovery  may,  how- 
ever, take  place,  the  cavity  becoming  quiescent 
and  secreting  only  small  quantities  of  pus  ;  and 
complete  cicatrisation  may  ultimately  occur.  In 
exceptional  cases  the  abscess  opens  into  the 
pleural  cavity. 

Abscesses  of  the  lungs  occurring  in  the  course 
of  pyaemia  rarely  give  rise  to  any  special  symp- 
toms or  physical  signs.  They  are  usually  much 
smaller  than  primary  abscesses ;  and  death  com- 
monly ensues  before  any  of  them  have  attained 
sufficient  magnitude  to  influence  the  general 
phenomena  of  the  disease. 

Diagnosis. — The  diagnosis  of  abscess,  occur- 
ring in  the  course  of  pneumonia,  rests  mainly 
upon  the  persistence  and  characters  of  the 
pyrexia  ;  upon  the  physical  signs  of  excavation 
supervening  on  those  of  pulmonary  consolidation; 
and  upon  the  expectoration  of  sputa  containing 
pus.  Pyaemic  abscesses  rarely  admit  of  diagnosis. 
Their  existence  may  be  suspected  if,  in  cases  of 
pyaemia,  pleural  friction-sounds  are  audible  over 
different  portions  of  the  chest. 

Prognosis. — Abscess  resulting  from  pneu- 
monia very  commonly  proves  fatal  in  from  one  to 
three  months  ;  it  may,  however,  as  already  stated, 
ultimately  terminate  in  partial  or  even  complete 
recovery.  The  development  of  abscesses  in  the 
lungs  in  the  course  of  pyaemia  does  not  appear 
to  influence  the  general  prognosis. 

Treatment. — Abscesses  of  the  lungs  rarely 
admit  of  any  special  treatment.  Their  occur- 
rence, however,  indicates  the  importance  of 
doing  all  that  is  possible  to  maintain  the  strength 
of  the  patient.  T.  Heney  Green. 

LUNGS,  Albuminoid   Disease   of. —  In 

advanced  cases  of  albuminoid  disease,  the  lung- 
tissues  may  present  more  or  less  of  this  morbid 
change ;  but  it  is  of  no  practical  importance,  for 
it  does  not  give  rise  to  any  evident  symptoms, 
nor  does  it  have  any  specially  injurious  effect 
upon  the  patient. 

LUNGS,  Anaemia  of. — Synon.  :  Fr.  Animie 
du  poumon  ;  Ger.  Lungenandmie. 

Definition. — A  deficiency  of  blood  in  the 
lungs. 

Anaemia  of  the  lung  may  be  general  or  local, 
JEtiology. — Besides  haemorrhage  and  the 
other  causes  of  general  bloodlessness,  there  are 
certain  local  causes  which  produce  anaemia  of  the 
lung.  In  senile  atrophy,  and  in  pulmonary  vesi- 
cular emphysema,  anaemia  is  associated  with 
destruction  of  capillaries.  Local  or  partial 
anaemia  of  the  lung  is  the  immediate  result  of 
embolism  of  the  branches  of  the  pulmonary 
artery.  It  rarely  happens  that  the  main  vessel 
is  entirely  obstructed  by  an  embolus ;  but  it,  or 
more  commonly  one  of  its  main  divisions,  may 
be  compressed  or  obliterated  by  the  invasion 
of  a  malignant  growth  or  aneurism.  Aneurism 
of  a  branch  of  the  pulmonary  artery  within  the 
lung  usually  causes  anaemia  of  tlio  portion  to 
which  th«  vessel  is  distributed. 

Anatomical  Characters. — In  extreme  anae- 
mia, as  after  death  from  haemorrhage,  the  lungs 
and  the  bronchial  mucous  membrane  are  ex^ 
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ceedingly  pale  from  absence  of  blood.  They 
are  of  course  lighter  in  weight  than  natural,  but 
in  other  respects  unchanged.  In  the  general 
disease  known  as  anaemia,  the  lung  partakes  with 
other  organs  of  the  general  deficiency  of  red  blood ; 
but  in  this  condition,  it  being  not  so  much  in  bulk 
as  in  quality  that  the  blood  is  deficient,  the  lungs 
are  of  normal  weight,  but  paler  and  more  moist 
than  natural,  sometimes  slightly  cedematous. 

Effects. — The  consequences  of  pulmonary 
anaemia,  when  long-continued,  are  atrophy  of  its 
texture,  as  in  senile  atrophy  and  vesicular  em- 
physema, and  in  local  deficiency  of  blood  from 
partial  obstruction  of  a  large  branch  of  the 
pulmonary  artery.  In  complete  obstruction  of 
vessels  from  embolism,  death  and  sloughing  of 
the  deprived  area  of  lung  is  the  consequence. 
The  sudden  arrest  of  circulation  through  a 
limited  portion  of  the  lung,  gives  rise  to  stress 
on  the  collateral  circulation,  the  result  of  which 
is  often  haemorrhage. 

Symptoms. — The  dyspnoea  and  palpitation 
observed  in  ansemia  are  traceable  to  the  anaemic 
condition  of  the  lungs,  and  have  their  rationale 
in  the  necessity  for  an  increased  diligence  of 
respiration,  to  enable  the  diluted  blood  to  gather 
sufficient  oxygen  for  carrying  on  the  various 
combustion-processes  of  life.  The  remarkable 
gasping  and  restlessness  seen  in  cases  of  fatal 
haemorrhage,  are  really  the  signs  of  asphyxia 
from  pulmonary  deprivation  of  blood.  The 
symptoms  of  general  or  local  pulmonary  anaemia 
dependent  upon  emphysema,  embolism,  &c,  are 
lost  in  those  of  the  more  important  diseases. 

Treatment. — There  is  no  special  treatment  for 
pulmonary  anaemia.       R.  Douglas  Powell. 

LUNGS,  Apoplexy  of. — A  synonym  for 
extravasation  of  blood  into  the  lungs.  See 
Lungs,  Haemorrhage  into. 

LUNGS,  Atrophy  of. — Synon.  :  Senile  em- 
physema ;  Fr.  Atrophie  du  Poumon ;  Ger.  Lun- 
genatrophie. 

Definition. — A  wasting  of  the  constituent 
elements  of  the  lungs,  from  defective  nutrition. 

Varieties. — Atrophy  of  the  lung  may  be : — (a) 
general,  in  which  all  the  tissues  of  the  whole  of 
both  lungs  are  wasted,  as  in  senile  atrophy ;  or 
it  may  be  (b)  local,  in  which  all  the  tissues  of  a 
portion  of  the  lung  are  wasted,  as  in  the  atrophy 
that  results  from  a  local  diminution  of  blood- 
supply  ;  or  (c)  it  may  be  partial,  in  which  some 
of  the  tissues  are  atrophied  coincidently  with 
increased  growth  of  other  tissues,  as  in  some 
cases  of  so-called  '  hypertrophous  emphysema,' 
and  in  'cirrhosis'  of  the  lung. 

Etiology. — The  cause  of  simple  atrophy  of 
the  lungs  is  that  general  failure  of  nutrition 
which  is  natural  to  advanced  age.  Hereditary 
predisposition  may  determine  an  earlier  failure 
of  nutritive  change  in  the  lungs.  The  strongly- 
marked  tendency  of  vesicular  emphysema  to  re- 
cur in  successive  generations  is  certainly  in  favour 
of  such  a  tendency  to  premature  impairment  of 
tissue  being  inherited. 

Over-stretching  of  the  walls  of  the  air-cells  in 
emphysema,  with  the  consequent  impediment  to 
circulation,  is  an  important  cause  of  subsequent 
•atrophy  in  this  disease.    Collapse  and  ansemia 
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of  lung  from  pressure  from  without,  or  from  the 
pressure  of  a  growth  or  aneurism  upon  one  of 
the  pulmonary  vessels,  cutting  off  the  blood- 
supply,  or  on  a  large  bronchus,  diminishing  the 
respiratory  function,  may  cause  atrophy  of  the 
whole  or  of  a  part  of  one  lung. 

Anatomical  Characters. — The  appearance  of 
an  atrophied  lung  may  be  best  seen  in  a  case  of 
natural  or  senile  atrophy.  The  lung  is  small, 
light,  anaemic,  more  or  less  deeply  pigmented, 
drier  in  texture  and  less  firm  and  resisting  than 
natural,  pitting  on  pressure  from  want  of  elastic 
resilience,  and  capable  of  being  squeezed  into  a 
very  small  compass.  The  air-cells  appear  to  be 
increased  in  size ;  and  at  some  portions,  if  the 
lung  be  inflated  and  dried,  large  cells  may  be 
seen,  evidently  resulting  from  the  coalescence  of 
two  or  more  infundibula.  Across  such  cells  fila- 
ments, the  remnants  of  small  bronchi  and  blood- 
vessels, may  extend.  The  pulmonary  artery  and 
its  branches  are  diminished  in  size,  and  the  bron- 
chial tubes  are  also  thinned. 

Microscopical  characters. — The  atrophic  pro- 
cess commences  at  the  vesicular  6epta,  which 
project  inwards  to  subdivide  the  infundibula,  or 
alveolar  spaces  of  the  lung,  into  true  air-cells,  or 
alveoli.  The  process  is  one  of  simple  -withering 
and  obliteration  of  capillaries,  dependent  on  di- 
minished respiratory  function  and  blood-volume. 
The  septa  dwindle  down  to  mere  ridges  upon 
the  infundibular  walls;  and  these  walls  in  their 
turn  become  thinned  even  to  perforation  and 
coalescence  of  several  air-spaces.  Thus,  without 
any  corresponding  enlargement  of  lung,  there  is 
an  apparent  enlargement  of  air-cells  from  the 
simplification  of  structure.  A  certain  degree  of 
fatty  degeneration,  affecting  especially  the  mi- 
nute vessels  and  the  nuclear  remains  of  the  pul- 
monary epithelium,  is  associated  with  this  simple 
atrophy,  as  with  all  other  atrophic  processes. 

When  atrophy  of  the  lung  is  associated  with, 
or  the  result  of,  other  diseases,  as  emphysema  or 
forcible  collapse,  the  process  is  essentially  the 
same,  but  is  combined  in  the  former  case  with 
over-stretching  of  the  air-cells,  and  more  or  less 
thickening  of  the  fibrous  tissues  derived  from 
the  bronchial  and  perivascular  sheaths,  from  re- 
peated congestions.  Thus  we  have  a  larger  and 
heavier  lung;  and,  in  the  later  stages,  more 
marked  fatty  degeneration  of  its  fibrous  texture. 

In  cases  of  atrophy  from  the  long-continued 
pressure  of  fluid  in  the  pleura,  the  pleura  is 
always  thickened  from  the  original  inflammation, 
and  fibrous  processes  are  directed  inwards  from 
it  between  the  lobules,  so  as  to  render  difficult 
any  subsequent  expansion  of  the  lung. 

In  the  case  of  atrophy  from  compression  of  the 
lung  by  fibrous  growth  or  fluid  effusion,  we  have 
again  often  a  heavier  lung  from  increase  of 
fibrous  tissue.  It  is  obvious  that  the  increase 
in  weight  must  always  be  due  to  attendant, 
often  determining,  disease. 

Effects  and  Symptoms.— The  consequences 
of  the  partial  atrophy  of  lung  which  accom- 
panies the  'large-lunged'  emphysema  of  advanced 
middle  life  are  very  grave.  Extensive  oblitera- 
tion of  the  pulmonary  capillaries,  without  a 
corresponding  diminution  in  the  blood-volume, 
induces  a  stress  of  circulation,  a  mechanical 
congestion,  which  ultimately  tells  back  through 
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the  right  heart  upon  the  whole  venous  system. 
The  damaged  elasticity  of  the  lung  impairs  the 
mechanism,  as  the  atrophy  of  the  alveoli  impairs 
the  function  of  respiration.  In  senile  emphy- 
sema, however,  the  lung-atrophy,  being  but  a 
part  of  a  general  atrophy  of  all  the  tissues  and 
of  the  blood,  causes  no  discomfort,  provided  no 
extra  effort  is  attempted  and  no  bronchitis  super- 
vene. Local  atrophy  of  the  lung  has  its  symp- 
toms merged  in  those  of  the  predominant  disease. 

Physical  signs. — In  senile  atrophy  of  the  lungs 
the  chest-capacity  is  diminished  in  all  directions 
to  accommodate  the  small  lungs.  The  lower  ribs 
are  approximated  and  their  obliquity  greatly 
increased  ;  the  upper  intercostal  spaces  are  de- 
pressed. The  chest-movements  are  very  limited. 
The  percussion  resonance  is  generally  increased 
over  the  chest,  except  over  the  precordial  re- 
gion, which  is  less  covered  by  lung  than  natural. 
The  respiratory  murmurs  are  simply  enfeebled, 
not  altered,  unless  there  be  some  bronchitis  pre- 
sent. It  has  been  said  that  there  may  be  some 
effusion  into  the  pleura  in  atrophy  of  the  lung,  to 
fill  up  the  space  vacated  by  the  shrunken  organ. 
The  mechanism  of  such  an  effusion  is,  how- 
ever, quite  inconceivable. 

Complications. — There  are  no  complications 
necessarily  incident  to  senile  atrophy  of  the 
lung.  Bronchitis  not  uncommonly,  however, 
supervenes,  and  proves  fatal  to  the  patient. 

Treatment. — The  treatment  of  senile  atrophy 
of  the  lungs  simply  consists  in  shielding  the  aged 
person  from  the  causes  of  bronchitis. 

R.  Douglas  Powell. 

LUNGS,  Brown  Induration  of.—  The 
condition  recognised  by  this  name  by  Virchow 
and  Laennec,  is  one  which  is  sometimes  ob- 
served after  prolonged  congestion  of  the  lungs, 
particularly  that  which  results  from  disease  con- 
nected with  the  mitral  orifice.  The  morbid  change 
consists  mainly  in  excessive  pigmentation,  the  pig- 
ment accumulating  not  only  in  the  interlobular 
tissue,  but  also  in  the  alveoli  and  minute  bronchi, 
where  it  is  enclosed  in  enlarged  epithelial  and 
granular  cells.  At  the  same  time  the  capil- 
laries are  dilated,  the  interstitial  tissue  is 
increased,  and  probably  the  alveolar  walls  are 
thickened.  The  pigment  is  granular,  and  of  a 
yellowish  colour  ;  it  is  derived  from  the  blood ; 
and  seems  to  be  of  the  nature  of  hsematoidin. 
It  may  become  brownish,  reddish,  or  even  black; 
and  ultimately  may  be  found  free.  The  extent 
and  degree  of  brown  induration  vary  much  in 
different  cases.  When  the  change  is  marked, 
the  lungs  are  enlarged,  heavy,  firm,  incompres- 
sible, and  inelastic,  not  collapsing  on  exposure. 
They  present  various  tints,  from  yellowish  to 
reddish-brown.  This  alteration  in  colour  is  also 
evident  on  section,  and  red  spots  are  often  seen, 
shading  into  black,  while  a  brownish  fluid  may 
be  expressed.  Brown  induration  is  associated 
with  congestion  of  other  parts  of  the  lungs,  and 
often  with  infarctions.  It  cannot  be  clinically 
recognised  apart  from  these  conditions,  unless 
the  affected  organs  should  present  physical  signs 
of  consolidation  in  cases  of  known  pulmonary 
congestion  from  mitral  disease.  No  special  treat- 
ment is  called  for. 

Frederick.  T.  Robehts. 
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LUNGS,  Cancer  of.— See  Lungs,  Malignant 
Disease  of. 

LUNGS,  Cirrhosis  of. — A  synonym  for 
chronic  pneumonia,  See  Lungs,  Inflammation  of. 

LUNGS,  Collapse  of. — Synon.  :  Apneuma- 
tosis;  Pr.  Affaissement  pulmonaire ;  Ger.  Lungen- 
collapsus. 

Definition. — Simple  diminution  in  size  of  the 
whole  or  of  a  part  of  a  lung,  with  reduction  of 
the  volume  of  the  contained  air,  and  caused  by 
interference  with  its  free  entrance  in  inspiration. 

2Etiology. — The  causes  of  collapse  of  the 
lung  are  either  intrinsic  or  extrinsic ;  and  fre- 
quently the  two  classes  of  causes  are  combined. 
The  intrinsic  causes  present  actual  obstruction 
of  the  respiratory  passages,  and  include  all 
diseases  of  the  larynx,  trachea,  and  bronchi, 
attended  with  inspiratory  dyspnoea,  whether 
due  to  the  pressure  of  external  tumours,  to  af- 
fections of  the  passages  themselves,  or  to  the 
presence  of  inflammatory  products,  blood,  and 
foreign  bodies  within  them.  To  this  class  of 
cases  belongs  the  collapse  of  the  lung  which  is 
apt  to  follow  infantile  bronchitis,  when  the  tubes 
become  obstructed,  and  there  is  no  power  to  ex- 
pectorate. All  causes  that  interfere  with  respi- 
ratory efficiency  favour  the  occurrence  of  the 
condition  named.  A  plug  of  mucus  may  be 
drawn,  in  inspiration,  deeper  and  deeper  into 
the  bronchial  tubes,  which  it  obstructs,  and  act- 
ing like  a  '  ball  plug,'  allows  the  expulsion  of  air 
in  expiration,  but  interferes  with  inspiration ; 
the  air  not  being  replaced,  apneumatosis  is  de- 
veloped ;  and  as  there  is  no  air  behind  the  plug 
of  mucus,  cough  is  powerless  to  expel  it.  In 
children,  bronchial  inflammation  is  exceedingly 
common,  and  the  smaller  tubes  being  propor- 
tionately smaller  in  the  child  than  in  the  adult, 
the  danger  of  collapse  is  increased.  When  chil- 
dren under  five  years  of  age  die  of  bronchitis  and 
allied  affections,  apneumatosis  is  almost  invari- 
ably present;  and  25percent.  of  the  total  mortality 
of  infants  may  be  safely  set  down  to  this  cause. 
Partial  collapse  of  the  lung  from  pressure  on 
the  respiratory  passages  will  be  found  described 
in  the  article  Mediastinum,  Diseases  of.  The 
extrinsic  causes  of  pulmonary  collapse  are  cer- 
tain conditions  of  the  walls  of  the  chest,  which 
diminish  the  force  of  the  inspiratory  act,  such  as 
paralysis  or  debility  of  the  inspiratory  muscles, 
and  softness  of  their  bony  attachments.  Muscular 
paralysis  is  seen  in  injuries  to  the  cord.  Debility 
of  the  respiratory  muscles  may  often  be  observed 
before  death.  Collapse  of  the  lung  is  sometimes, 
although  rarely,  met  with  in  adult  life,  when  great 
prostration  occurs  in  the  course  of  fever,  and 
respiration  is  impeded  by  pulmonary  congestion. 
Asssociated  as  it  is  with  softness  and  weakness 
of  the  ribs,  rickets  is  one  of  the  most  frequent 
causes  of  collapse  of  the  lungs.  The  action  of 
the  inspiratory  muscles  may  be  still  further 
interfered  with  by  abdominal  distension,  or  by 
the  binding  up  of  the  abdomen  of  the  infant 
with  tight  bandages.  The  danger  of  collapse  is 
lessened  when  the  ribs  have  gained  firmness 
and  fixity,  and  when,  raised  by  the  respiratory 
muscles,  the  thoracic  cavity  is  enlarged,  and  the 
lungs  are  consequently  expanded. 
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Anatomical  Characters. — The  whole  of  one 
lung  or  of  one  lobe  may  be  affected,  but  a  lobule 
or  a  part  only  of  the  lung  is  usually  involved, 
the  affected  lobules  being  abruptly  separated 
from  those  adjoining.  As  a  rule  several  patches 
of  collapse  occur  in  each  lung,  having  a  darker 
colour  and  more  depressed  surface  than  the 
healthy  parts.  The  lower  margins  of  the  left 
lower  lobe  are  most  frequently  affected.  The 
collapsed  portions  of  lung  are  similar  to  the 
liver  in  consistence ;  they  resist  pressure,  are 
non-crepitant,  are  smooth  on  section,  and  sink  in 
water.  The  bronchi  are  filled  with  mucous  fluid ; 
there  is  an  entire  absence  of  air  in  the  collapsed 
parts.  On  inflation  the  affected  portion  assumes 
a  natural  appearance,  unless  considerable  con- 
gestion exists  ;  whereas  in  pneumonia  inflation 
cannot  restore  the  lung  to  its  natural  appearance. 
In  pneumonia  pleurisy  is  rarely  absent ;  but  in 
collapse,  uncomplicated  with  diathetic  disease, 
the  pleura  is  invariably  healthy. 

Symptoms. — The  symptoms  of  collapse  of  the 
lung  vary  greatly  with  the  cause,  rapidity,  and 
extent  of  the  morbid  condition.  In  severe  cases, 
for  example,  in  the  collapse  that  follows  bron- 
chitis in  very  young  subjects,  the  symptoms 
are  peculiar.  There  is  great  prostration,  debi- 
lity, restlessness,  and  sleeplessness.  The  tem- 
perature falls ;  the  surface  becomes  cold,  blue, 
or  dusky;  the  eyes  become  shrunken;  and  the 
pulse  is  quick  and  small.  There  is  a  constant 
feeble  whining  cry.  Eespiration  is  very  quick 
and  shallow,  as  high  as  70  to  80  or  even  100  per 
minute.  The  rhythm  is  changed,  the  interval 
being  between  inspiration  and  expiration,  in- 
stead of  after  expiration.  There  is  no  pain  as  in 
pleurisy.  The  cough  is  constant  and  impotent ; 
is  often  followed  by  a  cry  of  impatience;  and 
differs  much  from  the  suffocative  cough  of  bron- 
chitis. 

On  examining  the  chest,  the  lower  part  is 
found  retracted  and  diminished  in  diameter. 
The  intercostal  spaces  sink  in  inspiration,  and 
move  outwards  slightly  in  expiration.  When 
the  collapse  is  extensive  the  percussion  is  dull 
and  resistant,  unless  the  affected  lobules  are  in- 
terspersed among  the  healthy  ones.  The  respi- 
ratory murmur  is  lost  over  the  affected  parts, 
though  conducted  breath-sounds,  of  a  bronchial 
character,  and  rhonchi  are  generally  audible 
almost  universally.  In  the  simpler  cases  of  col- 
lapse of  the  lungs,  such  as  occur  in  pertussis 
during  the  severe  fits  of  coughing,  some  of  these 
symptoms  and  signs  may  be  suddenly  developed, 
and  again  speedily  disappear. 

Diagnosis. — Apneumatosis  may  be  distin- 
guished from  croupous  pneumonia  by  the  com- 
parative rarity  of  the  latter  disease  in  infancy ; 
and  by  absence  of  the  great  heat  of  skin,  and  of 
fine  crepitation  on  auscultation.  From  extensive 
miliary  tuberculosis  it  is  diagnosed  by  the  ab- 
sence of  advancing  symptoms  of  constitutional 
disorder,  though  the  two  conditions  may  co-exist. 
In  pleurisy  the  dulness  on  percussion,  and  the 
absence  of  respiratory  sounds  at  the  base,  are 
much  more  marked  than  in  apneumatosis.  Con- 
genital collapse  or  atelectasis,  is  a  condition 
which  has  to  bo  diagnosed  from  infantile  collapse 
or  apneumatosis.  Readily  separable  by  symptoms, 
these  two  conditions  may  be  indistinguishable  by 
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physical  signs.  In  atelectasis  the  lung  retains, 
in  whole  or  in  part,  its  foetal  condition,  nature 
having  failed  to  establish  respiration  and  fit  the 
child  for  its  new  mode  of  existence.  In  apneu- 
matosis the  once  permeable  lungs  cease  to  admit 
air,  and  thus  death  from  apnoea  occurs  without 
any  apparent  structural  change  being  discover- 
able, save  that  the  respiratory  organs  bear  the 
appearance  of  foetal,  unexpanded  lungs. 

Prognosis.  —  The  prognosis  in  collapse  of 
the  lung  is  favourable  if  the  affection  is  recent, 
and  the  child  healthy,  with  fair  muscular  power, 
and  under  favourable  hygienic  conditions.  On 
the  contrary,  the  disease  is  generally  fatal 
if  it  involve  a  considerable  extent  of  lung,  es- 
pecially if  it  supervene  on  atelectasis.  Death 
usually  occurs  from  slow  asphyxia,  the  effect 
being  the  same  as  if  the  size  of  the  lung  were 
reduced  by  the  removal  of  the  affected  parts.  As 
much  as  half  of  the  entire  lungs  has  been  found 
involved,  thus  fully  accounting  for  the  quickened 
respiration,  the  distress,  and  the  dyspnoea,  and  for 
the  bloodlessness  and  extreme  pallor,  with  cold, 
blue  extremities.  The  fatality  of  whooping-cough 
in  infants  is  mainly  due  to  the  ready  collapse  of 
the  lungs,  specially  when  the  child  is  badly 
nourished  and  breathing  impure  air.  The  natu- 
ral course  of  the  disease  is  from  bad  to  worse  ; 
more  lung  is  involved  each  day ;  and  death 
occurs  after  two  or  three  weeks  from  slow  as- 
phyxia. If  collapse  follows  acute  bronchitis 
death  often  ensues  rapidly,  but  if  recovery  takes 
place  the  lungs  are  slow  to  regain  activity,  and 
the  seeds  of  future  mischief  remain.  After  an 
attack  of  pneumonia  complete  absence  of  breath- 
sounds  may  exist  for  a  time,  and  then  suddenly 
— after  a  blow,  shock,  or  violent  cough — air  en- 
ters the  collapsed  portion  of  lung,  and  the  respi- 
ratory sounds  assume  a  normal  character. 

Treatment. — When  this  affection  was  looked 
upon  as  a  form  of  pneumonia  it  was  treated  by 
depletion.  Now  that  we  realise  that  it  is  not  of 
an  inflammatory  character,  our  object  must  be 
not  to  lower  vitality  but  to  diminish  excessive 
secretion.  Slight  counter-irritation,  by  means 
of  stimulating  embrocations,  is  useful.  An 
emetic  of  ipecacuanha  will  help  to  remove  accu- 
mulation if  the  patient  is  not  too  weak.  Expec- 
toration may  be  promoted  by  small  doses  of  the 
same  drug.  When  the  lungs  are  extensively  in- 
volved, vital  power  must  be  kept  up  by  the  help 
of  ammonia,  steel,  phosphates  of  iron,  port  wine, 
and  beef-tea ;  and  the  food  must  be  so  designed 
as  to  be  digestible  by  the  stomach  of  the  in- 
fant. E.  Stmks  Thompson. 

LUNGS,  Compression  of. — Stnon.  :  Fr. 
Compression  du  Poumon ;  Ger.  Lungencom- 
pression. 

Definition. — Diminution  in  size  of  the  whole 
or  of  a  part  of  a  lung,  associated  with  reduction 
of  the  volume  of  the  contained  air,  and  caused 
by  pressure  on  the  pleural  surface. 

./Etiology. — Compression  of  the  lung  may 
arise  in  the  course  of  numerous  diseases  or  in- 
juries affecting  the  chest ;  the  compressing  in- 
fluence being  either  gaseous,  liquid,  or  solid. 

First,  the  admission  of  air  to  the  pleura  from 
without,  through  a  perforating  wound,  as  from  a 
sword  or  bavonet  thrust ;  or  from  within,  as  by 
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rupture  of  an  air-cell,  or  the  extension  of  pulmo- 
nary ulceration  through  the  pleura,  produces  in 
either  case  compression.  If  no  previous  pleu- 
risy has  existed  the  compression  is  complete  ; 
but  if,  on  the  other  hand,  long-standing  pleurisy 
has  caused  adhesion,  compression  cannot  take 
place,  or  mil  be  but  partial.  Pneumothorax 
arising  without  perforation  may  be  due  to  the 
evolution  of  gas  from  gangrene,  or  to  the  decom- 
position of  pleuritic  fluid ;  or  the  gas  may  be 
directly  secreted  within  the  pleura,  taking  the 
place  of  serum  absorbed  after  pleuritic  effusion. 
Besides  the  causes  named,  perforation  may  arise 
from  fractured  ribs  with  pulmonary  laceration, 
or  from  contusion  of  the  lung  without  frac- 
ture ;  from  ulcerative  perforation  of  lung,  either 
tuberculous  or  gangrenous ;  from  pulmonary 
apoplexy,  hydatids,  cancer,  empyaema,  abscess ; 
from  rupture  of  the  lung  in  whooping-cough; 
from  perforation  of  the  lung  from  without,  by 
diseased  and  suppurating  bronchial  glands  open- 
ing into  the  pleura  and  bronchi ;  and  from  rup- 
ture or  ulceration  of  the  oesophagus,  opening 
into  the  pleura.  Of  this  long  list,  omitting  the 
surgical  cases,  nine  out  of  ten  are  due  to 
phthisis. 

Secondly,  compression  may  arise  from  the 
presence  of  fluid,  such  as  pleuritic  effusion,  acute 
or  chronic  ;  passive,  non-inflammatory  effusion, 
as  in  hydrothorax;  or  blood,  as  in  haemato- 
thorax. 

Thirdly,  compression  of  the  lung  by  solids  is 
seen  in  the  case  of  various  tumours  of  the  chest, 
whether  originating  in  the  mediastinal  struc- 
tures, in  the  lungs,  or  in  the  thoracic  parietes. 

In  a  fourth  class  of  cases  compression  of  the 
lung  is  the  result  of  the  enlargement  of  neigh- 
bouring parts,  other  than  the  thoracic  viscera  ; 
and  especially  of  the  abdomen,  as  in  ascites,  and 
tumours  of  the  liver,  spleen,  or  ovaries. 

Anatomical  Characters.  —  Compression  of 
the  lung  may  be  either  general  or  local,  com- 
plete or  partial.  A  lung  compressed  by  pleuritic 
effusion  is  found  to  be  reduced  in  volume,  non- 
crepitant,  dense,  and  quite  insusceptible  of  in- 
flation. The  blood  is  coagulated  in  the  affected 
lobes,  the  clot  being  often  decolourised  and  ad- 
herent to  the  walls  of  the  vessels,  many  of 
which  are  impervious,  or  altogether  obliterated  ; 
while  the  pervious  vessels  and  the  air-cells  of 
the  adjacent  parts  are  distended,  and  emphy- 
sema is  produced.  In  other  cases,  the  compressed 
lung  proves  to  be  anaemic,  tough,  and  dry. 

In  cases  of  slow  recovery  from  chronic  em- 
pyema the  lung  is  often  found  bound  down  and 
thickened,  having  very  little  normal  pulmonary 
tissue  remaining.  The  thoracic  cavity  vacated 
by  the  shrunken  lung  is  occupied  by  the  dis- 
placed heart,  and  sometimes  by  the  extension  of 
the  sound  lung  across  the  middle  line. 

When  perforation  occurs  with  admission  of 
air  from  the  bronchi  to  the  pleural  cavity,  the 
atmospheric  pressure  distends  the  pleura,  and 
tends  to  displace  the  mediastinum  and  the  other 
lung.  The  heart,  too,  being  unsupported,  is 
pressed  against  the  healthy  lung,  and  may  bo 
displaced  to  a  very  considerable  extent. 

Symptoms  and  Physical  Sions.— The  symp- 
toms of  compression  of  the  lung  vary  greatly  in 
accordance  with  its  causes,  the  rapidity  of  oneot, 


and  the  extent  and  degree  of  compression.  If 
pleuritic  effusion  be  very  rapid,  the  dyspnoBa 
may  be  exceedingly  urgent.  After  perforation 
of  the  pleura  with  sudden  collapse  of  the  lung, 
there  also  occur  acute  pain,  dry  cough,  and 
painful  spasms  of  the  intercostal  muscles.  The 
pulse  is  frequent,  feeble,  and  often  irregular. 
Symptoms,  more  or  less  acute,  of  inflammation 
may  follow.  In  other  instances  the  symptoms 
are  those  of  hydrothorax,  or  of  intrathoracic 
tumour. 

The  physical  signs  of  compression  of  the  lung 
are  chiefly  those  of  the  associated  cause,  such  as 
pneumothorax,  pleurisy,  hydrothorax,  or  intra- 
thoracic tumour ;  and  partly  certain  phenomena 
characteristic  of  the  physical  condition  of  the 
lung  itself.  The  latter  vary  considerably  with 
the  degree  and  extent  of  compression,  but  they 
may  be  described  in  general  terms  as  follows : 
— Either  increased  clearness  of  the  percussion 
sound  over  the  area  of  compressed  lung,  with 
tubular  or  rarely  even  tympanitic  quality,  espe- 
cially in  children,  or  in  extreme  cases  of  com- 
pression complete  loss  of  resonance ;  indefinite, 
weak,  but  occasionally  rather  blowing  or  tubular 
respiratory  sound,  sometimes  mixed  with  scanty, 
dry,  subcrepitant  rhonchus  ;  and  exaggerated 
loudness  and  ringing  quality  of  vocal  resonance. 
A  further  description  of  these  symptoms  and  signs 
will  be  found  under  the  headings  of  the  various 
causes  of  compression  referred  to. 

Diagnosis. — The  diagnosis  of  compression  of 
the  lung  is  in  general  simply  the  diagnosis  of 
the  condition  on  which  it  depends. 

Prognosis.— The  prognosis  depends  on  the 
cause  of  the  compression.  Thus  in  pneumothorax 
it  is  unfavourable,  though  recovery  may  take 
place.  In  hydrothorax  the  prognosis  is  unfavour- 
able, as  it  is  usually  an  evidence  of  formidable, 
if  not  incurable,  organic  disease.  In  pleurisy,  if 
the  effusion  has  been  rapid,  met  by  prompt  treat- 
ment, and  uncomplicated  with  hectic,  complete 
recovery  may  take  place  without  much  compres- 
sion of  lung  or  distortion  of  chest;  but  incom- 
pletely-cured pleurisy  is  too  frequently  the  first 
incident  in  the  history  of  phthisical  disease.  In 
empyaema  the  prognosis  is  more  favourable  than 
in  pneumothorax  or  hydrothorax. 

Treatment. — Little  need  be  said  as  to  the 
treatment  of  lung-compression.  It  resolves  it- 
self into  that  of  the  intercurrent  or  causative 
diseases.  Bearing  in  mind  the  injury  done  to 
the  lung  by  compression,  efforts  should  be  made 
to  relieve  the  lung  before  it  has  been  irremediably 
bound  down.  The  early  adoption  of  paracentesis 
thoracis  is  the  most  practical  means  of  gaining 
this  end  in  pleuritic  effusion.  Bemedies  calcu- 
lated to  remove  effusion  and  thus  relieve  the 
lung  should  be  given,  remembering  that  the 
more  speedy  the  relief  given  to  the  lung  the  more 
complete  will  be  the  cure.  Suitable  movements 
of  the  chest  might  be  ordered  subsequently,  with 
the  view  of  promoting  expansion  of  its  walls 
and  of  the  lung.  E.  Symes  Thompson. 

LUNGS,  Congestion  of. — See  Lungs,  Hy- 
peremia of. 

LUNGS,  Consumption  of. — See  Phthisis. 

LUNGS,   Degenerations  of. — Chanffep  of 
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a  degenerative  character  in  connection  with  the 
lungs  constitute  an  important  element  in  some 
pulmonary  disoases,  or  they  may  be  the  sole 
morbid  condition  present.  They  are  of  the  fol- 
lowing nature  : — 

1.  Albuminoid. — This  is  only  occasionally 
noticed,  in  marked  cases  of  general  albuminoid 
disease. 

2.  Fibroid. — Changes  leading  to  a  more  or  less 
fibroid  condition  of  the  pulmonary  tissue  are  of 
common  occurrence,  but  it  is  not  always  easy 
to  determine  whether  they  should  be  regarded 
as  due  to  a  chronic  inflammatory  process,  or  to 
degeneration,  and  pathologists  differ  in  their 
views  on  this  point.  As  a  degeneration,  the 
fibroid  change  may  be  considered  as  most  im- 
portant in  connection  with  emphysema,  and  it  is 
regarded  by  some  authorities  as  an  element  of 
much  consequence  in  the  causation  of  many  cases 
of  this  disease.  It  also  follows  long-continued 
congestion,  and  collapse  or  compression  of  the 
lung  from  any  cause.  Of  course  much  fibroid 
or  fibrous  tissue  is  found  in  the  lungs  in  many 
cases  of  phthisis,  and  in  connection  with  pleu- 
ritic adhesions  and  other  conditions,  but  this  state 
must  be  looked  upon  mainly  as  of  inflammatory 
origin.  The  effects  of  these  changes  are  to  make 
the  lung-tissue  firmer  and  tougher,  but  at  the 
same  time  to  diminish  or  destroy  its  elasticity, 
the  elastic  tissue  being  more  or  less  displaced. 
Hence,  if  the  lungs  be  exposed  to  any  distend- 
ing force,  they  cannot  recover  themselves  pro- 
perly, and.  the  air-vesicles  ramain  more  or  less 
permanently  dilated. 

3.  Fatty. — This  degeneration  is  also  regarded 
by  some  pathologists  as  one  of  the  main  ele- 
ments in  originating  many  cases  of  emphysema 
of  the  lungs,  and  also  as  one  of  the  actual  con- 
ditions in  this  disease.  Here,  again,  the  lung- 
tissue  is  impaired  in  its  elasticity  and  resisting 
power  to  distension,  but  it  is  not  tough.  Granu- 
lar fat  may  be  visible  under  the  microscope. 

4.  Pigmentary. — The  lungs  become  the  seat 
of  more  or  less  pigmentation  with  increasing 
age.  They  are  also  markedly  affected  in  certain 
occupations  in  which  carbonaceous  matters  are 
inhaled.  In  so-called  brown  induration  of  the 
lungs  there  is  an  abundance  of  pigment. 

5.  Senile. — The  lung-tissue  undergoes  atrophy, 
with  more  or  less  loss  of  elasticity,  owing  to 
wasting  of  the  elastic  tissue  'with  increasing  age, 
and  even  a  fatty  degeneration  may  take  place. 
Hence,  in  such  subjects  emphysema  is  readily 
set  up  by  causes  which  would  have  no  effect  on 
younger  persons. 

6.  Secondary. — Under  this  head  may  be  in- 
cluded those  degenerative  changes  which  take 
place  in  morbid  formations  in  the  lungs,  such  as 
inflammatory  deposits,  tubercle,  or  cancer.  These 
belong  mainly  to  the  fatty  or  caseous  variety  of 
degeneration,  but  calcification  may  also  occur. 

Feedericx  T.  Roberts. 

LUNGS,  Embolism  of-  —  See  Lungs, 
Anaemia  of ;  and  Lungs,  Hemorrhage  into. 

LUNGS,  Emphysema  of.  —  Synon.  :  Fr. 

Emphysema  du  poumon ;  Ger.  Lungcnemphyscm. 

Definition. — An  excess  of  air  in  the  lungs, 
whether  due  to  a  dilated  condition  of  the  air- 
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sacs,  or  to  the  presence  of  air  in  the  interlobulai 
tissue. 

Varieties. — There  are  two  kinds  of  emphy- 
sema of  the  lungs,  namely : — 

A.  Vesicular  Emphysema. 

B.  Interlobular  Emphysema. 

A.  Vesicular  Emphysema. — Pulmonary  ve- 
sicular emphysema  exists  in  three  forms,  namely, 
1.  partial  lobular ;  2.  lobular;  and  3.  lobar.  The 
last  form  involves  the  whole  of  a  lobe,  or  the 
whole  of  one  or  both  lungs.  The  first  form  is 
rarely  seen  alone,  butis  generally  associated  with 
the  second  form,  which  is  very  common,  and  is 
found  in  connection  with  diseases,  such  as  bron- 
chitis, which  are  attended  with  violent  or  long- 
standing cough.  The  third  form  is  by  far  the 
most  important,  and  will  be  more  especially  re- 
ferred to  in  the  present  article.  It  more  fre- 
quently attacks  both  lungs  than  one,  and  the 
lower  as  well  as  the  upper  lobes.  It  is  a  serious 
malady,  and  sometimes  destroys  life  at  an  early 
period.  Its  features  are  characteristic :  the  lung- 
substance  has  a  peculiar  doughy  feel;  pits  on 
pressure  ;  is  wanting  in  healthy  crepitation  ;  and 
has  a  colour  very  closely  resembling  that  of  a 
calf's  lung.  It  has  been  described  as  '  large- 
lunged  vesicular  emphysema.' 

2Etiology. — Determining  causes  and  mechan- 
ism.— "With  reference  to  the  determining  causes 
of  emphysema  there  are  two  theories,  namely, 
the  inspiratory  theory,  and  the  expiratory 
theory.  On  the  first  view  the  dilatation  and  rup- 
ture of  the  air-saes  are  accounted  for  by  the 
over-distension  of  the  lungs  in  inspiration.  On 
the  second  view  these  changes  are  considered  to 
be  caused  by  the  strain  to  which  the  lung-tissue 
is  subjected  in  violent  expiratory  efforts,  espe- 
cially the  act  of  coughing.  It  has  been  thought 
by  others  that  emphysema  must  be  looked  upon 
as  a  complemental  lesion,  arising  in  consequence 
of  the  over-distension  to  which  the  healthy  por- 
tions of  the  lungs  are  subjected  in  cases  of  pul- 
monary collapse.  Without  entering  into  any 
critical  examination  of  the  theories  as  to  the 
mechanical  causes  of  emphysema,  it  may  per- 
haps be  sufficient  to  say  that  there  can  be  little, 
if  any,  doubt  that  the  lobular  forms  of  the  dis- 
ease are  mainly  produced  by  expiratory  efforts, 
such  as  violent  cough,  or  blowing  wind  instru- 
ments. They  have  their  seat  in  those  parts  of 
the  lungs  which  become  most  distended  by  such 
acts.  With  regard  to  the  lobar  form  of  the  dis- 
ease, however,  this  explanation  of  its  mechanism 
does  not  suffice.  In  this  affection  the  inspiratory 
power  is  that  which  distends  the  lungs.  The 
pulmonary  tissue  has  lost  a  portion  of  its  elasti- 
city, it  yields  to  distension,  and  no  longer  re-acts 
perfectly  when  the  distending  power  ceases. 
Further  distension  follows ;  reaction  diminishes 
still  more ;  until  at  length  in  some  instances  the 
lungs  become  greatly  enlarged. 

In  senile  cases  the  loss  of  elasticity  of  the 
chest-walls  aids  in  preventing  the  pulmonary  re- 
action. 

Anatomical  Characters  and  Pathology. — 
In  the  early  stages  of  emphysema  there  is  sim- 
ply a  dilatation  of  the  air-sacs ;  an  increase  in 
the  size  of  the  alveoli ;  and  a  diminution  in  the 
height  of  the  alveolar  walls,  which  yielding 
with  the  distending  cavities,  become  partially 
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obliterated.  As  the  disease  progresses  the  air- 
sacs  become  more  distended,  and  the  -walls  of 
the  alveoli  sometimes  completely  obliterated,  so 
that  the  air-sacs  are  quite  smooth,  instead  of 
honeycombed.  Then  follows  perforation  of  the 
air-sacs — at  first  slight,  here  and  there  au  oval 
opening  being  discoverable ;  afterwards  the 
openings  become  more  numerous  and  larger. 
The  subsequent  progress  of  the  disease  is  attended 
•with  further  distension  of  the  air-sacs,  and  rup- 
ture of  the  fibres  of  their  -walls.  The  openings 
thus  caused  coalesce,  until  at  length  the  walls 
are  simply  represented  by  membranous  shreds, 
and  even  large  vesicles  may  form.  These 
changes,  varying  in  degree,  characterise  all  the 
forms  of  emphysema.  In  the  lobar  form,  however, 
perforation  takes  place  to  a  much  greater  extent 
quoad  the  amount  of  dilatation,  than  in  the  lo- 
bular or  partial  lobular  form. 

The  emphysematous  lung  is  anaemic,  its  blood- 
vessels become  widely  separated,  and  often  rup- 
tured and  atrophied.  The  bronchial  tubes  are 
sometimes  dilated,  especially  in  old-standing 
cases,  and  in  these  there  is  frequently  found  an 
increased  development  of  the  circular  muscular 
fibres. 

The  pathology  of  emphysema  involves  some 
important  points  for  consideration.  The  great 
question  is  whether  there  is  any  degeneration 
of  tissue  preceding  or  attending  the  affection. 
When  the  disease  is  partial,  and  has  followed  or 
Is  attended  by  bronchitis,  or  some  other  affec- 
tion in  which  there  has  been  violent  or  long- 
standing cough,  the  emphysema  may  be  the  re- 
sult of  mechanical  violence,  without  pre-existing 
degeneration  of  the  lung-tissue.  When,  however, 
it  is  of  the  lobar  form,  degeneration  is  probably 
the  primary  step  in  the  affection.  The  facts 
which  tend  to  confirm  this  view  are : — (1)  the 
insidious  manner  in  which  the  disease  sometimes 
comes  on,  and  the  development  which  it  attains, 
without  any  previous  history  of  violent  or  long- 
standing cough ;  (2)  the  frequency  with  which 
it  attacks  the  whole  of  both  lungs ;  and  (3)  its 
hereditary  character.  The  exact  nature  of  the 
degeneration  has  not  been  satisfactorily  made 
out.  Fatty  matter  has  been  found  in  a  few  in- 
stances, but  not  in  all  cases.  The  degeneration 
is  probably  one  primarily  involving  the  elastic 
fibres  and  other  structures  of  the  walls  of  the 
air-sacs.  Whatever  be  the  nature  of  the  degene- 
ration, there  can  be  no  doubt  that  lobar  emphy- 
sema is  a  malady  resulting  from  some  form  of 
mal-nutrition  of  the  lung-tissue.  There  is  reason 
to  believe  too  that  this  form  of  emphysema  is 
sometimes  associated  with  gout. 

There  is  a  form  of  lobar  emphysema  which  is 
met  with  in  old  age,  and  which  differs  in  some 
respects  from  that  already  described.  The  lungs 
are  not  so  large  ;  they  are  universally  distended, 
however,  to  a  greater  or  less  extent ;  and  they 
present  a  somewhat  atrophied  appearance.  The 
alterations,  of  which  they  are  the  seat,  are  pro- 
bably the  result  of  those  changes  which  age  pro- 
duces in  the  chest- walls,  impairing  their  elasti- 
city. This  loss  of  elasticity  may  also  affect  the 
lung-tissue.    See  Lungs,  Atrophy  of. 

A  knowledge  of  the  changes  produced  by  em- 
physema affords  an  explanation  of  the  peculiar 
character  of  the  respiratory  movements  and 
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sounds,  as  well  as  of  the  other  physical  signs 
and  symptoms  of  the  disease.  The  lungs  being 
the  seat  of  general  expansion,  the  thorax  is  kept 
abnormally  distended.  Thus  it  can  undergo  but 
little  enlargement  at  each  inspiration.  As  there 
is  no  impediment  to  the  passage  of  air  to  the 
air-sacs,  inspiration  is  accomplished  rapidly. 
Not  so,  however,  with  expiration.  The  lung- 
tissue  has  in  great  measure  lost  its  elasticity, 
and  reacts  slowly  after  distension ;  and  this 
results  in  laboured,  slow,  and  ineffectual  efforts 
to  expel  the  air.  Further,  as  the  lungs  are 
more  or  less  riddled  with  perforations,  their 
aerating  surface  is  diminished,  and  this  neces- 
sarily causes  dyspnoea,  whenever  any  increased 
demand  is  made  on  the  respiratory  function. 
The  quantity  of  blood  circulating  through  the 
lungs,  even  from  the  earliest  stages  of  the  af- 
fection, is  also  diminished;  and  the  destruction 
of  the  capillary  vessels,  which  ensues  when  the 
disease  is  more  developed,  further  decreases  the 
vascularity  of  the  pulmonary  tissue.  Hence  its 
pale,  anaemic  appearance  after  death,  a  circum- 
stance which  serves  to  explain  how  rarely  it  is 
the  seat  of  pneumonic  inflammation. 

Symptoms. — A  constant  and  generally  gradu- 
ally increasing  dyspnoea  is  one  of  the  most  im- 
portant and  most  frequent  of  the  symptoms  of  em- 
physema. Cough  with  expectoration  is  generally 
more  or  less  present.  Haemoptysis  is  rare,  and 
when  it  does  occur,  is  slight.  The  patient  usually 
complains  of  no  pain,  but  of  a  feeling  of  oppression, 
or  a  '  smothering  in  the  chest.'  In  severe  cases 
of  lobar  emphysema  this  last  symptom  and  the 
dyspnoea  are  often  the  only  circumstances  which 
attract  the  attention  of  the  sufferer  to  his  malady. 
In  other  instances,  however,  and  especially  when 
the  disease  is  only  partial,  a  close  examination 
will  elicit  the  fact  that  there  have  been  bronchitic 
symptoms.  Few  cases  of  emphysema  exist  for 
any  length  of  time  without  the  occurrence  of 
asthmatic  seizures.  In  advanced  cases  the  aspect 
is  peculiar.  The  countenance  is  dusky,  leaden, 
and  puffy.  The  nostrils  are  dilated,  and  expand 
widely  on  inspiration,  whilst  the  angles  of  the 
mouth  are  drawn  down.  The  voice  is  feeble. 
The  whole  body  has  a  cachectic  appearance,  and 
is  sometimes  much  wasted.  General  dropsy 
often  ensues. 

Phtsicax,  Signs. — Amongst  the  most  important 
of  the  physical  signs  of  emphysema  are  the  fol- 
lowing : — The  upper  part  of  the  chest  and  the 
clavicles  are  prominent ;  the  neck  seems  short- 
ened ;  the  fossae  above  the  clavicles  are  deepened  ; 
there  is  increased  curvature  of  the  dorsal  spine ; 
and  the  sternum  is  arched.  The  gait  is  stooping ; 
the  ribs  are  prominent;  and  the  intercostal 
spaces  are  depressed.  There  is  indeed  a  general 
increase  in  the  size  of  the  chest,  usually  most 
marked  at  the  upper  part.  These  are  the  fea- 
tures of  the  disease  when  it  is  extensive.  If  par- 
tial, or  confined  to  one  lung  or  part  of  a  lung, 
the  prominence  of  the  chest  exists  on  one  side 
only,  and  the  other  symptoms  and  signs  are  less 
marked.  The  movements  of  the  chest  in  respi- 
ration are  peculiar.  The  breathing  is  for  the 
most  part  superior  thoracic,  but  the  chest  is  not 
much  expanded  on  inspiration,  for  the  lungs  are 
already  inordinately  distended.  The  lower  end 
of  the  sternum  and  the  lower  ribs  are  drawn  in 
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during  inspiration.  In  some  cases  during  in- 
spiration there  is  marked  protrusion  of  the 
abdomen.  The  respiration  presents  other  fea- 
tures. The  inspiration  is  short  and  quick,  and 
is  followed  by  a  prolonged  and  often  wheezing 
expiration.  Coughing  is  performed  feebly,  and 
expectoration  is  attended  with  difficulty.  Per- 
cussion and  auscultation  elicit  important  diag- 
nostic marks  of  the  disease.  When  it  is  gene- 
ral there  is  increased,  and  in  some  instances 
almost  tympanitic,  resonance  over  the  whole 
of  the  chest,  most  marked  towards  the  apices 
pf  the  lungs,  and  along  their  anterior  borders ; 
and  iu  partial  cases  almost  confined  to  these 
spots,  or  to  one  side.  The  praecordial  region  is 
generally  resonant,  owing  to  the  distended  lungs 
coming  between  the  heart  and  the  wall  of  the 
chest;  and  the  cardiac  impulse  can  often  be 
felt  beneath  the  lower  end  of  the  sternum.  The 
respiratory  murmur  is  faint,  and  characterised 
by  peculiarities  which  a  knowledge  of  the 
anatomical  condition  of  the  lungs  and  of  the 
chest-walls  enables  us  to  explain.  The  in- 
spiratory murmur  is  short,  and  is  followed  by 
a  prolonged  expiratory  murmur.  This  latter  is 
unlike  the  sound  heard  in  any  other  affection, 
and  is,  in  fact,  pathognomonic  of  emphysema.  In 
some  advanced  cases  the  respiratory  sounds  are 
scarcely  audible,  if  the  bronchial  tubes  are  free 
from  mucus,  and  no  spasm  exist.  Laennec  de- 
scribed a  rdle  which  he  thought  was  peculiar  to 
emphysema.  He  called  it  '  rale  crepitant  sec  a 
grosses  bulles.'  A  rdle  such  as  Laennec  described 
is  often  heard  in  emphysema,  but  it  is  not  a  dry 
rdle.  It  is  probably  produced  in  the  finest 
bronchial  tubes,  and  is  a  modification  of  the  sub- 
crepitant  rdle  of  bronchitis.  Although  valuable 
in  aiding  diagnosis  when  present,  yet  from  its 
frequent  absence  and  the  difficulty  of  distinguish- 
ing it  from  the  ordinary  sup-crepitant  rdle,  it 
loses  much  of  its  diagnostic  import. 

Complications  and  Sequeljb. — Bronchitis  is 
one  of  the  most  frequent  of  the  diseases  asso- 
ciated with  emphysema  of  the  lungs.  It  is  rare 
for  the  latter  affection  to  exist  for  any  length  of 
time  without  the  supervention  of  the  former. 
Bronchitis  presents  some  peculiarities  when  it 
affects  an  emphysematous  lung.  It  is  rather  the 
result  of  congestion  than  of  inflammation.  It 
often  attacks  the  finer  bronchial  tubes  ;  and  when 
severe,  is  attended  with  profuse  secretion ;  a 
circumstance  which,  coupled  with  the  fact  that 
expectoration  is  less  easily  accomplished  than 
when  the  lungs  are  healthy,  seriously  compli- 
cates the  affection,  and  increases  the  danger  of 
death  from  apneea.  The  inflammation  some- 
times runs  on  very  rapidly,  and  copious  puru- 
lent or  puriform  expectoration  occurs.  Even 
when  this  is  the  case,  an  examination  of  the 
tubes  after  death  may  reveal  but  little  vascularity 
of  the  mucous  membrane.  These  6evere  bron- 
chitic  attacks  are  very  apt  to  be  attended  by  the 
formation  of  fibrinous  clots  in  the  heart  and  the 
large  vossols  arising  therefrom.  Bronchitis,  in  a 
Bub-acute  or  chronic  form,  is  a  very  constant  cause 
of  -winter  cough  in  emphysematous  patients. 

Asthma,  occurring  with  greater  or  loss  seve- 
rity, is  a  frequent  attendanton  emphysema.  Tho 
attacks  come  on  for  the  most  part  during  tho 
night,  and  may  possibly  be  duo  to  the  congestion 
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of  the  lungs  which  takes  place  during  sleep,  or 
when  the  body  is  long  in  the  recumbent  posture. 
This  congestion  probably  sets  up  an  irritation, 
which  gives  rise  to  reflex  spasm  of  the  bronchial 
muscular  fibres. 

Secondary  affections  of  the  heart  are  constantly 
met  with  in  advanced  cases  of  emphysema.  Many 
pathologists  have  believed  that  the  right  cavities 
alone  become  affected ;  but  more  recent  obser- 
vations have  shown  that  the  cardiac  disease  is 
not  confined  to  one  6ide.  There  is,  in  exten- 
sive emphysema,  a  general  hypertrophy  of  the 
heart,  with  dilatation  of  all  the  cavities,  especially 
of  the  ventricles.  But  hypertrophy  is  not  the 
only  change  which  takes  place;  valvular  dis- 
ease is  frequently  found.  The  deposits  and 
thickening  which  occur  about  the  valves  are  no 
doubt  secondary  to  the  changes  in  the  muscular 
walls,  and  must  be  attributed  to  the  general 
mal-nutrition  produced  by  the  disease.  It  is  not 
difficult  to  understand  how  it  happens  that  in 
emphysema  there  is  general  cardiac  hypBrtro- 
phy.  The  impediment  which  exists  to  the  cir- 
culation of  the  blood  through  the  lungs  neces- 
sarily gives  rise  to  an  overloaded  state  of  the 
right  side  of  the  heart ;  hence  results  increased 
action  of  the  right  cavities,  and  hypertrophy  of 
their  walls.  Again,  the  overloaded  state  of  the 
venous  system,  and  the  consequent  impediment 
to  the  capillary  and  arterial  circulation,  call  for 
increased  action  of  the  left  ventricle  ;  and  this  is 
followed  by  its  dilatation  and  thickening.  There 
exists  also  another  cause,  which  probably  has 
some  influence  in  producing  this  cardiac  hyper- 
trophy, namely,  the  altered  position  of  the  heart. 
This  organ  is  pushed  downwards  and  towards 
the  median  line,  and  its  impulse  is  often  felt 
strongly  in  the  epigastrium.  The  position  of  the 
ventricles  is  therefore  changed,  and  the  direction 
of  the  axis  of  their  cavities  is  altered  with  re- 
ference to  that  of  their  great  vessels.  This  must 
lead  to  embarrassment  of  the  circulation. 

As  a  consequence  of  the  changes  in  the  heart 
and  venous  system  in  emphysema,  dropsy  often 
results.  Many  cases  go  on  for  a  long  time  with- 
out any  dropsical  symptoms,  whilst  in  others 
there  is  only  slight  oedema  of  the  legs.  In 
advanced  cases,  however,  there  is  frequently 
general  dropsy. 

General  emphysema  is  attended  in  its  progress 
with  symptoms  of  cachexia  and  anemia.  In 
6ome  cases  there  is  much  wasting  of  the  mus- 
cular system,  even  before  dropsical  effusions 
occur.  Further,  the  patients  often  have  a  sallow 
and  anaemic  appearance,  not  unlike  that  met 
with  in  renal  and  other  6erious  organic  diseases. 
There  has  been  an  impression  that  emphysema 
and  phthisis  are  incompatible  diseases,  but 
recent  researches  have  shown  that  this  view  is 
not  correct  Indeed,  in  a  large  proportion  of 
cases  of  death  from  phthisis,  patches  of  emphy- 
sema, lobular  or  partial  lobular,  are  met  with  ; 
and  doubtless  have  been  produced  by  the  fits  of 
coughing  so  common  in  the  disease.  But  the 
great  question  is  whether  tubercular  deposit 
ever  takes  place  in  lungs  which  are  the  seat  of 
lobar  emphysema ;  and  this  question  must  be 
answered  in  tho  affirmative,  although  the  con- 
currence of  the  two  diseases  is  rare.  Pnou- 
monic  consolidation  is  very  uncommon  in  an 
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lung,  and  probably  acute 


emphysematous  lung,  and  probably  acute  so 
called  sthenic  pneumonia  never  attacks  the  organ 
in  such  a  condition. 

Pleurisy  not  unfrequently  exists  in  connection 
with  emphysema ;  pleuritic  adhesions  being 
often  found  after  death.  The  occurrence  of 
pleurisy  must,  however,  be  considered  as  an 
accidental  circumstance.  In  the  most  extensive 
cases  of  emphysema  pleuritic  adhesions  may  not 
be  found. 

Treatment. — This  must  be  referred  to  under 
two  heads,  namely  (1)  the  treatment  of  the  dis- 
ease ;  and  (2)  that  of  the  secondary  affections, 
•which  follow  or  are  associated  with  it. 

(1)  Treatment  of  the  disease. — Too  little  at- 
tention has  been  paid  to  emphysema  of  the  lungs 
as  a  substantive  disease.  Considered  in  the 
main  as  the  result  of  bronchitic  affections,  the 
treatment  has  been  chiefly  directed  to  the  con- 
trol of  these  attacks ;  and  in  regard  to  the 
partial  forms  of  emphysema,  this  is  a  most  im- 
portant object.  But  in  reference  to  lobar  em- 
physema, if  we  recognise  the  fact  that  it  is  pri- 
marily due  to  some  degeneration  of  tissue,  it  is 
obvious  that  the  treatment  should  be  directed  to 
check,  if  possible,  this  process.  It  can  scarcely 
be  expected  that  when  once  perforation  and  rup- 
ture of  the  air-sacs  have  taken  place,  the  normal 
condition  of  the  lung  can  be  restored.  But 
whilst  we  admit  this,  it  is  by  no  means  implied 
that  the  disease  is  beyond  control.  That  condi- 
tion of  lung-tissue  which  precedes  the  perfora- 
tions— the  simple  distension  of  the  air-sacs — 
admits  of  great  amelioration,  and  further  dege- 
nerative changes  may  be,  if  not  prevented,  at 
least  much  retarded. 

The  main  principles  of  treatment  should  be 
such  as  guide  us  in  the  management  of  other 
constitutional  diseases  attended  with  degenera- 
tion. All  measures  which  tend  to  invigorate 
the  system,  to  give  tone  to  the  heart,  and  im- 
prove the  condition  of  the  blood,  should  be 
resorted  to.  Amongst  the  remedies  for  internal 
administration  the  most  useful  is  iron.  It  should 
be  given  in  small  and  continued  doses.  Quinine 
is  valuable,  as  are  also  the  various  bitters  and 
other  remedies  for  dyspepsia,  from  which  emphy- 
sematous patients  often  suffer.  Cod-liver  oil  is 
very  useful  in  some  cases.  Strychnia  has  been 
recommended  with  the  view  of  improving  the 
tone  of  the  muscular  fibres  of  the  bronchial 
tubes.  It  has  not  been  found  useful  in  this  re- 
spect ;  nor  need  we  wonder  at  this,  for  the  disease 
is  one  primarily  of  the  air-sacs,  and  not  of  the 
bronchial  tubes,  and  if  the  muscles  of  the  latter 
are  secondarily  affected,  it  is  rather  with  spasm 
than  paralysis.  Small  doses  of  strychnia  given 
for  dyspeptic  symptoms  may  be  useful. 

Breathing  condensed  air  has  been  strongly  ad- 
vocated, and  no  doubt  it  has  afforded  in  some 
cases  decided  temporary  relief,  but  no  perma- 
nently good  effects  have  apparently  ever  followed 
its  use.    See  Air,  Therapeutics  of. 

The  regulation  of  the  diet,  and  the  general 
manappment  are  most  important.  The  diet 
should  be  nourishing,  and  a  moderate  amount  of 
stimulants  should  be  allowed.  The  food  should 
be  easy  of  digestion,  and  nutritious  in  propor- 
tion to  its  bulk.  The  stomach  should  never  be 
■overloaded,  as  that  condition  will  give  riBe  to 
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dyspnoea.^  Errors  of  diet  must  be  avoided,  and 
the  functions  of  the  bowels  should  be  carefully 
regulated.  Another  point  is  to  give  the  lungs 
as  little  work  as  possible,  and  to  let  the  patient 
breathe  a  pure  air.  All  violent  exercise,  oi 
physical  exertion  of  any  kind,  must  be  strictly 
prohibited;  moderate  exercise  is,  however,  to 
be  recommended.  Moderate  walking,  yachting, 
carriage  exercise,  riding  at  aquiet  pace,  and  on  an 
easy  horse,  are  important  adjuvants  in  the  gene- 
ral treatment  of  emphysema.  The  condition  of 
the  skin  should  be  carefully  looked  to ;  warm 
clothing  should  be  constantly  worn ;  and  the 
greatest  care  should  be  taken  to  ward  off  bron- 
chial inflammation.  Residence  during  the  winter 
in  a  warm  and  dry  climate  is  to  be  recommended. 

2.  Treatment  of  secondary  affections. — Amongst 
the  most  important  of  the  affections  secondary 
to  emphysema  is  bronchitis.  No  depressing 
measures  should  be  used  in  this  disease,  but  such 
as  will  promote  expectoration,  and  check  the  se- 
cretion of  the  bronchial  tubes,  if,  as  is  very 
frequently  the  case,  this  be  excessive.  Ammonia, 
the  various  stimulating  expectorants,  and  iron  are 
the  most  valuable  remedies,  together  with  mode- 
rate counter-irritation  (see  Bronchi,  Diseases  of). 
The  dyspnoea  attendant  on  emphysema  admits 
only  of  palliative  treatment,  but  is  often  greatly 
improved  by  the  observance  of  the  rules  laid 
down  for  the  general  management  of  the  dis- 
ease. The  dyspnoea  is  always  increased  by 
the  presence  of  bronchitis ;  by  the  stomach  or 
bowels  being  overloaded ;  and.  by  the  general 
over-distension  of  the  venous  system,  which 
necessarily  ensues  as  a  consequence  of  the  impe- 
diment to  the  flow  of  blood  through  the  lungs. 
Care  should  be  taken  to  prevent  any  flatulent 
distension  of  the  stomach  or  intestines.,  and  to 
keep  up  a  good  action  of  the  ktweis,  liver,  and 
kidneys.  For  the  relief  of  the  asthma  which 
frequently  exists  in  connection  with  emphysema, 
full  doses  of  iodide  of  potassium  are  often  useful. 
Stramonium  may  also  be  smoked,  and  other 
measures  beneficial  in  ordinary  spasmodic 
asthma  may  be  tried  (see  Asthma).  In  reference 
to  the  treatment  of  the  dropsical  symptoms, 
which  follow  as  a  secondary  consequence  of 
emphysema,  the  reader  is  referred  to  the  article 
Dropsy. 


B.  Interlobular  Emphysema. — This  con- 
dition, in  which  the  excess  of  air  in  the  lungs  is 
contained  not  in  the  alveoli  but  in  the  connec- 
tive tissue  between  the  lobules,  is  described 
under  the  head  of  Emphysema,  Subcutaneous. 

A.  T.  H.  "Waters. 

LUNGS,  Gangrene  of. — Synon.  :  Fr.  Gcnir- 
grene  du  Poumon  ;  Ger.  Lttngenbrand. 

Definition. — Death  of  a  portion  of  the  sub- 
stance of  the  lungs. 

Gangrene  of  the  lungs  is  of  two  kinds,  namely : 
(1)  diffused,  in  which  the  whole  of  one  lobe 
or  lung  is  affected;  and  (2)  circumscribed,  in 
which  a  portion  only  of  a  lobe  undergoes  gan- 
grenous change. 

.(Etiology. — Gangrene  is  sometimes  a  result 
of  acute  pneumonia.  It  has  been  known  to  fol- 
low the  inhalation  of  noxious  gases.  Whon  it 
occurs  independently  of  these  causes,  it  ia  an 
evidence  either  of  extreme  constitutional  depres- 
3  k  2 
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Bion,  or  of  pressure  interfering  with  the  circula- 
tion and  nutrition  of  the  lung.  An  aneurism  or 
mediastinal  growth,  pressing  upon  the  main  ar- 
terial, venous,  and  nervous  trunks  at  the  root  of 
the  lung,  is  perhaps  the  most  common  cause  of 
diffused  gangrene ;  whereas  the  more  circum- 
scribed form  of  the  disease  is  a  sequela  of  acute 
and  limited  pneumonia,  cancer,  or  rapid  phthisis 
in  a  debilitated  subject.  In  pulmonary  apoplexy 
gangrenous  change  sometimes  occurs,  the  gan- 
grene being  limited  to  the  portion  of  lung  in- 
volved in  the  originating  extravasation  of  blood. 
Pneumonia  caused  by  a  foreign  body  in  the  air- 
passages  is  apt  to  run  on  to  gangrene.  The 
diffused  gangrene  that  occurs  in  drunkards  and 
lunatics,  in  asthenic  fever,  measles,  small-pox, 
and  typhus,  evidences  excessive  nerve-prostra- 
tion and  loss  of  nutritive  power.  In  children 
gangrene  of  lung  sometimes  follows  cancrum 
oris,  as  well  as  the  eruptive  fevers. 

Anatomical  Characters. — The  colour  of  a 
gangrenous  lung  is  dark,  dirty  olive,  or  greenish 
brown.  It  is  moist  or  wet;  and  either  of  the 
consistence  of  engorged  lung,  or  softer  and  more 
diffluent.  The  odour  is  that  of  external  gan- 
grene or  decomposed  flesh,  and  is  distinctive 
during  life,  rendering  the  room  in  which  the 
patient  lies  horribly  offensive.  When  scattered 
patches  of  gangrene  occur,  there  is  often  in  one 
part  a  solid  mass  of  greenish  lung-tissue,  and  in 
another  a  central  sloughy  or  gangrenous  cavity, 
surrounded  by  a  broad  rim  of  soft,  infiltrated 
lung.  The  seat  of  circumscribed  gangrene  is 
usually  the  periphery  of  the  lung,  and  the  lower 
lobes.  If  a  bronchus  open  into  the  gangrenous 
patch,  inflammation  of  the  bronchial  membrane 
is  set  up.  In  rare  cases  the  pleura  is  involved, 
and  pyo-pneumothorax  induced.  Sometimes  the 
pulmonary  arteries  are  found  plugged,  and  more 
often  the  bronchial  arteries.  In  those  rare  cases 
in  which  recovery  takes  place  interstitial  pneu- 
monia is  set  up,  leading  to  encapsulation  of  the 
gangrenous  spot;  the  sloughs  are  ejected;  and 
cicatrisation  follows,  as  in  pulmonary  abscess. 

In  diffuse  gangrene  the  whole  of  one  lung  is 
sometimes  involved.  The  pulmonary  tissue  is 
then  converted  into  a  black,  putrid  substance, 
saturated  with  blackish  purulent  fluid ;  or  the 
gangrenous  part  merges  gradually  into  cadema- 
tous  or  hepatised  tissue. 

Embolism,  arising  from  the  introduction  of 
putrid  matter  into  the  veins,  and  leading  to 
abscess  in  various  organs,  may  follow  either 
form  of  gangrene.  Secondary  gangrenous  change 
is  frequently  met  with  in  other  parts  of  the  same 
or  of  the  opposite  lung. 

Symptoms. — It  is  seldom  possible  to  diagnose 
gangrene  of  the  lung  until  the  purulent  discharge 
reaches  a  bronchus  and  is  ejected.  Then  the 
sputa  are  found  to  soon  separate  into  layers — 
a  frothy  superficial  one,  a  liquid  middle,  and  a 
lower  sediment.  The  smell  of  the  sputa  and 
breath  is  pathognomonic.  The  dyspnoea  and 
prostration  are  usually  great.  The  physical 
signs  are  those  of  softening  and  excavation,  per- 
cussion being  either  dull  or  tympanitic,  and  loose 
crepitation  being  soon  replaced  by  gurgling  and 
perhaps  amphoric  breathing.  The  passage  of 
the  circumscribed  into  the  diffused  form  may  be 
traced  by  watching  the  physical  signs. 
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Diagnosis.  —  Suppurative  ulceration  of  the 
bronchial  cartilages  gives  rise  to  great  fcetor  of 
breath.  Sometimes  a  gangrenous  odour  in  the 
breath  occurs  when  the  putrefactive  change  is 
limited  to  the  secretions,  the  lungs  being  free ; 
and  it  is  present  also  in  pyo-pneumothorax  with 
internal  fistula.  These  several  diseases  must  be 
excluded  by  a  careful  estimation  of  the  history 
and  the  physical  signs. 

Prognosis.  —  The  prognosis  of  pulmonary 
gangrene  is  hopeless  in  the  diffused  form ;  and 
should  be  made  very  cautiously,  even  when  the 
symptoms  or  signs  point  to  a  limitation  of  the 
mischief. 

Treatment. — Besides  the  general  treatment 
which  co-existing  disease  may  require,  special 
attention  must  be  given  to  the  removal  of  the 
gangrenous  odour  from  the  atmosphere  of  the 
room,  from  the  sputa,  and  from  the  patient, 
who  is  apt  to  exhale  from  the  skin  a  similar 
odour  to  that  given  off  in  the  breath.  Sul- 
phurous acid,  carbolic  acid,  or  chloride  of  lime 
fulfil  the  first  indication ;  Condy's  fluid  the  se- 
cond ;  and  this  may  also,  when  diluted,  form  a 
useful  wash,  gargle,  or  drink.  The  sulpho-carbo- 
lates,  when  administered  freely,  have  a  distinct 
value  in  removing  the  fcetor  from  the  skin,  and 
making  the  patient  less  unapproachable. 

When  a  gangrenous  abscess  of  the  lung  ex- 
ists, and  it  is  evident  that  the  passage  of  foetid 
matters  through  the  bronchi  is  setting  up  danger- 
ous irritation,  leading  to  exhausting  discharge, 
or  threatening  to  poison  the  system,  the  ques- 
tion of  tapping  the  gangrenous  cavity  should  be 
entertained.  The  introduction  of  a  drainage- 
tube  sometimes  affords  immediate  relief  in  such 
cases  ;  the  fcetor  of  breath  ceases  ;  the  offensive 
secretions,  being  no  longer  locked  up  in  the 
lung,  lose  their  putrescent  character ;  and  the 
relief  to  the  constitution  is  great.  An  accurate 
diagnosis  is  in  such  cases  essential,  the  danger 
of  the  operation  being  greatly  enhanced  if  the 
abscess  is  at  a  distance  from  the  chest-wall,  and 
if  the  lung  is  not  adherent  to  the  costal  pleura. 
The  operation  should  only  be  performed  when 
there  is  but  little  prospect  of  recovery  without  it, 
but  must  not  be  delayed  until  the  vital  powers  are 
too  reduced  to  allow  of  ultimate  convalescence. 

Every  attempt  must  be  made  to  support  the 
strength  by  nourishing  food  and  stimulants; 
bark  and  ammonia,  quinine  and  acids,  iron  and 
cod-liver  oil  being  indicated.  The  inhalation  of 
creasote  or  carbolic  acid  in  spray  may  be  tried, 
or  of  turpentine  given  off  from  hot  water. 

E.  Stmes  Thompson. 

LUNGS,  Haemorrhage  into. — Synon.:  Ex- 
travasation of  blood  into  the  lungs  ;  Pulmonary 
apoplexy ;  Fr.  Himorrhagie  du  poumon ;  Ger. 
Lungenblutung. 

jEtioloqy  and  Pathology. — In  the  article 
Hemoptysis  will  be  found  enumerated  the 
causes  which  lead  to  pulmonary  haemorrhage.  In 
the  present  article  only  those  extravasations  of 
blood  into  the  lungs  are  included  which  do  not 
depend  upon  direct  injury  to  the  organ,  or  upon 
exposure  and  rupture  of  vessels  in  the  course 
of  destructive  disease  affecting  it.  Haemorrhage 
into  the  substance  of  th9  lungs  may  be  diffus*. 
punctiform,  or  circumscribed. 
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(1)  Diffuse  pulmonary  apoplexy. — The  diffuse 
extravasation  of  blood  into  the  lungs  is  an 
•extremely  rare  condition.  Some  cases  have  been 
recorded,  however,  in  which  it  has  arisen  from 
primary  disease  of  a  branch  of  the  pulmonary 
artery.  The  lung-tissue  is  broken  down  by  the 
haemorrhage  into  it ;  and  the  patient  soon  suc- 
cumbs. 

(2)  Punctiform  hcemorrhage,  and  (3)  circum- 
scribed or  nodular  pulmonary  apoplexy,  are  not  of 
uncommon  occurrence,  and  are  attendant  upon 
the  same  morbid  conditions  of  the  lung.  Mitral 
disease  of  the  heart,  mitral  stenosis  especially, 
but  also  mitral  regurgitation,  are  the  chief  re- 
mote causes  of  these  two  forms  of  pulmonary 
apoplexy. 

In  certain  purpuric  states  of  system,  which  we 
need  not  here  specify,  punctiform  haemorrhage  in 
the  lung's  is  possible  ;  the  purpura  much  more 
frequently  affects,  however,  the  pleural  surface 
or  bronchial  mucous  membrane.  Mechanical 
congestion  of  the  lungs  from  the  above-mentioned 
forms  of  heart-disease  is  by  far  the  most  common 
condition  upon  which  this  minute  and  interstitial 
form  of  haemorrhage  supervenes,  giving  rise  to 
no  additional  symptoms,  but  causing  considerable 
and  peculiar  pigmentation  of  the  lung.  The  in- 
terstitially  thickened  lungs  acquire  a  brownish 
tint,  from  the  absorption  of  the  blood-spots,  leav- 
ing haematin  behind,  and  the  appearance  has 
given  rise  to  the  term  brown  induration  of  the 
lungs.    See  Lungs,  Brown  Induration  of. 

Nodular  or  circumscribed  pulmonary  apoplexy 
is  often  associated  with  the  petechial  haemorrhage 
just  described,  and  like  it  mostly  supervenes 
upon  the  mechanical  congestion  of  the  lungs 
arising  from  heart-disease.  There  are  two  ways 
in  which  this  form  of  haemorrhage  may  be  pro- 
duced. The  first  way  is  by  rupture  of  capil- 
laries or  small  veins  under  the  heightened  pres- 
sure of  the  pulmonary  circulation.  An  effusion 
of  blood  thus  occurs,  which  fills  up  one  or  more 
lobules,  and  coagulates  to  form  the  dark  firm 
consolidations  so  characteristic  of  the  lesion. 
Or  a  branch  of  the  pulmonary  artery  becomes 
obstructed  by  an  embolus,  for  instance,  by  a 
fragment  of  coagulum  conveyed  from  the  right 
auricle,  or  from  one  of  the  systemic  veins  ;  and 
its  territory  becomes  at  once  filled  with  blood,  in 
the  following  manner.  The  pulmonary  arterial 
vessels  do  not  communicate  with  one  another, 
each  branching  separately  to  its  capillary  distri- 
bution ;  the  pulmonary  veins,  on  the  contrary, 
inosculate  freely,  and,  moreover,  are  not  pro- 
vided with  valves.  Thus  when  the  onflow  of 
blood  is  arrested  through  the  obstructed  branch, 
venous  regurgitation  through  the  capillaries 
from  collateral  pressure  fills  up  the  precluded 
vascular  area  with  stagnating  blood,  and  the 
intra-alveolar  tissues  become  speedily  occupied 
with  its  effused  corpuscles.  In  some  cases  the 
vessel  may  not  at  first  be  accurately  closed  by 
the  embolus ;  the  onward  current  is  then  re- 
tarded instead  of  being  quite  arrested ;  the 
mechanism  is,  however,  practically  the  same. 

Anatomical  Characters. — A  lung,  the  seat 
of  this  form  of  haemorrhage,  is  usually  tough- 
-ened  and  heavy.  Some  hard,  and  more  or  less 
square,  flat  surfaces  may  be  felt  and  seen 
raised  above  Ihe  general  surface  of  the  lung, 
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which  has  shrunk  below  their  level.  The 
pleura  covering  such  patches  is  darkened  in 
colour,  and  presents  flakes  or  granulations  of 
lymph,  impairing  its  translucency  and  smooth- 
ness. On  making  a  vertical  section  through  one 
of  the  surfaces,  it  is  found  to  form  the  base  of 
a  more  or  less  conical  mass,  which  has  a  firm 
damson-cheese-like  section,  and  is  sharply  defined 
from  the  surrounding  tissue.  In  its  axis  is  seen 
a  branch  of  the  pulmonary  artery,  occupied  by 
partially  altered  clot.  There  is  usually  some 
staining  of  the  pulmonary  tissue  immediately 
surrounding  the  apoplectic  nodule,  from  imbibi- 
tion. Such  haemorrhagic  nodules  vary  greatly 
in  number  and  size  ;  there  are  usually  several  in 
each  lung,  of  about  the  size  of  a  walnut ;  but  one 
may  occupy  a  whole  lobe.  They  also  vary  in 
appearance  according  to  the  date  of  their  occur- 
rence; their  colour,  at  first  that  of  dark  blood- 
clot,  passes  through  pale  chocolate  or  catechu 
tint  to  yellowish  red  or  pale  yellow,  as  the 
colouring  matter  becomes  gradually  absorbed. 
The  whole  extravasation  may  be  gradually  and 
completely  absorbed,  leaving  the  restored  lung 
but  little  damaged ;  or  a  shrunken  fibrinous  de- 
position or  blood-cyst,  with  surrounding  indur- 
ation, may  mark  the  site  of  former  haemorrhage. 
It  should  be  added  that  these  extrasavations, 
although  generally  near  the  pleural  surface  of 
the  lung,  are  not  always  so,  but  may  occur  deeply 
in  its  substance. 

Symptoms.— Amidst  the  distressing  symptoms 
which  are  attendant  upon  the  conditions  leading 
to  pulmonary  apoplexy,  it  would  be  difficult  to 
single  out  any  diagnostic  of  this  special  lesion. 
An  exacerbation  of  dyspnoea  already  terrible 
enough,  or  a  sudden  failure  of  pulse,  may  perhaps 
be  noted.  Dark  scanty  haemoptysis  is,  however, 
the  pathognomonic  sign,  the  frothy  mucous  ex- 
pectoration containing  some  streaks,  or  small  clots 
of  dark  coagulated  blood.  Some  circumscribed 
patches  of  dulness,  with  bronchial  breathing 
and  neighbouring  crepitation,  may  be  made  out, 
especially  in  the  mammary  and  mid-axillary 
regions. 

Prognosis  and  Treatment. — These  lesions 
are  among  those  which  close  the  scene  in  the 
heart-disease  to  which  they  are  accessory ;  they 
are  therefore  irremediable.  Sometimes  when, 
from  any  cause,  their  occurrence  appears  to  have 
been  hurried  forward ;  when  the  lividity  is  great, 
the  dyspnoea  urgent,  and  yet  the  disease  is  not 
of  long  duration  ;  wet^cupping  or  bleeding  from 
the  arm  will  certainly  give  great  temporary  relief, 
and  perhaps  avert  immediate  danger. 

B.  Douglas  Powell. 

LTJNGS,  Hydatids  of. — Synon.:  Fr.  Kystes 
hydatiques  dupoumon;  Ger.  Ltcngenechinococcus. 

Definition. — A  disease  due  to  the  presence  of 
hydatids  in  the  lungs. 

JEtiologx. — Hydatid  oysts  in  the  lungs  rarely 
occur  in  this  country  as  a  primary  disease  of  the 
lung,  but  they  are  not  unfrequently  met  with  as 
an  extension  of  disease  from  the  liver. 

The  general  causes  of  hydatid  disease  are 
elsewhere  discussed,  but  the  circumstances 
which  determine  the  localisation  of  the  hydatid 
are  not  clearly  ascertained.  In  Australia,  where 
the  affection  is  very  common,  it  is  met  with 
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sometime!)  in  the  lung  without  any  other  organs 
being  affected ;  although  in  many  cases  in  which 
the  lungs  are  diseased,  evidence  of  the  existence 
of  the  same  disorder  elsewhere  is  not  wanting. 
In  100  cases,  the  livef  was  the  organ  affected  in 
70,  the  lung  in  12.  The  great  prevalence  of  the 
disease  in  Melbourne  is  said  to  be  duo  to  drink- 
ing from  water-holes  frequented  by  sheep,  and 
from  eating  watercress  or  uncooked  salads  con- 
taining the  ova  of  the  parasite. 

Anatomical  Characters. — The  general  ana- 
tomy of  hydatid  disease  will  be  found  in  the 
article  describing  this  parasite  (see  Hydatids). 
Single  sacs  of  acephalocysts  are  by  far  most 
usual,  varying  in  size  from  a  pigeon's  egg  to  a 
man's  fist.  Sometimes  the  upper,  and  sometimes 
the  lower  lobes  are  the  seat  of  the  cysts.  They 
are  developed  in  the  interstitial  pulmonary 
tissue;  as  growth  proceeds,  the  neighbouring 
parenchyma  is  converted  into  fibro-cellular  tis- 
sue, and  undergoes  obsolescence.  The  parent  sac, 
containing  the  echinococci,  is  adherent  to  the 
surrounding  tissue. 

If  the  parent  sac  be  destroyed  by  inflammation 
and  consequent  suppuration,  a  communication  is 
established  between  the  cavity  and  the  bronchi, 
through  which  the  daughter-cysts  may  be 
ejected  ;  just  as  in  more  common  instances  they 
may  escape  from  the  liver  after  perforating 
the  diaphragm  and  lung.  Not  unfrequently  the 
pulmonary  sac  communicates  with  a  similar  sac 
in  the  liver.  It  is  natural  to  infer  in  such  cases 
that  the  disease  originated  in  the  liver.  Indeed, 
it  has  been  stated  that  primary  hydatid  of  the 
lung  is  unknown. 

Symptoms  and  Physical  Signs. — Hydatids 
may  exist  in  the  lung  for  a  considerable  time 
without  giving  rise  to  any  noticeable  symptoms ; 
but  as  the  tumour  enlarges,  and  presses  upon  the 
surrounding  tissues,  haemoptysis  occurs,  as  also 
bronchitis,  pneumonia,  or  even  gangrene.  Some- 
times the  cysts  perforate  the  pleura  and  cause 
pneumothorax,  or  make  their  way  through  the 
diaphragm  into  the  abdominal  cavity.  The  more 
usual  course  is  the  converse  of  this,  namely,  that 
a  hydatid  of  the  liver  exists  perhaps  for  years, 
causes  abdominal  distension,  and  eventually  dis- 
charges its  contents  through  the  diaphragm  into 
a  bronchus  ;  then  expectoration  of  blood  occurs, 
with  gooseberry-like  skins,  varying  in  size  from 
a  nut  (in  which  case  the  cyst  may  be  expelled 
whole)  to  an  orange  (in  which  case  the  sacs  are 
shrivelled  and  empty),  causing  strangling  and 
suffocating  cough  during  expulsion. 

H  the  site  of  the  tumour  be  superficial,  altered 
breath-sounds  and  percussion-note  may  be  ob- 
served, but  if  it  be  deeply  seated,  the  physical 
signs  may  escape  detection.  If  bronchitis  or 
pneumonia  be  set  up,  the  signs  and  symptoms 
of  these  disorders  mask  those  of  the  originating 
disease.  Often  the  symptoms  are  like  those  of 
rapid  phthisis,  namely,  cough,  muco-purulent  ex- 
pectoration, haemoptysis,  night-sweats,  and  ema- 
ciation. The  meaning  of  these  symptoms  is  ap- 
parently confirmed  by  the  physical  signs,  namely, 
dulness  on  percussion  ;  absence  of  breath-sounds, 
or  prolonged  expiratory  murmur  ;  and,  when  the 
cysts  burst,  gurgling  and  pectoriloquy.  Unless 
the  daughter-cysts  or  hooklets  are  expectorated, 
there  is  nothing  to  point  unmistakeably  to  the 
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nature  of  the  disease.  When  perforation  of  the 
diaphragm  occurs,  hepatic  symptoms  or  those 
of  pleurisy  occur.  The  patient  looks  anxious  ; 
the  features  are  collapsed  ;  the  skin  is  clammy 
and  livid  ;  the  extremities  are  cold :  incessant 
piroxysmal  cough  occurs,  with  vomiting ;  and 
Ijy  degrees  sallowness  and  jaundice  make  their 
appearance.  Symptoms  of  acute  pneumonia  may 
occur — of  consolidation,  followed  by  excavation  ; 
the  expectoration  being  at  first  rusty,  then  bile- 
tinged,  muco-purulent,  and  fetid,  and  containing, 
besides  shreds  of  lung-tissue,  entire  cysts  or 
portions  of  them. 

Diagnosis. — It  may  be  difficult  to  distinguish 
a  large  hydatid  cyst  from  pleuritic  effusion,  as 
the  lung  may  be  displaced,  the  che6t  bulges, 
and  the  intercostal  spaces  become  prominent  and 
fluctuating.  The  rounded  outline  of  the  dull 
space,  the  absence  of  acute  symptoms,  the  his- 
tory of  gradual  onset,  the  absence  of  aegophony, 
and  of  alteration  of  physical  signs  on  change 
of  posture,  will  guide  the  decision ;  and  an  ex- 
ploratory puncture,  which  gives  exit  to  a  clear 
saline,  non-albuminous  fluid,  containing  possibly 
hooklets  or  fragments  of  cysts,  will  confirm  the 
diagnosis.  The  conduction  of  the  heart-sounds 
and  impulse,  and  the  tense  unyielding  condition 
of  the  bulged  side  on  palpation,  may  lead  to 
the  suspicion  of  mediastinal  tumour ;  but  in  the 
case  of  hydatids  there  is  seldom  any  visible 
venous  engorgement,  or  laryngeal  or  oesophageal 
pressure-sign,  as  in  aneurismal  or  other  media- 
stinal growths.  There  is,  moreover,  generally  a 
freedom  from  cachexia  or  constitutional  disturb- 
ance. In  circumscribed  abscess  the  neighbouring 
lung  is  rarely  so  free  from  disease  as  in  hydatid. 

Prognosis. — Although  the  symptoms  may  be 
so  severe  as  to  threaten  immediate  death  from 
suffocation,  recovery  occurs  in  at  least  half  the 
cases  in  which  hydatid  disease  begins  in  the 
lung,  and  one-third  of  those  in  which  it  spreads 
from  the  liver,  If  the  cyst  is  allowed  to  burst  of 
itself,  recovery  takes  place  in  from  30  to  40  per 
cent,  of  cases.  But  the  mortality  is  greatly  re- 
duced by  early  tapping. 

Treatment. — Palliative  treatment  must  be 
directed  mainly  to  the  mitigation  of  pain,  and 
other  urgent  symptoms.  Curative  treatment 
consists  in  destroying  the  vitality  of  the  cyst. 
If  the  fluid  contents  are  drawn  off,  or  allowed 
to  escape,  the  death  of  the  hydatid  may  occur, 
or  inflammatory  action,  leading  to  suppuration. 
If  the  fluid  re-collect  and  pressure-signs  recur, 
iodine  or  other  stimulating  fluid  may  be  in- 
jected. The  iodide  or  bromide  of  potassium 
with  kamela  have  gained  among  Australian  phy- 
sicians reputation  in  these  cases,  especially  when 
combined  with  the  use  of  the  trochar. 

E.  Symes  Thompson. 

LUNGS,  Hypersemia  of. — Stnon.  :  Conges- 
tion of  the  Lungs  ;  Fr.  Hyperimie  du  poumon ; 
Ger.  Lungtnhyperdmie. 

Definition.— Excess  of  blood  in  the  lungs, 
whether  local  or  general. 

Varieties. — Pulmonary  hypersemia  may  be 
active,  passive,  or  obstructive. 

The  morbid  appearances  and  symptoms  are 
different  in  these  three  kinds  of  hypersemia,  and 
they  may,  therefore,  be  best  considered  separately. 
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A.  Active  Hyperaemia  of  the  Lungs. — 
Synon.  :  Active  congestion ;  active  affluxion. 

Definition. — A  determination  of  blood  to  the 
Lungs. 

Anatomical  Characters. — Active  hyperaemia 
or  congestion  may  affect  any  portion  of  the  lung, 
which  remains  crepitant  and  little  changed,  save 
that  it  is  more  crimson  in  colour,  and  contains 
slightly  more  blood  than  natural.  The  condition 
is  indeed  rather  a  vital  or  physiological  one  ;  and, 
as  in  active  hyperaemia  of  the  skin,  may  present 
no  post-mortem  appearances.  On  section,  how- 
ever, the  lung  usually  exudes  some  frothy  serum, 
tinged  with  blood;  and  sometimes,  especially 
■when  the  hyperaemia  is  local  and  arises  from 
collateral  stress  of  circulation,  there  is  found 
haemorrhage  into  the  lung.  The  mucous  mem- 
brane of  the  bronchial  tubes  is  minutely  injected, 
or  it  may  be  quite  natural  in  appearance. 

JEtiologt. — The  causes  which  produce  in- 
flammation of  the  lung  will  also  produce  active 
hyperaemia,  namely,  cold,  irritation,  adjacent  in- 
flammation, &c.  Increased  action  of  the  heart 
during  violent  effort  or  excitement,  whether 
from  mental  emotion  or  from  drink,  'will  produce 
the  same  effect.  It  is  said  that  the  pressure  of 
blood  in  the  pulmonary  artery  increases  more 
rapidly  than  that  in  the  aorta  during  exertion 
(Colin).  Haemoptysis  from  pulmonary  hyper- 
aemia is  commonly  produced  by  the  excessive 
imbibition  of  stimulants.  Predisposition,  either 
hereditary  or  in  consequence  of  present  disease, 
renders  these  last-named  causes  much  more 
readily  operative.  Obstruction  to  the  passage 
of  blood  through  one  portion  of  the  pulmonary 
system  of  vessels,  for  example,  by  embolism,  or 
by  destruction  of  capillaries,  will  cause  increased 
collateral  activity  of  circulation.  Sudden  sup- 
pression of  menstruation  may  cause  active  deter- 
mination of  blood  to  the  lungs.  Sudden  diminu- 
tion of  the  atmospheric  pressure  within  the 
chest,  as  during  violent  inspiratory  effort,  whilst 
the  trachea  is  closed,  for  instance,  in  croup, 
laryngismus,  or  whooping-cough,  may  cause  ac- 
tive determination  of  blood  to  the  lungs. 

Effects. — Several  important  effects  may  be 
produced  by  active  hyperaemia  of  the  lungs. 
Haemorrhage  is  rarely  extensive,  unless  there  be 
attendant  organic  lesion  present.  Active  hyper- 
aemia of  the  lung  constitutes  the  first  stage  of 
exudative  or  croupous  pneumonia,  with  fibrinous 
exudation  into  the  air-cells.  Pulmonary  oedema 
may  result  from  the  excessive  blood-pressure, 
the  serum  exuded  being  frothy  and  blood-tinged. 
Vesicular  catarrh  is  not  so  distinctly  a  conse- 
quence of  hyperaemia,  with  which,  however,  it  is 
often  associated. 

Symptoms. — The  symptoms  of  active  pulmo- 
nary hyperaemia  are  dyspnoea ;  more  or  less  py- 
rexia ;  cough ;  and  sometimes  copious  haemopty- 
sis, in  which  case  precedent  organic  disease  must 
be  suspected.  The  rusty  sputa  of  the  first  stage 
of  pneumonia  is  that  most  typical  of  pulmonary 
hyperaemia. 

Diagnosis. — The  diagnosis  would  rest  mainly 
upon  the  suddenness  of  attack,  and  the  evidence 
of  a  sufficient  determining  cause,  with  or  with- 
out predisposition. 

Phoonosts. — Active  hyperaemia,  save  in  some 
cases  cf  collateral  afflux,  is  necessarily  a  tran- 


sient affection,  subsiding  in  a  few  hours,  or  pass- 
ing on  to  inflammation. 

Treatment. — The  first  point  in  the  treatment 
of  this  condition  is  to  secure  absolute  rest  in 
bed,  .with  silence,  and  removal  of  all  causes  of 
excitement.  Derivatives ;  mustard  or  linseed 
poultices  to  the  chest ;  perhaps  cupping,  or  even 
blood-letting  ;  warmth  to  the  extremities  ;  sa- 
line purgatives  ;  and  a  low  diet,  without  stimu- 
lants, may  all  be  employed.  The  special  cause  of 
the  hyperaemia  should  be  treated.  As  a  rule  as- 
tringent medicines  should  be  avoided.  Digitalis 
is  useful  to  calm  the  circulation,  especially  after 
excitement  from  alcohol.  If  the  pyrexia  be  very 
marked,  pneumonia  may  be  expected,  and  saline 
diaphoretics  are  especially  indicated. 

B.  Passive  Hypereemia  of  the  Lungs. — 

Stnon.  :  Passive  or  hypostatic  congestion. 

Definition.  —  An  incomplete  stagnation  of 
blood  in  the  lungs. 

iEnoLOGY. — Passive  or  hypostatic  congestion 
of  the  lung  is  a  condition  of  hyperaemia  affecting 
by  preference  the  most  depending  parts  of  the 
lung.  Failure  of  heart-power,  an  inability  to 
propel  the  blood  clear  through  the  pulmonary 
capillaries,  is  the  chief  cause  of  this  condition. 
In  states  of  exhaustion  from  low  fevers,  espe- 
cially typhus  and  typhoid ;  after  severe  surgical 
operations ;  in  extreme  old  age  ;  or  towards  the 
end  of  prostrating  illness,  this  failure  of  heart- 
power,  and  consequent  stagnation  of  blood  in  the 
lower  parts  of  the  lung,  usually  the  bases,  is  apt 
to  supervene,  and  is  one  of  the  common  modes 
of  death.  An  altered  condition  of  the  blood, 
so  as  to  render  its  passage  through  the  capillaries 
more  difficult,  is  also  stated  to  be  a  cause  of  this 
form  of  congestion  of  the  lungs  and  of  other 
organs.  In  uraemic  and  icteric  conditions,  and 
in  the  febrile  state,  the  blood  does  not  pass 
through  the  capillaries  with  the  same  facility  as 
in  health,  and  hypostatic  congestions  are  more 
apt  to  occur.  Finally,  when  the  vessels  have  lost 
their  tone,  and  the  heart  fails  in  power,  gravita- 
tion exercises  its  influence  in  attracting  the 
blood  to  the  most  dependent  parts. 

Anatomical  Characters. — Passive  hyper- 
aemia almost  always  affects  the  bases  of  both 
lungs,  although  often  not  in  an  equal  degree,  the 
difference  depending  mainly  upon  the  position  of 
the  patient  during  the  last  days  of  life.  The 
affected  lung  is  dark-coloured,  and  engorged  with 
dark  blood.  Its  tissue  is  more  or  less  deeply 
stained  with  blood,  and  is  less  crepitant  than 
natural,  yielding  also  more  readily  than  natural 
under  the  pressure  of  the  finger.  If  thoroughly 
washed,  however,  in  a  gentle  stream  of  water, 
the  lung-texture  will  be  found  to  be  but  little 
altered.  This  condition  very  readily  passes  into 
a  low  form  of  pneumonia,  and  thus  portions  of 
the  lung  may  be  found  consolidated,  having 
much  the  appearance  and  consistence  on  section 
of  a  congested  spleen  (splenification,  hypostatic 
pneumonia).  The  bronchial  tubes  and  pleura  are 
affected  by  post-mortem  staining. 

Stmftoms. — The  symptoms  of  this  form  of 
congestion  of  the  lungs  are  lividity,  especially  of 
the  lips  and  extremities ;  and  quickened,  shallow 
breathing;  superadded  to  those  of  extreme  pros- 
tration.   Dulness  on  percussion,  with  onfeobled 
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breathing  and  moist  crepitant  rdle,  are  found 
over  the  bases  of  both  lungs,  but  in  greatest 
extent  on  that  side  to  which  the  patient  has  been 
nclining. 

Treatment. — Passive  hypersemia  of  the  lungs 
lieing  never  the  primary  affection,  and  always 
being  a  sign  of  failing  power,  its  treatment  con- 
sists in  vigorously  supporting  the  patient  by 
alcoholic  stimulants  frequently  administered, 
with  nutritious  food.  Nutritive  enemata  are  often 
of  great  value.  In  all  exhausting  diseases  this 
condition  should  be  anticipated,  and  warded  off 
if  possible  by  timely  support  and  stimulants, 
and  above  all  by  frequently  turning  the  patient 
from  one  side  to  the  other,  thus  calling  in  the 
aid,  rather  than  permitting  the  hindrance,  of 
gravitation  to  the  circulation  through  the  lungs. 
Of  medicines,  ammonia,  ether,  bark  and  quinine 
are  of  the  greatest  value ;  and  musk,  sumbul, 
and  lavender  may  be  useful  adjuncts. 

C.  Obstructive  Hypersemia  of  the  Lungs. 

Synon.  :  Mechanical  congestion. 

Definition. — Hypersemia  from  obstruction  to 
the  escape  of  blood  from  the  lungs.  Mechanical 
congestion  of  the  lungs  is  a  condition  differing 
essentially  from  either  of  the  two  preceding. 

JEtiology. — The  origin  of  this  form  of  hyper- 
emia is  purely  secondary  and  mechanical,  and  is 
included  in  that  of  the  primary  disease.  The 
obstruction  may  be  at  the  mitral  valve,  as  in 
mitral  stenosis  or  regurgitation  ;  or,  again,  the 
obstruction  may  be  at  the  left  ventricle,  when  this 
cavity  is  dilated  and  imperfectly  emptied,  as  in 
the  advanced  stages  of  constrictive  or  regurgi- 
tant aortic  disease.  Whether  there  be  an  abso- 
lute narrowing  of  the  blood-channel  between  the 
pulmonary  and  systemic  circulations,  that  is,  at 
the  mitral  orifice  or  at  the  commencement  of  the 
aorta  ;  or  whether,  from  enlargement  of  the  mi- 
tral orifice  or  from  disease  or  injury  of  its  valve, 
regurgitation  be  permitted,  so  that  each  contrac- 
tion of  the  right  ventricle  is  met  and  opposed, 
more  or  less,  by  a  counter  rush  of  blood  from 
the  left  ventricle — in  any  case,  and  still  more  in 
the  combination  of  two  or  more  of  these  causes, 
it  is  clear  that  the  pulmonary  circulation  can 
only  go  on  at  an  increased  pressure  by  the  con- 
traction of  the  right  ventricle  becoming  more 
vigorous ;  and  that  hypersemia  must  result  from 
the  damming  back  of  the  blood  through  the 
pulmonary  veins. 

Of  the  causes  named,  mitral  constriction  is 
that  which  leads  most  simply  to  obstructive 
hypersemia  of  the  lungs. 

Anatomical  Characters. — It  is  obvious  that 
obstructive  hypersemia  is  of  general  distribution, 
affecting  the  whole  of  both  lungs.  The  result 
of  the  heightened  blood-pressure  from  increased 
force  of  injection  into  the  lungs,  to  overcome  an 
impediment  to  the  escape  of  blood  from  them,  is 
most  felt  in  the  pulmonary  capillaries.  These 
capillaries  gradually  become  lengthened,  tor- 
tuous, and  dilated  even  to  three  times  their 
normal  dimensions  (Rindfieisch).  From  chronic 
engorgement  of  the  lungs,  the  nuclei  of  the  in- 
terlobular areolar  tissue  and  of  the  connective 
tissue  surrounding  the  minute  vessels  and  bronchi, 
and  pervading  the  parenchyma,  proliferate.  The 
thickened  and  tortuous  capillaries  intrudo  upon 
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the  air-spaces ;  and  the  elasticity  of  the  lungs 
being  also  impaired,  their  vital  capacity  is 
diminished.  It  is  stated  that  the  muscular 
fibres,  which  proceed  from  the  bronchial  termi- 
nations to  form  loops  upon  and  encircle  the 
infundibula,  become  hypertrophied  (Rindfieisch), 
thus,  perhaps,  compensating  for  a  diminution 
in  the  more  mechanical  elastic  property  of  the 
lung.  Sometimes  minute  haemorrhages  take 
place  into  the  parenchyma  of  the  lung ;  some- 
times larger  escapes  of  blood  fill  the  alveoli  of 
circumscribed  patches  (pulmonary  apoplexy.) 
The  total  result  of  the  intimate  changes  de- 
scribed, is  an  uniform  increase  in  the  size  and 
weight  of  the  lungs,  with  an  increased  density 
and  toughness.  On  section  the  lungs  are  found 
to  be  more  pigmented  and  solid-looking  than 
natural,  sometimes  of  a  brownish  hue  (brown 
induration) ;  they  are,  however,  crepitant 
throughout,  except  here  and  there,  where  they 
may  present  the  firm,  dark,  damson-cheese-like 
section,  fading  to  brown-red,  of  recent  pulmo- 
nary apoplexy.  There  may  be  some  oedema  pre- 
sent. The  pulmonary  arteries  and  veins  are  en- 
larged and  congested ;  and  the  bronchial  mucous 
membrane  is  usually  the  seat  of  chronic  catarrh. 
Patches  of  atheroma  are  frequently  to  be  seen  in 
the  larger  branches  of  the  pulmonary  artery. 

Symptoms. — Dyspnoea  and  cough,  both  brought 
on  or  increased  by  effort,  with  palpitation,  and 
oppression  or  tightness,  usually  referred  to  the 
epigastrium,  are  the  most  constant  symptoms  of 
obstructive  hypersemia  of  the  lungs.  Patients 
suffering  from  this  condition  have  repeated  at>- 
tacks  of  bronchial  catarrh,  and  haemoptysis  is 
of  common  occurrence.  The  haemoptysis  may 
be  considerable,  but  usually  the  expectoration 
is  streaked  with  blood  or  contains  small  dark 
coagula. 

This  form  of  hypersemia  commonly  occurs 
before  middle  life,  during  the  usual  period  of 
mitral  heart-disease.  The  signs  of  heart-dis- 
ease, and  most  often  of  constriction  of  the  mitral 
valve,  are  present.  The  subjects  of  this  disease 
are  often  undersized  and  badly  nourished ;  the 
pigeon-breasted  type  of  chest  being  common,  es- 
pecially in  those  cases  in  which  the  disease 
manifests  itself  early  in  life.  Small,  frequent 
pulse ;  more  or  less  lividity  of  lips ;  and  other 
signs  and  symptoms  of  the  cardiac  disease,  of 
which  the  pulmonary  condition  is  the  conse- 
quence, are  to  be  observed.  A  fine  inspiratory 
crepitant  rdle  over  the  lungs  may  be  heard. 
During  the  repeated  bronchial  catarrhs,  wit* 
increased  pulmonary  hypersemia,  to  which  such 
patients  are  especially  prone,  all  symptoms  are 
much  aggravated. 

Diagnosis.  —  The  existence  of  obstructive 
heart-disease  suggests  the  presence  of  corre- 
sponding hyperemia  of  the  lungs.  The  fine  cre- 
pitant rdle  and  the  haemorrhagic  symptoms  and 
signs  more  positively  point  in  the  same  direction. 

Prognosis. — The  prognosis  rests  chiefly  upon 
the  heart-condition  present.  Increasing  fre- 
quency of  catarrhal  complications,  and  especially 
of  haemoptysis,  shows  the  turning  of  the  balance 
against  the  patient.  The  condition  may  in 
favourable  cases  continue  for  years,  especially 
when  dependent  upon  simple  constriction  of  the 
mitral  valve. 
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Treatment. — The  treatment  is  essentially  that 
of  the  heart-disease ;  with  the  avoidance  of  all 
sauses  which  hasten  respiration,  and  which  tend 
to  produce  catarrhs,  to  which  these  patients  are 
so  especially  prone.        E.  Douglas  Powell. 

LUNGS,  Hypertrophy  of. — Definition. — 
Enlargement  of  the  lungs,  -with  increased  func- 
tional power.  A  condition  only  clinically  met 
with  as  a  compensatory  affection  of  one  lung,  or 
of  a  portion  of  one  lung,  to  make  up  for  more  or 
less  loss  of  pulmonary  tissue  by  disease. 

^Etiology  and  Pathology. — The  process  by 
■which  hypertrophy  of  the  lung  comes  about  is 
almost  a  mechanical  one.  Destructive  disease 
having  removed  a  large  portion  of  one  lung,  or 
permanent  collapse  or  blocking  of  such  portion 
having  occurred  from  any  cause,  the  diminished 
power  of  the  affected  lung  to  occupy  its  ap- 
portioned space  in  the  chest-cavity  during  in- 
spiration, is  compensated  for  by  an  increased 
expansion  of  the  healthy  lung,  together  with  a 
certain  recession  of  the  softer  parts  of  the  chest- 
wall  on  the  affected  side.  The  increased  ex- 
pansion of  the  healthy  lung  encourages  an 
increased  afflux  of  blood,  which  is  at  the  same 
time  determined  through  it  by  the  partial  ob- 
struction to  circulation  through  the  diseased  lung. 
These  changes  taking  place  gradually,  the  in- 
creased function  and  increased  afflux  of  blood 
are,  in  accordance  with  our  experience  of  similar 
conditions  in  other  parts,  attended  with  increased 
nutrition  of  the  lung,  and  its  true  hypertrophy 
is  thus  little  by  little  established. 

Hypertrophy  of  the  lung,  therefore,  is  not  a 
diseased  condition,  but  an  excessive  develop- 
ment in  consequence  of  injury  to  some  other  por- 
tion of  the  same  or  of  the  opposite  lung.  Its 
occurrence  may  be  best  noted  during  the  gradual 
absorption  or  removal  of  a  pleural  effusion,  which 
has  long  compressed  the  opposite  lung.  Any 
disease,  however,  which,  after  destroying  or 
placing  in  abeyance  a  certain  proportion  of  one 
lung,  becomes  arrested,  tends  to  cause  hyper- 
trophous  development  of  the  remaining  lung. 
Chronic  pneumonia,  cirrhosis,  arrested  phthisis, 
and  atelectasis  in  the  child,  are  the  chief  diseases 
of  the  kind.  While  disease  is  actively  progressive 
the  conditions  present — namely,  fever,  anorexia, 
and  pleuritic  pains,  are  unfavourable  to  the 
extra  development  of  the  sound  lung,  but  when 
these  unfavourable  conditions  subside,  the  hyper- 
trophy proceeds  with  great  rapidity,  and  may  be 
established  in  a  very  few  months.  The  effect 
of  the  rarefied  air  of  mountainous  regions  is 
to  develop  the  natural  capacity  and  function  of 
the  lungs. 

Anatomical  Characters. — An  hypertrophied 
lung  is  larger  and  heavier  than  natural ;  and 
its  anterior  and  inferior  margins  are  thick  and 
rounded,  and  are  found  to  extend  beyond  their 
normal  thoracic  limits  both  laterally  and  infe- 
riorly.  The  texture  of  the  lung  is  firmer  and 
more  resilient  than  usual ;  and  it  is  plentifully 
supplied  with  blood.  The  air-cells  are  slightly 
enlarged,  but  not  obviously  dilated  ;  and  on  mi- 
croscopic examination  the  nutrition  of  the  alve- 
olar walls  and  capillaries  is  found  to  be  perfect; 
there  being  neither  the  thinning  of  the  alveoli, 
nor  the  excessive  growth  of  fibrous  tissue  met 


with  at  different  stages  of  so-called  '  hypertro- 
phous  emphysema.'  Nor  are  the  capillaries 
tortuous  and  dilated  as  in  the  indurative 
'  hypertrophy '  of  the  lung  from  heart-disease. 

Extent  of  lung  affected. — We  have  considered, 
for  the  sake  of  simplicity  of  description,  those  cases 
in  which  the  whole  of  one  lung  is  hypertrophied, 
and  such  cases  are  very  common.  But  a  single 
lobe  of  a  lung  may  become  hypertrophied,  the 
seat  of  the  hypertrophy  depending  upon  the 
seat  of  the  disease  to  which  it  is  compensatory. 
But,  except  when  the  pulmonary  destruction  is 
limited  and  circumscribed,  other  conditions  come 
into  play,  and  we  are  more  apt  to  get  em- 
physema than  hypertrophy.  It  may  be  said 
then  that  hypertrophy  of  the  lung  is  (at  least 
so  far  as  we  can  appreciate  it  clinically)  a  one- 
sided affection,  except  in  those  cases  in  which  it 
has  been  occasioned  by  some  general  external 
cause,  as  rarefied  air. 

Physical  Signs. — The  side  on  which  is  the 
hypertrophied  lung  is  expanded,  both  relatively 
(the  opposite  side  being  usually  flattened  and 
contracted)  and  absolutely.  The  nipple-level 
is  raised.  There  is  increased  percussion-reso- 
nance over  the  side,  extending  across  the  median 
line,  so  that  sometimes  the  line  of  resonance 
indicating  the  inner  margin  of  the  enlarged  lung 
will  reach  the  mid-clavicular  vertical  line  of  the 
opposite  side.  The  lower  limits  of  resonance 
are  also  extended  in  front  and  behind.  The 
respiratory  murmur  has  that  peculiar  coarse 
vesicular  character,  with  somewhat  prolonged 
expiration,  which  is  known  as  'puerile'  or 
'  exaggerated '  respiration.  The  heart  is  more 
or  less  displaced  towards  the  contracted  side, 
and  the  displacement  is  often  apparently  in- 
creased by  the  heart  becoming  on  the  one  side 
covered  by  the  expanded  lung,  and  on  the  other 
side  unduly  exposed  by  the  recession  of  the 
diseased  lung.  This  is  especially  the  case  when 
the  hypertrophy  affects  the  left  lung.  There  are 
no  morbid  sounds  heard  over  the  enlarged  lung 
unless  (as  in  many  cases  of  phthisis)  it  becomes 
or  has  been  affected  by  disease.  With  the  ex- 
pansion of  the  lung  the  general  symptoms  im- 
prove, and  the  dyspnoea  lessens. 

Diagnosis. — The  diagnosis  has  to  be  made 
between  hypertrophy  of  the  lung;  hypertro- 
phous  emphysema;  and  mere  dilatation.  The 
unilateralness  of  the  hypertrophy;  its  arising 
secondarily  to  some  disablement  of  the  opposite 
lung ;  the  absence  of  precedent  or  present  general 
bronchitis  or  asthma;  together  with  the  observa- 
tion of  its  occurrence  being  commensurate  with 
improvement  in  the  condition  of  the  patient, 
are  the  main  features  distinguishing  it  from 
large-lunged  or  hypertrophous  emphysema.  Nor 
could  the  puerile  breathing  of  hypertrophy 
be  easily  confounded  with  the  short,  weak,  or 
inaudible  inspiration,  and  wheezy  prolonged 
expiration  of  emphysema.  In  persons  of  broken 
constitution,  with  contractile  disease  of  one  lung, 
the  opposite  lung  may  become  dilated  and  assume 
the  shape  and  dimensions  of  hypertrophy ;  but 
the  breathing  of  the  patient  does  not  improve, 
the  respiratory  sounds  are  enfeebled,  and  it  is 
clear  that  the  condition  present  is  one  of  em- 
physema rather  than  true  hypertrophy. 

Prognosis. — The  prognosis  is  always  pro 
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tanto  favourable  to  the  patient,  the  hypertrophy 
being  an  important  element  of  his  recovery. 

Treatment. — Compensatory  hypertrophy  of 
the  lung  is  a  condition  carefully  to  be  encouraged, 
when  all  active  symptoms  attendant  upon  the 
original  disease  are  past.  Mild  courses  of 
calisthenics,  and  a  temporary  sojourn  at  some 
elevated  health-resort  during  the  warm  season, 
are  most  valuable,  if  not  attempted  too  soon. 
Abundance  of  fresh  air  throughout  the  year, 
with  the  careful  avoidance  of  fresh  catarrhs, 
such  as  may  be  obtained  by  spending  a  winter  and 
spring  or  two  seasons  at  the  South  of  France,  in 
Italy,  or  at  Madeira;  or  a  well-planned  sea-voy- 
age to  Australia,  are  excellent  ways  of  spending 
months  of  convalescence.  A  generous  unstimula- 
tingdiet  is  indicated,  and  tonic  remedies  and  cod- 
liver  oil  are  useful,  more  especially  in  the  early 
stages  of  the  wished-for  hypertrophic  develop- 
ment. R.  Douglas  Powell. 

LUNGS,  Induration  of. — See  Lungs,  In- 
flammation of. 

LUNGS,  Infarction  of. — See  Lungs,  Hae- 
morrhage into. 

LUNGS,  Infiltrations  of. — Certain  morbid 
formations  in  the  lung  assume  the  arrangement 
of  an  infiltration,  the  tissues,  especially  the  in- 
terlobular cellular  tissue,  being  permeated  with 
the  morbid  material.  In  some  instances  itinvolves 
even  the  epithelial  cells.  The  best  examples  of 
this  arrangement  are  observed  in  connection  with 
certain  cases  of  the  fibroid  change ;  in  infiltrated 
cancer;  and  in  those  forms  of  pulmonary  disease 
where  the  lung-tissue  is  the  seat  of  a  deposit  of 
substances  introduced  from  without,  being  in- 
haled in  various  occupations,  such  as  particles 
of  carbonaceous  matter  and  coal-dust,  stone-grit, 
iron-filings,  particles  of  cotton  or  wool,  and  other 
materials.  Albuminoid  disease,  and  some  forms 
of  pigmentary  change  also  present  a  kind  of  in- 
filtrated arrangement.  These  conditions  need 
not  be  further  considered  here,  as  they  are  dis- 
cussed in  their  several  appropriate  articles. 

Frederick  T.  Roberts. 

LUNGS,  Inflammation  of. — Stnon.  :  Pneu- 
monia ;  Fr.  Pneunionie ;  Ger.  Lungenentzundung. 

Definition. — The  term '  pneumonia '  has  been 
employed  simply  to  designate  inflammation  of  the 
lung-tissue.  Inflammatory  processes  in  the  lungs, 
however,  occur  under  such  diverse  circumstances, 
and  are  accompanied  by  such  diverse  clinical 
phenomena  and  histological  changes,  that  '  pneu- 
monia' used  in  this  sense  includes  widely  differ- 
ent diseases. 

Varieties. — Pneumonias  are  divisible  into  the 
following  varieties: — A.  Acute  Pneumonia; 
B.  Secondary  Pneumonias ;  C.  Broncho, 
Catarrhal,  or  Lobular  Pneumonia;  and  D. 
Chronic  or  Interstitial  Pneumonia.  In  addi- 
tion to  these  there  are  those  intense  and  concen- 
trated forms  of  pulmonary  inflammation  which 
lead  to  the  formation  of  abscess. 

There  are  certain  other  forms  of  lung-consolida- 
tion which  have  sometimes  been  described  as 
pneumonic,  but  which  are  really,  for  tho  most 
part,  non-inflammatory  in  their  nature,  and  will, 
therefore,  be  only  briefly  alluded  to  in  the  present 
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article.  These  are: — (1)  that  condition  of  col- 
lapse and  hyperaemia,  mainly  due  to  weaK  inspi- 
ratory power,  feeble  circulation,  and  gravita- 
tion, which  is  so  common  in  the  more  dependent 
portion  of  the  lungs  in  many  acute  and  chronic 
diseases  (see  Hypostasis).  (2)  Consolidations 
of  the  lung  resulting  from  mechanical  congestion 
and  embolism,  such  as  are  met  with  in  certain 
diseases  of  tho  heart,  &c.  See  Lungs,  Hyper- 
eemia  of. 

The  several  varieties  of  pulmonary  inflamma- 
tion must  now  be  considered  separately  in  the 
order  just  indicated. 

A.  Acute  Pneumonia. — Stnon.  :  Fr.  Pneu- 
monie  aigue  ;  Ger.  Croupbse  Pneumonic- -This  is 
pneumonia  par  excellence.  It  is  the  disease  to 
which  some  would  be  inclined  to  restrict  the  ap- 
plication of  the  term.  It  is  often  termed  croupous 
pneumonia,  from  the  supposed  resemblance  of  the 
histological  process  to  that  of  croup.  It  is  also 
known  as  lobar  pneumonia,  inasmuch  as  a  large 
area  of  the  lung  is  usually  involved  in  the  inflam- 
mation. 

Definition. — Pneumonia  may  be  described 
generally  as  an  acute  disease,  characterised 
clinically  by  sudden  onset,  severe  febrile  symp- 
toms, cough,  expectoration,  and  dyspnoea ;  by 
the  physical  signs  of  pulmonary  consolidation  ; 
and  by  a  rapid  abatement  of  the  general  symp- 
toms between  the  fourth  and  tenth  days. 
Anatomically  it  is  characterised  by  an  acute 
inflammation  of  the  lung-tissue,  and  by  the 
accumulation  of  the  inflammatory  products 
within  the  alveoli,  which  products  consist,  in  the 
main,  of  a  fibrinous  exudation  and  leucocytes. 

jEtiologt. — Atmospheric  influences.  —  Condi- 
tions of  weather  and  climate  are  probably  the 
most  important  of  all  known  agencies  in  the 
causation  of  pneumonia.  The  influence  of  cold 
and  damp  in  increasing  the  liability  to  acute  in- 
flammatory diseases  of  the  chest  is  well  known. 
This  influence  is  marked  in  pneumonia,  although 
to  a  much  less  extent  than  in  bronchitis.  Pneu- 
monia is  more  common  in  temperate  climates 
than  in  those  regions  which  are  characterised  by 
great  heat  or  extreme  cold.  Climates  and  sea- 
sons which  are  liable  to  sudden  changes  of  tem- 
perature, and  winds  from  the  north  and  north- 
east, appear  to  be  especially  favourable  to  this 
disease. 

Age. — Acute  pneumonia  is  met  with  between 
the  ages  of  one  and  five  years.  Here,  however, 
it  is  liable  to  be  confounded  with  broncho-pneu- 
monia and  with  collapse  of  the  lung,  so  that  the 
results  of  statistics  are  less  reliable  at  this  than 
in  the  subsequent  periods  of  life.  It  may  be 
stated  notwithstanding,  that  acute  pneumonia  is 
less  common  during  infancy  than  has  been  gene- 
rally supposed,  and  that  amongst  the  pneu- 
monias which  are  so  frequent  during  this  period 
of  life  the  broncho-catarrhal  forms  preponderate. 
After  the  age  of  five  years  the  liability  to  pneu- 
monia diminishes,  but  it  again  becomes  exceed- 
ingly frequent  between  the  ages  of  twenty  and 
forty,  during  which  period  the  liability  to  the 
disease  reaches  its  maximum.  It  is  also  quite 
common  in  old  age. 

Sex.  —  In  adults  more  males  than  females 
suffer.    This  is  probably  owing  to  the  former 
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being  more  exposed  to  atmospheric  influences. 
In  early  life  this  difference  does  not  obtain. 

Social  position,  Sfc. — Pneumonia  is  more  com- 
mon amongst  the  poor  and  badly  fed,  and  amongst 
those  whose  occupation  necessitates  an  irregular 
mode  of  life  and  great  exposure,  than  amongst 
the  upper  classes  of  society. 

Constitution,  and  health.  —  Those  who  are 
constitutionally  weak,  and  those  whose  general 
health  has  been  impaired  by  some  temporary 
cause,  are  more  prone  to  the  disease  than  the 
strong  and  vigorous. 

Previous  diseases.  —  True  pneumonia,  as  is 
well  known,  sometimes  occurs  in  those  who  are 
the  subjects  of  other  disease.  It  is  impossible 
to  speak  with  certainty  as  to  the  relation  which 
subsists  between  the  pneumonia  and  the  disease 
in  the  course  of  which  it  supervenes.  In  some 
cases  it  may  be  merely  an  accidental  complica- 
tion ;  whilst  in  others  the  previous  disease  may 
exercise  more  or  less  influence  in  the  causation 
of  the  pneumonia.  Most  of  the  pulmonary  con- 
solidations, however,  which  occur  in  the  course 
of  other  diseases  do  not  belong  to  the  category 
of  true  pneumonia,  but  are  either  local  inflam- 
mations, caused  by  some  abnormal  state  which  the 
pre-existing  disease  has  induced  ;  or  conditions 
of  hyperaemia  and  collapse,  in  which  an  inflam- 
matory process  plays  but  little  part. 

Exciting  causes. — In  many  cases  of  acute 
pneumonia  evidence  of  the  existence  of  any  ex- 
citing cause  is  entirely  wanting.  Of  discoverable 
causes,  that  which  is  most  common  is  a  sudden 
chill,  or  less  frequently,  more  prolonged  exposure 
to  cold  and  damp.  Excluding  cold,  no  conditions 
can  be  mentioned  which  have  any  marked  in- 
fluence in  determining  the  disease. 

Anatomical  Characters. — The  changes  oc- 
curring in  the  lungs  in  acute  pneumonia  are 
commonly  described  under  the  three  following 
heads  : — 

1.  Stage  of  engorgement. — This  is  the  stage 
of  inflammatory  hyperaemia  and  oedema,  and  it  is 
characterised  microscopically  by  overfulness  and 
slight  tortuosity  of  the  pulmonary  capillaries, 
and  by  swelling  of  the  alveolar  epithelium.  The 
lung  is  of  a  dark  red  colour  ;  it  is  heavier  and 
less  crepitant  than  natural ;  it  pits  on  pressure  ; 
and  its  cut  surface  yields  a  reddish,  frothy,  tena- 
cious liquid. 

2.  Red  hepatisation. — Here  there  is  an  exu- 
dation of  liquor  sanguinis  and  blood-corpuscles. 
The  exuded  liquids  coagulate  within  the  alveoli 
and  terminal  bronchioles,  the  coagulum  enclosing 
numerous  white  and  a  few  red  blood-corpuscles. 
The  alveolar  epithelium  is  swollen  and  granu- 
lar. It  is  stated  by  some  German  patholo- 
gists that  the  coagulum  is  in  part  produced  by 
changes  in  the  epithelium.  The  lung  is  now 
much  heavier  than  in  the  preceding  stage,  and  is 
increased  in  size,  so  as  to  be  often  marked  by 
the  ribs.  It  is  quite  solid  ;  sinks  in  water  ;  and 
cannot  be  artificially  inflated.  It  is  remarkably 
friable,  breaking  down  with  a  soft  granular  frac- 
ture. The  cut  surface  has  a  markedly  granular 
appearance,  seen  especially  when  the  tissue  is 
torn,  and  due  to  the  plugs  of  coagulatod  exuda- 
tion matter  which  fill  the  alveoli.  The  colour  is 
of  a  dark  reddish-brown,  often  here  and  there 
passing  into  grey.    This  admixture  with  grey 
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sometimes  gives  a  marbled  appearance.  The 
pleura  covering  the  solid  lung  always  partici- 
pates more  or  less  in  the  inflammatory  process. 
It  is  opaque,  hyperaemic,  and  coated  with  lymph. 

3.  Grey  hepatisation. — This  stage  is  charac- 
terised by  a  continuance  of  the  process  of  inflam- 
matory cell-emigration,  and  by  cell-proliferation. 
The  white  blood-corpuscles  continue  to  escape 
from  the  vessels,  and  the  alveolar  epithelium 
multiplies.  The  alveoli  thus  become  more  com- 
pletely filled  with  young  cell-forms,  so  that  the 
fibrinous  exudation  is  no  longer  visible  as  an  in- 
dependent material.  Many  of  these  cells,  espe- 
cially those  in  the  vicinity  of  the  alveolar  walls, 
are  larger  than  leucocytes  and  nucleated.  These 
are  evidently  the  offspring  of  the  alveolar  epi- 
thelium. The  fibrinous  exudation  now  disinte- 
grates, and  the  young  cells  rapidly  undergo  fatty 
metamorphosis.  The  alveolar  walls  themselves, 
with  few  exceptions,  remain  throughout  the  pro- 
cess unaltered ;  although  very  occasionally,  when 
this  stage  is  unusually  advanced,  they  may  be 
found  here  and  there  partially  destroyed.  Owing 
to  these  changes,  the  reddish-brown  colour  of 
the  lung  becomes  altered  to  a  greyish  or  yel- 
lowish white.  The  granular  appearance  is  much 
less  marked  ;  the  solid  tissue  is  much  softer  and 
more  pulpy  in  consistence;  and  a  puriform  liquid 
exudes  from  the  cut  surface  of  the  organ.  This 
stage,  when  advanced,  has  been  termed  '  suppu- 
ration '  of  the  lung. 

Although  these  three  stages  of  the  pneumonic 
process  have  been  described  as  succeeding  one 
another  in  orderly  succession,  it  must  be  remem- 
bered that  each  stage  does  not  occur  simul- 
taneously throughout  the  whole  of  the  affected 
area  of  the  lung.  The  changes  advance  unequally, 
so  that  whilst  one  portion  of  the  lung  is  in  the 
stage  of  red  hepatisation,  another  may  be  in  the 
grey  stage — hence  the  mottled,  marble  appear- 
ance of  the  consolidation.  Therapidity  with  which 
the  several  stages  succeed  one  another  is  also 
subject  to  marked  variations.  In  some  cases  the 
pneumonic  consolidation  very  rapidly  becomes 
grey,  whilst  in  others  the  time  occupied  in  the 
transition  is  much  longer.  These  differences 
will  be  again  alluded  to  when  considering  the 
clinical  history  of  the  disease. 

Resolution. — The  natural  and  almost  invari- 
able termination  of  the  histological  process  is  in 
resolution — the  lung  gradually  returning  to  its 
normal  condition.  This  is  effected  by  the  fatty  and 
mucoid  degeneration,  and  consequent  liquefac- 
tion, of  the  inflammatory  products  which  have  ac- 
cumulated within  the  alveoli.  As  the  liquefac- 
tion proceeds,  the  circulation  in  the  alveolar  walls 
is  gradually  restored ;  the  softened  products  are 
removed  by  absorption,  and  to  a  much  less  extent 
by  expectoration ;  and  tho  lung  ultimately  re- 
gains its  normal  characters.  The  other  excep- 
tional modes  of  termination  in  gangrene,  abscess, 
and  chronic  pneumonia  will  be  alluded  to  subse- 
quently. 

Site. — The  local  lesion  in  acute  pneumonia  is 
in  the  majority  of  cases  limited  to  one  lung. 
"When  double,  one  lung  is  usually  involved  before 
the  other.  The  right  lung  is  more  commonly  af- 
fected than  the  left.  The  part  of  the  lung  usually 
involvedis  the  lower  lobe  (about  75  per  cent.)  Tho 
consolidation  may  extend  upwards  and  implicate 
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the  -whole  lung.  Pneumonia  of  the  upper  lohes  is 
more  frequently  double  than  basic  disease.  It 
is  quite  rare  for  the  pneumonic  process  to  com- 
mence in  two  different  portions  of  the  lung.  When 
the  consolidation  is  met  with  in  both  lungs,  or 
commencing  in  the  upper  and  middle  lobes,  the 
pneumonia  is  often  either  a  secondary  affection, 
and  has  supervened  in  one  whose  health  has 
been  previously  injured,  as  by  alcohol ;  and  such 
distributions  of  the  local  lesion  should  always 
make  the  physician  look  carefully  for  evidence  of 
some  pre-existing  disease. 

Pathology. — Acute  pneumonia  is  undoubtedly 
to  be  regarded  as  a  general  disease,  of  which  the 
pulmonary  inflammation  is  the  prominent  local 
lesion.  The  view  that  it  is  a  strictly  local  affec- 
tion of  the  lung,  to  which  the  pyrexia  and  other 
symptoms  are  secondary,  is  altogether  untenable. 
The  truth  of  this  statement  becomes  obvious 
from  a  study  of  its  natural  history.  The  disease, 
as  will  be  seen  subsequently,  runs  a  typical 
course.  The  pyrexia  bears  no  definite  relation 
to  the  lung-affection.  It  frequently  precedes  it 
by  a  considerable  interval,  and  commonly  disap- 
pears suddenly,  and  long  before  the  resolution  of 
the  pulmonary  consolidation. 

Respecting  the  exact  nature  of  the  disease, 
however,  we  are  at  present  unable  to  speak 
definitely.  It  is  maintained  by  some  observers 
that,  like  the  specific  fevers,  it  is  due  to  a 
specific  cause.  Pneumonia,  whilst  differing  from 
these  fevers  in  not  being  contagious,  resembles 
them  in  the  typical  character  of  its  clinical 
phenomena,  and  to  a  less  extent,  of  its  local 
lesion.  The  changes  in  the  lung  occurring  in 
pneumonia  cannot  be  induced  by  artificial  in- 
jury of  the  organ,  and  it  must  therefore  be  ad- 
mitted that  there  is  something  special  in  the 
inflammatory  process.  Pneumonia  appears  to 
be  most  closely  allied  to  tonsillitis  and  acute 
rheumatism,  and  like  these  diseases  the  circum- 
stances under  which  it  originates  are  certainly 
exceedingly  diverse. 

Symptoms. — The  onset  of  acute  pneumonia  is 
in  the  majority  of  cases  sudden,  not  being  ac- 
companied by  any  premonitory  symptoms.  Much 
less  frequently  certain  premonitory  symptoms 
precede  the  more  severe  phenomena  which 
characterise  the  invasion  of  the  disease.  These 
symptoms  include  general  malaise,  headache, 
chilliness,  pains  in  the  back,  and  loss  of  appetite. 

Invasion. — The  invasion  in  adults  is,  in  almost 
all  .  cases,  announced  by  a  rigor.  This  rigor  is 
more  marked  in  pneumonia  than  in  almost  any 
other  disease.  The  rigor  is  usually  single,  and  is 
rarely  repeated,  either  at  the  commencement  or  in 
the  course  of  the  illness.  In  very  old  subjects  the 
rigor  is  very  frequently  absent,  and  in  children 
its  place  is  often  taken  by  convulsions  or  vomit- 
ing. The  rigors  or  other  phenomena  marking 
the  invasion  of  the  disease,  together  with  the 
attendant  pyrexia,  are  usually  quickly  followed 
by  -symptoms  pointing  to  the  lung-affection. 
These  symptoms  commonly  supervene  in  the 
course  of  from  twelve  to  twenty-four  hours,  al- 
though in  exceptional  cases  not  until  after  the 
lapse  of  two  or  three  days.  The  earliest  of  them 
are  pain  in  the  side,  dyspnoea,  and  cough.  These 
more  local  symptoms,  together  with  the  pyrexia, 
acceleration  of  pulse,  thirst,  and  prostration, 


gradually  develop  up  to  the  second  day  of  the  dis- 
ease, by  which  time  (and  sometimes  before  this) 
the  pulmonary  lesion  is  usually  sufficiently  far 
advanced  to  yield  unequivocal  physical  signs. 
The  general  aspect  and  symptoms  of  the  patient 
are  now  tolerably  characteristic.  The  flushed  and 
sometimes  dusky  face,  anxious  expression,  hurried 
breathing,  hot  skin,  rapid  pulse,  short  frequent 
cough,  and  marked  prostration,  supervening 
quickly  upon  the  well-marked  initial  rigor,  indi- 
cate pretty  clearly  the  nature  of  the  disease. 

Pain. — The  pain  in  the  side,  which  is  increased 
by  deep  inspiration  and  by  cough,  usually  corre- 
sponds in  situation  with  that  of  the  affected  lung, 
although  it  is  occasionally  experienced  in  other 
parts.  This  symptom  may  occur  coincidently 
with,  although  it  more  commonly  succeeds,  the 
rigor.  In  quite  exceptional  cases  it  precedes  it, 
being  the  first  symptom  noticed.  Respecting  its 
cause — it  is  probably  due  to  the  implication  of 
the  pleura  in  the  inflammatory  process. 

Respiratory  phenomena. — Increased  frequency 
of  respiration,  dyspnoea,  and  cough,  are  early 
and  prominent  symptoms.  The  respiration — 
usually  regular — ranges  from  30  to  50,  and  in 
children  reaches  even  to  70,  whilst  tha  pulse 
may  be  only  from  90  to  120.  This  perversion 
in  the  pulse-respiration  ratio  is  important  in 
diagnosis.  The  breathing  is  shallow;  inspira- 
tion is  abrupt ;  and  when  the  pain  in  the  side 
is  severe,  respiration  is  sometimes  irregular. 
The  accelerated  respiration  is  accompanied  by 
marked  expansion  of  the  alts  nasi,  and  by  more 
or  less  dyspnoea.  There  is,  however,  no  definite 
relation  between  the  last-named  symptom  and 
the  frequency  of  the  respiratory  act.  Owing  to 
the  pain,  and  to  the  frequency  and  difficulty  of 
breathing,  speech  is  interfered  with  and  often 
rendered  exceedingly  difficult.  Cough  is  an 
almost  constant  symptom,  except  in  the  very 
old.  It  is  short  and  hacking,  rarely  paroxysmal 
like  that  of  bronchitis.  It  is  usually  in  the 
early  stages  attended  with  severe  pain  in  the 
side,  so  that  the  patient  endeavours  to  repress 
it.  The  cough,  except  in  children,  and  often  in 
the  old,  is  attended  by  expectoration.  The 
6puta  of  pneumonia  are  very  characteristic.  They 
are  viscid,  glairy,  and  remarkably  tenacious,  so 
that  they  cling  to  the  mouth  of  the  patient,  and 
adhere  closely  to  the  sides  of  the  vessel  contain- 
ing them.  In  colour,  they  present  various 
shades  of  red,  brown,  and  yellow,  owing  to  the 
admixture  of  blood.  The  appearance  so  well 
known  as  '  rusty,'  is  that  most  commonly  met 
with.  Sometimes  they  are  much  more  diffluent, 
and  of  a  dark  purple  colour,  somewhat  resem- 
bling prune-juice.  The  characteristic  sputa  are 
usually  met  with  on  the  first  or  second  day 
of  the  disease,  but  their  appearance  is  often 
preceded  by  a  frothy  aerated  expectoration  like 
that  of  bronchitis.  The  amount  expectorated  is 
small,  and  sometimes  the  pneumonic  is  asso- 
ciated with  more  or  less  of  the  frothy  catarrhal 
sputa  throughout  the  whole  of  the  disease. 
During  the  period  of  resolution  the  sputa  be- 
come less  viscid  and  more  catarrhal  in  character, 
and  they  usually  contain  small  particles  of  black 
pigment.  The  histological  elements  met  with 
in  the  sputa  are  leucocytes,  red  blood-cells,  and 
altered  epithelium  from  the  alveoli  and  air-i>aB- 
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Bages ;  and  towards  the  decline  of  the  disease, 
fat-granules,  pigment,  and  occasionally  fibrinous 
masses,  which  are  casts  of  the  alveoli  and  ter- 
minal bronchioles. 

Pulse. — The  pulse  in  adults  usually  ranges 
from  90  to  1 20,  and  it  may  be  even  more  frequent. 
It  is  commonly  much  more  rapid  in  children,  and 
less  so  in  the  old.  In  the  early  stage  of  the  disease 
it  is  often  full  and  strong,  but  it  soon  becomes 
smaller  and  easily  compressible.  It  may  be  irre- 
gular, intermittent,  or  dichrotous.  The  small- 
ness  of  the  pulse  is  probably  due  partly  to 
diminished  cardiac  power,  and  partly  to  the 
diminished  amount  of  blood  which  is  propelled 
from  the  left  ventricle,  owing  to  the  overloading 
of  the  right  cardiac  cavities  which  results  from 
the  obstructed  circulation  in  the  lungs. 

Pyrexia. — The  pyrexia  of  pneumonia  is  con- 
tinuous, with  slight  morning  remissions  and  even- 
ing exacerbations.  The  temperature  rises  very 
suddenly  with  the  invasion  of  the  disease,  to  from 
102°  to  105°  Fahr.;  and  this  high  temperature 
is  maintained  until  the  period  of  crisis.  This 
sudden  rise  and  maintenance  of  a  high  tempera- 
ture is  very  characteristic.  The  amount  of 
elevation  varies  in  different  cases.  As  a  rule  it 
does  not  exceed  about  104°  or  105°  Fahr.,  but  tem- 
peratures of  107°  have  been  known  to  terminate 
favourably.  In  fatal  cases  it  may  reach  109° 
shortly  before  death.  The  maximum  tempera- 
ture is  usually  met  with  on  the  second  or  third 
day  of  the  disease,  but  it  occasionally  occurs 
immediately  before  the  crisis.  The  daily  varia- 
tions are  usually  as  follows  : — The  temperature 
is  lowest  about  7  or  8  a.m.  In  the  forenoon, 
or  somewhat  later,  it  commences  to  rise,  and 
attains  its  maximum  in  the  early  evening.  It 
then  falls,  but  a  slight  exacerbation  occasionally 
occurs  again  at  midnight,  after  which  it  gradually 
falls.  The  difference  between  the  highest  and 
lowest  temperatures  is  usually  not  more  than 
1°  Fahr.  The  pyrexia  runs,  for  the  most  part, 
a  uniform  course  until  the  period  of  crisis,  when 
the  temperature  falls  rapidly,  in  the  manner  to 
be  hereafter  described. 

Nervous  system. — Headache,  restlessness,  and 
uleeplessness  are  almost  always  prominent 
symptoms.  Slight  delirium  is  also  common, 
especially  towards  evening,  when  the  pyrexia  is 
at  its  maximum.  Sometimes  the  delirium  is 
more  marked  and  violent.  It  constitutes  a 
more  prominent  symptom  in  the  old,  and  in  the 
debilitated  and  intemperate.  In  drunkards  it 
is  constantly  present,  and  here  it  often  assumes 
the  character  of  delirium  tremens.  Convulsions 
are  common  in  children,  especially  at  the  period 
of  invasion.  They  are  rare  in  the  adult.  These 
nervous  symptoms  are  sometimes  so  prominent 
as  to  mask  the  nature  of  the  disease. 

Digestive  organs. — The  symptoms  of  acute 
pneumonia  referable  to  the  digestive  system  are 
similar  to  those  met  with  in  other  severe  febrile 
diseases.  There  is  loss  of  appetite  and  thirst. 
The  tongue  is  more  or  less  thickly  coated  with 
a  white  fur,  and  it  tends  in  severe  cases  to 
become  dry  and  brown.  Herpes  often  appear 
about  the  lips,  and  sometimes  on  other  parts  of 
the  face,  about  the  third  or  fourth  day  of  the 
disease.  Vomiting,  which  is  a  common  symptom 
of  invasion  in  the  child,  is  an  occasional  compli- 
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cation,  as  is  also  diarrhoea;  constipation,  how- 
ever, is  the  rule. 

Urine. — The  quantity  of  urine  is  considerably 
diminished,  and  its  specific  gravity  increased, 
so  that  abundant  urates  are  deposited.  The 
excretion  of  urea  is  greatly  increased,  and  it 
may  amount  to  as  much  as  seventy-five  grammes 
in  the  twenty-four  hours.  The  uric  acid  is 
likewise  augmented.  The  chloride  of  sodium 
is  much  diminished,  and  during  the  height  of 
the  disease  it  may  entirely  disappear.  Slight 
temporary  albuminuria  is  perhaps  more  common 
in  pneumonia  than  in  almost  any  other  acute 
febrile  affection.  The  amount  is  usually  in 
direct  proportion  to  the  severity  of  the  disease. 
Bile-pigment  is  occasionally  met  with. 

Goubse  and  Terminations. — The  symptoms 
which  have  been  described  continue  with  often 
increasing  severity  up  to  about  the  end  of  the  first 
week  of  the  disease,  sometimes  longer,  when  an 
improvement  usually  occurs.  This  improvement 
may  take  place  quite  suddenly,  and  the  disease 
rapidly  terminate  in  health — termination  by 
crisis  ;  or  the  recovery  may  be  more  gradual — 
termination  by  lysis.  In  other  cases  death 
occurs  either  before  or  after  the  crisis.  The 
disease  may  also  terminate  in  gangrene  of  the 
lung ;  in  pulmonary  abscess ;  or  in  chronic 
pneumonia.  These  several  modes  of  termination 
must  be  considered  separately. 

Complete  recovery. — This  is  the  most  common 
termination  of  acute  pneumonia  in  young  and 
healthy  adults,  and  the  improvement  usually 
occurs  quite  suddenly — by  crisis.  The  time  at 
which  this  crisis  takes  place,  as  indicated  by  the 
sudden  fall  of  temperature,  varies  from  the 
third  to  the  twelfth  day.  In  the  majority  of 
cases  it  is  on  the  fifth,  sixth,  or  seventh  day ;  it 
is  occasionally  as  early  as  the  third  day ;  and 
sometimes  it  is  prolonged  into  the  middle  of  the 
second  week.  The  old  doctrine  that  the  erisis 
always  occurs  on  the  odd  days  is  untenable. 

The  supervention  of  the  crisis  is  sometimes 
indicated  by  a  change  in  the  pulse,  which  be- 
comes softer,  and  somewhat  irregular  in  force 
and  rhythm.  The  most  marked  phenomenon 
attending  it  is  the  abrupt  fall  of  the  bodily 
temperature.  This  fall  may  commence  either 
during  the  morning  remission  or  the  afternoon 
exacerbation.  It  appears  to  be  most  common 
late  in  the  afternoon.  The  temperature  very 
often  reaches  the  normal  standard  in  from  six- 
teen to  twenty-four  hours,  usually  within  forty- 
eight  hours ;  the  morning  remission  and  evening 
exacerbation  occurring  during  the  period  of  de- 
fervescence. The  temperature  not  unfrequently 
falls  to  1°  or  2°  Fahr.  below  normal,  and  may 
remain  so  for  two  or  three  days.  Occasionally 
a  marked  increase  in  the  pyrexia  is  observed 
immediately  before  the  commencement  of  defer- 
vescence. 

With  the  fall  of  temperature  all  the  symp- 
toms rapidly  improve.  The  skin  becomes  moist 
and  often  perspires  profusely.  The  amount  of 
urine  increases.  The  respiration  falls  in  fre- 
quency ;  and,  to  a  less  extent,  the  pulse.  The 
cough  becomes  looser,  and  the  expectoration 
more  copious  ;  the  sputa  gradually  losing  their 
tenacity  and  rusty  colour,  and  becoming  more 
bronchitic  in  character.    They  are  now  usually 
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mingled  with  more  or  less  black  pigment.  An 
improvement  in  the  physical  signs  is  sometimes 
observed  at  the  same  time ;  more  commonly, 
however,  this  does  not  take  place  till  one  or  two 
days  later.  Tho  patient  often  falls  into  a  deep 
sleep,  and  on  waking,  with  the  exception  of  great 
weakness,  declares  himself  pretty  well  and  be- 
gins to  ask  for  food.  In  some  cuses,  however, 
the  amount  of  prostration  following  the  crisis  is 
so  great  that  the  return  to  health  is  more  gra- 
dual, and  a  condition  of  collapse  may  ensue 
which  may  even  terminate  in  death. 

In  the  majority  of  cases  acute  pneumonia 
terminates  abruptly  in  the  manner  above  de- 
scribed. Sometimes,  however,  recovery  is  more 
protracted,  and  defervescence  may  not  be  com- 
plete till  the  end  of  the  second  week,  the  tem- 
perature falling  more  gradually — by  lysis.  The 
critical  fall  of  temperature  is  occasionally  in- 
terrupted by  more  or  less  marked  exacerbations, 
due  either  to  the  implication  of  fresh  portions 
of  the  lung,  or  to  the  supervention  of  one  of 
the  complications  to  be  hereafter  alluded  to. 
In  some  cases,  again,  after  the  occurrence  of 
the  crisis,  the  temperature  assumes  a  hectic 
type,  and  does  not  quite  reach  the  normal  stan- 
dard for  perhaps  two  or  three  weeks ;  the  irregu- 
lar fever  being  due  probably  to  the  contamina- 
tion of  the  blood  by  the  absorbed  pneumonic 
products  (Parkes).  Lastly,  a  distinct  relapse 
may  occur  after  the  completion  of  crisis ;  but 
the  relapse  is  in  most  cases  shorter  and  less 
severe  than  the  primary  attack. 

Death. — When  pneumonia  terminates  fatally, 
it  usually  does  so  towards  the  end  of  the  first, 
or  quite  at  the  beginning  of  the  second  week. 
Death  is  commonly  due  partly  to  failure  of 
cardiac  power,  and  partly  to  apnoea.  Apnoea 
is  the  least  important  element  in  the  causation 
of  dissolution.  The  danger  from  it  increases 
with  the  extent  of  lung  involved,  and  it  is 
consequently  usually  greater  in  double  than  in 
unilateral  disease.  Failure  of  cardiac  power  is 
undoubtedly  the  most  important  means  by  which 
pneumonia  destroys  life  (Juergensen).  There 
are  several  conditions  in  the  disease  which  tend 
to  damage  the  contractile  power  of  the  heart. 
First  and  foremost  of  these  is  the  pyrexia. 
The  severe  pyrexia  of  pneumonia,  like  that  of 
other  acute  febrile  diseases,  produces  more  or 
less  granular  degeneration  of  the  cardiac 
muscular  fibres.  It  also  necessitates  increased 
frequency  of  the  cardiac  contractions,  in  order 
to  supply  the  increased  demand  for  oxygen,  and 
to  remove  the  excess  of  carbonic  acid.  Owing  to 
this  increased  frequency,  the  length  of  diastole — 
the  period  during  which  the  heart  rests  and  is 
nourished — is  shortened.  The  condition  of  the 
lung  itself  constitutes  another  important  ele- 
ment tending  to  damage  the  contractile  power 
of  the  heart,  and  especially  of  the  right 
ventricle  (Juergensen).  The  lung-consolidation 
not  only  presents  more  or  less  obstruction  to  the 
pulmonary  circulation,  and  hence  necessitates 
increased  action  on  the  part  of  the  right  ven- 
tricle; but  owing  to  the  diminished  respiratory 
surface,  this  ventricle  is  obliged  to  do  more 
^vork  in  ordor  that  the  proper  interchange  of 
E^ses  may  be  effected  in  the  lungs. 

Such  being  the  modes  by  which  pneumonia 


tends  to  destroy  life,  it  will  be  readily  understood 
that  the  earliest  and  most  important  signs  of 
unfavourable  augury  are  on  the  side  of  the 
circulation.  The  pulse  becomes  more  frequent, 
small,  irregular,  and  often  dichrotous.  The 
frequency  of  the  respiration,  the  dyspnoea,  and 
the  cyanosis  increase.  The  cough  becomes  feeble 
and  ineffectual.  Owing  to  the  engorgement  and 
failure  of  power  of  the  right  ventricle  general 
pulmonary  oedema  usually  supervenes,  sc  that 
moist  r&les  are  audible  at  both  bases.  The  ex- 
tremities become  cold,  and  there  is  often  profuse 
perspiration.  The  mind  wanders,  and  a  condi- 
tion of  partial  coma  supervenes  before  the  close. 
In  some  cases  a  rapid  rise  of  temperature  takes 
place  before  the  fatal  termination,  whilst  in 
others  there  may  be  a  considerable  fall  in  the 
thermometer. 

Pneumonia  may  also  terminate  fatally  from 
the  state  of  collapse  which  follows  the  crisis. 
Lastly,  in  those  exceptional  cases  in  which  the 
pneumonia  tends  to  become  more  or  less  chronic, 
death  may  occur  during  the  third  or  fourth 
week.  Death  may  also  result  from  the  com- 
plications. 

Gangrene. — This  is  quite  rare.  It  is  most 
common  in  chronic  drunkards,  and  in  those  of  de- 
bilitated constitution.  Its  occurrence  appears  to 
be  due  partly  to  blocking  of  vessels,  and  partly  to 
the  septic  influence  of  altered  inflammatory  pro- 
ducts. It  is  usually  limited  to  a  small  area  of 
the  pneumonic  lung ;  and  is  either  diffuse,  or 
becomes  limited  by  a  zone  of  inflamed  tissue. 
It  commonly  supervenes  late  in  the  disease ;  and 
the  most  reliable  signs  of  its  occurrence  are 
marked  faster  of  the  expectoration,  and  great 
prostration.  Portions  of  lung-tissue  are  occa- 
sionally found  in  the  sputa.  It  is  almost  invaria- 
bly, but  not  necessarily,  fatal. 

Abscess. — This  is  somewhat  more  common 
than  the  preceding.    See  Lungs,  Abscess  of. 

Chronic  pneumonia. — Acute  pneumonia  in  very 
exceptional  cases  becomes  chronic,  and  leads  to 
induration  of  the  lung.  See  D.  Chronic  Pneu- 
monia. 

Physical  Signs. — The  earliest  physical  signs 
of  acute  pneumonia  are  usually  discoverable 
within  forty-eight  hours  of  the  invasion  of  the 
disease.  They  often  appear  within  twelve  or 
twenty-four  hours ;  but  occasionally,  when  the 
local  lesion  is  deeply  seated,  nothing  abnormal  is 
to  be  detected  until  the  third  or  fourth  day.  It 
will  be  well  to  describe  them  in  the  order  in 
which  they  commonly  make  their  appearance. 
The  time  occupied  in  their  evolution  will  vary 
according  to  the  rapidity  with  which  the  several 
stages  of  the  pneumonic  process  succeed  one 
another. 

The  earliest  abnormal  physical  signs  are  due 
to  the  pain  caused  by  the  movement  of  the 
affected  side ;  to  the  hyperaemia  of  the  pulmo- 
nary capillaries;  and  to  the  commencing  exu- 
dation into  the  air-vesicles.  The  respiratory 
movements  of  the  6ide  are  more  or  less  im- 
paired. This  is  partly  owing  to  pain,  and  partly 
to  diminished  elasticity  of  the  lung-tissue.  The 
breath-sounds  are  usually  somewhat  weak  and 
harsh,  but  not  distant ;  although,  as  6tated  by 
Stokes,  they  are  occasionally  in  the  earliest 
stage  harsher  and  louder  than  natural.  Per- 
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cussion  during  this  stage  is  usually  not  mark- 
edly altered.  The  resonance,  however,  is  some- 
times quite  appreciably  tympanitic,  but  as  the 
disease  progresses  the  tone  becomes  impaired. 
The  tympanitic  quality  of  the  resonance  is 
caused  by  the  diminished  elasticity  of  the  still 
air-containing  lung.  The  vocal  fremitus  is  in- 
creased. The  most  important  sign,  however,  of 
the  congestive  stage  is  fine  crepitation.  This 
rale  consists  of  a  number  of  fine,  dry,  crackling 
sounds,  following  one  another  in  rapid  succession, 
which  have  been  aptly  compared  by  Dr.  C.  J.  B. 
"Williams  to  the  sounds  produced  by  rubbing 
the  hair  between  the  fingers  close  to  the  ear.  It 
occurs  during  the  later  period  of  this  stage,  when 
the  process  of  exudation  from  the  pulmonary 
capillaries  is  commencing  to  take  place.  Its 
production  is  probably  due  to  the  partial  agglu- 
tination of  the  walls  of  the  air-vesicles  and 
their  forcible  separation  during  the  inspiratory 
act.  The  rale  is  almost  exclusively  limited  to 
inspiration.  It  is  intensified  by  deep  inspira- 
tion and  also  by  cough,  and  it  is  sometimes 
necessary  to  make  the  patient  cough  in  order 
that  it  may  be  produced.  A  precisely  similar 
rdle  is  often  heard  with  deep  inspiration  in 
portions  of  the  lung  which  have  been  imper- 
fectly expanded.  Such  imperfect  expansion  is 
common  in  the  posterior  parts  of  the  lungs  of 
patients  who  have  been  confined  to  bed  from 
acute  or  chronic  disease,  and  in  whom,  owing  to 
muscular  weakness,  inspiration  is  incompletely 
performed.  The  rdle  produced  under  these 
circumstances  is  distinguished  from  pneumonic 
crepitation  inasmuch  as  it  completely  disappears 
after  a  few  deep  inspirations,  whereas  the  pneu- 
monic r&le  when  once  established  persists  until 
the  consolidation  of  the  lung  is  tolerably  com- 
plete. 

The  physical  signs  of  the  stage  of  hepatisa- 
tion  are  due  to  the  more  or  less  complete  con- 
solidation of  the  lung.  The  fine  crepitation 
which  characterised  the  later  periods  of  the 
preceding  stage  continues  during  the  process 
of  consolidation,  but  ceases  as  the  filling  of 
the  air-vesicles  becomes  complete ;  although  it 
may  often  still  be  heard  at  the  confines  of  the 
more  firmly  consolidated  lung.  It  occasion- 
ally happens,  however,  when  the  consolidation 
is  very  rapidly  induced,  that  no  crepitation  is 
heard  throughout  the  course  of  the  disease  until 
the  period  of  resolution.  When  the  lung  has 
become  consolidated,  the  expansive  movement 
of  the  corresponding  portion  of  the  chest,  which 
was  before  diminished,  ceases.  The  intercos- 
tal spaces,  although  sometimes  slightly  more 
prominent  than  in  the  healthy  side,  are  still 
depressed  and  not  obliterated  as  in  pleural  effu- 
sion. When  the  amount  of  exudation  is  very 
considerable,  slight  enlargement  of  the  side  is 
necessarily  produced.  The  situation  of  the  car- 
diac impulse  is  not  altered.  The  vocal  fre- 
mitus is  usually  increased.  To  this  general  rule, 
however,  there  are  exceptions,  and  it  not  un- 
frequently  happens  that  it  is  unaltered,  and  it 
may  even  be  completely  absent.  This  diminu- 
tion in  the  vocal  fremitus  is  sometimes  due  to 
the  blocking  of  the  smaller  bronchi  with  the 
inflammatory  exudation,  but  more  frequently 
it  appears  to  result  from  an  accumulation  of 
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mucus.  In  the  latter  case 
be  restored  by  cough.  Coincidently  with  the 
increase  of  vocal  fremitus  there  is  usually  in- 
creased vocal  resonance,  and  sometimes  whisper- 
ing pectoriloquy  (Walshe  and  Wilson  Fox).  Tho 
percussion-sound  now  is  much  more  deficient  in 
tone,  and  it  is  often  more  or  less  amphoric. 
This  amphoric  quality  is  probably  obtained  from 
the  columns  of  air  in  the  larger  bronchi  and 
trachea.  There  is  also  a  great  increase  in  the  ' 
sense  of  resistance,  but  neither  the  dulness  nor 
the  resistance  are  so  marked  as  in  pleural 
effusion.  In  basic  disease  percussion  under  the 
clavicle  oftea  yields  a  distinctly  amphoric  note, 
whilst  the  lower  portions  of  the  chest  may  be 
almost  absolutely  dull.  The  auscultatory  sign 
of  this  stage  is  bronchial  breathing.  This  is 
usually  remarkably  superficial,  high-pitched,  and 
metallic  in  quality  (tubular  breathing).  Some- 
times, however,  it  is  less  metallic  and  softer 
(diffused  blowing — Walshe).  These  respiratory- 
phenomena,  like  the  vocal  resonance  and  fremi- 
tus, may  be  absent  over  larger  or  smaller  areas 
of  the  consolidated  lung,  owing  to  the  obstruction 
of  the  bronchi  by  catarrhal  secretion.  The 
slight  pleurisy  which  constantly  accompanies 
the  pneumonia  is  rarely  susceptible  of  physical 
demonstration  during  this  stage.  This  is  prob- 
ably owing  to  the  immobility  of  the  solid  lung. 
During  the  period  of  resolution,  as  expansive 
power  returns,  friction-sounds  are  occasionally 
audible. 

Resolution  usually  commences  in  those  por- 
tions of  the  lung  which  were  the  last  to  become 
consolidated.  The  most  important  and  the 
earliest  of  the  signs  of  resolution  is  the  return 
of  crepitation.  The  crepitation,  however,  differs 
from  that  met  with  in  the  earlier  stages  of  the 
disease.  It  is  larger,  coarser,  and  more  liquid  in 
character — redux  crepitation  ;  and  its  liquid  cha- 
racter gradually  increases  until  it  may  become 
distinctly  bubbling.  When  resolution  is  very 
rapid,  redux  crepitation  may  be  absent  (Wilson 
Fox).  The  bronchial  breathing  now  loses  its 
metallic  ringing  quality  ;  the  percussion-dulness 
gradually  disappears ;  and  the  respiration  regains 
to  a  great  extent  its  normal  characters. 

The  commencement  of  resolution  and  of  the 
improvement  in  the  physical  signs  occasionally 
takes  place,  as  already  stated,  coincidently  with 
the  establishment  of  crisis  ;  but  more  commonly 
it  is  not  observed  until  from  twenty-four  to 
forty-eight  hours  after  the  temperature  has 
reached  the  normal  standard.  The  time  occu- 
pied in  the  completion  of  resolution  varies. 
Sometimes  all  physical  signs  almost  completely 
disappear  in  twenty-four  hours.  Usually,  how- 
ever, resolution  is  less  rapid,  and  marked  signs 
of  consolidation  remain  for  periods  varying  from 
two  or  three  days  to  two  weeks.  A  slight 
amount  of  dulness  and  some  weakness  of  respira- 
tion often  persist  at  the  posterior  and  inferior 
portions  of  the  lung  for  even  still  longer  periods. 
This  is  especially  the  case  if  the  pneumonia  is 
complicated  with  pleurisy.  When  marked  signs 
of  consolidation  exist  after  the  third  week, 
there  always  exists  more  or  less  probability 
that  the  pneumonic  process  may  become  chronic. 

Varieties.  —  The  three  following  varieties 
of  pneumonia  present  clinical  phenomena  somo- 
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what  different  from  those  which  have  beoD  de- 
scribed. 

a.  Latent  pneumonia. — Pneumonia  has  been 
termed  lateitt  when  the  characteristic  symptoms 
of  the  disease  are  absent,  or  but  little  pro- 
nounced; or  when  they  are  masked  by  some 
other  clinical  phenomena.  It  is  in  the  pneu- 
monia of  the  aged  that  marked  latency  is  so 
often  observed.  Here  invasion  may  be  unat- 
tended by  rigor  or  other  prominent  symptoms. 
Cough,  expectoration,  pain,  and  dyspncea  may 
be  completely  wanting.  If  cough  be  present 
the  sputa  often  do  not  present  the  rusty  tinge, 
but  are  simply  transparent  or  mucc-purulent. 
Pyrexia,  some  increased  frequency  of  breathing, 
great  prostration,  and  more  or  less  muttering 
delirium,  are  the  principal  symptoms.  The  fever, 
however,  is  usually  much  less  than  in  adults. 
This  latent  course  of  pneumonia  it  is  important 
to  bear  in  mind,  as  it  indicates  the  necessity  of 
making  a  most  careful  physical  examination  of 
the  chest  in  all  severe  acute  illnesses  of  the  aged. 
In  the  pneumonia  of  drunkards  and  of  young 
children,  also,  the  accompanying  nervous  pheno- 
mena may  be  so  prominent  as  to  mask  the 
nature  of  the  disease. 

b.  Asthenic  {typhoid)  pneumonia.  —  When 
pneumonia  occurs  in  those  who  are  debilitated 
by  previous  disease,  by  the  abuse  of  alcohol,  by 
age,  by  privation,  or  other  causes,  the  pheno- 
mena of  invasion  are  usually  not  pronounced, 
and  symptoms  of  intense  prostration  occur  early. 
In  many  respects  the  course  of  the  disease 
closely  resembles  that  which  has  been  just  de- 
scribed as  so  common  in  the  aged.  The  initial 
rigor  and  pain  in  the  side  are  often  observed;  but 
cough  is  slight ;  and  the  expectoration,  instead 
of  the  rusty-brown  tint,  may  present  a  dirty 
brown  or  prune-juice  appearance.  Various 
symptoms  of  an  asthenic  type  soon  become  pro- 
minent ;  the  most  important  of  which  are  low 
delirium,  alternating  with  stupor ;  tremors ;  and 
paralysis  of  the  sphincters.  The  tongue  is 
brown  and  dry ;  sordes  form  on  the  teeth ;  the 
pulse  is  exceedingly  rapid  and  feeble ;  and  there 
is  often  slight  jaundice  and  albuminuria.  Death 
usually  supervenes  some  time  during  the  second 
week  of  the  disease.  After  death  the  lung  is 
usually  found  to  be  less  firmly  consolidated  and 
less  granular  than  in  sthenic  forms  of  pneu- 
monia. The  stage  of  grey  hepatisation  in  some 
cases  is  exceedingly  advanced,  constituting 
what  has  been  termed  '  suppuration '  of  the  lung 
(Sturges). 

o.  Intermittent  pnewnonia. — An  intermittent 
variety  of  pneumonia  is  sometimes  met  with  in 
malarial  districts,  which  appears  to  be  one  of 
the  results  of  malarial  infection.  According  to 
Grisolle  it  occurs  in  intermittent  and  remittent 
forms.  The  former  is  characterised  mainly  by 
the  complete  intermissions  which  occur  in  the 
pyrexia.  The  temperature  falls  suddenly  at  the 
end  of  twenty-four  hours  ;  profuse  sweating  oc- 
curs ;  and  the  physical  signs  of  the  pneumonia 
almost  entirely  disappear.  A  return  of  the 
pyrexia  and  physical  signs  takes  place  at  the 
expiration  of  twenty-four  or  forty-eight  hours, 
followed  by  another  intermission,  and  this  by  a 
third  or  fourth,  the  disease  presenting  either 
a  quotidian  or  a  tertian  type.    Both  lungs  are 


liable  to  be  involved.  In  the  remittent  tonr. 
there  is  a  much  less  complete  disappearance  of 
the  physical  signs  during  the  remission. 

Complications.— Pleurisy.—  Pleurisy  of  slight 
intensity  and  unaccompanied  by  effusion  is,  as 
already  stated,  almost  invariably  met  with  in 
acute  pneumonia  over  those  portions  of  the  lung 
which  are  consolidated.  This  is  natural  to  the 
disease,  and  cannot  be  regarded  as  a  complication. 
Pleurisy  of  greater  intensity,  and  attended  by 
effus  ion,  occurs  in  from  five  to  fifteen  percent, 
of  the  cases.  Signs  of  effusion  are  not  usually 
discoverable  before  the  third  or  fourth  day  of 
the  disease.  The  amount  of  liquid  varies  with 
the  extent  of  the  lung-consolidation.  When  this 
is  considerable,  involving  nearly  the  whole  lung, 
there  is  but  little  room  for  effusion.  The  super- 
vention of  pleurisy  does  not  commonly  mate- 
rially modify  the  course  of  the  disease.  It  may, 
however,  protract  the  period  of  defervescence. 
Its  influence  in  interfering  with  the  disappear- 
ance of  the  physical  signs  has  been  already 
alluded  to.  When  pleurisy  occurs  on  the  side 
opposite  to  the  pneumonia  it  constitutes  a  more 
dangerous  complication. 

_  Bronchitis. — This  is  also  a  common  complica- 
tion, especially  in  the  aged  and  in  young  chil- 
dren._  Many  cases,  however,  which  have  been 
described  as  acute  pneumonia  associated  with 
bronchitis,  have  doubtless  been  cases  of  broncho- 
pneumonia. The  bronchitis  almost  invariably 
affects  both  lungs.  Its  supervention  is  attended 
by  an  increase  in  the  cough  and  in  the  amount  of 
expectoration.  When  it  involves  the  smaller 
tubes  generally,  it  constitutes  a  serious  compli- 
cation. 

Pericarditis. — This  is  less  frequent.  It  may 
result  from  the  direct  extension  of  the  inflam- 
matory process  from  the  pleura,  or  it  may  be 
a  part  of  the  general  disease.  It  is  a  grave  com- 
plication, and  greatly  increases  the  mortality. 

Jaundice. — A  slight  yellowish  tinge  of  the 
conjunctiva,  and  even  of  the  skin,  is  not  unfre- 
quent  in  pneumonia,  and  has  no  clinical  signi- 
ficance. It  is  probably  in  most  cases  owing  to 
the  congestion  of  the  liver  which  results  from 
the  impeded  pulmonary  circulation — the  dis- 
tended portal  veins  pressing  upon  the  bile-ducts. 
Much  more  extensive  jaundice  is  also  occasionally 
met  with,  which  appears  usually  to  be  due  to 
duodenal  catarrh,  and  is  attended  by  gastric 
symptoms.  In  other  cases,  especially  in  asthenic- 
forms  of  the  disease,  a  non-obstructive  jaundice 
sometimes  occurs,  resulting  from  changes  in  the 
red  blood-corpuscles.  This  is  commonly  asso- 
ciated with  nervous  symptoms,  such  as  stupor, 
delirium,  and  a  tendency  to  collapse,  which  are 
of  grave  prognostic  import. 

Parotitis. — This  is  a  very  rare  and  exceedingly 
serious  complication.  According  to  Grisolle, 
it  is  usually  unilateral ;  the  inflammatory  pro- 
cess is  very  acute  ;  and  commonly  leads  to  sup- 
puration or  gangrene. 

Diagnosis. — The  diagnosis  of  acute  pneumo- 
nia, although  usually  easy,  is  sometimes  attended 
with  difficulty.  It  cannot  be  made  with  abso- 
lute certainty  before  the  appearance  of  the- 
physical  signs  of  pulmonary  consolidation, 
although  some  of  the  phenomena  of  invasion  are 
so  characteristic  that  the  nature  of  the  disease 


LUNGS,  INFLi! 

ib  oiten  tolerably  evident  before  abnormal  phy- 
uical  signs  are  discoverable.  The  phenomena 
which  are  of  the  most  diagnostic  value  at  this 
early  stage  of  the  disease  are  the  pyrexia,  the 
altered  pulse-respiration  ratio,  the  pain  in  the 
side,  and  the  cough.  The  sudden  and  rapid  rise 
of  the  bodily  temperature,  which  usually  reaches 
its  maximum  in  forty-eight  hours,  is  very  cha- 
racteristic; such  a  rapid  attainment  and  main- 
tenance of  a  high  temperature  being  perhaps 
more  common  in  pneumonia  than  in  any  other 
disease  ("Wilson  Fox).  Of  the  other  symptoms, 
the  increased  frequency  of  respiration,  and  espe- 
cially the  alteration  in  the  pulse-respiration 
ratio,  are  of  the  most  valuable  diagnostic  import 
("Walshe).  "When  physical  signs  of  pulmonary 
consolidation  are  discoverable,  which  they  usually 
are  within  forty-eight  hours,  the  diagnosis  be- 
comes certain. 

Difficulties  in  diagnosis  may  arise  in  those 
cases  in  which  the  local  process  in  its  earlier 
stages  is  deeply  seated.  Here,  characteristic 
physical  signs  may  be  wanting  for  four  or  five 
days,  during  which  time  some  doubt  may  exist 
as  to  the  nature  of  the  disease.  Then,  again, 
in  those  latent  forms  of  pneumonia  which  have 
been  already  described  the  disease  may  be  easily 
overlooked,  unless  a  careful  examination  be  made 
of  the  chest. 

The  diagnosis  of  pneumonia  from  other  dis- 
eases of  the  lungs  is  rarely  difficult.  The 
disease  with  which  it  is  most  liable  to  be  con- 
founded is  pleurisy.  In  pleurisy,  however,  there 
is  not,  as  a  rule,  such  a  sudden  and  rapid  attain- 
ment of  a  high  temperature  as  in  acute  pneu- 
monia ;  and  when  effusion  has  taken  place,  the 
physical  signs  are  in  most  cases  sufficiently 
distinctive.  In  pleural  effusion  the  bidging  of 
the  side ;  the  obliteration  of  the  intercostal 
spaces ;  the  displacement  of  the  heart ;  the  abso- 
lute dulness  and  sense  of  resistance  on  percussion; 
the  weak  and  distant  character  of  the  respiration ; 
and  the  diminished  vocal  fremitus  and  resonance, 
contrast  with  the  signs  of  pulmonary  consoli- 
dation. 

Another  disease  with  which  pneumonia  may 
be  confounded  is  that  somewhat  rare  form  of  very 
acute  phthisis,  in  which  a  large  area  of  the  lung 
becomes  rapidly  consolidated — the  consolidation 
being  often  in  the  main  indistinguishable  histo- 
logically from  that  met  with  in  acute  pneu- 
monia. Here,  however,  although  the  whole  lung 
may  be  involved,  the  disease  usually  commences 
in  the  upper  lobes,  so  that  abnormal  physical 
signs  are  more  marked  at  the  apex.  The  onset 
of  the  disease  also  is  commonly  much  less  sud- 
den, and  its  course  is  more  protracted.  Then, 
again,  the  rapid  consolidation  of  the  lower  por- 
tions of  the  lungs  which  sometimes  supervenes 
in  more  chronic  forms  of  phthisis,  might  be  mis- 
taken for  the  consolidation  of  acute  pneumonia  ; 
but  the  history  of  the  case,  a  caroful  examina- 
tion of  the  upper  lobes  of  the  lungs,  the  irregu- 
lar course  of  the  pyrexia,  and  the  protracted 
duration  of  the  disease,  will  easily  servo  to  dis- 
tinguish them.  It  may  be  stated  generally  that, 
in  all  acute- consolidations  of  the  lung,  a  pro- 
tracted course  of  the  pyrexia,  and  the  occur- 
rence of  marked  exacorbations  and  of  remissions 
of  the  fever  at  irregular  intervals,  afford  grounds 


VTMATION  OF.  88) 

for  the  supposition  that  the  consolidation  is 
phthisical. 

The  diagnosis  of  acute  pneumonia  from 
broncho-pneumonia  and  collapse  of  the  lung,  will 
be  considered  when  treating  of  broncho-pneu- 
monia.   See  Broncho-Pneumonia. 

Prognosis. — The  mortality  from  acute  pneu- 
monia varies  at  different  periods,  the  disease 
being  more  fatal  in  some  years  than  in  others. 
This  is  probably  partly  owing  to  variations  in 
what  is  called  '  epidemic  influence.' 

Of  all  the  circumstances  which  influence  the 
prognosis  of  pneumonia,  that  which  is  perhaps 
the  most  important  is  the  state  of  the  general 
health.  In  weakly  subjects,  and  in  those  whose 
constitutions  have  been  damaged  by  previous 
disease,  by  privation,  or  by  their  mode  of  life, 
acute  pneumonia  is  exceedingly  dangerous.  The 
prognosis  is,  however,  especially  grave  in  those 
injured  by  the  long-continued  abuse  of  alcohol, 
the  mortality  being,  according  to  Huss,  from  20 
to  25  per  cent. 

In  healthy  children  the  mortality  from  pneu- 
monia is  comparatively  small.  The  fatality  for- 
merly ascribed  to  the  disease  at  this  period  of 
life  was  probably  owing  in  great  measure  to 
the  inclusion  of  cases  of  collapse  and  broncho- 
pneumonia in  the  statistics ;  the  latter  disease 
being  exceedingly  fatal.  Healthy  young  adults 
rarely  die  ;  after  the  age  of  thirty  the  mortality 
increases  considerably;  and  in  the  old  pneu- 
monia is  an  exceedingly  fatal  disease. 

Pneumonia  is  more  fatal  in  females  than 
males,  the  mortality  being  in  the  proportion  of 
three  to  two.  Pregnancy  renders  the  disease 
more  dangerous. 

The  danger  of  pneumonia  increases  somewhat 
with  the  extent  of  lung  implicated.  It  is,  how- 
ever, the  implication  of  both  lungs  which  ren- 
ders the  prognosis  especially  grave.  With  re- 
gard to  the  situation  of  the  consolidation  it 
may,  perhaps,  be  stated  generally  that  pneu- 
monias commencing  in  the  upper  lobes  are 
rather  more  serious  than  basic  disease.  The  gra- 
dual extension  of  the  consolidation  late  in  the 
disease,  and  the  spreading  of  the  inflammatory 
process  from  one  centre  to  another,  constitute 
elements  of  gravity.  "When  resolution  is  much 
protracted,  the  fact  that  the  disease  in  very  ex- 
ceptional cases  terminates  in  an  indurative  con- 
solidation of  the  lung  is  not  to  be  forgotten. 

The  mortality  of  pneumonia  is  greatly  in- 
creased by  the  existence  of  complications.  The 
prognostic  importance  of  these  has  already  been 
considered. 

Of  individual  symptoms  the  pulse  is  of  chief 
importance.  A  pulse  which  in  the  adult  is 
persistently  over  120,  and  in  the  child  over  140, 
is  of  grave  significance.  Marked  irregularity 
in  force  and  rhythm  is  also  unfavourable,  es- 
pecially in  the  young.  Dichrotism  may  occur 
temporarily  in  quite  favourable  cases,  but  if  it 
persists  it  indicates  danger.  The  variations  in 
respiration  are  of  loss  import.  An  extremo 
quickness  of  breathing,  marked  dyspncea,  and 
cyanosis  are  not  uncommon  in  cases  which  ter- 
minate in  recovery;  at  tho  same  time  such 
symptoms  must  have  more  or  less  unfavourable 
significance.  Sputa  of  a  dark  pruno-juice  colout 
are  of  somewhat  evil  augury;  as  is  also  an 
3  L 
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abundant  liquid  puriform  expectoration.  The 
indications  from  tho  pyrexia  are  of  less  prognos- 
tic value  in  pneumonia  than  in  most  other  acute 
diseases.  A  temperaturo  of  105°  or  106°  Fahr. 
does  not  in  itsolf  indicate  danger.  Greater  eleva- 
tion is  grave.  In  many  fatal  cases  the  tempera- 
ture never  attains  102°.  Tho  significance  of  a 
protracted  defervescence  has  already  been  al- 
luded to.  On  tho  side  of  the  nervous  system,  it 
is  to  be  remembered  that  slight  delirium  is  not 
uncommon ;  but  when  it  is  marked,  and  espe- 
cially when  it  occurs  late  in  the  disease,  it  is 
most  gravo.  It  is  of  greater  significance  in 
adults  than  in  children.  Tremors  and  a  ten- 
dency to  coma  are  also  unfavourable.  A  dry, 
brown  tongue  is  unfavourable,  especially  when 
associated  with  only  a  moderate  degree  of  py- 
rexia. Gastric  catarrh  and  diarrhoea  add  to  the 
danger.  A  slight  amount  of  jaundice  is  not  of 
bad  import.  The  existence  of  albuminuria,  or 
the  appearance  of  albumen  in  the  urine  early  in 
the  disease,  is  unfavourable. 

Treatment. — In  considering  the  treatment  of 
acute  pneumonia,  it  is  of  the  utmost  importance 
to  bear  in  mind  the  true  nature  of  the  disease. 
All  rational  and  successful  therapeutics  must  be 
based  upon  tho  recognition  of  the  fact,  that  it  is 
a  general,  and  not  a  local,  affection  which  we 
wish  to  influence.  The  '  heroic '  methods  of 
treatment  by  venesection,  tartar  emetic,  &c,  so 
much  in  vogue  in  the  past,  had  for  their  object 
the  controlling  or  cutting  short  of  a  local  affec- 
tion of  the  lung  ;  hence  the  unfavourable  results 
which  attended  them.  As  these  methods  have 
been  abandoned,  and  there  has  existed  a  more 
correct  appreciation  of  the  pathology  of  the 
disease,  the  mortality  attending  it  has  dimi- 
nished. 

When  discussing  the  pathology  of  pneumonia, 
reasons  were  adduced  for  the  belief  that  it  owes 
its  origin  to  a  specific  cause.  AVhether  this  be 
so  or  no,  the  disease  is  so  closely  allied  to  the 
specific  fevers,  that  in  attempting  to  influence  its 
course  by  treatment,  we  must  be  guided  by  the 
same  general  principles.  As  in  these  fevers,  our 
object  must  be  to  endeavour  to  conduct  the 
pneumonia  to  a  favourable  termination.  We 
cannot  arrest  its  progress,  but  we  can  often  do 
very  much  both  to  maintain  the  strength  of  the 
patient,  and  to  modify  those  elements  in  the 
disease  which  tend  to  destroy  life. 

The  modes  by  which  pneumonia  tends  to 
destroy  life  have  been  already  considered. 
Failure  of  cardiac  power  is  the  great  source  of 
danger.  The  causes  of  this  failure  it  is  impor- 
tant to  bear  in  mind  when  treating  the  disease, 
and  the  reader  is  referred  to  what  has  been 
already  stated  respecting  it.  Tho  natural  course 
of  the  disease  is  also  to  be  remembered.  In  tho 
strong  and  robust  pneumonia  usually  terminates 
in  health.  It  is  in  those  who  ore  debilitated  by 
age,  privation,  mode  of  life,  the  abuse  of  alcohol, 
or  pre-existing  disease,  that  such  groat  morta- 
lity attonds  it.  It  is  a  question  of  tho  intensity  of 
the  disease  on  tho  one  hand,  and  of  the  resisting 
power  of  tho  individual  on  tho  other.  Such  con- 
siderations us  thoso  not  only  indicate  tho  impor- 
tance of  doing  all  that  is  possible  to  husband 
and  Bupport  tho  strength  of  the  patient,  but  also 
of  not  interfering  too  actively  'with  the  disease, 


unless  circumstances  arise  which,  if  uninfluenced 
by  treatment,  would  tend  to  rapidly  prove  fatal. 

Such  being  the  general  principles  which  should 
guide  tho  practitioner  in  the  treatment  of  acute 
pneumonia,  the  manner  in  which  they  are  to  be 
best  carried  out  may  now  be  indicated. 

The  patient  should  be  kept  in  bed.  The  room 
should  be  large  and  airy ;  and  tho  temperature 
about  G0°  to  62°  Fahr.  It  should  be  well-ven- 
tilated :  a  plentiful  6upply  of  fresh  air  is  most 
important,  and  although  due  care  should  be  ex- 
ercised in  the  ventilation,  there  is  not  the  same 
necessity  to  keep  tho  patient  scrupulously  pro- 
tected from  draughts,  as  in  the  treatment  of 
acute  bronchitis. 

The  diet  should  be  carefully  regulated,  nutri- 
tious, and  easily  digestible,  consisting  of  milk, 
milk  with  the  white  of  egg,  beef-tea,  meat  es- 
sence, and  such-like  articles,  given  in  varying 
quantities  and  at  varying  intervals,  according 
to  the  condition  of  the  patient.  With  the  object 
of  promoting  the  appetite,  it  is  well  to  keep 
the  mouth  cleansed  with  glycerine  and  lemon- 
juice.  Small  quantities  of  wine,  as  hock,  dry 
sherry,  champagne,  or  burgundy,  given  occa- 
sionally with  food,  are  often  useful  as  stimu- 
lants to  the  appetite  and  digestive  process. 
Some  acid  and  bitter,  as  hydrochloric  acid  and 
orange-peel,  may  also  be  prescribed  for  the  same 
purpose.  If  in  the  early  stage  of  the  disease 
there  is  great  constipation,  loaded  tongue, 
nausea,  or  other  gastric  symptoms,  the  adminis- 
tration of  a  small  dose  of  calomel,  or  of  blue 
pill  and  colocynth,  is  often  followed  by  marked 
improvement,  both  in  the  power  to  take  food,  and 
in  the  general  condition  of  the  patient.  The 
exhibition  of  purgatives,  however,  requires  great 
care,  as  they  occasionally  set  up  a  •  catarrhal 
condition  of  the  intestine,  and  consequent  diar- 
rhoea, which  may  prove  more  or  less  persistent. 
It  is  important,  therefore,  except  in  6uch  cases 
as  those  above  indicated,  to  procure  all  necessary 
evacuation  of  the  bowels  either  by  a  small  dose 
of  castor  oil,  or  of  colocynth  and  hyoscyamus,  or 
by  simple  enemata. 

Everything  should  be  done  to  husband  the 
strength  of  the  patient,  and  the  services  of  an 
efficient  nurse  will  often  do  very  much  towards 
the  attainment  of  this  object.  Perfect  rest  must 
be  enjoined,  and  all  unnecessary  speaking  be 
forbidden.  There  are  two  circumstances  which 
often_  tend  greatly  to  interfere  with  rest — the 
pain  in  the  side,  and  the  cough.  The  former  of 
these  may  usually  be  relieved  by  the  applica- 
tion of  large  hot  linseed  poultices,  or  of  hot 
fomentations  to  the  side.  These  must  be  fre- 
quent lj'  changed,  and  great  care  should  be 
exercised  in  their  renewal  not  to  disturb  or  in- 
convenience the  patient.  If  these  means  do  not 
succeed,  from  one-eighth  to  one-sixth  grain  of 
acetate  of  morphia  may  be  administered  hvpo- 
dermically ;  or  a  small  blister  or  three  or  four 
leeches  may  be  applied  to  the  seat  of  the  pain, 
and  the  hot  applications  then  renewed.  Cough 
is  not  usually  a  troublesome  symptom,  and  un- 
less it  greatly  disturbs  the  patient,  it  is  better 
not  to  interfere  with  it.  If  necessary,  a  linctus, 
containing  from  two  to  four  minims  of  liquor 
morphia;  hydrochloratis  and  a  similar  quantity 
of  vinum  ipecacuanha*,  given  occasionally,  is 
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often  beneficial.  By  means  of  the  treatment 
above  indicated,  and  by  keeping  the  room  quiet 
and  darkened,  the  patient  will  often  procure  a 
sufficient  amount  of  sleep.  This  can  very 
frequently  be  promoted  by  carefully  sponging 
the  whole  surface  of  the  body,  a  portion  at  a 
time,  with  tepid  water,  the  last  thing  at  night. 
Should  it  be  necessary,  some  narcotic  must  also 
be  administered,  but  with  great  caution,  so  as 
not  to  interfere  with  freedom  of  expectoration ; 
and  it  should  only  be  had  recourse  to  when  other 
means  have  failed,  and  in  the  absence  of  contra- 
indications. Hyoscyamus  and  bromide  of  potas- 
sium may  be  safely  used  for  this  purpose ;  and 
should  these  fail,  opium  may  also  be  given.  This 
shoidd  be  prescribed  in  a  sufficiently  large  dose 
to  ensure  sleep,  and  is  perhaps  best  administered 
hypodermically,  as  acetate  of  morphia.  Chloral 
is  usually  contraindicated,  on  account  of  its  de- 
pressing effect  upon  the  circulation. 

A  very  large  number  of  cases  of  pneumonia 
terminate  in  health  without  the  necessity  of  any 
further  interference  on  the  part  of  the  physician 
than  has  been  described.  Frequently,  on  the 
other  hand,  circumstances  arise  indicative  of 
danger,  which  require  to  be  met  by  more  active 
treatment.  The  chief  source  of  danger,  as  al- 
ready stated,  is  failure  of  cardiac  power,  and 
consequently  all  symptoms  of  such  failure  must 
be  carefully  watched  for.  Apncea  is  less  impor- 
tant, except  in  those  cases  where  both  lungs  are 
extensively  involved. 

Any  sign  of  cardiac  failure  will  in  the  first 
place  suggest  the  advisability  of  administering 
alcohol.  The  exhibition  of  small  quantities  of 
wine  with  food  has  been  already  recommended 
as  sometimes  useful  in  stimulating  the  appe- 
tite and  assisting  digestion,  in  cases  where  there 
are  no  symptoms  of  asthenia;  but  when  such 
symptoms  arise,  alcohol  must  be  employed  in 
larger  quantities.  It  may  be  stated  generally 
that  a  pulse  of  over  120  or  130  calls  for  the 
employment  of  stimulants.  Brandy  appears  in 
most  cases  to  answer  best.  The  amount  admin- 
istered must  depend  upon  its  effects ;  and  al- 
though in  most  cases  from  four  to  eight  ounces 
in  the  twenty-four  hours  will  be  sufficient,  if  the 
asthenia  persist  it  must  be  given  in  very  much 
larger  quantities.  Bark  and  camphor  have  also 
been  employed  as  stimulants,  and  in  some  cases 
they  are  useful  in  addition  to  the  alcohol. 

In  the  treatment  of  failure  of  cardiac  power, 
however,  it  is  important  to  attempt  to  modify, 
as  far  as  possible,  those  conditions  upon  which 
such  failure  principally  depends.  The  most  im- 
portant of  these  conditions  is  the  pyrexia  (Juer- 
gensen).  Various  remedies  have  been  employed 
with  the  object  of  diminishing  pyrexia.  Of  those 
aconite,  tartar  emetic,  and  veratrum,  although 
they  all  have  more  or  less  effect  in  relieving 
both  the  frequency  of  the  pulse  and  the  tempe- 
rature, tend  to  weaken  the  heart,  and  are  conse- 
quently contraindicated  in  pneumonia.  Digitalis 
is  perhaps  less  objectionable,  but  its  liability, 
in  the  largo  doses  in  which  it  must  be  adminis- 
tered, to  depress  the  circulation,  renders  its  ex- 
hibition somewhat  dangerous. 

The  two  remedies  which  appear  to  be  of  most 
value  in  reducing  the  pyrexia  of  pneumonia  are 
quinine,  and  the  external  application  of  cold. 
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Quinine  has  been  used  more  largely  in  Germany 
than  in  this  country.  It  must  be  given  in  large 
doses — thirty _  grains  or  more.  It  is  usually 
best  to  administer  one  dose  early  in  the  evening, 
and  not  to  repeat  this  until  after  an  interval  of 
twenty-four  hours  ;  and  it  is  often  woll  at  the 
same  time  to  give  a  full  dose  of  alcohol  (brandy, 
an  ounce  to  an  ounce  and  a  half).  Quinine  thus 
given  undoubtedly  in  many,  although  not  in  all, 
cases  produces  a  marked  reduction  in  the  tem- 
perature, and  it  is  desirable  to  employ  it  when 
such  a  reduction  is  indicated. 

A  much  more  efficient  agent  in  diminishing 
the  pyrexia  than  quinine  is  the  external  ap- 
plication of  cold.  This  mode  of  treatment  also 
has  been  much  more  largely  employed  abroad 
than  in  this  country,  and  here  it  is  only  in  quite 
exceptional  cases,  where  the  temperature  ranges 
very  high  (106°  or  107°  Fahr.)  that  its  employ- 
ment would  be  considered  justifiable.  The  fol- 
lowing is  the  method  of  procedure  recommended 
by  Professor  Juergensen  • — When  the  tempera- 
ture reaches  104°  Fahr.  the  patient  should  be 
placed  in  a  bath  at  a  temperature  of  60°  Fahr., 
and  be  kept  there  from  seven  to  twenty-five 
minutes — according  to  the  effect  on  the  tempera- 
ture. The  pulse  must  be  carefully  watched,  and 
stimulants  be  administered  both  before,  during, 
and  after  the  bath.  If  necessary  the  tempera- 
ture of  the  water  must  be  gradually  reduced  to 
42°  Fahr.  The  cooling  process  usually  continues 
for  about  a  quarter  of  an  hour  after  removal 
from  the  bath.  The  bath  must  be  repeated  when 
the  temperature  again  rises  to  104°  Fahr.  Juer- 
gensen recommends  this  treatment  before  the 
supervention  of  symptoms  of  cardiac  failure, 
with  the  object  of  diminishing  the  injury  to 
the  heart  caused  by  the  pyrexia.  When  there 
is  marked  asthenia,  and  the  heart's  action  is 
already  much  enfeebled,  such  treatment  requires 
to  be  employed  with  great  caution,  owing  to  the 
temporary  depression  caused  by  the  cold,  and 
the  increased  work  at  first  thrown  on  the  heart 
from  the  contraction  of  the  peripheral  blood- 
vessels. Under  these  circumstances  the  propriety 
of  employing  it  is  probably  doubtful. 

There  are  other  methods  by  which  cold  may  be 
applied  externally  with  the  object  of  reducing 
temperature,  namely,  by  packing  the  patient  in  a 
wet  sheet ;  by  the  application  of  ice-bags  to  the 
spine ;  and  by  sponging  the  surface  of  the  body 
with  cold  water.  These,  however,  are  leaf. 
effectual  than  the  bath,  and  they  often  cause 
more  distress  to  the  patient.  The  effect  of  such 
treatment  is  not  only  to  reduce  the  bodily  tem- 
perature, but  also  the  frequency  of  the  pidse  and 
respirations,  and  it  often  induces  quiet  sleep. 

Although  failure  of  cardiac  power  is  the  chief 
source  of  danger  in  pneumonia,  dyspnoea  is  occa- 
sionally a  most  grave  symptom,  especially  in 
those  cases  in  which  both  lungs  becomo  in- 
volved. This  dyspnoea  is  due  partly  to  the  lung- 
consolidation,  and  partly  to  the  pyrexia;  hence 
it  will  be  only  partially  relieved  by  anything 
which  reduces  tho  tomperature.  It  has  long 
been  known  that  the  dyspnoea  of  pneumonia  is 
diminished  temporarily  by  venesection,  and  at 
the  present  day  this  is  probably  the  ooly  symp- 
tom for  the  relief  of  which  tho  practie*  of  bleed- 
ing would  be  considered  at  all  justifiable.  In 
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considering  the  advisability  of  removing  blood 
in  those  cases  in  which  dyspncaa  constitutes  an 
urgent  symptom,  it  must,  however,  be  borne  in 
mind  not  only  that  the  relief  is  merely  temporary, 
but  that  the  loss  ofblood  must  tend  more  or  less 
to  weaken  theipatient,  and  hence  to  favour  that 
condition  of  asthenia  which  is  of  all  things  the 
most  to  be  feared.  Bleeding  is  certainly  only  to 
be  thought  of  when  the  dyspnoea  threatens  life, 
end  when  at  the  same  time  the  strength,  as  in- 
dicated by  the  pulse,  is  good  ;  and  it  should  not 
exceed  the  removal  of  eight  or  ten  ounces  of 
blood.  Such  cases  are  certainly  not  common; 
and  when  they  do  occur,  it  is  a  question  whether 
it  would  not  be  safer  practice  to  endeavour  to 
relieve  the  dyspnoea  by  reducing  the  tempera- 
ture (either  by  the  cautious  application  of  cold 
or  by  quinine),  than  to  have  recourse  to  the 
lancet. 

Of  the  complications  delirium  sometimes  calls 
for  treatment.  Active  delirium  is  not  com- 
mon in  pneumonia,  except  in  those  who  have 
been  intemperate.  When  marked  it  is  always 
indicative  of  danger.  In  its  management  the 
practitioner  must  be  guided  by  the  general  con- 
dition of  the  patient.  It  is  usually  accompanied 
by  asthenia,  and  hence  calls  for  the  exhibition 
of  stimulants.  The  influence  of  an  experienced 
nurse  is  most  important.  If  the  pyrexia  is  con- 
siderable, the  advisability  of  wet  packing  or  of 
the  cold  bath  should  be  considered.  In  many 
cases  simply  sponging  the  surface  of  the  body 
with  cold  water  produces  a  soothing  effect.  The 
application  of  ice  to  the  head  for  a  short  time 
may  also  be  tried.  If  these  means  fail  in  quiet- 
ing the  patient,  and  the  delirium  is  very  violent 
and  prevents  sleep,  it  may  in  some  cases  be  ad- 
visable to  administer  an  opiate.  This  should 
only  be  done,  however,  as  a  last  resource,  and 
when  there  is  marked  asthenia  it  is  quite  unad- 
visable.  The  opiate  should  be  given  in  one  full 
dose  sufficient  to  procure  sleep,  Morphia  admi- 
nistered hypodermically,  or  given  with  ammonia 
or  brandy  by  the  mouth,  is  perhaps  the  best 
form  of  exhibiting  it. 

Of  the  management  of  other  complications 
occurring  in  the  course  of  pneumonia  there  is 
nothing  special  to  be  remarked ;  they  must  be 
treated  on  general  principles.  The  existence  of 
bronchial  catarrh  often  requires  small  doses  of 
ipecacuanha,  ammonia,  and  salines.  Diarrhoea 
and  gastric  symptoms  are  to  be  met  by  careful 
dieting,  chalk,  bismuth,  and,  if  necessary,  other 
astringent  remedies.  In  pneumonia,  as  in  other 
acute  diseases,  the  administration  of  an  opiate 
enema  is  an  efficient  and  safe  means  of  checking 
diarrhoea.  Pericarditis  rarely  admits  of  any 
special  interference. 

Convalescence. — During  the  period  which  im- 
mediately succeeds  the  crisis,  the  utmost  care  is 
requiredto  support  the  patient,  and  toproventany 
serious  amount  of  prostration,  which  at  this  time 
sometimes  supervenes.  Stimulants  are  usually 
required  for  some  days  after  the  temperature  has 
attained  the  normal  standard.  Convalescence  in 
most  cases  is  quickly  established.  Solid  diet  is 
soon  desired,  and  may  be  safely  given.  Tonics 
—  such  as  quinine,  iron,  and  cod-liver  oil — and 
change  of  air  are  useful  in  assisting  the  restora- 
tion to  health. 


B.  Secondary  Pneumonia. — Dkfinttioh.— 

Secondary  pneumonia  is  a  local  affection,  not  t> 
general  disease.  It  is  an  inflammation  of  the 
lung  occurring  in  those  who  are  the  subjects  of 
some  other  disease;  the  pneumonic  process 
standing  in  more  or  less  causal  relation  to  the 
disease  in  the  course  of  which  it  supervenes. 

Intercurrent  Pneumonia. — Before  proceeding 
to  consider  secondary  pneumonia  as  thus  defined, 
it  is  to  be  remarked  that  the  general  disease — 
acute  pneumonia — occasionally  occurs  in  the 
course  of  other  diseases  as  an  accidental  com- 
plication, its  occurrence  not  being  influenced  by 
the  pre-existing  condition.  Such  pneumonias  may 
be  termed  intercurrent,  and  they  are  to  be  dis- 
tinguished from  the  local  secondary  affections. 
They  often  closely  resemble,  in  their  clinical 
features,  the  acute  disease  as  it  has  been  already 
described  ;  although  in  some  cases  they  are  more 
or  less  modified  by  the  disease  in  the  course  of 
which  they  occur. 

Hypostatic  Pneumonia. — There  is  also  a  class 
of  consolidations  of  the  lung  very  common  in 
those  who  are  the  subjects  of  other  diseases, 
which  are  often  described  as  secondary  pneu- 
monias, but  which  are  really  for  the  most 
part  non-inflammatory  in  their  nature;  and 
will,  therefore,  be  very  briefly  alluded  to  in 
the  present  article.  These  are  those  consolida- 
tions so  often  met  with  at  the  bases  and  more 
dependent  portions  of  the  lungs,  in  the  course  of 
both  chronic  and  acute  diseases,  and  also  in  the 
aged  and  cachectic.  They  have  been  termed 
hypostatic  pneumonias,  and  consist,  in  the  main, 
of  collapse,  hyperemia,  and  oedema  of  the  lung- 
tissue,  resulting  from  weak  inspiratory  power, 
feeble  circulation,  and  gravitation.  The  con- 
solidation thus  mechanically  induced  is  in- 
creased by  more  or  less  exudation  of  liquor 
sanguinis  and  blood-corpuscles  into  the  alveoli ; 
whieh  exudation  is  due  to  the  damage  to  the 
walls  of  the  capillaries  caused  by  the  blood- 
stasis  (Cohnheim).  There  is  also  some  swelling 
and  proliferation  of  the  alveolar  epithelium.  The 
frequent  occurrence  of  this  epithelial  activity  in 
collapsed  and  oedematous  lung-tissue  is  discussed 
at  greater  length  under  the  head  of  broncho- 
pneumonia. 

JEtiologt. — Secondary  pneumonias,  as  already 
stated,  bear  a  causal  relation  to  the  disease  in 
the  course  of  which  they  supervene.  They  would 
seem  to  owe  their  origin  almost  exclusively  to 
some  abnormal  condition  which  the  pre-existing 
disease  has  induced.  They  occur  in  the  course 
of  many  diseases,  and  sometimes  appear  to  con- 
stitute the  acute  affection  which  determines  dis- 
solution. There  is  one  disease  in  which  such 
pneumonias  are  especially  frequent  —  namely, 
Bright's  disease.  Pneumonia  occurring  in  the 
course  of  Bright's  disease,  however,  sometimes 
closely  resembles  the  acute  primary  affection, 
and  the  Bright's  disease  is  probably  merely  one 
of  the  elements  concerned  in  its  causation  ;  but 
more  frequently  it  is  simply  the  local  affection 
about  to  be  described. 

Anatomical  Characters. — The  changes  oc- 
curring in  the  lung  in  secondary  pneumonia 
are,  for  the  most  part,  precisely  similar  to  those 
of  the  acute  primary  disease.  In  many  cases, 
however,  the  consolidation  is  less  dense;  and 
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epithelial  activity  sometimes  constitutes  a  more 
prominent  feature  in  its  production.  The  pleura 
is  usually  implicated,  but  not  so  invariably  so  as 
in  primary  pneumonia.  When  associated  with 
Bright's  disease,  the  consolidation  often  passes 
rapidly  into  the  stage  of  grey  hepatisation.  With 
regard  to  the  situation  of  the  consolidation,  it 
is  more  frequently  situated  in  the  upper  and 
middle  lobes,  and  is  more  often  double,  than  is 
that  of  the  primary  disease. 

Symptoms.  —  The  clinical  phenomena  of 
secondary  pneumonia  differ  from  those  of  the 
acute  primary  disease,  the  symptoms  so  charac- 
teristic of  the  latter  being  almost  entirely  want- 
ing. The  symptoms  which  do  exist  are  often 
but  little  pronounced,  and  the  disease  may  even 
run  an  almost  latent  course.  This  latency  of 
symptoms  is  often  partly  due  to  their  being 
masked  and  modified  by  those  of  the  disease  to 
which  the  pneumonia  is  secondary. 

The  onset  of  the  pneumonic  process  is  usually 
unattended  by  rigors  or  other  marked  pheno- 
mena. Cough,  expectoration,  pain,  and  dyspnoea 
are  often  slight,  and  they  may  even  escape  obser- 
vation. If  cough  be  present,  the  sputa  may  be 
free  from  blood,  and  simply  watery  or  muco- 
purulent. The  pyrexia  is  moderate,  the  tempe- 
rature often  not  being  more  than  100°  Fahr. 
Not  unfrequently  slightly  increased  frequency  of 
the  respiration,  with  occasional  cough,  and  symp- 
toms of  increased  illness,  are  all  that  exist  to  in- 
dicate that  pneumonia  has  supervened. 

Diagnosis. — Owing  to  the  frequent  latency  of 
the  symptoms  of  secondary  pneumonia,  the 
diagnosis  often  rests,  for  the  most  part,  upon 
the  existence  of  physical  signs  of  pulmonary 
consolidation.  When  the  consolidation  occupies 
the  posterior  and  inferior  portions  of  the  lung, 
it  may  be  impossible  to  distinguish  it  from 
simple  hypostasis.    See  Hypostasis. 

Prognosis. — The  supervention  of  pneumonia 
in  the  course  of  a  chronic  disease  usually,  but 
by  no  means  invariably,  indicates  that  the 
disease  will  shortly  terminate  in  death.  The 
pulmonary  inflammation  appears  to  determine 
dissolution.  Pneumonia  occurring  in  acute 
diseases  materially  increases  the  gravity  of  the 
prognosis. 

Treatment. — The  treatment  of  secondary 
pneumonia  usually  resolves  itself  into  that  of 
the  disease  in  the  course  of  which  it  occurs. 
Warm  applications  to  the  chest,  small  doses  of 
ammonia,  and  alcoholic  stimulants  may  some- 
times favourably  influence  the  pneumonic 
process. 

C.  Broncho-Pneumonia. — Synon.  :  Catar- 
rhal inflammation  of  the  lungs  ;  Lobular  pneu- 
monia ;  Fr.  Piwummiie  lobulaire ;  Broncho-jmeu- 
monic ;  Ger.  Bronchop?ieumonie. 

Definition. — Broncho-,  catarrhal,  or  lobular 
pneumonia  is  inflammation  of  the  lung-tissue 
associated  with,  and  usually  secondary  to,  in- 
flammation of  the  bronchial  mucous  membrane. 
In  the  earlier  stage  the  pulmonary  inflammation 
is  commonly  limited  to  scatterod  groups  of  air- 
vesicles,  hence  the  term  lobular  which  is  applied 
to  this  form  of  pneumonia.  As  the  process  ad- 
vances, tho  inflammatory  nodules  may  gradually 
coalesce  so  as  to  produce  larger  tracts  of  consoli- 


dation. The  inflammatory  products  which  fill 
the  alveoli  consist  principally  of  cells,  derived 
from  the  epithelium  of  the  alveoli,  and  from 
the  bronchial  mucous  membrane ;  exudation  and 
emigration  play  a  much  less  prominent  part  in 
the  process  than  they  do  in  acute  pneumonia. 
Owing  to  this  preponderance  of  epithelial  pro- 
ducts, and  to  the  association  of  the  pulmonary 
with  the  bronchial  inflammation,  the  process  is 
also  known  as  catarrhal  pneumonia. 

^Etiology. — Broncho-pneumonia,  as  already 
stated,  is  invariably  associated  with  bronchial 
catarrh.  In  some  cases  it  would  appear  that  the 
injury  which  produces  the  bronchial  inflamma- 
tion produces  at  the  same  time  inflammation  of 
the  alveolar  walls,  but  much  more  frequently  thb 
bronchitis  precedes  the  pneumonia,  and  gives 
rise  to  it  in  a  manner  to  be  hereafter  described. 
Whatever  causes  inflammation  of  the  bronchial 
mucous  membrane  may  thus  be  a  cause  of 
broncho-pneumonia. 

Bronchitis  is  frequently  followed  by  broncho- 
pneumonia, especially  in  childhood  and  in  old 
age.  All  those  conditions  which  favour  the 
occurrence  of  bronchitis  must  therefore  be 
enumerated  amongst  the  causes  of  this  form  of 
pneumonia.  Of  these  conditions  it  will  be  suf- 
ficient to  mention  here  the  marked  influence  of 
cold  and  damp,  and,  to  a  less  extent,  of  heart- 
disease  and  emphysema;  also  the  inhalation  of 
irritating  gases,  and  of  an  atmosphere  contain- 
ing irritating  particles  of  solid  matter. 

It  is  the  bronchitis  associated  with  certain 
infectious  diseases  which  is  most  liable  to  be 
followed  by  broncho-pneumonia.  This  is  espe- 
cially the  case  with  that  accompanying  measles 
and  whooping-cough.  In  both  these  diseases  this 
form  of  lung-complication  is  exceedingly  fre- 
quent. It  also  sometimes  occurs  in  connexion 
with  the  bronchial  catarrh  of  influenza  and  diph- 
theria. 

All  conditions  which  tend  to  impair  the  gene- 
ral health  favour  the  occurrence  of  broncho- 
pneumonia. The  weakly  and  debilitated  suffer 
most.  Bad  air  and  insufficient  food  are  most 
important  predisposing  causes.  A  state  of  mal- 
nutrition not  only  renders  the  bronchial  mucous 
membrane  abnormally  liable  to  become  inflamed, 
but  also  diminishes  the  power  of  the  respiratory 
muscles,  and  thus  aids  in  the  production  of  pul- 
monary collapse,  a  condition  which,  as  will  be 
seen  presently,  is  especially  favourable  to  the 
pneumonic  process.  Owing  to  the  general  debi- 
lity and  weakness  of  the  thoracic  parietes  in 
rickets,  bronchitis  in  the  subjects  of  this  disease 
is  exceedingly  liable  to  be  followed  by  bronchc 
pneumonia. 

Broncho-pneumonia  is  most  common  during 
the  first  four  years  of  life — the  period  when 
bronchial  catarrh,  measles,  and  whooping-cough 
are  so  frequent.  It  is  also  common  in  old  age. 
In  young  adults  it  is  comparatively  rare.  Sex 
has  no  influence. 

Anatomical  Characters. — The  appearances 
presented  by  tho  lungs  after  death  vary.  The 
bronchi  always  exhibit  signs  of  more  or  less 
bronchial  catarrh.  This  may  involve  the  whole 
of  tho  bronchial  mucous  membrane,  but  it  is 
usually  most  marked  in  the  smaller  tubes.  These 
are  found  containing  a  thick,  tonacious,  and  often 
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puriform  secretion,  -which  is  occasionally  here 
and  there  drier  or  inspissated.  The  mucous  mem- 
brane of  those  tubes  is  more  or  loss  softened, 
swollen,  rod,  and  thickened,  and  often  presents 
irregular  superficial  erosions.  Owing  to  this  in- 
flammatory swelling  the  tubes  stand  out  pro- 
minently on  section  of  the  lung.  Cylindrical 
dilatations  of  the  tubes  are  also  frequently  met 
with. 

The  lung-tissue  itself  exhibits,  associated  in 
various  degrees,  collapse,  congestion,  oedema, 
emphysema,  and  pneumonic  consolidation.  The 
bluish,  non-crepitant,  depressed  portions  of  col- 
lapse, which  become  darker  and  more  friable 
with  age,  are  usually  most  abundant  in  the  lower 
lobes  and  margins  of  the  lungs.  The  collapse 
sometimes  involves  the  whole  of  one  lobe,  but 
more  commonly  it  is  limited  to  much  smaller 
areas  of  the  lung.  When  scattered  and  limited 
in  its  distribution,  there  is  usually  more  or  less 
emphysema  of  the  intervening  portions  of  the 
lung ;  when  very  extensive  in  the  lower  lobes, 
the  emphysema  is  most  marked  in  the  upper. 

Those  portions  of  the  lung  in  which  the  pneu- 
monic process  has  supervened  most  commonly 
appear  as  scattered  nodules  of  consolidation, 
varying  in  size  from  a  small  pea  to  a  hazel  nut. 
These  are  ill-defined  and  pass  insensibly  into  the 
surrounding  tissue,  which  is  variously  altered 
by  congestion,  collapse,  and  emphysema.  They 
are  of  a  reddish-grey  colour,  slightly  elevated, 
smooth,  or  very  faintly  granular,  and  soft  and 
friable  in  consistence.  As  they  increase  in  size 
they  may  become  confluent,  and  thus  are  pro- 
duced larger  tracts  of  consolidation.  In  a  more 
advanced  stage,  the  nodular  and  more  diffuse 
consolidation  becomes  paler,  firmer,  and  drier, 
and  somewhat  resembles  in  colour  the  greyish- 
yellow  hepatisation  of  acute  pneumonia.  The 
cut  ends  of  dilated  bronchi,  filled  with  pus,  are 
occasionally  seen  in  the  centres  of  the  pneumonic 
nodules.  t 

Microscopical  characters.  —  "When  examined 
microscopically  this  consolidation  is  seen  to  con- 
sist of  an  accumulation  within  the  alveoli  of 
a  gelatinous  mucoid-looking  substance,  small 
cells  resembling  leucocytes,  and  epithelial  ele- 
ments. In  many  cases  much  of  this  accumu- 
lation is  precisely  similar  to  that  contained  in 
the  smaller  bronchi ;  and  it  is  evidently  the 
inflammatory  and  richly  cellular  bronchial  se- 
cretion which  has  been  inhaled.  At  the  same 
time  it  is  in  the  highest  degree  probable  that 
it  is  partly  the  result  of  exudation  and  emi- 
gration from  the  pulmonary  capillaries ;  such 
exudation  and  emigration,  however,  do  not  play 
nearly  such  a  prominent  part  in  the  process  as 
they  do  in  acute  pneumonia,  and  a  fibrinous 
coagulum  is  rarely  met  with.  Associated  with 
this  material  are  large  epithelial  elements,  pro- 
bably the  offspring  of  the  alveolar  epithelium. 
These  vary  considerably  in  number.  In  some 
portions  of  the  consolidation  thoy  may  bo  very 
few,  whilst  in  others  they  may  constitute  the 
predominant  change.  Those  differences  probably 
depend  upon  how  far  the  inhalation  of  tho  bron- 
chial secretion  constitutes  a  part  of  the  process. 
The  epithelium  covering  the  alveolar  walls  is  more 
or  less  swollen  and  granular,  and  is  often  loosened 
from  its  attachment. 


Many  of  the  nodules  of  consolidation  met  with 
in  tho  lungs  after  death  from  broncho-pneu- 
monia, differ  somewhat  from  those  which  have 
been  described.  They  are  smaller  and  softer, 
of  a  more  yellow  colour,  less  prominent,  and  less 
granular;  and  on  scraping,  a  puriform  liquid  is 
obtained  from  them.  These  consist  almost  ex- 
clusively of  puriform  secretion  inhaled  from  the 
bronchi ;  and  there  is  an  almost  complete  absence 
of  epithelial  elements,  and  of  other  evidence  of 
alveolar  inflammation.  Some  of  these  nodules 
are  merely  the  cut  ends  of  dilated  bronchi  filled 
with  pus. 

The  pleura  is  usually  more  or  less  injected, 
and  a  little  lymph  with  small  ecchymoses  are 
commonly  met  with.  These  appearances  are 
most  marked  in  the  vicinity  of  the  sub-pleural 
pneumonic  nodules. 

The  subsequent  changes  which  take  place  in 
the  lungs  vary.  When  the  disease  does  not  end  in 
death,  resolution  is  the  most  common  termina- 
tion. The  contents  of  the  alveoli  undergo  fatty 
degeneration,  and  are  removed  by  expectoration 
and  absorption,  the  lung  gradually  regaining  its 
normal  characters.  This  process,  however,  is  less 
readily  effected  than  in  the  consolidation  of 
acute  pneumonia ;  and  it  often  occupies  such  a 
lengthened  period  that  some  thickening  of  the 
bronchial  and  alveolar  walls,  and  dilatation  of 
the  smaller  bronchi  remain.  In  still  more 
chronic  cases  the  fibroid  thickening  is  much 
more  marked,  and  considerable  irregularly-dis- 
tributed pigmented  induration  and  bronchial 
dilatation  may  be  produced  (see  Chronic  Pneu- 
monia). In  these  chronic  forms  the  contents  of 
the  alveoli  sometimes  caseate,  and  the  caseous 
products  and  thickened  alveoli  may,  in  excep- 
tional cases,  disintegrate,  and  thus  lead  to  the 
destruction  of  the  lung.  Such  a  result  comes 
under  the  category  of  phthisis,  and  will  there- 
fore not  be  described  in  the  present  article. 

Pathology. — The  inflammation  of  the  bron- 
chial mucous  membrane,  which  is  invariably  asso- 
ciated with  broncho-pneumonia,  in  the  great  ma- 
jority of  cases  precedes  and  is  the  principal  cause 
of  the  pneumonic  process.  In  exceptional  cases 
it  would  appear  probable  that  the  same  injury 
which  produces  the  bronchial  inflammation  pro- 
duces at  the  same  time  the  inflammation  of  the 
air-vesicles.  Inflammation  of  the  bronchial  mu- 
cous membrane  may  give  rise  to  broncho-pneu- 
monia in  two  ways  : — (1)  By  causing,  in  the  first 
place,  collapse  of  the  lung-tissue  ;  and  (2)  by  the 
direct  extension  of  the  inflammation  from  the 
bronchi  to  the  air- vesicles.  The  pneumonic  pro- 
cess being  the  result  of  the  bronchitis  almost 
invariably  involves  simultaneously  both  lungs. 

1.  Broncho-pneumonia  consecutive  to  collapse. 
Collapse  of  tho  lung-tissue  greatly  favours  the 
occurrence  of  broncho-pneumonia,  and  usually 
the  pneumonic  process  is  principally  confined  to 
those  portions  of  the  lung  in  which  collapse  has 
taken  place.  This  is  particularly  the  case  in 
young  children.  Although  it  would  be  beyond 
the  scope  of  the  present  article  to  discuss  at 
length  tho  relation  which  subsists  between 
bronchial  catarrh  and  pulmonary  collapse,  the 
mode  of  production  of  the  latter  may  be  briefly 
indicated.  There  are  two  circumstances  princi- 
pally concerned  in  the  production  of  the  collapse* 
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■which  is  consecutive  to  bronchitis — the  narrow- 
ing of  the  bronchial  tubes,  and  the  weakness  of 
the  inspiratory  power.  The  mucous  membrane 
of  the  bronchi  becomes  considerably  swollen  as 
the  result  of  the  inflammatory  process,  often 
being  thrown  into  folds;  and  its  surface  is  covered 
with  thick  tenacious  mucus.  These  conditions 
may  cause  so  much  narrowing  of  the  smaller 
tubes  as  to  render  the  entrance  of  air  exceedingly 
difficult,  and  they  may  even  completely  prevent  it. 
In  addition  to  the  bronchial  narrowing  the  power 
of  inflating  the  lungs  is  usually  diminished.  This 
is  due  partly  to  the  general  debility  which  so 
often  exists  prior  to  the  bronchitis,  and  partly 
to  the  damage  to  the  respiratory  muscles  caused 
by  the  febrile  process.  The  superficial  charac- 
ter of  the  respiration  due  to  the  fever  also  aids 
in  the  production  of  the  collapse,  as  does  also 
any  weakness  of  the  osseous  structures  of  the 
thorax,  such  as  exists  in  rickets.  The  collapse 
thus  induced  is  especially  frequent  in  the  pos- 
terior and  inferior  portions  of  the  lungs — those 
portions  in  which  normally  the  inflation  of  the 
lung  is  the  least  complete.  Commencing  here 
the  process  may  gradually  extend  upwards  till 
large  areas  of  both  lungs  become  involved.  In 
other  cases,  owing  to  a  more  irregular  distribu- 
tion of  the  bronchial  obstruction,  the  collapse  is 
limited  to  small  isolated  portions  of  the  lung. 
These  portions  vary  in  size  from  a  hemp-seed  to 
a  walnut.  They  are  commonly  more  or  less 
wedge-shaped,  with  their  apices  towards  the 
bronchus  leading  to  the  group  of  collapsed 
lobules;  and  the  lung-tissue  around  them  usually 
presents  various  degrees  of  congestion  and  em- 
physema. 

The  tendency  of  the  pneumonic  process  to 
occur  in  the  collapsed  portions  of  the  lung  is 
due  partly  to  the  hyperaemia  which  is  induced 
by  the  collapse,  and  partly  to  the  irritation  of 
inhaled  bronchial  secretion.  Collapse  of  the 
lung-tissue  invariably  induces  more  or  less  con- 
gestion. This  is  owing  to  the  absence  of  the  ex- 
pansion and  contraction  of  the  air-vesiclcs,  which 
normally  aid  the  pulmonary  circulation,  and  also 
to  the  impediment  to  the  blood-flow  resulting 
from  imperfect  aeration.  This  congestion  is 
quickly  followed  by  oedema,  and  the  bluish- 
purple  collapsed  portions  of  the  lung  become 
deeper  in  colour,  less  resistant,  and  more  friable 
in  consistence.  In  lung-tissue  thus  altered  an 
inflammatory  process,  characterised  partly  by 
exudation  and  partly  by  epithelial  activity,  is 
prone  to  supervene. 

Another  circumstance  which  often  appears  to 
play  a  prominent  part  in  the  causation  of  the 
pneumonic  process,  is  the  presence  within  the 
alveoli  of  the  inflammatory  products  of  the 
bronchial  mucous  membrane.  Such  products  are 
frequently  found  in  tho  lungs  in  cases  of  broncho- 
pneumonia. They  occur  in  scattered  groups  of 
air-vesicles,  and  are  evidently  inhaled.  They  aro 
found  both  in  tho  air-containing  and  in  the  col- 
lapsed portions  of  the  lung,  but  especially  in  the 
latter,  the  presence  of  collapse  necessarily  inter- 
fering with  their  removal  by  expectoration  or  ab- 
sorption. These  inhaled  products  aro  often  found 
filling  small  groups  of  alveoli  without  any  evi- 
dence of  subsequent  inflammation,  and  there  can 
be  no  doubt  that  many  of  tho  patches  of  consoli- 


dation which  are  usually  described  as  pneumonic 
are  in  reality  non-inflammatory  in  their  nature, 
and  are  thus  produced.  At  the  same  time,  owing 
to  the  irritation  of  the  inhaled  secretion,  it 
tends  to  induce  inflammatory  changes  within  the 
alveoli,  and  these  changes  are  frequently  largely 
owing  to  its  presence.  Juergensen  accounts  for 
the  pneumonic  process  occurring  in  isolated  spots 
in  the  collapsed  lung  by  regarding  the  inflam- 
mation as  being  determined  by  the  inhaled  bron- 
chial secretion. 

2.  Broncho-pneumonia  independent  of  collapse . 
Although  the  pneumonic  process  is  usually  con- 
secutive to  collapse  it  may  occur  independently. 
This  may  be  owing  either  to  the  direct  extension 
of  the  inflammation  from  the  bronchi  to  the  air- 
vesicles,  or  to  the  influence  of  inflammatory  pro- 
ducts inhaled  from  the  bronchi.  In  other  cases 
it  is  possible  that  the  injury  which  causes  the 
bronchitis  causes  at  the  same  time  the  inflam- 
mation of  the  pulmonary  alveoli. 

Symptoms. — The  symptoms  of  broncho-pneu- 
monia are,  to  a  great  extent,  those  of  capillary 
bronchitis.  They  vary  according  to  tho  severity 
of  the  bronchitis,  and  according  as  this  is  asso- 
ciated or  not  with  other  disease.  In  the  severe 
forms  of  capillary  bronchitis  of  childhood,  and 
in  that  associated  with  measles,  the  implication 
of  the  lung  usually  gives  rise  to  early  and 
marked  symptoms,  and  the  disease  runs  a 
comparatively  acute  course.  In  the  less  severe 
forms  of  bronchial  catarrh,  on  the  other  hand, 
and  in  that  associated  with  whooping-cougfl,  the 
supervention  of  a  pneumonic  process  commonly 
occurs  later ;  the  symptoms  are  less  pronounced ; 
and  the  course  of  the  disease  is  much  more 
chronic.  Although  various  gradations  are  met 
with  between  these  more  acute  and  the  chronic 
forms,  it  will  be  advisable,  for  the  sake  of  de- 
scription, to  consider  them  separately. 

Acute  broncho-pneumonia, — The  more  acute 
forms  of  broncho-pneumonia  occur  especially 
as  a  complication  of  measles,  and  in  the  simple 
capillary  bronchitis  of  childhood.  In  measles 
the  pneumonic  process  commonly  supervenes 
towards  the  end  of  the  first,  or  beginning  of  the 
second  week,  but  it  may  be  much  later. 

The  early  symptoms  are  those  of  severe 
catarrh  of  the  smaller  bronchi — pyrexia,  fre- 
quent cough,  accelerated  respiration,  slight 
action  of  the  nares,  &c.  Such  symptoms  precede, 
for  a  varying  length  of  time,  those  due  to  the 
implication  of  the  lung-tissue.  The  earliest 
symptoms  of  the  pneumonic  process  are  by  no 
means  well-defined,  and  consequently  the  time 
at  which  the  lung  becomes  involved  cannot  be 
fixed  with  certainty.  Eigors  and  vomiting  are 
but  rarely  observed. 

Usually  an  increase  in  the  acceleration  of  the 
respiration,  or  in  the  dyspncea,  are  the  first  signs 
of  the  pulmonary  implication.  The  breathing 
becomes  very  rapid,  and  commonly  causes  much 
distress,  the  child  tossing  about  and  being  ex- 
ceedingly restless.  This  dyspnoea  is  more 
marked  at  some  times  than  at  others,  and  is 
occasionally  more  or  less  distinctly  paroxysmal. 
Tho  respiration  is  superficial,  inspiration  being 
short,  and  the  expansion  of  tho  thorax  imper- 
fect. There  is  marked  action  of  the  accessory 
respiratory  muscles,  and  tho  upper  portions  of 
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the  thorax  are  raisod,  whilat  the  lower  are 
retracted  during  tho  inspiratory  act ;  the  action 
of  the  nares  is  very  pronounced. 

An  increase  in  tho  pyroxia  which  attended 
the  pre-existing  bronchitis  is,  with  few  excep- 
tions, observed  as  tho  lungs  become  involved, 
and  such  increase  is  to  be  regarded  as  one  of  the 
most  valuable  indications  of  the  existence  of  a 
pneumonic  process.  Tho  maximum  temperature 
of  acuto  simple  bronchitis  is  seldom  higher 
than  102°Fahr.,  whereas  that  of  the  secondary 
pneumonic  process  is  often  104°  or  105°.  This 
increase  usually  occurs  more  or  less  gradually  ; 
— there  is  rarely  the  sudden  rise  of  temperature 
met  -with  in  acuto  pneumonia.  Unlike  the 
temperature  of  this  diseaso  also,  the  fever  of 
broncho-pneumonia  runs  no  derinite  course.  It 
varies  with  the  extent  of  the  lung-implication, 
and  with  the  rapidity  with  which  this  implication 
is  effected.  There  is  no  regular  diurnal  variation; 
the  remissions  and  exacerbations  are  often  con- 
siderable ;  and  they  occur  at  irregular  times, 
the  temperature  being  sometimes  higher  in  the 
morning  than  at  night.  The  cough,  which  before 
the  implication  of  the  lung  was  paroxysmal  in 
character,  gradually  becomes  less  and  less  so, 
and  it  now  often  causes  much  pain  to  the  pa- 
tient. The  sputa  are  bronchitic  in  character, 
usually  very  tenacious,  and  occasionally  streaked 
with  blood ;  as,  however,  expectoration  rarely 
occurs  in  the  child,  they  are  not  often  seen.  The 
pulse  is  much  increased  in  frequency,  in  children 
under  five  years  often  being  150.  It  may  in  the 
earliest  stage  of  the  disease  be  moderately  full 
and  strong,  but  it  quickly  becomes  soft,  small, 
and  feeble.  In  addition  to  the  above,  there  are 
often  symptoms  referable  to  the  digestive  organs. 
Of  these  diarrhoea  is  the  most  important.  This 
is  quite  frequent,  especially  when  the  disease 
follows  measles.  It  is  very  readily  induced  by 
medicines  and  by  improper  feeding ;  and  as  it 
greatly  weakens  the  patient,  it  is  important  that 
this  liability  to  it  should  be  kept  in  mind. 
Vomiting,  as  already  stated,  is  very  rare  as  an 
initial  symptom ;  it  is,  however,  common  in  the 
course  of  the  disease,  especially  as  a  result  of 
cough,  the  bronchial  secretion,  together  with  the 
contents  of  the  stomach,  often  being  expelled. 

As  the  implication  of  the  lungs  increases,  the 
breathing  becomes  still  more  rapid  and  super- 
ficial ;  the  dyspnoea  is  more  marked  ;  the  expres- 
sion is  anxious  ;  the  face  is  pale  ;  and  symptoms 
of  carbonic-acid-poisoning  become  evident. 
Strength  now  fails;  the  face  and  lips  become 
cyanotic;  and  the  extreme  restlessness  gives 
place  to  apathy  and  a  semi-comatose  condition, 
which  is  interrupted  from  time  to  time  by  in- 
effectual efforts  to  cough.  "With  the  rapid 
failure  of  strength  and  increasing  cyanosis, 
cough  almost  ceases  ;  the  pulse  becomes  exceed- 
ingly feeble ;  and  tho  child,  often  extremely 
emaciated,  may  die  exhausted,  and  in  a  condition 
of  more  or  less  profound  coma.  Sometimes  death 
occurs  suddenly  during  a  paroxysm  of  cough,  or 
with  convulsions. 

Chronic  bronclvo-pncumonia.  — Tho  symptoms 
of  the  more  chronic  forms  of  broncho-pneu- 
monia, such  as  occur  especially  after  whooping- 
cough,  and  also  aftor  bronchial  catarrh  of  mo- 
derate severity,  differ  somewhat  from  those  of 
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the  acute  disease.  Tho  pneumonic  process  com- 
monly supervenes  later,  and  the  course  of  the 
disease  is  much  more  protracted.  As  in  the 
acuto  forms,  pyrexia  and  increased  frequency  of 
respiration  are  tho  earliest  indications  of  the 
pulmonary  implication.  In  these  cases,  how- 
ever, there  is  usually  but  little  if  aDy  fever  prior 
to  the  pneumonia  ;  it  comes  on  very  gradually  ; 
and  the  maximum  temperature  is  much  lower 
than  in  the  more  acute  forms,  commonly  not 
being  more  than  102°Fahr.  The  course  of  the 
pyrexia  also  is  still  more  irregular,  lengthened 
periods  of  very  slight  fever  being  interrupted 
from  time  to  time  by  slight  exacerbations.  Loss 
of  appetite,  great  emaciation,  increasing  diffi- 
culty of  breathing,  and  loss  of  strength,  charac- 
terise tho  disease.  Such  symptoms  may  con- 
tinue for  months,  and  the  child  ultimately  die, 
or  recover  with  more  or  less  damaged  lungs. 

When  broncho-pneumonia  occurs  in  adults 
and  in  the  aged,  the  symptoms  are  for  the  most 
part  much  less  pronounced  than  in  the  child. 
In  strong  adults  the  disease  is  perhaps  most 
common  after  diphtheria,  and  here  the  pulmonary 
symptoms  may  be  well-marked;  but  in  the  debili- 
tated, and  especially  in  the  old,  the  course  of  the 
disease  is  much  more  latent,  very  slight  pyrexia 
(100°  Fahr.),  slight  cough  and  dyspnoea,  and 
marked  debility  being  the  principal  symptoms 
observable. 

In  the  aged  and  feeble,  broncho-pneumonia  is 
very  frequently  associated  with  that  form  of 
lung-consolidation  which  results  from  weak  in- 
spiratory power,  feeble  circulation,  and  gravita- 
tion (hypostatic  pneumonia).  It  has  already 
been  stated  that  this  consolidation,  which  con- 
sists mainly  of  collapse,  hyperaemia,  and  oedema 
of  the  lung-tissue,  favours  a  catarrhal  swelling 
and  proliferation  of  the  alveolar  epithelium. 
Hypostatic  consolidation  may  exist  quite  inde- 
pendently of  bronchial  catarrh  ;  but  when  Buch 
catarrh  occurs  in  the  aged  and  feeble,  gravita- 
tion often  determines  the  supervention  of  the 
pneumonic  process,  which  under  such  circum- 
stances is  consequently  not  infrequently  unila- 
teral. 

When  the  more  acute  varieties  of  broncho 
pneumonia  terminate  fatally,  they  usually  do 
so  from  the  tenth  to  the  fourteenth  day  of 
the  disease.  Death,  unlike  that  from  acute 
pneumonia,  is  mainly  due  to  the  interference 
with  the  respiratory  function  and,  to  a  much 
less  extent,  to  failure  of  cardiac  power  (Juergen- 
sen).  The  interference  with  the  respiration  is 
much  greater  than  in  acute  pneumonia,  for,  in 
addition  to  the  diminution  of  the  respiratory 
area,  due  to  the  pulmonary  consolidation  and 
collapse,  there  is  the  much  more  important 
cause  of  interference — namely,  tho  impediment 
to  tho  entrance  of  air,  caused  by  the  swelling  of 
the  bronchial  mucous  membrane,  and  the  accu- 
mulation of  secretion  in  the  bronchial  tubes. 
These  interferences  with  respiration  necessitate 
increased  action  of  the  respiratory  muscles;  but 
with  tho  progress  of  the  disease  these  muscles 
become  weakened,  partly  by  the  fever,  and  partly 
from  the  imporfect  supply  of  oxygen.  With  this 
failure  of  respiratory  power  the  incompleteness 
of  oxygenation  necessarily  increases,  until  the 
supply  of  oxygen  may  bocomo  so  small  as  to  lead 
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lo  complete  muscular  paralysis.  The  damage 
to  the  heart,  as  in  acute  pneumonia,  is  due  partly 
to  the  diminished  respiratory  area,  and  partly  to 
the  fever ;  but  this  damage  is  a  much  less  im- 
portant eloment  in  the  causation  of  dissolution 
in  broncho-pneumonia,  than  it  is  in  the  general 
disease.  (Juergensen).  In  chronic  broncho- 
pneumonia death  may  not  occur  for  some  months, 
and  then  it  results  as  much  from  general  failure 
of  strength  as  from  interference  with  the  respi- 
ratory function. 

When  the  disease  does  not  terminate  in  death, 
improvement  in  the  symptoms  is  always  gra- 
dual. The  temperature  falls  slowly,  several 
days,  and  occasionally  some  weeks,  being  occu- 
pied in  the  completion  of  defervescence ;  and 
this  gradual  decline  is  usually  interrupted  by 
more  or  less  marked  and  frequent  exacerba- 
tions and  remissions  of  the  fever.  The  cough 
and  dyspnoea  diminish,  and  the  appetite  gradu- 
ally returns ;  but  restoration  to  health  is  always 
protracted  ;  and  the  child  remains  for  some  time 
especially  liable  to  repetition  of  the  bronchial 
symptoms. 

Sometimes  recovery  from  the  broncho-pneumo- 
nia is  not  complete,  andthe  disease  leads  to  indu- 
ration of  the  lung,  dilatation  of  the  bronchi,  &c. 
(see  Chronic  Pneumonia).  Emphysema  and  acute 
tuberculosis  are  occasional  sequelae.  That  the 
disease  sometimes  terminates  in  phthisis,  espe- 
cially in  children  and  in  those  who  inherit  weak 
lungs,  appears  to  the  writer  to  be  indisputable. 

Physical  signs. — The  physical  signs  of  broncho- 
pneumonia are  in  the  main  those  of  capillary 
bronchitis.  Imperfect  expansion  of  the  thorax, 
elevation  of  the  upper  portions,  and  recession 
of  the  lower,  during  the  inspiratory  act ;  moist 
and  dry  rales,  audible  over  both  sides ;  and  the 
absence  of  any  marked  alterations  in  percussion- 
resonance,  are  the  principal  signs  observable,  not 
only  in  the  earlier  stages,  but  throughout  the 
whole  course  of  the  disease.  The  recession  of 
the  chesMvalls  is  increased  by  collapse.  The 
supervention  of  the  pulmonary  implication  is 
indicated  rather  by  the  symptoms — increase  in 
the  pyrexia  and  in  the  dyspnoea — than  by  any 
marked  alteration  in  the  physical  signs.  The 
difficulty  of  detecting  the  lung-consolidation  is 
due  to  its  usually  being  limited,  in  the  earlier 
6tages,  at  all  events,  to  small  areas,  which  are 
surrounded  by  healthy  or  emphysematous  lung, 
so  that  resonance  on  percussion  is  but  little  im- 
paired. It' is  only  when  these  small  areas  have 
coalesced  into  larger  areas  of  consolidation,  that 
any  marked  alterations  in  percussion-resonance 
are  discoverable.  The  impaired  resonance  due  to 
collapse  is  not  to  be  distinguished  from  that  due 
to  pneumonic  consolidation ;  and,  inasmuch  as  the 
collapse  is  so  often  symmetrical,  involving  both 
bases  posteriorly,  the  difficulty  of  appreciating 
it  is  increased.  Much  more  valuable  aid  in 
physical  diagnosis  is  in  most  cases  to  be  ob- 
tained from  auscultation.  Over  those  portions 
of  the  lung  where  consolidation  has  taken  place 
the  moist  bronchitic  relics  tend  to  assume  a  some- 
what metallic  quality ;  they  also  become  finer, 
though  not  so  fine  as  true  pneumonic  crepitation ; 
and  they  are  more  superficial.  The  dotoction  of 
these  superficial,  somewhat  metallic  fine  moist 
rdles,  heard  with  inspiration,  and  often  with 


expiration,  over  small  areas  of  the  lungs,  is  a 
most  valuable  and  often  the  only  physical  sign 
of  the  pulmonary  implication.  If  large  areas 
become  consolidated,  there  is,  in  addition  to  this, 
some  impairment  of  resonance  on  percussion. 

Complications. — These  are  few.  It  is  scarcely 
necessary  again  to  state  that  bronchial  catarrh 
is  always  present.  Pleurisy  is  less  common  than 
in  acute  pneumonia.  Slight  inflammation  of  the 
pleura  is,  however,  usually  found  post  mortem, 
over  those  portions  of  the  lung  which  are  con- 
solidated. Pleuritic  effusion  is  rare.  Intestinal 
catarrh  is  a  very  important  and  common  com- 
plication. The  liability  to  this  in  the  child,  and 
the  mechanical  congestion  resulting  from  the  ob- 
structed pulmonary  circulation,  must  be  borne 
in  mind  in  explaining  its  frequency. 

Convulsions  occasionally  occur,  and  are  of  un- 
favourable augury.  The  nervous  phenomena  in 
some  few  cases  have  been  described  as  simulating 
those  of  tubercular  meningitis.  Catarrhal  laryn- 
gitis, associated  with  much  spasm  and  laryngeal 
stenosis,  is  sometimes  observed,  especially  after 
measles. 

Diagnosis. — The  diagnosis  of  broncho-pneu- 
monia is  occasionally  difficult.  This  difficulty 
is  mainly  owing  to  the  co-existence  of  capil- 
lary bronchitis.  The  recognition  of  the  pulmo- 
nary implication  in  its  earlier  stages  is  often 
impossible.  The  increase  in  the  pyrexia,  and  in 
the  frequency  of  respiration,  are  the  symptoms  of 
the  most  diagnostic  value.  Owing  to  the  small 
areas  of  lung  involved,  any  alteration  in  the 
physical  signs  of  the  capillary  bronchitis  may 
be  entirely  wanting.  The  occurrence  of  exten- 
sive collapse  in  the  earlier  stages  gives  more 
marked  physical  signs  of  consolidation,  and  hence 
renders  the  diagnosis  more  easy.  It  is  almost 
impossible  to  diagnose  certainly,  either  by  symp- 
toms or  by  physical  signs,  between  the  collapse 
and  the  pneumonic  consolidation.  This,  how- 
ever, is  of  but  little  practical  importance,  inas- 
much as  the  collapse  is  usually  associated  with, 
and  often  the  immediate  precursor  of,  the  pneu- 
monic process. 

The  diagnosis  of  broncho-pneumonia  from  the 
pulmonary  consolidation  of  acute  pneumonia 
may  occasionally  be  difficult  in  the  later  stiiges 
of  the  former,  when  an  extensive  area  of  the  lung 
has  become  consolidated.  The  history  of  the 
case,  and  especially  the  course  of  the  pyrexia, 
will  usually  suffice  to  distinguish  them. 

The  distinction  from  acute  tuberculosis  some- 
times presents  much  difficulty,  as  does  also  the 
recognition  of  tuberculosis  and  phthisis  as  an 
occasional  result  of  the  disease.  A  careful  con- 
sideration of  the  earlier  symptoms,  and  the  ex 
istence  or  not  of  marked  predisposition,  are  here 
most  important.  Slight  and  irregular  pyrexia, 
existing  before  the  supervention  of  lung-symp- 
toms, is  greatly  in  favour  of  tuberculosis.  In 
some  cases,  however,  the  phenomona  of  these 
diseases  are  so  analogous  that  a  certain  diagnosis 
is  impossible. 

Prognosis. — Broncho-pneumonia  is  much  more 
dangerous  than  tho  acuto  primary  diseaso,  and 
the  mortality  from  it  is  much  greater.  The 
more  chronic  forms  are  more  fatal  than  the 
acute.  Tho  two  circumstances  which  have  an 
especial  influence  upon  prognosis  are  the  age  of 
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tho  patient,  and  tho  gonoral  lioalth.  Before 
puberty,  the  younger  the  patient  the  graver  the 
prognosis.  In  children  undor  five  years,  the 
mortality  is  exceedingly  groat  (probably  about 
2J  per  cent.)  The  disease  is  also  especially  fatal 
in  weakly  children,  and  in  all  those  who  are 
constitutionally  feeble,  or  debilitated  by  previous 
illness.  The  existence  of  rickets  materially  in- 
creases the  gravity  of  prognosis.  Tho  danger 
also  increases  greatly  with  the  extent  of  lung 
involved,  much  more  so  than  is  the  case  in  acute 
pneumonia.  Of  the  value  of  the  several  symp- 
toms as  influencing  prognosis,  after  the  descrip- 
tion which  has  been  given  of  the  disease  and  of 
the  modes  in  which  it  tends  to  cause  death,  it 
is  hardly  necessary  to  speak  further.  Symptoms 
of  imperfect  aeration  of  the  blood  are  those  most 
to  be  feared. 

Treatment. — In  the  treatment  of  broncho- 
pneumonia, it  is  important  to  bear  in  mind: — 
1st,  that  the  disease  is  invariably  associated 
with,  and  is  in  the  main  induced  by  bronchial 
catarrh,  and  by  its  so  frequently  attendant  col- 
lapse ;  2ndly,  that  its  occurrence  is  especially 
favoured  by  everything  that  weakens  the  patient ; 
and  3rdly,  that  it  tends  to  destroy  life  prin- 
cipally by  interfering  with  the  function  of  respi- 
ration, which  interference  necessarily  increases 
with  the  consequent  weakening  of  the  respira- 
tory power.  Such  being  the  facts,  it  is  obvious 
that  the  main  object  of  treatment  will  be,  first, 
to  control  bronchial  catarrh,  and  endeavour  so 
to  modify  it  as  to  prevent  the  occurrence  of 
collapse ;  and,  secondly,  to  support  as  much  as 
possible  the  strength  of  the  patient,  with  the 
object  of  preventing  not  only  collapse,  but  also 
that  increased  interference  with  the  function  of 
respiration  which  results  from  weakening  of  the 
respiratory  muscles. 

It  would  be  out  of  place  in  the  present  ar- 
ticle to  enter  into  a  detailed  description  of  the 
management  of  acute  bronchitis  (see  Bronchi, 
Diseases  of).  It  will  be  sufficient  to  indicate 
the  more  important  means  of  controlling  the  dis- 
ease, with  especial  reference  to  the  prevention  of 
the  so  frequently  attendant  collapse. 

The  patient  should  be  kept  in  a  warm  room, 
the  temperature  of  which  should  never  be 
allowed  to  fall  below  60°  Fahr.  _  The  room 
should  be  well,  but  carefully  ventilated ;  and 
protection  from  draughts  is  important,  much 
more  so  than  in  the  treatment  of  acute  pneu- 
monia. It  is  also  advisable  to  keep  the  air  moist 
by  means  of  a  steam  kettle,  as  the  exhalation 
of  water  from  the  lungs  is  thus  diminished, 
and  the  bronchial  secretion  consequently  ren- 
dered less  tenacious,  and  more  easily  romoved 
by  cough.  The  diet,  which  must  bo  regulated 
according  to  the  age  of  the  patient,  should  be 
nutritious  and  easily  digestible,  the  importance 
of  supporting  tho  strength  being  kept  in  mind. 
When  tho  disease  follows  measles,  the  liabi- 
lity to  gastro-intcstinal  catarrh  must  not  be  for- 
gotten. Small  doses  of  ipecacuanha  with  salines 
should  be  administered  frequently.  Tho  chest 
should  be  enveloped  in  lightly  made  linseed 
and  mustard  poultices ;  or,  what  in  the  case  of 
very  young  children  answers  bettor,  it  should 
Lo  rubbed  three  or  four  times  daily  with  some 
stimulating  liniment,  and  kept  wrapped  incotton- 
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wool  covered  with  oil-silk.  "When  the  secretion 
in  the  tubes  is  abundant,  its  removal  may  be 
much  aided  by  small  doses  of  carbonate  of 
ammonia.  This  may  be  either  combined  with 
the  ipecacuanha  and  saline  mixture,  or  given 
separately  in  a  little  milk.  Senega,  as  an  in- 
fusion, and  chloride  of  ammonium  may  also  be 
given  with  the  same  object.  The  last-named 
drug  appears  to  have  the  effect  not  only  of 
rendering  the  secretion  less  tenacious  and  more 
easily  removable,  but  also  of  diminishing  its 
formation.  An  occasional  emetic  dose  of  ipeca- 
cuanha often  materially  relieves  the  patient, 
when  numerous  rdles  audible  over  the  chest, 
and  increased  dyspnoea,  indicate  an  accumula- 
tion of  the  secretion.  This,  however,  must  not 
be  given  when  there  is  marked  exhaustioD 
present.  The  exhibition  of  opiates  is  as  a  rule 
contraindicated.  When  the  cough  is  feeble,  and 
the  secretion  abundant,  they  do  much  harm.  In 
the  more  chronic  forms  of  the  disease,  however, 
and  especially  when  following  whooping-cough, 
where  the  cough  is  often  violent,  and  there  is 
but  little  bronchial  secretion,  opiates  may  be 
cautiously  given  with  advantage,  as  may  also 
bromide  of  ammonium. 

With  the  object  of  reducing  the  temperature, 
and  also  of  increasing  the  expansion  of  the 
lungs,  much  may  be  done  by  the  external  applica- 
tion of  cold.  This  method  of  treatment  appears 
to  be  especially  valuable  in  increasing  the  depth 
and  force  of  respiration,  and  thus  in  preventing 
the  occurrence  of  collapse.  Its  utility  has  been 
strongly  advocated  by  both  Bartels  and  Ziemssen. 
Th6  method  recommended  by  these  physicians 
consists  in  the  application  of  cold  wet  compresses 
round  the  chest,  which  treatment  may  be  con- 
tinued from  half  to  three  or  four  hours.  It  is 
often  necessary  to  repeat  the  application  at 
intervals  for  some  days,  as  the  beneficial  effect 
is  only  temporary.  This  treatment  produces 
a  marked  reduction  of  the  temperature,  and 
also  a  diminution  in  the  frequency,  but  an  in- 
crease in  the  depth,  of  the  respirations ;  the 
distress  being  thus  considerably  relieved,  and 
the  patient  often  falling  into  a  sound  sleep. 
Owing  to  the  depression  produced  by  the  cold 
if  too  long  continued,  its  effects  require  to  be 
watched,  and  when  symptoms  of  exhaustion 
appear,  the  cold  should  be  discontinued,  to  be 
renewed  again  subsequently. 

Another  method  of  treatment  by  cold  is  that 
recommended  by  Juergensen,  and  considered  by 
him  very  preferable  to  the  preceding,  as  being 
more  effectual  and  causing  less  discomfort. 
This  is  a  treatment  by  baths  and  cold  affusion. 
The  child  is  first  placed  in  a  bath  at  a  tem- 
perature of  from  77°  to  86°  Fahr.  for  twenty 
minutes;  and  then  from  10  to  20  quarts  of 
water  at  36°  Fahr.  are  to  be  quickly  thrown 
over  tho  back  and  chest.  This  causes  several 
deep  respirations,  and  thus  is  valuable  in  pre- 
venting collapse;  but  it  appears  to  have  less 
effect  in  reducing  temperature  than  tho  treat- 
ment by  cold  compresses. 

Whilst  these  various  means  are  being  em- 
ployed, it  is  all-important  to  support  the 
strength  of  the  patient.  Brandy  is  here  most 
valuable,  and  it  is  to  bo  remembered  that 
children  bear  stimulation  well.    The  brandy  is 
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best  given  in  milk,  the  quantity  being  pro- 
portioned to  the  age  of  the  patient.  An  infant 
may  begin  with  from  five  to  ten  drops  every  two 
or  three  hours.  Under  its  influence  the  pulse 
usually  improves,  the  respirations  becomo  less 
frequent,  and  the  distress  and  cyanosis  diminish. 
The  administration  of  brandy  is  usually  advis- 
able before  and  during  the  treatment  by  cold. 
When  prostration  is  extreme,  or  deglutition 
difficult,  both  the  brandy  and  other  nutriment 
may  be  administered  by  the  rectum. 

In  the  chronic  forms  of  broncho-pneumonia 
these  more  active  methods  of  treatment  are  but 
rarely  called  for.  Here  attention  to  nutrition 
is  most  important,  and  small  doses  of  cod-liver 
oil  in  the  later  stages,  even  before  the  complete 
disappearance  of  the  pyrexia,  are  often  useful. 
When  the  disease  leads  to  induration  of  the  lungs 
and  dilatation  of  the  bronchi,  the  treatment  re- 
solves itself  into  that  of  chronic  pneumonia. 

Convalescence,  it  must  be  remembered,  is  al- 
ways slow,  and  there  is  a  tendency  to  relapse. 
Great  care  is  consequently  requisite  during  this 
period.  All  causes  of  catarrh  must  be  carefully 
guarded  against ;  and  the  restoration  to  health 
assisted  by  nutritious  diet,  cod-liver  oil,  and 
iron.    A  change  of  air  is  especially  valuable. 

D.  Chronic  Pneumonia. — Synon.  :  Chronic 
Inflammation  of  the  Lungs  ;  Cirrhosis  of  the 
Lung;  Fr.  Pneumonia  inter stitielle;  Ger.  Lun- 
gencirrhose. 

Definition. — Chronic  pneumonia  is  a  compa- 
ratively rare  disease,  characterised  by  a  gradual 
increase  in  the  connective  tissue  of  the  lung, 
which  leads  to  an  induration  of  the  pulmonary 
texture,  and  to  progressive  obliteration  of  the 
alveolar  cavities.  It  is  commonly  associated 
with  catarrh  and  dilatation  of  the  bronchi,  and 
often  with  ulceration  of  the  bronchial  walls,  and 
excavation  of  the  indurated  lung.  Cough,  ex- 
pectoration— often  abundant,  but  varying  with 
the  bronchial  catarrh — dyspnoea,  gradual  impair- 
ment of  nutrition,  and  occasional  accessions  of 
slight  pyrexia,  are  the  most  prominent  clinical 
phenomena  accompanying  the  disease,  which 
runs  an  exceedingly  chronic  course,  often  subject 
to  long  periods  of  quiescence,  but  tending  to 
terminate  fatally  in  from  five  to  fifteen  years. 

Chronic  pneumonia  is  also  known  as  intersti- 
tial pneumonia.  In  its  most  marked  form  it 
constitutes  the  disease  which  received  from  Cor- 
rigan  the  name  of  cirrhosis.  The  term  '  fibroid 
phthisis,'  which  is  sometimes  applied  to  it,  is 
altogether  inapplicable. 

.(Etiology  and  Pathology.  —  It  is  exceed- 
ingly doubtful  if  chronic  pneumonia  is  ever  a 
primary  and  independent  disease.  It  probably 
in  all  cases  owes  its  origin  to  some  antecedent 
inflammation  of  the  pulmonary  or  bronchial 
textures,  or  of  the  pleura.  It  may  be  stated 
generally  that  all  inflammatory  processes  in  the 
lungs,  as  in  other  organs,  which  becomo  chronic, 
lead  to  an  incroaso  of  the  connectivo-tissue  ele- 
ments, and  consequently  to  fibroid  induration 
of  the  organ.  In  the  lungs  by  far  the  most 
common  cause  of  such  induration  is  pulmonary 
phthisis.  In  all  cases  of  phthisis,  excepting 
those  which  are  the  most  acute,  there  is  more 
or  less  fibroid  growth;  and  the  extent  of  this 
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growth  is,  for  the  most  part,  in  direct  propor- 
tion to  the  chronicity  of  the  disease.  Those 
forms  of  phthisis  which  are  the  most  chronic, 
and  in  which  the  fibrosis  reaches  its  maximum, 
have  been  termed  '  fibroid  phthisis.'  The  most 
chronic  cases  of  phthisis  are,  it  must  be  ad- 
mitted, somewhat  closely  allied  to  some  forms 
of  chronic  pneumonia.  The  two  diseases,  how- 
ever, differ  pathologically  in  this  respect — that 
whereas  much  of  the  pulmonary  consolidation 
of  phthisis  tends  to  undergo  molecular  death 
and  disintegration,  that  of  chronic  pneumonia 
exhibits  no  such  tendency  ;  but  any  destruction 
and  excavation  of  the  indurated  lung  which  may 
take  place,  is  due  to  secondary  inflammation  and 
ulceration  commencing  in  the  bronchial  walls. 
In  considering  the  pathology  of  chronic  pneu- 
monia, therefore,  it  is  necessary  to  exclude  in  the 
first  place  the  pulmonary  induration  of  phthisis. 
Chronic  pneumonia  must  also  be  separated  from 
that  form  of  pulmonary  induration  which  is 
produced  by  long-continued  mechanical  conges- 
tion, namely,  brown  induration;  and  from  those 
more  localised  indurations  due  to  bronchitis, 
peri-bronchitis,  old  infarctions,  and  syphilis. 

There  appear  to  be  four  conditions  which  may 
give  rise  to  chronic  pneumonia,  namely: — 1. 
Acute  -pneumonia.  2.  Broncho-Pneumonia.  3. 
Pleurisy.  4.  The  inhalation  of  irritating  par- 
ticles of  solid  matter.  Each  of  these  must  be 
considered  separately. 

1.  Acute  pneumonia. — Chronic  pneumonia  is 
an  occasional,  though  quite  rare,  result  of  the 
acute  primary  disease.  The  pulmonary  consoli- 
dation of  acute  pneumonia  almost  invariably 
undergoes  complete  resolution.  This  resolution 
is  usually  effected  rapidly,  in  from  seven  to 
fourteen  days.  Occasionally,  however,  the  course 
of  the  disease  is  more  protracted,  and  the  con- 
solidation persists  beyond  the  third  week.  When 
thus  protracted,  the  hepatised  lung  tends  to  be- 
come slightly  indurated,  owing  mainly  to  thick- 
ening of  the  walls  of  the  alveoli.  This  indurated 
hepatisation  differs  but  little  in  its  physical  cha- 
racters from  ordinary  red  and  grey  hepatisation  ; 
it  is  simply  somewhat  firmer  and  more  resistant. 
In  very  exceptional  cases  this  small  amount  of 
induration  commencing  in  the  alveolar  walls  may 
gradually  increase,  so  as  ultimately  to  give  rise 
to  that  extensive  fibrosis  of  the  lung  which  con- 
stitutes what  is  known  as  chronic  pneumonia. 

2.  Bro?icho-pneumonia.  — Broncho-pneumonia 
appears  to  be  a  somewhat  more  frequent  cause 
of  the  disease  than  the  preceding  (Wilson  Fox). 
The  greater  liability  of  this  form  of  pneumonia 
to  lead  to  pulmonary  induration  is  to  be  ac- 
counted for  partly  by  its  longer  duration  and 
greater  tendency  to  become  chronic,  and  partly 
by  the  existence  of  bronchial  dilatation  with 
which  it  is  so  frequently  associated.  That 
bronchial  dilatation  is  favourable  to  an  in- 
durative pneumonic  process  has  been  espe- 
cially insisted  upon  by  Dr.  AVilson  Fox.  Dila- 
tation of  the  bronchi  is  exceedingly  common  in 
the  simple  bronchitis  of  childhood,  and  espe- 
cially in  that  associated  with  whooping-cough 
and  measles ;  it  is  also  a  direct  result  of  pul- 
monary fibrosis.  In  whatever  way  originating, 
its  existence  favours  the  persistence  of  the 
catarrhal  and  pneumonic  processes.  The  removal 
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of  secretion  is  rendered  more  difficult ;  the 
retained  secretion  tends  to  increase  and  keep 
up  the  irritative  process,  both  in  the  dilated 
bronchi  and  also  in  the  pulmonary  alveoli ;  and 
this  persistence  of  the  bronchial  and  pulmonary 
inflammation  loads  to  fibroid  thickening  of  the 
bronchial  and  alveolar  walls.  In  this  way  more 
or  less  disseminated  patches  of  indurative  con- 
solidation are  produced,  which  as  the  process 
proceeds  gradually  increase,  so  that  ultimately 
they  may  involve  large  aroas  of  the  lung.  The 
progressive  tendency  of  the  process  is  probably 
partly  to  be  explained  by  the  fact,  already 
stated,  that  pulmonary  fibrosis  is  a  cause  of 
bronchial  dilatation,  so  that  fibrosis  once  esta- 
blished, by  inducing  further  dilatation  of  the 
bronchi,  favours  the  extension  of  the  bronchial 
and  pulmonary  inflammation. 

3.  Pleurisy. — Pleurisy  in  very  exceptional 
eases  leads  to  the  development  of  a  chronic 
pneumonia.  It  appears  to  be  in  those  cases  of 
pleurisy  which  are  more  or  less  chronic,  and  in 
which  the  lung  remains  long  collapsed  from  the 
effusion,  that  such  a  result  is  most  liable  to  oc- 
cur. The  induration  of  the  lung  thus  induced 
is  often,  however,  exceedingly  partial,  consist- 
ing merely  in  some  increase  of  the  interlobular 
connective  tissue  originating  and  extending  in- 
wards as  dense  bands  from  the  thickened  vis- 
ceral pleura.  In  other  cases  pleurisy  probably 
gives  rise  to  a  much  more  general  fibrosis. 

4.  Inhalation. — The  inhalation  of  irritating 
particles,  such  as  occurs  in  the  trades  of  miners, 
potters,  stone-masons,  grinders,  &c,  is  the  cause 
of  the  fibrosis  of  the  lungs  common  amongst 
persons  so  employed.  The  continuous  irritation 
of  the  inhaled  particles  induces  a  bronchial 
and  alveolar  inflammation,  and  ultimately  fibrous 
growth  in  the  bronchial  and  alveolar  walls, 
which,  gradually  extending,  may  involve  large 
areas  or  even  the  whole  of  the  lungs. 

Anatomical  Chabacters. — The  histological 
changes  met  with  in  the  lungs  in  chronic  pneu- 
monia may  be  described  generally  as  consisting 
in  the  development  of  a  fibro-nucleated  tissue 
from  the  walls  of  the  alveoli,  from  those  of  the 
bronchi,  and  from  the  interlobular  connective 
tissue  ;  which  new  growth,  as  it  increases,  and 
from  its  tendency  to  contract,  gradually  replaces 
and  obliterates  the  alveolar  structure.  The 
character  of  these  changes,  however,  varies 
somewhat  according  to  the  inflammatory  ante- 
cedents in  which  they  originate.  When  chronic 
pneumonia  is  the  result  of  acute  pneumonia,  the 
principal  change  takes  place  in  the  walls  of  the 
alveoli.  These  become  thickened  by  the  growth 
of  a  small-celled  tissue,  in  which,  associated 
with  the  spheroidal  cellular  elements,  there  are 
sometimes  elongated  fusiform  cells,  such  as  are 
found  in  embryonic  tissue  which  is  in  process  of 
forming  a  fibrous  structure.  This  now  growth, 
in  its  earlier  stagos,  usually  contains  now  blood- 
vessels; but  later  tho  tissue  contracts,  and  the 
vessels  become  to  a  great  extent  obliterated. 
The  growth  differs  from  the  non-vascular  growth 
of  phthisis,  inasmuch  as  it  has  but  little  ten- 
dency to  undergo  molecular  death  and  disin- 
tegration. The  alveolar  cavities,  where  not 
obliterated,  are  either  empty,  or  contain  exuda- 
tion-products and  a  fow  epithelial  cells. 


When  secondary  to  ordinary  broncho-pneu- 
monia, or  to  that  induced  by  the  inhalation  of 
irritating  particles,  the  new  fibroid  growth  also 
originates  principally  from  the  alveolar  walls. 
Here,  however,  the  growth  in  the  earlier  stages 
is  less  uniform,  and  the  peri-bronchial  and  inter- 
lobular connective  tissues  play  a  more  promi- 
nent part  in  the  process.  The  new  peri-bronchial 
tissue  invades  the  walls  of  the  adjacent  alveoli, 
and  materially  increases  the  fibrosis. 

In  the  chronic  pneumonia  resulting  from 
pleurisy,  the  change,  as  already  stated,  is  often 
more  localised,  consisting  in  tho  development  of 
dense  fibrous  bands  passing  inwards  from  the 
thickened  pleura.  These  are  developed  from  the 
interlobular  tissue.  In  other  cases  the  fibrosis 
is  more  general. 

In  whichever  of  the  pulmonary  structures 
the  new  fibroid  growth  originates,  as  it  increases, 
all  the  connective  tissue  of  the  lung  may  become 
involved,  and  the  alveolar  cavities  be  completely 
obliterated.  The  new  growth,  like  that  met  with 
in  the  inflammatory  indurations  of  other  organs, 
although  in  the  earlier  stages  of  its  develop- 
ment it  may  be  richly  cellular  and  contain  new 
blood-vessels,  tends  gradually  to  become  less 
cellular,  denser,  and  more  contractile.  In  its 
more  advanced  state  it  often  consists  either  of 
closely  packed  wavy  fibres,  or  more  frequently 
of  a  dense  homogeneous  or  obscurely  fibrillated 
material,  associated  with  which  are  a  few  small 
round  or  fusiform  cells.  Sometimes  the  new 
growth  is  found  richly  cellular,  even  in  the 
most  advanced  stages  of  the  disease. 

The  macroscopical  appearances  of  the  lung 
vary  with  the  extent  of  the  fibroid  change.  In 
the  earliest  stages  of  the  induration  resulting 
from  acute  pneumonia,  where  there  is  merely  a 
slight  thickening  of  the  walls  of  the  alveoli,  the 
consolidation  very  much  resembles  that  of  red 
or  grey  hepatisation.  It  differs  in  being  firmer 
and  less  friable  in  consistence,  and  is  somewhat 
less  granular.  In  the  later  stages,  and  in  all 
cases  where  the  fibrosis  is  extensive  and  general, 
the  lung  is  diminished  in  size,  dense,  firm,  fibrous, 
and  even  cartilaginous  in  consistence.  The  cut 
surface  is  smooth ;  and  the  large  amount  of 
irregularly  distributed  black-pigment  usually 
present,  gives  to  it  a  peculiar  grey,  marbled 
appearance.  Numerous  dilated  bronchi  traverse 
it  in  all  directions. 

When  the  disease  is  secondary  to  broncho- 
pneumonia the  fibrosis  in  the  earlier  stages  is 
much  less  general,  as  it  usually  is  also  when  the 
result  of  pleurisy.  Sometimes  dense  tracts  of 
fibrous  tissue  are  found  intersecting  the  lung  in 
various  directions.  As  the  disease  advances, 
however,  a  large  area,  or  even  tho  whole  lung, 
may  become  involved. 

The  bronchi  are  almost  invariably  found 
dilated  in  those  portions  of  the  lung  where  the 
induration  is  advanced.  In  some  cases  some 
dilatation  of  tho  tubes  is  observed  in  parts 
which  aro  not  involved  in  the  induration.  This 
dilatation  is  often  very  considerable,  and  the 
dilated  tubes  sometimes  form  large  cavities, 
which  may  occupy  a  large  portion  of  the  indu- 
rated lung.  Tho  walls  of  tho  tubes  are  much 
thickened,  and  tho  mucous  membrane  is  often 
ulcerated.     This  secondary  inflammation  ami 
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ulceration  of  the  bronchi  occurs  especially  in 
the  dilated  portions,  and  it  appears  here  to  be 
induced  by  the  irritation  of  the  retained  and 
pntrid  secretion.  It  may  extend  into  and  in- 
volve the  indurated  lung,  and  so  lead  to  more  or 
less  excavation.  The  mucous  membrane  some- 
times sloughs,  and  the  gangrenous  process  may 
involve  the  lung.  The  large  cavities  so  common 
in  these  lungs  are  in  the  main,  however,  dilated 
bronchi.    See  Bhonchi,  Diseases  of. 

The  pleura  of  the  affected  lung,  except  in  the 
earliest  stages  of  the  disease,  is  much  thickened 
and  adherent. 

Site.- — Chronic  pneumonia  is  in  the  majority 
of  cases  unilateral.  The  whole  lung  may  be 
involved  or  only  a  portion.  In  the  latter  case 
the  base  is  much  more  commonly  affected  than 
the  apex.  "When  due  to  the  inhalation  of  irri- 
tating solid  particles,  both  lungs  are  usually  im- 
plicated. 

Symptoms. — In  the  earlier  stages  of  chronic 
pneumonia  the  symptoms  are  often  very  obscure, 
and  it  is  not  uncommon  to  meet  with  advanced 
and  extensive  fibrosis  in  which  the  lung-affection 
must  presumably  have  been  of  much  longer 
duration  than  the  symptoms  accompanying  it. 
In  some  cases  the  symptoms  are  directly  con- 
tinuous with  those  of  some  more  acute  pulmo- 
nary inflammation — an  acute  or  a  broncho- 
pneumonia. Under  these  circumstances  a  pro- 
longation of  some  of  the  phenomena  of  the 
original  disease  indicates  the  supervention  of 
the  pulmonary  fibrosis.  The  pyrexia  does  not 
entirely  disappear.  There  may  be  merely 
slight  elevation  of  temperature  towards  evening, 
or  the  course  of  the  fever  may  be  very  irregular. 
The  cough  usually  persists,  as  does  also  some 
increase  in  the  frequency  of  the  respiration  and 
pulse ;  and  the  patient,  instead  of  improving, 
gradually  loses  strength  and  flesh.  At  the 
same  time  the  physical  signs  of  the  pulmonary 
consolidation  remain,  and  gradually  give  place 
to  those  of  pulmonary  induration.  Where 
chronic  pneumonia  is  secondary  to  pleurisy,  a 
continuous  sequence  in  the  symptoms  is  less 
commonly  observed.  When  the  result  of  the 
inhalation  of  irritating  solid  particles,  the  symp- 
toms of  bronchial  catarrh  are  predominant. 

When  the  fibrosis  is  fully  established  the 
symptoms  are  usually  more  pronounced.  They 
vary  considerably,  however,  according  to  the 
extent  of  the  lung  involved,  the  quiescence  or 
activity  of  the  indurating  process,  and  the  pre- 
sence or  absence  of  bronchial  catarrh.  When 
bronchial  catarrh  is  absent,  and  the  disease  is 
perfectly  quiescent,  a  considerable  area,  or  even 
the  whole  of  the  lung,  may  be  involved  without 
producing  any  marked  pulmonary  symptoms, 
and  slight  dyspnoea,  with  some  general  impair- 
ment of  nutrition  and  failure  of  strength,  may  be 
almost  the  only  phenomena  present.  Such  qui- 
escence and  immunity  from  symptoms,  however, 
although  common  in  the  course  of  the  disease, 
is  rarely  observed  over  very  lengthened  periods. 

With  the  existence  of  catarrh  of  the  bronchi, 
much  more  marked  symptoms  are  observable. 
Inflammation  of  the  bronchi  is  especially  fa- 
voured by  the  dilatation  of  the  tubes,  and  it  is 
almost  invariably  present,  to  a  greater  or  less 
extent,  during  the  course  of  the  disease ;  with  it 
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is  usually  associated  activity  of  the  indurating 
process.  The  dilatation  of  the  bronchi  and 
secondary  ulceration  of  their  walls,  which  are 
so  frequent,  are  also  most  important  factors  in 
accounting  for  the  symptoms.  The  course  of 
the  disease  now  often  simulates  that  of  chronic 
phthisis,  but  it  is  for  the  most  part  more  chronic, 
less  regularly  progressive,  and  more  frequently 
interrupted  by  periods  of  quiescence.  The 
dyspnoea  is  now  more  marked,  and  cough  be- 
comes a  troublesome  symptom.  The  cough  may 
be  more  or  less  constant,  and  it  is  usually  at- 
tended by  expectoration.  Its  characters  vary, 
however,  according  to  the  extent  of  bronchial 
dilatation  and  excavation.  "When  there  are 
numerous  dilated  bronchi  in  the  lower  portions 
of  the  lung,  the  secretion  accumulates  within 
them,  and  its  removal  by  expectoration  becomes 
exceedingly  difficult.  Under  these  circumstances 
the  cough  is  violent  and  paroxysmal.  The 
patient  may  remain  for  several  hours  with  but 
little  or  no  cough,  and  then  occurs  a  violent 
paroxysm,  which  results  in  the  expectoration  of 
large  quantities  of  muco-purulent  secretion.  This 
violent  paroxysmal  cough  and  copious  expectora- 
tion, occurring  at  long  intervals,  are  exceedingly 
characteristic  of  bronchial  dilatation  in  the  lower 
portion  of  a  lung.  According  to  Niemeyer,  the 
paroxysm  occurs  when  the  secretion  which  accu- 
mulates in  the  lower  portions  of  the  lung  reaches 
and  irritates  the  more  healthy  bronchi  which 
retain  their  sensibility,  the  dilated  tubes  being 
so  altered  as  to  be  completely  insensible.  The 
sputum  may  be  simply  puriform,  but  when  there 
is  much  bronchial  dilatation,  owing  to  its  accu- 
mulation and  retention  in  the  tubes,  it  usually 
undergoes  putrefaction.  It  then  often  has  a 
greyish  or  greenish-black  colour,  and  is  usually 
more  or  less  foetid.  This  fcetor  exists  quite 
independently  of  gangrene,  although  it  is  more 
marked  when  gangrene  is  present.  Haemoptysis 
is  not  unfrequent,  but  it  is  usually  small  in 
quantity.  It  is  probably  in  most  cases  due  to 
ulceration  of  the  bronchial  walls. 

Pyrexia  is  usually  present  to  a  greater  or  less 
extent  in  the  course  of  the  disease.  The  fever, 
however,  is  exceedingly  irregular,  and  there  are 
often  long  periods  of  perfect  immunity.  During 
the  pyrexial  periods  the  maximum  evening  tem- 
perature is  rarely  more  than  101°  or  102°Fahi\, 
and  it  may  be  only  100°.  The  morning  tempe- 
rature is  often  normal.  The  pyrexia  appears  in 
most  cases  to  be  due  to  inflammation  and  ulcera- 
tion of  the  bronchi,  and  to  the  activity  of  the 
indurating  process. 

"With  the  progress  of  the  disease  the  patient 
gradually  emaciates.  The  digestion  becomes 
impaired,  and  diarrhoea  is  often  present.  Dropsy 
is  a  common  symptom,  although  it  is  rarely  ex- 
tensive, and  is,  for  the  most  part,  confined  to  the 
lower  extremities.  It  appears  in  most  cases  to  be 
due  to  the  anaemia  and  impeded  pulmonary  cir- 
culation. The  pulmonary  obstruction  may  also 
give  rise  to  some  enlargement  of  tlio  right  side 
of  the  heart,  and  cyanosis.  Lardaceous  disease 
of  the  viscora  is  occasionally  mot  with.  Dentil 
usually  results  from  the  general  failuro  of 
strength,  or  from  some  intercurrent  affection  of 
the  opposite  lung. 
Physical  signs, — In  the  earliest  stage  ot 
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chronic  pneumonia,  when  it  is  the  result  of  a 
more  acute  pneumonic  process,  the  physical 
signs  aro,  in  tha  main,  those  met  with  during 
the  acute  consolidation.  It  is  the  persistence  of 
the  signs  of  the  pulmonary  consolidation  after 
the  acute  attack  which  indicates  the  possibility 
that  the  disease  may  become  chronic.  Dulnoss 
on  percussion  ;  increased  vocal  fremitus  ;  bron- 
chial breathing;  and  the  existence  of  rdles, 
which  are  larger,  moister,  and  more  metallic  in 
quality  than  those  of  fine  crepitation,  are  ob- 
servable during  this  stage.  "When  the  induration 
is  fully  established,  the  physical  signs  are  those 
of  contraction  and  consolidation,  with  usually 
those  of  more  or  less  dilatation  of  the  bronchi, 
of  a  whole  or  a  portion  of  the  lung.  The  re- 
traction is  well-marked,  and  commonly  affects 
the  whole  side,  although  when  the  lung  is  not 
universally  involved  it  may  be  more  limited. 
Expansion  is  exceedingly  deficient,  or  com- 
pletely absent.  The  heart  is  much  displaced 
towards  the  affected  side ;  the  diaphragm  and 
the  abdominal  viscera  are  drawn  up ;  and  the 
opposite  lung  encroaches  considerably  across 
the  middle  line  in  front.  Percussion  is  hard, 
wooden,  and  high-pitched,  sometimes  more  or 
less  amphoric.  The  vocal  fremitus  is  usually 
increased ;  and  there  is  often  bronchophony  or 
pectoriloquy.  The  respiratory  sounds  will  vary 
according  to  the  extent  of  the  bronchial  dilata- 
tion and  excavation,  and  the  amount  of  secretion. 
They  are  for  the  most  part  bronchial;  usually 
large  and  loud  ;  and  often  distinctly  cavernous. 
When  there  is  much  secretion  in  the  dilated 
bronchi,  high-pitched  bubbling  rdles  are  heard, 
which  are  often  amphoric  and  cavernous.  These 
may  be  audible  only  after  cough.  The  opposite 
lung  is  usually  hyper-resonant,  and  the  respira- 
tion exaggerated. 

Diagnosis. — The  diagnosis  of  chronic  pneu- 
monia rests  mainly  on  the  physical  signs.  The 
diseases  with  which  it  is  most  liable  to  be  con- 
founded are  chronic  phthisis,  and  retraction 
from  pleurisy.  In  the  most  chronic  forms  of 
phthisis,  where  the  fibrosis  of  the  lung  is  con- 
siderable, the  diagnosis  from  non-phthisical 
consolidation  may  present  some  difficulty.  This 
difficulty,  however,  rarely  exists  except  in  those 
cases  in  which  the  chronic  pneumonia  involves 
only  the  upper  portions  of  the  lung.  Here  the 
situation  of  the  consolidation  is  very  greatly 
in  favour  of  its  phthisical  nature.  This  proba- 
bility is  infinitely  increased  if  the  other  lung 
be  affected.  In  unilateral  basic  disease,  and  in 
induration  of  the  whole  of  one  lung,  the  other 
lung  being  healthy,  the  question  of  phthisis  can 
rarely  present  itself.  Disease  of  the  larynx  is 
in  favour  of  the  phthisical,  foetidity  of  the  sputa 
of  the  non-phthisical  nature  of  the  consolidation. 

The  retraction  resulting  from  pleurisy  with 
effusion  may  also  be  occasionally  confounded 
with  chronic  pneumonia.  Hero,  however,  there 
are  rarely  the  physical  signs  of  dilatation  of  the 
bronchi,  and  the  vocal  fremitus  is  more  commonly 
diminished.  The  presence  of  abundant  foetid 
sputa,  of  pyrexia,  onaciation,  &c,  in  chronic 
pneumonia  will  also  in  most  cases  render  the 
diagnosis  easy. 

Prognosis. — Chronic  pnoumonia,  when  it  in- 
volves a  considerable  area  of  the  lung,  usually 


tends  ultimately  to  terminate  in  death,  although 
under  favourable  circumstances  life  may  be  pro- 
longed for  many  years.  When  the  induration  is 
more  limited,  and  remains  quiescent,  the  general 
health  and  duration  of  life  may  sometimes  be 
but  little  affected.  The  most  important  element 
in  the  prognosis  is  the  condition  of  the  bronchi. 
The  existence  of  bronchial  inflammation,  as  evi- 
denced by  profuse  expectoration,  is  always  un- 
favourable, as  it  not  only  weakens  the  patient, 
but  is  usually  attended  by  extension  of  the  in- 
duration, and  ultimately  leads,  in  the  dilated 
tubes,  to  ulceration  of  the  bronchial  walls  and 
surrounding  tissue,  and  occasionally  to  gangrene. 
Pyrexia,  as  another  evidence  of  inflammation  of 
the  bronchi  and  indurated  lung,  is  likewise  un- 
favourable, as  is  also  haemoptysis.  The  latter 
indicates  deep  ulceration,  and  it  may  in  excep- 
tional cases  endanger  life.  The  general  condition 
of  the  patient  must  also  be  taken  into  account 
in  making  a  prognosis.  Failure  of  strength  and 
of  digestive  power,  diarrhoea,  and  dropsy,  are 
all  of  unfavourable  augury. 

Treatment. — In  considering  the  treatment  of 
chronic  pneumonia,  it  is  in  the  first  place  im- 
portant to  bear  in  mind  that  the  usual  origin 
of  the  disease  is  some  more  acute  pulmonary 
inflammation.  Hence  the  necessity  for  the  most 
careful  management  and  supervision  of  such  in- 
flammations in  their  later  stages,  with  the  object 
of  procuring  a  complete  resolution  of  the  pneu- 
monic products. 

When  the  fibrosis  of  the  lung  is  established, 
it  is  hardly  necessary  to  remark  that  the  new 
growth  is  incapable  of  removal,  and  by  treat- 
ment we  can  only  hope  to  influence  the  extension 
of  the  disease,  and  control  the  bronchial  catar?h 
with  which  it  is  so  frequently  associated.  The 
frequency  and  gravity  of  bronchial  catarrh  has 
been  already  insisted  upon,  and  its  management, 
in  the  majority  of  cases,  constitutes  the  most 
important  element  in  the  treatment.  In  that 
class  of  cases  in  which  the  disease  owes  its 
origin  to  the  inhalation  of  irritating  particles 
of  solid  matter,  the  removal  of  the  patient 
from  the  source  of  irritation  is  obviously  called 
for. 

In  the  attempt  to  prevent  and  control  bron- 
chial catarrh,  the  question  of  climate  must  ne- 
cessarily present  itself,  and  very  much  may 
usually  be  done  by  residence  at  some  suitable 
station.  One  not  subject  to  vicissitudes  of  tem- 
perature, and  at  the  same  time  dry  and  mode- 
rately bracing,  is  most  likely  to  be  beneficial. 
The  patient  should  be  warmly  clad,  aud  every- 
thing should  be  done,  by  means  of  diet  and 
medicine,  to  improve  the  general  health,  inas- 
much as  the  better  the  state  of  nutrition,  the 
less  is  the  liability  to  bronchial  inflammation. 
Cod-liver  oil  and  iron  are  often  useful  for  this 
purpose.  If  an  attack  of  acute  bronchial  catarrh 
supervenes  it  should  bo  treated  at  once,  and  the 
importance  of  quickly  controlling  it  should  not 
be  forgotten.  In  the  medicinal  treatment  of  the 
more  chronic  catarrhal  process,  which  is  so  often 
associated  with  profuse  secretion,  much  may 
usually  be  gained  by  the  use  of  inhalations,  of 
which  turpentine,  creosote,  iodine,  and  carbolic 
acid  are,  perhaps,  the  most  generally  useful. 
These  not  only  tend  to  diminish  the  amount  of 
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secretion,  but  induce  coughing,  and  so  assist  in 
its  evacuation.  They  also  materially  lessen 
foe  tor.  Turpentine  may  be  administered  inter- 
nally with  the  same  object.  "When  the  cough 
is  excessive  and  prevents  sleep,  opium  and 
chloral  are  most  valuable.  Counter-irritation, 
especially  inunctions  with  iodine,  appear  some- 
times to  be  serviceable.  Gastric  disturbance, 
diarrhoea,  haemoptysis,  &c,  must  be  treated,  as 
they  arise,  on  general  principles. 

T.  Henry  Green. 

LUNGS,  Inflation  of. — This  term  is  used 
somewhat  ambiguously.  It  is  sometimes  em- 
ployed as  synonymous  with  emphysema  in  its 
general  sense.  More  correctly  it  has  been 
limited  to  that  condition  in  which  the  lungs  are 
acutely  and  temporarily  distended  more  or  less 
with  air  from  various  causes,  such  as  plugging 
of  the  bronchial  tubes,  a  condition  which  is 
usually  called  '  acute  emphysema.'  It  cannot  be 
said  to  give  rise  in  itself  to  any  definite  symp- 
toms ;  but  it  can  be  made  out  by  physical  ex- 
amination, the  signs  being  those  indicating 
excess  of  air  in  the  lungs. 

When  this  condition  exists,  the  aim  in  treat- 
ment should  be  to  get  rid  of  any  obstruction 
leading  to  the  imprisonment  of  the  air,  and  to 
help  the  lungs  in  expelling  it.  It  must  be 
remembered  that,  even  after  a  considerable 
degree  of  distension,  the  lungs  may  return  to 
their  normal  dimensions. 

Inflation  is  also  a  term  applied  to  that  expan- 
sion of  the  lungs  with  air,  which  is  aimed  at  in 
the  practice  of  artificial  respiration. 

Frederick  T.  Eobekts. 

LUNGS,  Malformations  of. — There  are  no 
malformations  of  the  lungs  which  can  be  re- 
garded as  of  much  importance  from  a  clinical 
point  of  view.  As  anatomical  peculiarities,  the 
shape  of  these  organs,  or  the  arrangement  of 
their  lobes,  may  be  abnormal.  In  a  case  which 
came  under  the  notice  of  the  writer,  one  of  the 
lungs  was  improperly  developed  and  unexpanded, 
in  connection  with  the  almost  complete  absence 
of  one  of  the  divisions  of  the  pulmonary  artery. 
The  form  of  the  lungs  is  frequently  more  or  less 
altered,  as  the  result  of  various  organic  diseases 
of  these  organs.        Frederick  T.  Roberts. 

LUNGS,  Malignant  Disease  of. — Synon.: 
Fr.  Carcinome  du  Poumon;  Ger.  Lungcnlcrcbs. 

Definition. — Malignant  disease  affecting  the 
pulmonary  tissues. 

iEiiOLOGY. — Malignant  disease  of  the  lungs  is 
of  more  frequent  occurrence  than  was  at  one 
time  supposed.  But  there  are  not  sufficient 
trustworthy  statistics  to  enable  us  to  determine 
its  relative  frequency  to  other  forms  of  thoracic 
organic  disease.  It  has  been  met  with  in  per- 
sons of  all  ages,  from  childhood  to  extreme  old 
age ;  but  the  middle  periods  of  life,  from  20 
to  60,  are  the  most  liable ;  and  the  two  sexes 
are  about  equally  obnoxious  to  the  diseaso.  As 
a  primary  disease,  originating  in  the  lungs,  can- 
cer is  undoubtedly  rare,  though  much  less  rare 
as  first  manifesting  its  presence  in  those  organs, 
either  by  local  or  general  symptoms.  In  by  far 
the  larger  number  of  cases  the  disease  in  the 
lungs  is  a  secondary  affection,  consequent  on  the 


transmission  of  cancer-cells,  or  blastema,  from 
other  parts  ;  and  in  this  way,  with  the  exception 
of  the  liver,  the  lungs  are  more  frequently  im- 
plicated than  any  other  internal  organ.  Thus, 
after  the  removal  of  an  external  cancer,  pulmo- 
nary symptoms  are  among  the  most  frequent 
and  earliest  indications  that  the  disease  has  in- 
vaded internal  organs. 

Anatomical  Characters. — The  right  lung 
has  been  considered  to  be  more  frequently 
affected  with  malignant  disease  than  the  left. 
This,  however,  does  not  accord  with  the  writers 
experience.  Of  thirty-nine  cases  tabulated  by 
him,  the  left  lung  was  the  principal  seat  in  four- 
teen, and  the  right  in  nine  only,  whilst  of  the 
remainder  either  both  lungs  were  affected,  or 
the  disease  was  confined  to  the  mediastinum.  Of 
the  several  varieties  of  cancer  encephaloid  is  by 
far  the  most  common  in  the  lungs  ;  colloid  and 
epithelioma  are  the  rarest ;  and  scirrhus  holds 
a  middle  place.  The  intermediate  varieties  of 
these  leading  forms  are  also  occasionally  seen. 

Symptoms  and  Diagnosis. —  In  proceeding 
now  to  describe  the  various  aspects  under 
which  these  several  varieties  are  presented  to 
the  clinical  observer,  their  natural  history  and 
diagnosis,  it  is  not  proposed  to  maintain  any 
precise  distinction  between  primary  and  secon- 
dary forms,  nor  to  discuss  the  minute  anatomy 
or  general  pathology  of  the  several  species,  such 
questions  having  been  considered  in  other  parts 
of  this  work.  The  object  of  the  writer  is  to  treat 
the  subject  from  a  clinical  point  of  view.  It  ia 
important,  however,  to  observe,  in  limine,  that 
cancer  may  either  commence  in,  or  eventually 
implicate  any  or  all  of  the  pulmonary  textures ; 
although  undoubtedly  both  the  primary  localisa- 
tion and  the  spread  of  the  disease  are  influenced 
by  the  particular  species.  Both  the  early  symp- 
toms and  the  subsequent  progress  of  the  case 
will  often  be  materially  modifiedby  the  particular 
tissue  that  is  mainly  implicated.  If  the  disease 
first  manifests  itself  in  the  form  of  sub-pleural 
growths,  both  the  early  symptoms  and  the  sub- 
sequent phenomena  will  differ  from  those  which 
present  themselves  when  the  disease  commences 
in  the  deeper  tissues  of  the  lungs.  And  it  is 
observable,  that  when  the  disease  commences  as 
disseminated  deposits  in  the  lungs,  these  depo- 
sits are  frequently  most  numerous  in  the  vicinity 
of  the  pleura,  so  that  this  membrane  is  very 
early  implicated,  in  many  cases,  when  it  is  not 
the  primary  seat  of  disease. 

For  clinical  purposes  we  cannot  do  better  than 
divide  intra-thoracic  cancerous  growths  into 
three  groups.  1.  Where  the  disease  is  dissemi- 
nated through  the  lungs,  either  in  the  form  of 
isolated  scattered  nodules  of  varying  magnitude, 
or  as  spreading  along  the  mucous  membrane  and 
sides  of  the  bronchial  tubes  and  vessels,  through 
a  greater  or  less  extent  of  tho  lung.  2.  Cases 
where  the  growth  is  more  localised,  occurring, 
for  the  most  part,  in  large  masses.  3.  Medias- 
tinal tumours  involving  tho  various  structures  at 
the  root  of  the  lungs,  and  eventually  giving  rise 
to  symptoms  of  pressure  and  distress  of  a  more 
or  less  serious  character. 

1.  Disseminated  Malignant  Disease. — In 
the  disseminated  form  of  pulmonary  cancer  the 
symptoms  vary  considerably,  according  to  the 
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Beat  of  the  growths.  When  the  pleural  sur- 
face is  chiefly  implicated,  both  the  symptoms 
and  the  physical  signs  are  essentially  those 
of  pleurisy,  though  the  degree  of  febrile  dis- 
turbance is  usually  very  slight,  and  but  little 
or  perhaps  no  false  mombrano  may  be  effused. 
The  exudation  is  generally  clear  serum,  or  serum 
mixed  with  blood ;  and  it  may  have  a  greenish 
or  brown  colour,  but  is  rarely  purulent  or  even 
semi-purulent.  As  the  effusion  increases  in 
amount,  the  ordinary  consequences  of  compres- 
sion of  the  lung  ensue,  but  dilatation  of  the  side 
is  generally  much  less  marked  than  in  simple 
pleurisy  with  effusion,  in  consequence  of  there 
being  less  giving  way  of  the  intercostals.  The 
fluid  generally  returns  speedily  after  paracen- 
tesis. 

When  the  mucous  and  submucous  membranes 
of  the  bronchi  and  the  surrounding  connective 
tissue  are  the  chief  seats  of  the  disease,  the 
physical  signs  are  those  of  bronchial  irritation 
and  emphysema,  which,  however,  may,  for  some 
time,  be  quite  disproportionate  to  the  dyspnoea 
and  other  symptoms  of  ordinary  bronchitis.  The 
expectoration  is,  for  the  most  part,  scanty,  and 
either  simply  mucous  or  mixed  with  blood ;  or 
small  bronchial  casts  may  be  expectorated. 
Examinatioa  with  the  microscope  will  occasion- 
ally reveal  characteristic  cancer-cells.  The 
resonance  of  the  chest  may  remain  normal,  when 
auscultation  proves  that  there  is  a  diminution 
of  air  entering  the  lung.  But  there  will  not  be 
the  hyper-resonance  of  emphysema.  Wheezing 
and  dry  and  moist  sounds  vary  much  with  the 
amount  of  constriction  of  the  tubes,  and  the 
amount  and  character  of  the  secretion.  But  in 
advanced  cases  of  this  kind,  by  the  spread  of  the 
disease  along  the  interlobular  septa  and  through 
the  lung,  its  condition  becomes  similar  to  that  of 
a  cirrhotic  lung,  and  the  clinical  aspects  of  the 
case  may  be  greatly  altered.  Perhaps  the  most 
characteristic  symptom  of  this  class  of  cases 
is  dyspnoea  insidiously  increasing,  especially  on 
exertion,  without  corresponding  symptoms  of 
either  congestion  of  lung  or  compression.  Of 
the  general  symptoms  the  most  characteristic 
is  that  of  steadily-advancing  debility,  which  is 
common  to  other  forms  of  cancer.  And  it  is 
from  asthenia,  or  from  general  cachexia,  that 
the  patient  usually  dies,  before  much  or  any 
disintegration  of  tissue  takes  place.  It  is  the 
scirrhous  variety  of  cancer  which  most  often 
thus  follows  and  implicates  the  bronchi. 

In  the  distributive  form,  characterized  by  nu- 
merous masses,  varying  from  the  size  of  amillet- 
aeed  to  that  of  a  pea,  scattered  throughout  the 
lungs,  the  clinical  phenomena,  both  local  and 
general,  may  very  closely  simulate  those  of 
tubercle,  with  recurrent  attacks  of  bronchial 
irritation  and  congestion,  and  febrile  disturb- 
ance. But  as  a  rule,  to  which,  however,  some 
remarkable  exceptions  have  been  met  with, 
there  is  little  if  any  increase  of  temperature, 
nor  is  there  the  quickened  breath  and  frequent 
dry  cough  of  tubercle.  The  dyspnoea  is  chiefly 
on  exertion,  and  seems  more  due  to  feeble  circula- 
tion and  general  debility  than  to  either  pulmon- 
ary disease  or  febrile  disturbance.  Indeed  the 
absence  of  local  signs  of  inflammation,  or  symp- 
toms of  functional  disturbance,  aro  frequently 


NT  DISEASE  OF. 

remarkable.  Signs  of  bronchial  irritation  la 
some  of  these  cases  have  been  early  noted  ana 
prominent  symptoms;  in  others  they  have  been 
slight  and  variable.  The  apices  of  the  lungs, 
though  often  implicated,  are  not  specially  and 
oarly  invaded  as  in  tubercle,  but  rather  the 
bases.  If  the  cancerous  growths  are  rapidly 
developed  and  extensively  distributed  through 
the  lungs,  botli  the  signs  and  general  symptoms 
become  greatly  modified,  and  the  case  proves 
speedily  fatal.  The  similarity  to  acute  tuber- 
culosis is  sometimes  very  close,  especially  in 
those  instances  in  which  there  is  marked  febrile 
disturbance,  and  recurring  slight  haemoptysis. 

2.  Localised  Malignant  Disease.  —  The 
second  class  of  cases  of  malignant  disease  of  the 
lungs,  in  which  the  disease  manifests  itself  in 
the  form  of  isolated  masses  of  larger  size,  is  the 
most  common.  There  may  be  one  such  tumour 
or  several,  at  first  assuming  a  rounded  form, 
but  as  they  gradually  invade  the  lung,  acquiring 
an  indefinite  shape,  and  involving  a  large  portion 
or  even  the  whole  of  the  lung.  Such  tutjours, 
being  most  frequently  of  the  encephaloid  varie- 
ties of  malignant  disease,  often  grow  rapidly, 
and  as  rapidly  disintegrate,  giving  rise  to  haemor- 
rhage and  destruction,  not  only  of  the  mass  itself, 
but  also  of  the  surrounding  tissues.  In  this  way 
vomicae  may  be  formed,  or  portions  of  lung  mar 
become  gangrenous.  The  symptoms  and  progress 
of  these  cases  necessarily  vary  much.  If  the 
growth  or  growths  have  attained  any  considerable 
size,  there  is  dulness  on  percussion,  and  an  absence 
of  respiratory  murmur  over  the  affected  portion 
of  lung.  The  presence  and  character  of  other 
physical  signs  depend  very  much  on  the  patency 
or  occlusion  of  the  bronchi.  When,  as  is  often 
the  case,  these  are  completely  occluded,  nothing 
whatever  may  be  detected  on  auscultation,  and 
all  vocal  fremitus  may  be  absent :  the  implicated 
portion  being  completely  shut  off  from  the  rest 
of  the  lung,  and  from  all  communication  with  the 
trachea.  If,  however,  the  bronchi  remain  patent, 
or — as  the  result  of  breaking  down  of  the  cancer- 
ous mass — if  communication  with  the  larger 
bronchi  has  been  re-established,  we  have  evi- 
dence of  abundant  secretion,  and  the  ordinary 
phenomena  associated  with  a  cavity.  In  such 
circumstances  microscopic  examination  of  the 
expectorated  matters  may  give  decisive  evidence 
of  the  nature  of  the  case.  On  the  other  hand, 
before  any  such  consequences  have  arisen,  we 
may  have  in  the  case  of  a  large  tumour  involv- 
ing the  whole  or  the  greater  part  of  one  lung 
auscultatory  signs  which  are  with  difficulty  dis- 
tinguishable from  those  of  extensive  pleuritic 
effusion.  In  other  instances,  where  the  portion 
of  lung  implicated  in  the  cancerous  growth  is 
limited  and  well-defined,  the  phj'sical  6igns  may 
so  closely  resemble  those  of  phthisis  as  to  lead 
astray  the  most  expert.  Thus  we  may  have 
limited  dulness  on  percussion,  with  absence  of 
respiration  ;  followed  by  signs  of  surrounding 
irritation,  slight  haemoptysis,  cough,  expecto 
ration,  and  indications  of  a  cavity.  In  some 
rare  instances  there  have  been  limited  flattening 
and  altered  form  of  the  chest- walls,  6uch  as 
characterise  chronic  phthisis.  Copious  haemop- 
tysis, except  in  connection  with  extensive  de- 
struction of  lung-tissue,  is  not  commoo  in  cancer 
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of  the  lung.  The  diagnosis  in  these  instances, 
•where  the  local  signs  so  closely  resemble  phthisis, 
must  be  based  mainly  on  the  constitutional  symp- 
toms, and  the  history  of  the  case.  There  is 
considerable  difference  as  to  the  progress  and 
mode  of  termination  in  the  whole  of  the  class 
of  cases  now  under  consideration.  Long  before 
the  local  changes  have  advanced  far  enough  to 
admit  of  a  decisive  diagnosis,  the  patient  may 
die  from  rapidly-increasing  debility  and  emacia- 
tion, with  more  or  less  of  hectic  fever,  and  even 
typhoid  phenomena ;  or  he  may  be  carried  off 
by  rapidly-occurring  pleuritic  effusion.  In  other 
instances  cancer  developing  in  other  organs  is  the 
cause  of  death.  Indeed,  in  a  large  proportion 
of  cases  the  manifestation  of  malignant  growths 
in  the  neck,  the  axilla,  or  other  parts,  places 
beyond  question  the  nature  of  the  case.  So  long 
as  the  growth  is  confined  to  the  substance  of  the 
lung,  and  does  not  implicate  the  nerve-trunks 
and  larger  vessels,  there  is  usually  little  pain, 
paroxysmal  dyspnoea,  or  disturbance  of  the  heart's 
action,  excepting  such  as  may  be  due  to  feeble- 
ness of  muscular  power.  Nor  is  there  generally 
any  external  cedema,  or  distension  of  the  super- 
ficial veins.  The  reverse  of  all  this  characterises 
the  cases  in  which  the  mediastinum  and  the  roots 
of  the  lungs  become  involved. 

8.  Mediastinal  Tumours. — This  form  of  ma- 
lignant disease  of  the  lungs  is  described  under  a 
separate  heading.  See  Mediastinum,  Diseases  of. 

Phoqnosis  and  Treatment. — The  subject  of 
the  prognosis  and  treatment  of  malignant  disease 
of  the  lungs  in  its  various  forms,  will  be  more 
conveniently  discussed  in  the  article  Medias- 
tinum, Diseases  of. 

J.  Eisdon  Bennett. 

LUNGS,  Malpositions  of. — Among  mal- 
positions may  be  regarded  those  conditions  in 
which  the  lung  is  contracted  more  or  less 
within  its  normal  limits  ;  or,  on  the  other  hand, 
distended  so  as  to  pass  beyond  its  usual  bounda- 
ries. One  or  both  organs  may  be  thus  affected. 
These  alterations  may  result  either  from  more 
or  less  diminution  of  the  amount  of  air  in  the 
lungs,  as  in  cases  of  compression  or  collapse ; 
from  excess  of  the  same,  as  in  emphysema  and 
hypertrophy;  or  from  diseases  which  affect  their 
structure.  The  lung  may  also  be  displaced 
by  the  pressure  of  tumours,  in  addition  to  being 
compressed.  The  most  important  malposition 
of  the  lung,  however,  is  that  known  as  hernia, 
in  which  a  portion  of  the  organ  projects  into  the 
neck,  or  through  some  part  of  the  chest-walls, 
or  through  the  diaphragm  into  the  abdominal 
cavity.  If  the  hernia  passes  towards  the  surface 
of  the  body,  it  may  bo  made  out  clinically,  being 
indicated  by  a  soft  and  compressible  swelling, 
localised,  resonant  on  percussion,  and  rendered 
more  prominent  by  a  cough.  Pulmonary  symp- 
toms might  possibly  bo  present.  It  is  imprac- 
ticable to  detect  a  hernia  of  the  lungs  through 
the  diaphragm.         Frederick  T.  Eobebts. 

LUNGS,  Morbid  Gro\vths  in. — The  for- 
mations in  the  lungs  which  belong  to  the  class 
of  morbid  growths  may  be  thus  enumerated, 
in  the  order  of  their  importance  : — 1.  Tubercle. 
2.  Cancer.  3.  Syphilitic  gummaia.  4.  Hydatids. 
6.  Bare  formations,  such  as  sarcoma,  enchon- 
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droma,  osteoid  and  myeloid  growths,  haema- 
toma,  lymphatic  formations,  &c.  Most  of  these 
are  discussed  under  their  appropriate  headings, 
and  it  is  unnecessary  to  allude  to  them  any 
further  here.  Those  belonging  to  the  last  group 
are  usually  rather  of  pathological  interest 
than  of  clinical  importance,  as  they  rarely  give 
rise  to  any  local  symptoms  or  physical  signs 
during  life,  and  are  merely  discovered,  as  a  rule, 
at  the  post-mortem  examination.  It  is  a  question 
how  far  some  of  these  growths  are  to  be  re- 
garded as  being  of  a  malignant  nature.  In  some 
cases  they  are  secondary  to  similar  growths  else- 
where, or  the  lung  may  be  involved  by  extension. 
Lymphatic  formations  in  the  lungs  are  some- 
times observed  in  cases  of  Hodgkin's  disease. 

Effects. — It  may  be  useful  to  indicate  the 
effects,  if  any,  which  morbid  growths  may  pro- 
duce in  connection  with  the  lungs.  1.  The 
lung-tissues  may  merely  be  more  or  less  dis- 
placed and  compressed ;  or,  in  course  of  timo, 
become  absorbed  or  atrophied,  in  proportion 
as  the  growth  progresses.  2.  The  distribu- 
tion of  air  in  the  lungs  may  be  modified  by  the 
mere  presence  of  a  growth,  so  that  in  one  part 
it  is  in  excess,  and  in  another  part  deficient.  3. 
Similarly,  the  circulation  of  blood  may  be  dis- 
turbed, leading  to  congestion  in  one  part,  and 
anaemia  in  another.  4.  Morbid  formations  are 
very  liable  to  cause  local  irritation.  Hence 
they  may  induce  bronchial  congestion  and  ca- 
tarrh, localised  acute  pneumonia  and  its  con- 
sequences, or  chronic  interstitial  pneumonia, 
which  may  lead  to  the  formation  of  a  fibrous 
capsule  around  a  growth.  5.  Certain  formations 
are  liable  to  undergo  degenerative  and  destruc- 
tive processes,  either  in  themselves,  or  along 
with  the  pulmonary  tissues.  In  this  way  they 
originate  ulcerations  or  cavities,  and  may  give 
rise  to  products,  which  are  not  only  injurious  to 
the  lungs,  but  also  infect  distant  parts  to  which 
they  may  be  conveyed.  After  destruction  re- 
parative processes  not  unfrequently  take  place, 
with  loss,  however,  of  the  involved  portions  of 
the  lung-structures.  It  must  be  remarked  here 
that  some  morbid  growths  seem  to  become  in- 
filtrated through  the  pulmonary  tissues  without 
destroying  them ;  and  under  appropriate  treat- 
ment the  growth  is  absorbed,  leaving  the  in- 
volved portion  of  the  lung  intact.  This  applies, 
for  instance,  to  some  cases  of  syphilitic  infil- 
tration. 6.  Growths  in  the  lungs  sometimes 
extend  beyflnd  these  organs,  so  as  to  interfere 
with  neighbouring  structures,  causing  irritation, 
pressure,  or  destructive  effects.  Thus,  local 
pleurisy,  pressure  on  vessels  or  nerves,  destruc- 
tion of  bones,  and  other  consequences  may  ensue. 
In  short,  the  growths  become  then  practically  in- 
tra-thoracic  tumours,  and  produce  similar  effects. 

Symptoms. — What  has  been  stated  as  to  the 
effects  of  morbid  growths  in  the  lun^s  will  readily 
explain  the  clinical  signs  which  they  tend  to 
originate.  They  may  be  of  such  little  conse- 
quence that  they  produce  no  sign  whatever 
during  life,  not  interfering  in  any  way  with  the 
respiratory  functions,  or  being  thomsolves  in  in- 
sufficient amount  to  be  discoverable  by  physical 
examination.  Indeed,  some  formations  may  in- 
vade the  lungs  to  a  considerable  extent  so  insi 
diously  that  no  evident  symptoms  are  induced. 
3  M 
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The  writer  has  known  cases  in  which  the  lungs 
wero  extensively  implicated  in  secondary  cancer 
without  any  symptoms,  except  60me  feeling 
of  shortness  of  breath  on  exertion.  Usually, 
however,  various  degreos  and  combinations  of  the 
ordinary  pulmonary  symptoms  may  be  antici- 
pated— namely,  pain  in  some  part  of  the  chest, 
cough,  expectoration,  the  sputum  sometimes 
containing  fragments  of  the  growth,  haemoptysis, 
and  dyspncea.  Pressure-symptoms  in  connection 
with  other  structures  are  induced  in  some  cases. 
Physical  examination  may  detect  the  disease 
when  there  are  no  symptoms  ;  or  these  may  co- 
exist with  physical  signs,  which  either  reveal 
the  presence  of  the  morbid  formation  itself — 
such  as  alteration  in  the  shape  and  size  of  the 
chest,  deficient  expansion,  dulness,  bronchial  or 
other  abnormal  breath-sounds,  modified  vocal 
fremitus  and  resonance ;  of  its  effects  on  the 
lungs;  of  the  formation  of  cavities;  or  of  its 
effects  on  neighbouring  parts.  The  particulars 
relating  to  these  points  are  discussed  in  other 
articles.  Definite  general  symptoms  are  asso- 
ciated with  many  forms  of  morbid  growth  in  the 
lungs. 

Treatment  The  principles  of  treatment  of 

morbid  growths  in  the  lungs  are,  first,  to  get  rid 
of  them,  if  possible,  by  medicinal  means,  as  in 
the  case  of  syphilis ;  secondly,  to  treat  their 
effects  ;  thirdly,  to  treat  local  symptoms  which 
may  arise  ;  and  fourthly,  to  treat  the  general 
symptoms.  Frederick  T.  Eoberts. 

LUNGS,  CEdema  of. — Synon.  :  Fr.  (Edeme 
du  Poumon ;  Ger.  Lungenodem. 

Definition. — Infiltration  of  the  pulmonary 
tissue  with  serous  fluid. 

The  serous  fluid  is  effused  from  the  pulmonary 
capillaries  into  the  pulmonary  textures,  and  into 
the  alveolar  and  bronchial  spaces. 

^Etioiogy. —  The  causes  of  this  exudation  are 
manifold,  but  of  two  sorts  : — (a)  Disordered  cir- 
culation:—I.  active  congestion,  attendant  upon 
inflammatory  conditions  of  the  lungs  and  bron- 
chi; 2.  passive  congestion;  3.  mechanical  con- 
gestion— in  heart-diseases,  emphysema,  or  pres- 
sure upon  the  pulmonary  veins ;  4.  want  of 
tone  of  vessels  after  inflammatory  conditions,  as 
pneumonia  or  bronchitis,  or  pressure  upon  the 
vagus  nerve  or  pulmonary  plexus  ;  5.  afflux  of 
blood  to  the  lungs  in  croup,  and  during  the 
asthmatic  paroxysms  determined  by  the  ineffec- 
tual efforts  at  inspiration,  (b)  Morbid  conditions 
of  the  blood: — in  albuminuria,  and  to  a  less  de- 
gree in  other  diseases  in  which  the  condition  of 
the  blood  is  altered  or  impaired — for  example, 
scurvy,  purpura,  anaemia,  hydreemia — the  lungs 
partaking  of  the  general  disposition  to  dropsy. 

Anatomical  Ciiaeactbbs. — In  cases  of  oedema 
pnlmonum,  the  lungs  are  usually  large,  filling 
the  thoracic  cavity,  and  sometimes  indented  by 
che  ribs.  Thoy  are  heavy;  their  pleural  sur- 
faces are  wet;  and  the  pleural  cavities  contain 
an  excess  of  serum.  Both  lungs  are  as  a  rule 
affected,  tiieir  lower  and  most  dependent  por- 
t  ions  chiefly;  and  one  lung,  on  the  side  to  which 
I  he  patient  has  last  inclined,  is  moro  highly 
ccdematous  than  tho  other.  The  higher  the 
degree  of  cedema,  the  less  cropitant  the  lung, 
and  the  moro  distinctly  the  surfaco  pits  on  pres- 


sure. A  portion  cut  from  a  simply  cedemntoub 
lung  will,  however,  almost  always  float  in  water; 
but  at  the  base  of  the  lung  there  is  usually  some 
collapse  in  addition  to  the  cedema,  and  a  por- 
tion removed  therefrom  sinks.  On  section  the 
lung  exudes  abundant  thin  serum,  and  more 
or  less  frothy  fluid,  with  which  the  bronchial 
tubes  are  also  occupied.  On  first  making  a 
section,  the  succulent  tissue  will  break  down 
easily  under  the  finger;  but,  after  the  excess 
of  fluid  has  been  squeezed  out,  the  lung  feels 
toughened.  CEdema  may  bo  found  at  any  por- 
tion of  the  lung — at  the  apex,  for  instance, 
determined  there  by  tho  inflammatory  process. 
The  transition  between  oedema  and  inflammatory 
consolidation  is  very  gradual  CEdema  is  also 
very  apt  to  pass  into,  or  to  be  complicated  with, 
a  certain  degree  of  inflammation.  The  degree  of 
friability,  and  of  compressibility,  and  the  applica- 
tion of  the  water  test,  are  the  readiest  methods 
of  distinguishing  between  the  two.  If  a  por- 
tion of  oedematous  lung  be  examined  under  the 
microscope,  the  alveoli  are  found  to  contain 
more  or  less  numerous  large  granular  cells,  but 
these  are  never  so  numerous  as  to  occupy 
entirely  the  alveoli. 

Symptoms. — The  symptoms  of  oedema  of  the 
lungs  are— in  addition  to  those  of  the  disease 
which  has  produced  it  —  dyspnoea,  which  may 
amount  to  orthopnoea;  troublesome  'retching' 
cough;  and  difficult,  yet  tolerably  abundant, 
frothy,  serous  expectoration.  The  percussion-note 
is  deadened  at  both  bases,  although  the  dulness 
is  usually  more  extensive  at  one  base  than  the 
other  ;  the  vocal  fremitus  is  diminished;  the  re- 
spiratory murmur  is  enfeebled  or  lost;  and  a  fine 
bubbling  crepitation  is  heard. 

Diagnosis. — The  diagnosis  of  pulmonary  oede- 
ma is  not  usually  difficult.  The  absence  of  pleuri- 
tic pains  and  of  fever,  and  the  double-sidedness 
of  the  disease,  together  with  the  absence  of  any 
true  bronchial  breathing  or  asgophony,  will  ex- 
clude pneumonia  or  pleurisy.  The  presence  of 
dulness  will  also  distinguish  the  condition  from 
simple  capillary  bronchitis,  with  a  certain  de- 
gree of  which,  however,  it  is  often  combined. 
The  general  condition  of  the  patient,  and  the 
presence  or  absence  of  those  diseases  or  circum- 
stances which  are  known  to  produce  oedema  of 
the  lungs,  must  be  carefully  taken  into  consider- 
ation. If,  for  instance,  after  an  asthmatic  pa 
roxysm  we  hear  some  fine  bubbling  r&lcs  over  the 
bases  of  the  lungs,  and  find  the  patient  expecto- 
rating an  unusual  quantity  of  frothy  serous  fluid, 
we  may  suspect  pulmonary  oedema  rather  than 
bronchitis. 

Prognosis. — The  prognosis  in  oedema  of  tho 
lungs  depends  mainly  upon  the  general  or  local 
conditions  with  which  it  is  associated.  It  is  of 
very  grave  purport  in  chronic  Bright's  disease,  or 
in  heart-disease.  It  is  also  a  grave  complication 
in  chronic  bronchitis,  showing  failure  of  heart- 
power.  It  is,  however,  often  a  transient  and 
unimportant  affection  when  it  succeeds  to  acute 
chest-affections,  as  pneumonia  or  bronchitis,  or 
to  asthma.  As  a  complication  of  acute  chest- 
affections,  it  is  rarely  recognised  clinically. 

Treatment. — The  treatment  of  pulmonarj 
cedema  is,  in  all  important  cases,  derivative. 
Poultices  are  to  be  applied  to  the  chest,  with 
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sufficient  mustard  to  produce  redness.  Dry- 
cupping  'will  often  give  great  relief.  Blisters 
should  be  avoided.  "Watery  purgatives  should 
be  administered,  according  to  the  strength  of 
the  patient.  Diuretics  are  useful  in  some  cases, 
especially  the  vegetable  diuretics,  such  as  digi- 
talis, juniper,  and  scoparium,  as  also  nitric 
ether ;  and  the  same  is  to  be  said  of  diaphor- 
etics, for  example,  acetate  of  ammonia,  -warmth, 
air  baths.  Moderate  stimulation  and  support 
must  be  kept  up.  Kidney  or  heart-disease  if 
present  will  mainly  determine  the  exact  treat- 
ment. If  there  be  failure  of  cardiac  power, 
tether,  ammonia,  and  alcoholic  stimulants  are 
required;  and  if  the  heart's  action  continues 
hurried  or  irregular,  digitalis  is  especially  in- 
dicated. When  we  suspect  a  loss  of  tone  of 
vessels,  as  after  bronchitis  or  pneumonia  and 
in  anaemic  states,  perchloride  of  iron  with  some 
mineral  acid  is  to  be  recommended. 

In  all  cases  rest  in  bed  or  on  a  couch  is  neces- 
sary. R.  Dodqlas  Powell. 

LUUG,  Perforation;  of. — Synon.:  The  term 
•pneumothorax  is  almost  equivalent. 

Definition. — The  formation  of  an  opening 
through  the  pulmonary  pleura,  communicating 
with  the  interior  of  the  lung. 

2Etiology. — Perforation  of  the  lung  may 
arise  in  many  ways.  Its  causes  may  be  classified 
under  the  three  following  headings  : — 

1.  Penetrating  wounds;  for  example,  gunshot 
wound,  punctured  wound,  or  laceration  by  a 
broken  rib. 

2.  Diseases  affecting  the  pleural  cavity  or 
neighbouring  organs ;  such  as  empyema,  hepatic 
abscess  or  hydatid,  or  suppuration  of  the  bron- 
chial glands. 

3.  Disease  affecting  the  lung  itself;  for  in- 
stance, phthisis,  emphysema,  gangrene,  hydatids, 
or  cancer. 

Of  all  the  causes  of  perforation  of  the  lung, 
phthisis  is  infinitely  the  most  common.  It  is 
the  rule  in  phthisis  for  pleuritic  adhesions  to 
form  pari  passu  with  the  pulmonary  lesion,  and 
these  adhesions  are  usually  very  firm  and  diffi- 
cult to  break  down.  In  neither  respect,  how- 
ever, does  this  rule  always  hold  good.  In  some 
rare  cases  in  the  earliest  stage  of  the  disease  a 
small  tubercular  nodule  situated  immediately 
under  the  pleura  softens,  and  the  pleura  gives 
way.  Again,  at  any  stage  of  the  disease  an  out- 
lying tubercular  mass,  situated  below  the  point 
to  which  the  pleural  adhesions  have  extended, 
may  soften  and  rupture  into  the  pleural  cavity. 

In  the  more  acute  pneumonic  varieties  of 
phthisis  there  is  often  a  singular  indisposition 
to  the  formation  of  pleural  adhesions.  The 
pulmonary  pleura  in  such  cases  becomes  covered 
with  a  thin,  smooth,  translucent  layer  of  lymph, 
shining  through  which  can  be  seen  at  several 
points  opaque  yellow  spots.  These  spots  aro 
found  to  correspond  with  underlying  masses  of 
softened  cheesy  material,  by  which  the  pleura 
has  been  undermined  and  deprived  of  its  vascular 
supply.  Pneumothorax  has  its  most  frequent 
origin  in  rupture  of  the  pleura  at  ono  of  these 
yellow  points. 

Finally,  sinuses  aro  sometimes  found  leading 
from  old  cavities  within  the  lung  to  the  ploural 


surface.  Occasionally  these  sinuses,  the  pleura 
being  adherent,  penetrate  through  the  thoracic 
wall  and  point  externally.  In  other  cases,  of 
which  the  writer  has  seen  two  examples,  they 
may  open  into  the  opposite  pleural  cavity. 

Anatomical  Chabactehs. — The  affected  lung 
is  in  all  cases  collapsed,  and  in  cases  of  old 
standing  may  be  so  completely  so,  and  covered  by 
such  thick  layers  of  lymph,  as  to  be  found  only 
with  difficulty.  The  opening  may  have  closed. 
It  is  sometimes  difficult  to  discern.  It  may 
consist  of  a  small  slit,  communicating  with  a 
cavity  by  a  slanting  sinus,  so  as  to  form  a  com» 
plete  valve ;  or  it  may  be  of  considerable  size, 
and  communicate  widely  with  a  cavity  or  Dron- 
chus.  All  degrees  of  patency  between  these 
two  extremes  occur.  The  position  of  the  open- 
ing is  very  variable ;  it  is  most  commonly  situa- 
ted somewhere  on  the  lateral  or  convex  side  of 
the  lung.  The  rupture  is  almost  always  into 
the  pleural  cavity  on  the  same  side.  It  may, 
however,  take  place  into  the  opposite  pleural 
cavity,  through  the  mediastinal  fold  of  pleura. 
The  pleura  is  inflamed,  and  covered  with  lymph; 
and  its  cavity  contains  air,  and  a  greater  or  less 
quantity  of  purulent  fluid.  The  heart  is  dis- 
placed, unless  in  some  rare  case  it  be  held  by  a 
strong  adhesion.  Someyears  ago  the  writer  tested 
the  degree  of  air-pressure  present  in  ten  cases 
of  pneumothorax  by  means  of  a  water-pressure 
gauge.  In  two  cases  it  was  nil ;  in  one  case  it 
was  equal  to  l-25  inch;  in  two  cases  2  inches;  in 
one  case  3"75  inches  ;  in  two  cases  4  inches;  in 
one  case  5'3  inches;  and  in  a  double  case  it 
equalled  3*5  inches  in  one  pleura,  and  2'7  in  the 
other.  The  gas  effused  approximates  in  com- 
position to  that  of  expired  air,  containing  from 
8  to  16  per  cent,  of  carbonic  acid.  Sometimes 
sulphuretted  hydrogen  also  isfoundinfcetid  cases. 

Symptoms  and  Signs. — The  symptoms  and 
signs  of  perforation  of  the  pleura  are  those  of 
pneumothorax  and  of  hydro-pneumothorax.  At 
the  moment  of  attack  sudden  acute  pain  is  felt 
in  the  chest,  at  the  seat  of  rupture,  and  is  im- 
mediately followed  by  great  dyspnoea  and  shock. 
In  a  well-marked  case  the  expression  of  face  is 
peculiarly  agonized  and  terror-stricken;  the  ex- 
tremities are  cold ;  damp  sweats  break  out ;  the 
pulse  is  quick  and  small ;  and  the  respirations  are 
exceedingly  rapid.  The  position  of  the  patient  is 
that  of  orthopncea,  with  an  inclination  forwards, 
and  to  the  sound  side  ;  it  is,  however,  frequently 
changed  in  the  endeavour  to  gain  breath.  The 
voice  is  feeble  and  whispering.  The  urgency  of 
the  shock  and  dyspnoea  depends  upon  the  amount 
of  useful  lung  suddenly  disabled.  If  the  patient 
survive  the  attack,  after  two  or  three  days  fever 
of  a  hectic  character,  with  sweats,  supervenes. 
In  some  cases,  however,  the  symptoms  of  pneu- 
mothorax come  on  very  insidiously. 

Physical  signs. — The  physical  signs  are  very 
characteristic.  There  is  enlargement  of  the  side 
affected,  and  effacement  or  bulging  of  the  inter- 
costal spaces.  The  heart  is  displaced  towards 
the  sound  side.  The  percussion-note  is  hyper- 
resonant  or  tympanitic  over  the  side  affected, 
except  where  (at  the  apex)  the  lung  may  perhaps 
be  still  adherent ;  and  on  auscultation  eithev 
no  rospiration  at  all  is  audible,  or  amphorio 
breathing  of  a  peculiar  character  may  be  heard 
3  m  2 
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at  one  or  more  points,  sometimes  accompanied 
with  the  characteristic  metallic  tinkle.  A  pecu- 
liar metallic  echo  is  heard  if  the  patient  coughs. 
If,  whilst  tho  ear  is  applied,  a  coin  placed  on 
the  diseased  side  is  struck  with  another  coin,  a 
characteristic  bell-note  is  heard.  The  vocal  fremi- 
tus is  diminished  or  lost.  Ata  later  stage,  when 
more  or  less  effusion  has  taken  place,  the  signs  of 
hydro-pneuniothorax  present  themselves,  namely, 
dulnoss  below  and  hyper-resonance  above — in 
varying  proportions  and  shifting  in  relative  posi- 
tion with  the  posture  of  the  patient.  If  the 
amount  of  fluid  be  moderate,  a  splash  or  suecus- 
sion-sound  may  be  elicited.  This  sound  may  be 
audible  to  the  ear  applied  to  the  chest,  or  to 
bystanders.  If  the  fluid  effusion  be  consider- 
able, intercostal  fluctuation  maybe  felt ;  and  this 
fluctuation  gives  to  the  finger,  on  percussion  at 
the  level  of  junction  of  air  and  fluid,  a  peculiar 
sensation  of  thrill.  The  position  usually  assumed 
by  the  patient  now  is  with  the  head  raised,  and 
leaning  towards  the  diseased  side. 

Diagnosis. — The  diagnosis  of  perforation  of 
the  lung  is  to  be  made  from  other  diseases ; 
and  also  with  respect  to  the  probable  nature 
of  the  opening,  and  the  degree  of  pressure  pre- 
sent. If  the  three  essential  signs  of  pneu- 
mothorax be  remembered,  namely,  displacement 
of  heart,  tympanitic  percussion-note,  and  either 
absence  of  respiration  or  amphoric  breathing, 
there  can  scarcely  be  any  difficulty  in  mak- 
ing the  diagnosis.  It  cannot  be  confounded  with 
a  bilateral  disease  like  emphysema.  The  shift- 
ing resonance  and  dulness,  the  succussion-splash, 
with  perhaps  metallic  tinkle  and  amphoric 
breath-sound,  are  signs  abundantly  sufficient  to 
distinguish  hydro-pneumothorax  from  ordinary 
empyema.  Respecting  the  nature  of  the  opening 
— whether  valvular  or  free,  careful  auscultation 
will  usually  gain  the  desired  information.  If 
amphoric  breathing  be  well-marked,  it  may  be 
assumed  that  the  opening  is  a  free  and  tolerably 
direct  one ;  if,  on  the  other  hand,  no  respiratory 
sound  be  audible,  the  communication  with  the 
pleura  is  indirect  and  more  or  less  completely 
valvular.  In  the  latter  case  the  pressure-symp- 
toms become  more  urgent. 

Peognosis. — Of  course  the  prognosis  in  every 
case  of  tubercular  pneumothorax  is  necessarily 
very  grave,  but  by  no  means  equally  grave  in  all 
cases.  The  following  considerations  will  guide 
to  a  correct  prognosis,  (a)  Nature  of  opening.  If 
the  communication  with  the  pleura  be  valvular, 
signified  by  the  entire  absence  of  breath-sound, 
and  the  increasing  urgency  of  dyspnoea,  the 
patient  will  die  in  a  few  hours,  unless  relieved 
by  paracentesis.  (b)  State  of  the  opposite  lung. 
If  the  effusion  of  air  have  occurred  on  tho  side 
least  affected  by  previous  disease,  the  case  is 
correspondingly  hopeless.  If,  on  the  other 
hand,  we  know  that  the  lung  now  collapsed  was 
previously  much  diseased,  and  if  the  other  lung 
be  but  little  affected,  the  duration  of  life  may 
not  be  greatly  shortened  by  the  accident.  Life 
is  then  gradually  extinguished  by  hectic  fever, 
and  progressive  disease  in  the  opposite  lung.  It 
is  by  no  means  impossible,  and  probably  hap- 
pens more  frequently  than  is  supposed,  that  the 
opening  in  the  pleura  may  close,  tho  air  become 
absorbed,  and  tho  case  converted  into  ono  of 
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simple  empyema.  In  pneumothorax  arising  from 
accidental  wound  or  injury  to  the  lung,  the  prog- 
nosis depends  upon  the  visceral  injury.  Theair  in 
th  e  pleura  is  absorbed wi  th  considerable  readiness. 

Tbeatmbnt. — In  all  cases  in  which  death  is 
threatened  by  asphyxia,  in  consequence  of  air 
accumulating  in  the  pleura,  paracentesis  with  a 
fine  trochar  must  be  performed.  This  will  in 
such  cases  give  great  relief,  and  may  be  repeated 
if  necessary.  There  is  a  tendency  for  an  open- 
ing at  first  completely  valvular  to  become  at  a 
later  period  more  patent  or  possibly  to  close,  so 
that  it  is  better  to  operate  when  necessary  with 
a  fine  trochar  than  to  make  a  permanent  open- 
ing. Eest  to  the  affected  side  should  be  secured, 
as  far  as  possible,  by  the  application  of  a  broad 
piece  of  strapping  extending  round  the  6ide  to 
beyond  the  middle  line  in  front  and  behind. 
The  shock  and  dyspnoea  are  best  treated  by 
opium  in  repeated  small  doses.  Stimulants  may 
also  be  necessary,  but  opium  is  far  more  useful. 

It.  Douglas  Powell. 

LUNG,  Eupture  of. — Eupture  of  the  lung 
is  an  extremely  rare  occurrence.  Cases  of  so- 
called  rupture  of  the  lung  from  external  violence 
are,  for  the  most  part,  really  produced  by  per- 
foration or  laceration  of  the  pleura  by  a  fractured 
rib.  It  is  said  that  rupture  of  the  lung  may 
occur  in  whooping-cough. 

LUNGS,  Syphilitic  Disease  of.— There  is 
still  much  uncertainty  as  to  the  effects  which 
syphilis  may  produce  in  connection  with  the 
lungs,  but  there  can  be  no  doubt  that  it  does 
sometimes  originate  specific  lesions  in  these 
organs,  though  much  less  frequently  than  in 
most  of  the  other  viscera.  They  are  generally 
only  met  with  in  advanced  cases  of  acquired 
syphilis,  when  the  signs  of  the  disease  are 
markedly  developed  in  other  parts.  Occasion- 
ally the  lungs  are  involved  in  congenital  syphilis. 
The  presence  of  a  tubercular  or  scrofulous  dia- 
thesis has  been  supposed  to  predispose  to  the 
implication  of  the  lungs  in  syphilitic  disease. 

Anatomical  Characters. — Gummata  consti- 
tute the  most  certain  and  unquestionable  lesions 
of  a  syphilitic  nature  in  the  lungs,  but  they 
are  rare.  "When  present,  they  vary  in  number 
from  one  to  many.  In  the  latter  case  they  are 
disseminated,  but  are  stated  to  have  a  predi- 
lection for  the  deeper  parts  of  the  organs.  In 
size  these  growths  usually  vary  from  a  pea  to 
a  walnut,  but  may  reach  the  dimensions  of  a 
large  egg.  They  are  generally  well-defined, 
rounded  in  shape,  and  often  surrounded  with 
a  fibrous  capsule.  In  their  early  condition  gum- 
mata in  the  lungs  appear  on  section  greyish 
or  brownish-red,  homogeneous,  firm,  and  dryish 
in  consistence.  Subsequently  they  tend  to  de- 
generate, becoming  more  or  less  caseous,  yel- 
low, and  less  consistent;  and  they  may  even 
break  down  in  the  centre,  so  as  to  form  cavities. 
The  structure  of  these  gummata  is  found  on 
microscopical  examination  to  bo  made  up  of  im- 
perfect fibres,  abortive  nuclei,  and  a  few  fibre- 
cells,  infiltrating  the  pulmonary  tissues,  and 
thickening  the  alveoli.  Afterwards  these  are 
mixed  with  granular  matter  and  other  products 
of  degeneration  and  disintegration. 

There  has  been  much  discussion  regarding  the 
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relation  of  syphilis  to  another  form  of  lesion 
affecting  the  lung-tissues,  namely,  a  variety  of 
chronic  interstitial  pneumonia.  There  seems 
every  reason  to  believe  that  this  morbid  condition 
is  in  some  instances  due  to  syphilis.  The'result 
is  a  fibroid  infiltration  of  the  pulmonary  tissue, 
which  in  its  general  and  microscopic  characters 
eanuot  be  distinguished  from  a  similar  condition 
due  to  interstitial  pneumonia  from  other  causes, 
but  the  new  tissue  is  said  to  be  more  vascular 
m  its  early  stages.  The  affected  parts  are 
much  indurated ;  and  any  bronchi  which  are  im- 
plicated tend  to  become  more  or  less  dilated. 
The  morbid  condition  may  be  distributed  in 
various  parts  of  the  lungs,  but  appears  to  have 
a  preference  for  their  bases  and  the  vicinity  of 
their  roots.  It  frequently  originates  at  the  sur- 
face, and  penetrates  thence  into  the  interior  of 
the  lungs  in  the  form  of  fibrous  bands,  the  pleura 
being  generally  thickened  or  adherent,  and  super- 
ficial puckerings  and  depressions  being  visible. 
In  other  instances  the  new  growth  commences 
around  gummata;  or  from  a  chronic  contracting 
peri-bronchitis,  associated  with  ulcerative  inflam- 
mation (Pye-Smith).  Dr.  Green  states  that  it 
originates  mainly  around  the  small  interlobular 
blood-vessels.  Syphilitic  fibroid  infiltration  has 
no  tendency  to  caseation ;  but  it  may  become  the 
seat  of  ulceration  or  gangrene. 

In  connection  with  congenital  syphilis,  a  pecu- 
liar condition  has  been  described  as  affecting  the 
lungs  in  new-born  or  very  young  infants,  under 
various  names,  such  as  syphilitic  pneumonia, 
white  hepatization,  and  epithelioma  of  the  lungs. 
It  assumes  a  more  or  less  diffuse  or  infiltrated 
arrangement,  but  is  of  variable  extent,  and  may 
involve  one  or  both  organs.  One  lung  may  be 
affected  throughout,  while  the  other  is  quite  free 
from  disease.  The  more  obvious  characters  are 
as  follows : — The  pleura  is  usually  unaffected. 
The  lung  is  enlarged,  and  may  be  in  a  state  of 
full  expansion,  so  that  its  surface  is  marked  by 
the  ribs ;  it  feels  remarkably  heavy ;  and  at  the 
seat  of  the  disease  is  dense,  firm,  hard,  and 
usually  resistant,  not  breaking  down  under  pres- 
sure. On  section  it  presents  a  white  or  yellow- 
ish-white colour,  being  more  or  less  bloodless ; 
is  uniform  and  smooth;  and  little  or  no  fluid  can 
be  expressed  or  scraped  from  the  cut  surface. 
Careful  examination  reveals  minute  bands  of 
fibrous  tissue  running  in  all  directions.  Micro- 
scopically the  change  seems  to  consist  mainly  in 
thickening  of  the  alveolar  walls  and  minute 
bronchi,  due  to  an  imperfectly  fibrillated  and 
nucleated  tissue,  which  undergoes  degenerative 
changes.  Most  observers  further  describe  an 
increase  in  the  epithelial  cells,  which  fill  the 
air-vesicles  and  minute  air-tubes,  but  "Wagner 
denies  this.  The  vessels  also  become  thickened 
and  ultimately  obliterated. 

It  may  be  remarked  that  the  bronchial  tubes 
or  their  divisions  may  be  affected  with  syphi- 
litic disease,  their  submucuous  tissue,  or  occa- 
sionally their  deeper  structures,  becoming  in- 
filtrated with  a  fibro-nuclear  growth.  Ulceration 
may  take  place,  followed  by  cicatrization,  and 
leading  to  thickening  of  their  walls,  and  narrow- 
ing or  even  complete  closure  of  their  channel 

Symptoms. — In  the  present  state  of  knowlodge 
it  is  impossible  to  write  with  anything  like  definito- 
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ness  respecting  the  clinical  history  of  syphilitic 
disease  of  the  lungs.  As  a  matter  of  fact,  in 
the  majority  of  cases  the  lesions  have  only  been 
discovered  after  death,  no  symptoms  having 
occurred  during  life  pointing  to  the  lungs ;  or, 
these  having  been  obscured  by  symptoms  affect- 
ing other  parts.  In  a  case  of  recognised  consti- 
tutional syphilis,  attention  should  be  paid  to  the 
lungs  as  well  as  to  other  organs,  and  it  would  be 
advisable  to  examine  them  from  .time  to  time,  as 
physical  signs  might  occur  without  any  obvious 
symptoms  to  attract  the  patient's  attention.  If 
pulmonary  symptoms  should  arise  in  a  person 
undoubtedly  syphilitic,  or  who  had  had  syphilis, 
the  possibility  of  the  lungs  being  affected  should 
specially  be  borne  in  mind.  Among  these  symp- 
toms haemoptysis  at  an  early  period  is  said  to 
be  important.  Physical  examination  might  pos- 
sibly reveal  the  presence  of  gummata,  as  evi 
denced  by  localised  dulness,  bronchial  breath 
ing,  increased  vocal  fremitus  and  resonance,  and 
other  signs  of  consolidation.  The  most  signifi- 
cant signs,  however,  are  those  indicating  marked 
induration  of  the  lung  from  fibroid  infiltration, 
especially  if  unilateral,  and  confined  to  the  base 
or  middle  portion  of  the  organ.  In  course  of 
time  signs  of  cavities  might  become  evident, 
due  to  breaking-down  of  gummata,  or  to  dilated 
bronchi.  The  general  symptoms  are  those  of 
constitutional  syphilis,  combined  with  those  of 
phthisis.  There  is  but  little  or  no  pyrexis 
accompanying  the  pulmonary  lesions ;  and  the 
progress  of  the  case  is  essentially  chronic.  The 
effects  of  treatment  may  be  of  peculiar  signi- 
ficance in  the  diagnosis  of  syphilitic  disease  of 
the  lungs.  If  such  symptoms  and  physical  signs 
connected  with  these  organs  as  have  been  in- 
dicated above  should  disappear  under  the  use 
of  anti-syphilitic  remedies,  a  diagnosis  of  this 
disease  might  fairly  be  made.  Indeed  some  ob- 
servers think  that  they  frequently  discover  and 
cure  it,  out  this  is  somewhat  doubtful. 

Tkeatment. —  If  syphilitic  disease  of  the 
lungs  be  recognised  or  suspected,  the  appropriate 
treatment  in  most  cases  is  to  administer  iodide 
of  potassium  freely  and  continuously.  In  some 
cases  a  mercurial  course  of  treatment  answers 
best ;  or  perchloride  of  mercury  might  be  com- 
bined with  the  iodide.  It  may  be  necessary  to 
employ  internal  remedies  or  local  applications 
for  the  relief  of  pulmonary  symptoms.  Cod- 
liver  oil  and  tonics  may  be  given  with  advantage 
for  the  amelioration  of  the  general  condition,  in 
cases  where  such  medicines  are  needed. 

Frederick  T.  Eobebts. 

LUNGS,  Tuberculosis  of. — Tubercle  is  the 
most  important  morbid  growth  affecting  th  e  lung 
but  it  is  by  no  moans  a  settled  point  what  should 
be  included  under  this  term.  Many  pat  ho  logistb 
only  recognise  as  tubercle  the  so-called  grey  gra- 
nulations ;  others  regard  the  various  masses  and 
infiltrations  noticed  in  cases  of  phthisis  as  of  this 
nature,  and  thoy  look  upon  tubercle  in  these  or- 
gans as  divisible  into  grey  and  yellow  varieties, 
and  arranged  either  in  granules  or  as  an  infil- 
tration. It  is  unnecessary  in  this  place  to  discuss 
this  subjoct  further,  as  it  is  considered  fully  in 
other  appropriate  articles.  Sec  Phthisis  ;  and 
Tuberculosis.  Frederick  T.  Eobebts. 
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LUPUS  ERYTHEMATOSUS  (lupus,  a 
wolf,  or  a  rodent  disease ;  and  ergt/ie/natosus,  re- 
lated to  erythema). — Synon.  :  Seborrhea  con- 
gest iva. 

Definition. — A  chronic  hyperemia  of  the  skin, 
attended  by  a  new  cell-growth,  followed  by  in- 
terstitial absorption,  and  ending  in  scar. 

^Etiology. — Women  are  more  liable  to  lupus 
erythematosus  than  men,  in  the  proportion  of  8  or 
10  to  1.  It  is  rare  before  puberty,  and  most  often 
begins  between  the  ages  of  20  and  30  years ;  but 
no  age  of  adult  life  up  to  60  or  70  is  exempt. 
Weakly  persons  are  thought  by  some  to  be  most 
liable,  but  it  may  attack  perfectly  healthy  people 
— at  any  rate  there  is  no  intimate  connection 
with  any  other  special  disease.  This  affection  is 
not  hereditary.    It  attacks  all  classes  of  society. 

Anatomical  Characters. — The  capillaries  of 
the  cutis  are  dilated,  and  a  small-celled  new- 
growth  develops  in  it,  close  under  the  epider- 
mis, around  the  orifices  of  the  sebaceous  and 
hair-follicles  and  the  sweat-ducts.  There  is  an 
increased  secretion  of  sebum ;  and  crusts  of 
epidermis  and  fatty  matter  form.  The  terminal 
scar  is  due  to  destruction  of  normal  tissue  by 
the  new-growth ;  partial  fatty  degeneration  and 
absorption  of  the  latter ;  and  conversion  of  the 
remainder  into  permanent  connective-tissue. 

Symptoms. — Lupus  erythematosus  most  often 
attacks  the  face.  Small  patches  of  well-defined 
crimson  or  purplish  redness  form  on  the  skin 
of  the  cheeks  or  nose,  and  remain  for  a  long 
period  unaltered ;  they  then  become  covered  in 
parts  with  thin,  firmly  adherent,  dirty-looking 
crusts,  which  if  removed  are  found  to  send  pro- 
cesses into  the  dilated  mouths  of  the  sebaceous 
giands.  In  the  final  stage,  the  redness  gives  place 
to  a  very  superficial  whitish  scar.  Confluence 
of  several  small  patches  gives  rise  to  irregular 
patterns.  When  both  cheeks  are  attacked  at 
once,  the  patches  tend  to  unite  across  the  nose 
in  the  shape  of  a  bat's  wing  or  butterfly.  The 
scalp  often  suffers,  and  there  is  permanent  loss 
of  hair.  Other  seats  of  lupus  erythematosus  are 
the  ears,  eyelids,  lips,  and  backs  of  the  hands ; 
but  it  may  exceptionally  occur  on  the  arms  and 
legs,  on  the  trunk,  and  on  several  parts  at  one 
time.  There  is  no  pain,  or  ulceration,  but  some- 
times slight  itching.  Exposure  to  cold  winds  or 
to  great  heat  aggravates  the  disease.  In  Germany 
an  acute  form  has  been  observed,  in  which  the 
eruption  quickly  covers  a  large  part  of  the  body  ; 
is  attended  w>th  fever  and  prostration  ;  and  may 
end  in  deatli.    The  writer  has  seen  such  a  case. 

Complications.  —  Recurrent  erysipelas  has 
been  noticed  more  often  in  lupus  erythematosus 
than  in  lupus  vulgaris.  These  two  forms  of  lupus 
may  occur  in  the  same  individual. 

Diagnosis. — This  disease  is  to  bo  diagnosed 
from  lupus  vulgaris,  by  its  commencement  after 
puberty  ;  by  its  very  superficial  charactor ;  and 
Dy  the  sebaceous  crusts.  From  eczema,  which  it 
sometimes  resembles  at  first  sight,  lupus  erythe- 
matosus may  be  distinguished  by  the  history, 
chronicity,  trifling  itching,  and  the  presence  of 
scars.  For  its  diagnosis  from  acne  rosacea  see 
Acne. 

Prognosis. — This  disease  is  very  chronic,  and 
may  last  for  years.  Pormanent  cure  is  very 
doubtful,  on  account  of  the  tendency  to  relapse. 


Except  in  the  acute  form,  which  is  rare,  there 
is  no  danger  to  life. 

Treatment.  —  In  the  treatment  of  lupus 
erythematosus  the  first  indication  is  to  rectify 
any  derangement  of  the  general  health.  There  is 
no  specific  internal  remedy.  Arsenic  and  merourj 
are  not  indicated ;  milk  and  cod-liver  oil  improve 
the  nutrition.  Externally,  mild  caustics  suit  best. 
Emplastrum  hydrargyri  should  always  be  tried, 
spread  thickly  on  linen,  with  enough  oleum 
terebinthinae  to  make  it  soft,  and  applied  every 
night  for  a  long  period.  The  liniment  or  tincture 
of  iodine  can  be  painted  on  until  slight  inflam- 
mation is  set  up,  and  repeated  after  an  interval ; 
or  spirit  of  soap  (R,  saponis  mollis  5j,  spiritus 
rini  3ss-3j)  may  be  rubbed  in  in  the  same  way, 
and  let  dry  on.  Stronger  caustics,  such  as  the 
solution  of  caustic  potash,  require  great  caution 
in  their  use  (see  Lupus  Vulgaris).  Some  cases 
do  best  with  soothingremedies — such  as  unguen- 
tum  zinci  benzoati,  or  a  lead  lotion  (R,  liquoris 
plumbi  subacetatis  ^j,  glycerini,  31J)  applied 
warm  after  the  crusts  are  removed ;  and  the  lat- 
ter are  always  of  service  in  the  intervals  between 
the  caustics.  Edward  I.  Sparks. 

LUPUS  VULGARIS  (lupus,  a  wolf,  or  a 
rodent  disease ;  and  vulgaris,  common). — Synon.  : 
Fr.  Scrofulide  maligne  ;  Dartre  rongeante ;  Ger. 
Lupus;  Fressende  Flechte. 

Definition. — A  very  chronic  non-contagious 
disease  of  the  skin  and  mucous  membranes ; 
chiefly  due  to  an  infiltration  of  small  round 
cells  into  their  substance ;  attended  either  with 
epidermic  exfoliation,  interstitial  absorption,  or 
destructive  ulceration. 

.^Etiology. — The  aetiology  of  lupus  vulgaris 
is  unknown.  Some  cases  occur  in  scrofulous  per- 
sons with  enlarged  or  suppurating  lymphatic 
glands,  diseases  of  the  bones  and  joints,  &c,  or  in 
the  children  of  consumptive  parents;  but  in  the 
larger  number  lupus  affects  perfectly  healthy 
people.  Most  cases  begin  very  early  in  life, 
from  the  second  or  third  year  up  to  puberty. 
The  ulcerative  form — lupus  exedens — may  begin 
still  later,  but  it  is  very  rare  for  it  to  do  so  after 
the  thirtieth  year.  Women  are  somewhat  more 
liable  to  lupus  than  men,  and  country  people 
than  townspeople.  It  is  in  no  way  due  to  syphilis, 
either  hereditary  or  acquired ;  and  instances 
in  which  two  members  of  the  same  family  are 
attacked  are  rare. 

Anatomical  Characters. — The  cutis  in  lupus 
is  infiltrated  with  vast  numbers  of  small  round 
cells  of  about  0'004  mm.  in  diameter,  which  en- 
croach on  and  gradually  destroy  its  proper  tis- 
sues. The  new-growth  has  a  certain  resemblance 
to  granulation-tissue  (Virchow).  It  is  highly 
vascular,  and  contains  new-formed  capillary 
vessols.  Nodules  have  been  described,  dissemi- 
nated through  the  cutis,  each  consisting  of  one  or 
more  central  multinuclear  giant-cells,  surrounded 
by  bands  of  smaller  cells  which  shade  off  into 
the  granulation-tissue.  These  nodules  exactly 
resemble  grey  tubercle  (Friedlander).  Some  au- 
thorities regard  these  giant-cells  as  retrograde 
products,  due  to  central  fusion  of  the  endothelial 
cells  of  sweat-ducta,  blood-vessels,  and  lympha- 
tics, with  persistence  of  their  nuclei  (Lang). 
The  epidermis  covering  the  lupus-tissue  is  thick- 
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ened ;  the  lower  cells  of  the  rete  mueosum  are 
fattily  degenerated,  and  contain  reddish  pigment. 
Lupus-tissue  is  very  persistent.  It  may  either 
undergo  fatty  degeneration  and  subsequent  ab- 
sorption, without  lesion  of  the  epidermis ;  or 
else  the  latter  breaks  down  too,  and  ulceration 
is  the  result. 

Symptoms. — Lupus  usually  begins  as  one  or 
more  small,  smooth,  reddish-brown,  or  reddish- 
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itching,  will  generally  render  it  easy  to  distin- 
guish this  disease  from  circumscribed  forms  of 
psoriasis  and  eczema ;  and  its  commencement  in 
early  life  will  clearly  separate  it  from  epithelial 
cancer  and  rodent  ulcer.  It  is  with  syphilis  that 
it  is  most  apt  to  be  confounded,  and  the  diagnosis 
between  lupus  exedens  on  the  nose,  and  an  ulce- 
rating syphilide,  is  sometimes  extremely  diffi- 
cult, or  at  first  sight  impossible.  In  these  cases, 


yellow  blotches,  from  the  size  of  a  pin's  head  to  |  after  carefully  considering  the  history,  we  mus' 


a  split  pea,  which  may  be  level  with  the  skin, 
or  else  raised  in  the  form  of  small  tubercles. 
Several  of  these  are  generally  aggregated  into  a 
patch,  and  a  number  of  them  may  coalesce,  so 
as  to  cover  extensive  surfaces  of  skin ;  but  this 
is  the  exception  rather  than  the  rule.  Any 
change  that  occurs  is  always  slow,  and  a  patch 
the  size  of  a  shilling  or  a  florin  may  take  years 
to  form.  In  the  non-ulcerative  variety,  thin, 
epidermic  scales  are  continually  thrown  off  from 
the  surface  of  the  tubercles — lupus  exfolia-  j 
tivus.  After  a  while,  interstitial  absorption  of  j 
the  lupus-cells  begins  in  the  older  tubercles, " 
and  a  bluish-white  papery  sear  is  left.  In  other 
cases  the  tubercles  soften,  ulcerate,  and  become 
covered  with  greenish-yellow  adherent  scabs, 
beneath  which  the  ulcer  extends.  The  surround- 
ing parts  are  swollen,  and  the  edge  of  the  ulcer 
is  pinkish.  Eemoval  of  the  scab  exposes  a 
loss  of  substance,  with  sharp-cut  edges,  and  u. 
granulating  base  covered  with  purulent  secre- 
tion. The  ulceration  may  attack  structures 
deeper  than  the  skin,  and  destroy  cartilage, 
fibrous  tissues,  muscle,  and  even  bone.  The 
mucous  membranes  are  not  often  primarily 
affected  by  lupus,  though  it  often  extends  to 
them  from  the  skin ;  instances  are,  however,  re- 
corded in  which  the  larynx  has  been  attacked, 
causing  ulceration,  partial  destruction  of  the 
epiglottis,  and  warty  outgrowths  on  the  pos- 
terior wall. 

Lupus  may  occur  on  any  part  of  the  body  or 
limbs,  but  it  has  a  special  preference  for  the  skin 
of  the  face.  The  non-ulcerative  form  chiefly 
selects  the  cheeks,  and  afterwards,  in  order  of 
frequency,  the  nose,  ears,  legs,  arms,  and  trunk. 
The  ulcerative  form  —  lupus  exedens — begins 
almost  exclusively  on  the  nose,  attacking  chiefly 
its  anterior  portion,  either  the  tip  or  the  edges 
of  the  alae.  Sometimes  it  begins  within  the 
nostril.  Unless  proper  treatment  is  at  hand  the 
nose  may  be  entirely  destroyed,  and  severe  in- 
roads made  into  the  tissues  of  the  cheeks,  lips, 
and  other  neighbouring  parts. 

Complications  and  Sequels:. — Lupus  may 
co-exist  with  enlarged  and  suppurating  glands 
in  the  neck  and  elsewhere ;  with  various  scrofu- 
lous affections;  with  phthisis ;  and  with  chronic 
Bright's  disease.  Great  deformity  may  result 
from  the  contraction  of  the  scars  which  it  leaves, 
for  example,  ectropion,  stricture  of  the  Hares, 
and  distortion  of  the  mouth.  About  a  dozen 
cases  have  been  recorded  in  which  epithelioma 
developed  on  a  patch  of  lupus  of  many  years' 
standing,  or  on  a  lupus  scar.  We  may  regard 
such  cases  as  arising  from  the  stimulus  of  the 
proliferative  processes  in  the  cutis  on  the  neigh- 
bouring epithelium. 

Diagnosis. — The  duration  and  position  of  lupus 
vulgaris,  and  the  absence  of  thick  scaliness  and 


examine  other  parts  of  the  body  for  traces  of 
syphilis,  and  an  inspection  of  the  mouth  and 
pharynx  will  often  materially  assist  us  ;  and 
lastly,  the  greater  chronicity  and  slower  exten- 
sion of  lupus,  as  well  as  its  resistance  to  specific 
treatment,  will  generally  lead  to  a  correct 
opinion.  Indolence  is  a  character  of  special 
value  in  deciding  between  lupus  and  syphilis, 
particularly  as  affecting  the  mucous  membranes. 
Syphilis  has  also  more  tendency  to  suppuration 
than  lupus. 

Prognosis. — Lupus  is  never  fatal  per  se,  but 
it  can  never  be  looked  on  in  a  favourable  light, 
owing  to  its  tendency  to  relapse  under  treat- 
ment, and  its  invariable  termination  in  a  con- 
tracting cicatrix. 

Treatment — Internal. — Internal  treatment  is 
only  of  use  in  lupus  vulgaris  where  the  patient's 
general  health  is  bad,  or  where  well-marked 
symptoms  of  scrofula  are  present.  In  these 
cases  great  benefit  may  be  derived  from  tonics, 
especially  the  iodide  of  iron,  and  from  cod-liver 
oil  in  as  large  doses  as  can  be  tolerated.  Nu- 
tritious food  should  be  freely  given ;  and  the 
patient  should  take  plenty  of  outdoor  exercise  in 
a  bracing  climate. 

External. — The  real  cure  for  all  forms  of 
lupus  must  always  consist  in  the  destruction  of 
the  new  tissue  forming  it,  by  caustic  agents  of 
various  strengths.  A  number  of  such  remedies 
have  been  proposed,  but  the  successful  applica- 
tion of  each  seems  often  to  depend  more  on 
individual  experience  of  its  use,  than  on  the 
superiority  of  any  one  caustic  over  the  rest. 
The  caustics  most  generally  used  are  caustic 
potash,  nitrate  of  silver,  and  acid  nitrate  of 
mercury.  Equal  parts  of  caustic  potash  and  dis- 
tilled water  may  be  applied  with  a  tiny  piece  of 
sponge,  so  as  to  limit  the  action  as  much  as  pos- 
sible. The  pain  which  follows  is  not  of  long 
duration — a  point  of  much  importance  where  a 
caustic  must  be  repeatedly  used.  Solid  nitrate 
of  silver  should  be  bored  freely  into  all  ulcerated 
parts  or  soft  tubercles.  The  lupus-tissue  offers 
but  slight  resistance  to  it,  whereas  it  will  not 
penetrate  or  injure  healthy  parts.  Acid  nitrate 
of  mercury  may  be  painted  on  with  a  glass 
brush.  The  crusts  which  form  after  any  of  these 
agents,  fall  off  in  ten  days  or  a  fortnight,  ant? 
it  is  not  advisable  to  repeat  the  application  at 
shorter  intervals.  As  a  rule  no  dressing  except 
zinc  ointment  is  required.  Some  authorities 
prefer  the  actual  or  else  the  galvanic  cautery, 
but  both  these  measures  have  the  disadvantage 
of  disfiguring  the  parts,  so  that  it  is  difficult  tc 
determine  when  healthy  tissues  are  reached, 
Others  advise  multiple  scarification,  with  one 
or  more  fine-bladed  knives,  so  as  to  obliterate 
blood-vessels,  and  produce  absorption  by  starv- 
ing the  lupus  tissue  and  oxeitiug  inflammation 
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(Volkmann,  Voiol).  For  a  more  detailed  descrip- 
tion of  the  mechanical  methods  of  treatment, 
including  that  by  '  scraping,'  see  Appendix.  In 
the  treatment  of  the  superficial  patches  of 
lupus  non-exedens,  the  repeated  application  of 
mercurial  plaster  during  several  months  has 
sometimes  been  followed  by  absorption  of  the 
growth.  Pyrogallic  acid  ointment  (1  to  10)  lias 
been  used  by  Hobra  and  others  with  much  suc- 
cess. In  other  cases  painting  with  tincture  or 
liniment  of  iodine,  and  coating  with  gutta-percha 
foil,  produces  slow  improvement ;  and  where  no 
ulceration  exists,  demanding  active  interference, 
these  milder  remedies  deserve  a  trial.  See  Ap- 
pendix. Edward  I.  Sparks. 

LYMPH  {vv(jl^)t\,  a  nymph,  water). — Physio- 
logically, lymph  signifies  the  fluid  which  circu- 
lates in  the  lymphatic  system.  Pathologically, 
the  term  is  applied  to  the  coagulable  exudation 
which  escapes  from  the  vessels  in  inflammation. 
The  name  '  vaccine  lymph,'  or  '  lymph,'  is  also 
given  to  the  fluid  contained  in  the  vaccine- 
vesicle.    See  Inflammation  ;  and  Vaccinia. 

LYMPHADENITIS  (lymfha,  lymph,  and 
adenitis,  inflammation  of  *a  gland). — Inflamma- 
tion of  lymphatic  glands.  See  Lymphatic  System, 
Diseases  of. 

LYMPHADENOMA.— Synon.:  Hodgkin's 
Disease  ;  Ancemia  Lymphatica  (Wilks) ;  Fr.  Adi- 
nie  (Trousseau) ;  Lymphadenie  (Ranvier) ;  G-er. 
Pseudoleukamie  (Wunderlich). 

Definition. — A  disease  characterised  by  more 
or  less  widely-spread  enlargement  of  the  lymph- 
atic glands,  accompanied  frequently  by  enlarge- 
ment of  the  spleen,  and  by  progressive  anasmia. 

History. — Cases  of  coincident  enlargement  of 
the  lymphatic  glands  and  spleen  were  noted 
by  Malpighi  (1669)  and  Morgagni  (1752).  The 
nature  of  the  glandular  change  was  first  care- 
fully described  by  Oraigie,  (1823);  and  the  gen- 
eral clinical  history  of  the  affection  was  pointed 
out  by  Hodgkin  (1832),  and  by  "Wilks  (1856). 
The  most  important  subsequent  observations  are 
those  of  Virchow  (1864),  Wilks  (1865),  Trousseau 
(1865),  Wunderlich  (1858  and  1866),  and  Mur- 
chison  (.1870). 

Nature. — The  enlargement  of  the  lymphatic 
glands,  which  consists  at  first  of  mere  hyper- 
plasia, and  subsequently  of  fibroid  induration, 
varies  much  in  its  extent.  A  few  glands  only 
may  suffer,  or  every  gland  in  the  body  may  be 
enlarged.  The  former  cases  have  the  characters 
of  a  local  growth ;  the  latter  is  distinctly  a 
general  disease,  for  which  the  term  lymphade- 
nosis seems  the  most  exact.  The  glands  vary  in 
consistence  :  when  soft  there  may  a  considerable 
excess  of  leucocytes  in  the  blood ;  when  hard 
there  may  be  simple  anaemia.  This  difference 
does  not  afford  sufficient  ground  for  separation. 
The  enlargement  of  the  spleen  is  tisually  due  to 
disseminated  growths,  arising  in  the  Malpighian 
bodies:  sometimes  thero  is  also  hyperplasia  of 
the  splenic  pulp,  as  in  splenic  loucocythrcmia. 

jEtioloqy. —  In  two-thirds  of  the  cases  of 
lymphadenoma,  no  cause  can  be  traced,  and  the 
ascertainable  antecedents  of  the  disease,  in  most 
of  the  remaining  oasos,  evidently  constitute  only 
a  small  part  of  the  influences  to  which  it  is  due. 
Hereditary  transmission  hiis  not  been  distinctly 


proved.  The  disease  is  three  times  as  frequent 
in  males  as  in  females.  It  is  met  with  at  all  ages, 
but  is  most  frequent  in  early  and  late  adult  life. 
It  occurs,  but  is  not  specially  frequent,  in  chil- 
dren under  ten  years,  and,  having  regard  to  the 
numbers  living,  it  is  least  frequent  between  the 
ages  of  forty  and  fifty  years.  Intemperance, 
mental  depression,  insufficient  food,  and  over- 
exertion have  been  noted,  in  rare  cases,  as  ante  • 
cedents.  Exposure  to  cold,  in  several  Instances, 
has  appeared  to  be  the  exciting  crnse  of  the 
affection.  It  is  doubtful  whether  the  disease 
has  any  relation  to  constitutional  syphilis.  In 
several  cases  the  symptoms  have  first  appeared 
after  child-birth.  Various  febrile  affections  have, 
in  a  few  instances,  preceded  the  affection.  The 
exciting  cause  which  has  been  noted  most  fre- 
quently is  some  local  irritation,  as  of  a  decayed 
tooth,  discharge  from  the  ear,  sore-throat,  in- 
flammation of  the  lachrymal  sac,  or  eczema.  In 
these  cases  the  glands  nearest  the  source  of  irri- 
tation first  enlarged,  and  then  more  distant  ones 
became  affected. 

Anatomical  Characters. — The  several  groups 
of  glands  are  affected  in  the  following  order  of 
frequency,  beginning  with  those  most  commonly 
diseased :  cervical,  axillary,  inguinal,  retro-peri- 
toneal, bronchial,  mediastinal,  mesenteric.  Sub- 
sidiary adjacent   glands   are  often  enlarged 
together  with  the  chief  groups,  and  nodular 
growths,  similar  to  enlarged  glands,  arise  in 
the  course  of  the  lymphatics  in  places  in  which 
the  existence  of  glands  is  not  usually  recognised, 
so  that  continuous  chains  of  nodules  connect  the 
various  groups.    The  size  attained  by  the  glands 
in  lymphadenoma  varies  from  that  of  a  bean  to 
that  of  a  hen's  egg.  At  first  the  individual  glands 
are  separate  and  movable  one  on  another.  Ulti- 
mately they  often  unite  to  form  a  conglomerate 
mass,  in  consequence,  in  most  cases,  of  the  per- 
foration of  the  capsules  of  the  glands  by  growth, 
which  may  also  invade  adjacent  parts.  The 
cervical  glands  are  usually  enlarged  in  both 
the  anterior  and  posterior  triangle  ;  and  the  sub- 
maxillary glands  may  encircle  the  neck  beneath 
the  lower  jaw.  They  may  press  on  the  trachea  or 
larynx,  displace  the  latter,  compress  the  internal 
jugular  vein,  and  cause  paralysis  of  the  recur- 
rent laryngeal  nerve.    The  occipital  glands  are 
usually  also   enlarged.    The  axillary  glands 
often  form  a  mass  of  very  large  size,  and  pro- 
longations may  extend  beneath  the  pectoral 
muscle.    The  glands  in  the  anterior  mediasti- 
num frequently  suffer,  and  the  growth  may 
extend  to  adjacent  structures,  such  as  the  peri- 
cardium, which  may  be  perforated.    The  thymus 
may  be  involved,  secondarily  or  primarily,  or 
may  escape.    The  bronchial  glands  are  diseased 
more  frequently  than  the  cardiac  glands,  and 
the  tl-achea  and  bronchi  may  be  pressed  upon, 
or  the   lung  invaded.    The  retro-peritoneal 
glands  often  form  a  mass  of  largo  size,  which 
may  surround  and  compress  the  solar  plexus, 
causing  symptoms  similar  to  those  of  Addison's 
disease.    Enlargement  of  the  mesenteric  glnnds 
is  neither  common  nor  considerable.    The  in- 
guinal group  is  frequently  diseased,  and  the 
fomoral  vessels  and  crural  nerves  may  be  there- 
by compressed.    The  consistence  of  the  enlarged 
glands  may  bo  either  soft  or  very  hard.  Usually 
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the  longer  the  enlargement  has  existed,  the 
firmer  are  the  glands.  Their  section  is  more  uni- 
form than  in  health.  The  colour  is  yellowish  or 
whitish-grey.  In  the  firmer  glands  dense  tracts 
of  fibrous  tissue  are  seen  to  pass  in  different 
directions.  Earely  the  follicles  have  a  dif- 
ferent appearance,  being  opaque  and  yellowish 
from  fatty  degeneration,  whilst  the  septa  are 
white  and  conspicuous,  from  fibroid  thickening. 
Caseation  is,  however,  rare,  and  when  it  occurs 
is  commonly  confined  to  one  or  two  glands. 
When  caseation  is  general,  the  cases  are  of  a 
form  intermediate  between  lymphadenoma  and 
scrofula.  The  softer  glands  yield  a  juice  on 
scraping;  the  firmer  glands  yield  no  juice. 
In  the  former,  the  only  histological  change  is 
an  enormous  increase  in  the  cellular  elements — 
the  lymph-corpuscles  of  the  reticulum ;  but  the 
relations  of  the  septa  and  follicles  often  remain 
normal.  Sometimes  the  cell-growth  invades  the 
septa,  which  become  split  up  and  disappear ; 
and  it  may  even,  in  a  similar  manner,  perforate 
the  capsule.  The  firmer  glands  present  much 
fibrous  tissue,  which  may  be  confined  to  the 
septa,  or  invade  also  the  delicate  network  in 
the  substance  of  the  gland  ;  and  then  the  cells 
gradually  disappear,  and  the  whole  substance 
of  the  gland  may  be  transformed  into  a  fibrous 
mass.  The  tracts  of  fibrous  tissue  may  have 
under  the  microscope  a  peculiar  vitreous  aspect, 
especially  around  the  arteries. 

The  spleen  is  diseased  in  at  least  four-fifths 
of  the  cases,  usually  in  consequence  of  disse- 
minated growths,  often  irregular  in  shape, 
arising  from  the  Malpighian  corpuscles,  yellow- 
ish or  greyish  white,  rarely  caseating,  and  usually 
corresponding  in  consistence,  and  resembling  in 
structure,  the  glands  in  the  same  case.  The 
splenic  pulp  may  be  normal  in  quantity,  or 
may  be  compressed  and  atrophied.  In  some 
cases  it  is  also  increased  in  quantity,  and  this 
increase  may  even  be  the  sole  change.  In  such 
cases  the  morbid  changes  of  lymphadenoma  and 
splenic  leucocythaemia  coexist,  and  there  is 
often  a  much  greater  increase  in  the  white 
corpuscles  of  the  blood,  than  when  the  spleen 
is  the  seat  of  simple  growths.  The  size  at- 
tained, in  the  cases  of  nodular  growths,  is  not 
great,  the  weight  being  from  ten  to  thirty  ounces. 
Wlien  the  splenic  pulp  is  increased,  the  size 
attained  is  rather  greater.  In  the  latter  case 
the  enlargement  is  uniform,  while  it  may  be 
irregular  when  there  are  growths.  The  medulla 
of  bones  has  been  found,  in  rare  cases,  to  pre- 
sent a  change  similar  to  that  met  with  in  splenic 
leucocythaemia  and  pernicious  anaemia.  Col- 
lections of  adenoid  tissue  elsewhere  often  under- 
go changes  similar  to  that  of  the  lymphatic 
glands.  The  tonsils,  the  mucous  membrane  of 
the  pharynx,  the  oesophagus,  the  stomach,  and 
the  large  and  small  intestines,  may  all  be  the 
seat  of  growths,  originating  in  the  follicular 
glands,  and  sometimes  ulcerating.  The  liver  is 
often  the  seat  of  scattered  lymphoid  growths, 
usually  minute,  varying  in  size  from  a  small  pea 
to  a  pin's-head.  They  occupy  the  interlobular 
spaces.  Rarely  largor  nodular  growths  are 
found.  In  other  cases  the  liver  is  simply 
congested.  Similar  minute  growths  are  often 
found  in  the  kidneys,  chiefly  in  the  cortex ;  and 


these  organs  may  also  be  the  seat  of  parenchy- 
matous degeneration.  The  peritoneum  may  be 
inflamed  over  enlarged  glands,  or  may  be  the 
seat  of  growths.  Growths  have  also  been  found 
in  the  testicles ;  and  frequently  in  the  lungs, 
where  they  may  break  down  and  form  cavities. 

Symptoms. — The  most  important  symptoms  of 
lymphadenoma  are  due  to  the  altered  blood-state, 
and  to  the  enlarged  glands.  The  latter  cause 
the  earliest  symptoms,  and  the  cervical  glands 
are  commonly  the  first  to  enlarge.  When  the 
internal  glands  are  primarily  affected,  pain  and 
pressure-signs  may  precede  other  symptoms. 
Occasionally  the  signs  of  anaemia  precede  those 
of  the  local  change ;  and,  in  rare  instances,  irre- 
gular febrile  disturbance  may  occur  before  the 
glandular  enlargement.  The  affected  glands  are 
smooth,  and  present,  at  first,  a  peculiar  mobility, 
which  may  disappear  when  they  become  adher- 
ent, and  constitute  an  irregular  lobular  tumour 
of  some  size.  They  are  usually  painless,  except 
during  periods  of  rapid  growth.  A  diminution  in 
size  has  beenobssrved  before  death.  The  enlarge- 
ment of  the  cervical  glands  may  cause  the  neck 
to  equal,  or  even  exceed,  the  head  in  circum- 
ference. The  pressure  on  the  veins  may  cause 
•symptoms  of  passive  cerebral  congestion.  The 
larynx  may  be  displaced ;  and  the  movements  of 
the  lower  jaw  may  be  interfered  with.  Pressure 
on  the  trachea,  by  the  glands  in  the  neck  and  in 
the  posterior  mediastinum,  may  cause  dyspnoea 
and  even  death  by  suffocation.  That  on  the 
pharynx  and  oesophagus  may  obstruct  deglu- 
tition, and  cause  death  by  starvation.  The 
enlargement  of  the  axillary  and  inguinal  glands 
may  interfere  with  the  movement  of  the  limbs, 
and  impede  the  circulation.  Various  and  serious 
pressure-effects  result  from  the  enlargement  of 
the  thoracic  and  abdominal  glands,  obstruction 
in  veins,  pressure  on  nerves,  &c.  The  enlarge- 
ment of  the  spleen  can  usually  readily  be  felt, 
but  does  not  commonly  give  rise  to  symp- 
toms. Anaemia  is  one  of  the  conspicuous  symp- 
toms, and  may  precede,  or  succeed,  obtrusive 
affection  of  the  glands.  Tbe  red  corpuscles 
may  be  reduced  to  fifty,  thirty,  and  even 
twenty-five  per  cent,  of  the  normal.  In  most 
cases  there  is  no  marked  excess  of  white  cor- 
puscles, but  occasionally  they  are  much  more 
numerous  than  normal.  In  almost  all  cases  in 
which  their  excess  is  comparable  to  that  met 
with  in  splenic  leucocythaemia,  the  splenic  pulp 
is  increased  in  quantity,  and  the  lesions  cf 
splenic  leucocythasrnia  and  of  lymphadenoma  are 
conjoined.  The  liver  may  be  enlarged  from 
the  disseminated  growths,  and  from  congestion. 
Jaundice  only  occurs  from  the  pressure  of  en- 
larged portal  glands  upon  the  bile-ducts.  Ascites 
may  be  due  to  similar  pressure,  or  to  the  blood- 
state,  being  then  part  of  general  dropsy.  The 
function  of  the  ludneys  is  rarely  affected.  Sto- 
matitis, sometimes  ulcerating,  results  from  the 
lymphoid  growth  in  the  mucous  membrane;  and  a 
similar  change  in  the  stomach  causes  interference 
with  digestion  and  vomiting — symptoms  which 
are  increased  by  the  anaemia.  Slight  dyspnoea 
results  from  the  blood-state,  while  intense  diffi- 
culty of  breathing,  and  even  uctual  suffocation, 
may  occur  from  the  pressure  of  enlarged  glands 
on  the  trachea  or  bronchi.    The  functions  of  tho 
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nervous  system  are  variously  deranged  by  the 
ill-nourished  blood.  Towards  the  end  there 
may  be  convulsions,  delirium,  and  coma.  Pyrexia 
is  a  frequont,  but  not  invariable  symptom.  It 
is  almost  always  present  in  early  life,  much  less 
common  at  advanced  ages.  The  temperature 
may  be  considerably  raised,  even  when  the 
glandular  enlargement  is  slight ;  the  elevation 
varies  from  two  to  six  degrees,  and  may  be 
continuous,  or  with  daily  remissions,  or  periods 
of  considerable  elevation  may  alternate  with 
periods  in  which  it  is  only  slightly  raised. 

Complications. — The  pressure-effects  of  the 
enlarged  glands,  already  mentioned,  are  some- 
times so  considerable  as  to  give  rise  to  com- 
plications, as  thrombosis  in  vessels,  pleural 
and  pericardial  effusions,  and  bronzing  of  the 
skin  from  disease  of  the  solar  plexus.  Inter- 
current affections,  occasionally  met  with,  are 
Bright's  disease,  pneumonia,  fatty  degeneration 
of  the  heart  and  liver,  erysipelas,  pemphigus, 
boils,  and  other  effects. 

Couhsb  and  Duration. —  The  disease  may 
remain  local  for  a  long  time,  even  years,  affect- 
ing one  group  of  glands  only,  and  subsequently 
slowly  becoming  general.  When  the  general 
enlargement  of  glands  is  established,  the  disease 
rarely  lasts  more  than  two  years.  It  usually 
terminates  fatally  by  asthenia ;  but  not  rarely 
by  some  secondary  effect  of  the  morbid  process, 
as  asphyxia,  starvation,  diarrhoea;  or  by  a  com- 
plication, especially  by  pneumonia. 

Pathology. — The  changes  in  the  glands  in 
lymphadenoma  resemble,  iu  the  early  stage,  those 
which  result  from  simple  irritation ;  and,  as  has 
been  seen,  the  first  enlargement  often  appears  to 
be  excited  by  local  irritation.  Clinically,  how- 
ever, the  disease  has  a  semi-malignant  aspect. 
1  >r.  Wilks  therefore  assigned  to  it  a  position  be- 
tween cancer  and  tubercle.  Its  history  suggests 
that  it  is  due  to  both  constitutional  and  local 
causes,  and  that  the  extent  of  these  two  elements 
varies  in  different  cases.  The  constitutional 
predisposition  apparently  affects  chiefly  the 
lymphatic  structures.  The  assumption  of  such 
a  predisposition  is  necessary  to  explain  the 
general  affection  of  the  glands  which  charac- 
terises some  cases  in  the  beginning,  and  also  the 
persistence  of  the  affection  when  it  begins  locally, 
as  well  as  its  subsequent  extension.  In  the 
latter  case,  however,  a  process  of  secondary 
infection  may  be  at  work,  the  lymphatic  tissues, 
already  predisposed,  becoming  affected  by  the 
circulation  in  the  blood  of  a  materies  morbi 
derived  from  the  structures  first  diseased.  Some 
cases  present  characters  intermediate  between 
lymphadenoma  and  scrofula — the  low  tissue- 
vitality  of  the  latter  leading  to  wide  fatty 
degeneration  and  caseation  of  the  new  growth, 
instead  of  its  fibroid  transformation.  The  ex- 
istence of  an  excess  of  white  corpuscles  in  the 
blood  does  not  present  valid  ground  for  separa- 
ting certain  cases  from  the  rest,  and  calling 
them  '  lymphatic  leucocythaemia.'  Most  of  such 
cases  are,  as  has  been  said,  forms  of  mixed 
disease.  In  simple  lymphadenosis  the  Mal- 
pighian  follicles  of  the  spleen  are  diseased,  and 
when  there  is  a  considerable  excess  of  leu- 
cocytes in  the  blood,  the  splenic  pulp  is  usually 
also  incroased  in  quantity.     The  anatomical 


lesions  of  splenic  leucocythaemia  and  lymphade 
nosis  are  conjoined,  and  to  the  increase  in  tlu 
pulp  the  leucocytal  excess  is  duo.  Occasionally, 
however,  when  the  diseased  glands  are  soft, 
lymphoid  corpuscles,  changed  in  character,  pass 
from  them  into  the  blood,  and  persist  there, 
leading  to  an  excess  of  the  pale  cells.  When 
the  glands  are  hard,  the  production  of  lymphoid 
cells,  and  their  passage  into  the  blood,  seem  in- 
terfered with,  and  thus  simple  anaemia  results. 

Diagnosis. — Local  glandular  growths  cannot 
be  sharply  separated  from  cases  of  generalised 
lymphadenoma,  although  they  may  be  clinically 
distinguished.  Generalisation  may  ultimately 
occur,  even  though  one  group  of  glands  has 
alone  been  diseased  for  many  years.  In  splenic 
leucocythaemia  the  glands  are  only  affected  late 
in  the  disease,  after  considerable  enlargement 
of  the  spleen  has  existed  alone  for  a  long  time. 
When  the  spleen  presents  great  enlargement, 
and  the  glands  are  affected  early,  the  case  is 
usually  of  the  mixed  form  above  described,  both 
splenic  pulp  and  follicles  being  diseased.  In 
scrofulous  enlargement  of  the  glands,  the  disease 
is  commonly  confined  to  a  single  group  of  glands 
which  have  been  subjected  to  local  irritation  ; 
some  of  the  glands  often  soften  and  suppurate  ; 
the  affection  occurs  chiefly  in  early  life  ;  and  the 
other  constitutional  signs  of  scrofula  are  present. 
Cancer  of  the  glands  differs  widely  in  its  micro- 
scopical characters  from  lymphadenoma,  but 
clinically  the  distinction  from  a  local  lymphoma 
may  be  difficult,  and  turns  chiefly  on  the  slow 
extension  of  cancer  to  neighbouring  glands,  and 
in  its  subsequent  localisation  in  organs  rather 
than  in  lymphatic  structures. 

Peoqnosis. — When  the  disease  is  widely 
spread,  or  the  local  growths  considerable  in 
size,  a  fatal  termination  is  almost  certain.  The 
duration,  however,  in  each  case,  varies  much. 
The  younger  the  patient,  the  better  the  pre- 
ceding health,  the  longer  is  the  duration  of  the 
disease.  The  consistence  of  the  glands  has  little 
prognostic  value.  The  softer  they  are,  the  more 
rapid  is  the  course  of  the  disease ;  but,  on  the 
other  hand,  if  it  is  influenced  by  remedial  agents, 
the  soft  glands  can  be  restored  to  a  better  func- 
tional condition  than  the  hard.  The  prognosis  is 
worse  the  more  profound  the  anaemia.  Eleva- 
tion of  temperature  as  a  rule  indicates  a  rapid 
course,  but  to  this  there  are  some  striking  ex- 
ceptions, as  in  one  case  under  the  writer's  care, 
in  which  the  glandular  enlargement  continued 
slight,  although  the  temperature  for  twelve 
months  was  always  above  the  normal. 

Treatment. — The  possibly  infecting  influence 
of  the  primary  glandular  enlargements  has  led 
to  their  extirpation.  Where  other  glands,  or 
the  spleen,  has  been  enlarged,  the  operation 
has  done  no  good ;  and,  in  such  cases,  surgical 
interference  is  only  justified  by  impending  death 
from  the  local  pressure.  But  where  the  affection 
has  been  confined  to  one  group  of  glands,  the 
progress  of  the  disease  has  been  retarded  by 
their  removal,  and  in  some  cases,  the  malady 
has  even  been  cured.  The  degree  of  anaemia  is 
of  great  importance  as  influencing  the  prospect 
of  benefit,  and  even  of  survival  from  the  opera- 
tion, and  the  actual  proportion  of  corpuscles 
should,  in  all  cases,  be  estimated  by  the  haemacy- 
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tometer.  An  operation  should  never  be  per- 
formed if  the  proportion  of  red  corpuscles  is 
less  than  60  per  cent,  of  the  normal.  A  slight 
excess  of  white  corpuscles  does  not  militate 
against  the  success  of  an  operation.  Other 
methods  of  local  treatment  have  been  employed, 
with  some  benefit,  especially  rubbing  and  sham- 
pooing, the  alternate  application  of  heat  and 
cold,  compression,  and  blistering.  Galvano- 
puncture  is  useless.  Various  substances  have 
been  injected  into  the  glands — iodine,  nitrate  of 
silver,  carbolic  acid,  arsenic.  The  last  has  alone 
appeared  useful  (Winiwarter),  but  it  was,  in  all 
cases,  given  internally  at  the  same  time.  Of 
internal  remedies  arsenic  is  incomparably  the 
most  potent.  It  should  be  pushed  to  the  largest 
doses  the  patient  can  bear,  as  irixv.  of  liquor 
arsenicalis  three  times  daily.  It  often  causes 
some  pain  in  the  glands,  followed  by  their 
diminution  in  size,  and  even,  in  a  few  re- 
corded cases,  by  their  complete  disappearance. 
Although  such  a  favourable  result  has  not  come 
under  the  writer's  personal  observation,  he  has 
seen  a  marked  diminution  obtained  in  the  size  of 
glands  which  were  before  steadily  enlarging,  a 
diminution  which  has  been  maintained  for  years. 
Phosphorus  has  been  given  in  the  disease  (first 
by  Verneuil),  but  it  is  far  less  useful  than 
arsenic.  Iodine  and  iodide  of  potassium  are 
of  little  service.  Cod-liver  oil  is  useful  when 
there  is  any  indication  of  a  scrofulous  diathesis. 
Mercury  and  carbolic  aeid  have  been  given  in- 
ternally without  success.  Iron,  useless  alone, 
has  sometimes  appeared  to  do  good  when  given 
in  conjunction  with  other  remedies.  Change  of 
air,  general  tonics,  and  careful  diet  are  often  of 
considerable  service,  especially  when  employed 
along  with  other  measures.     W.  E.  Gowbes. 

LYMPHANGEITIS  {vv/xtpti,  water,  or 
lymph,  and  ayyiiov,  a  vessel). — Inflammation  of 
lymphatic  vessels.  See  Lymphatic  System,  Dis- 
eases of. 

LYMPHANGIECTASIS  (lympha,  lymph, 
and  angiectasis,  vascular  dilatation). — Lymph- 
atic varix,  or  varicose  dilatation  of  lymphatic 
vessels.    See  Lymphatic  System,  Diseases  of. 

LYMPHATIC  SYSTEM,  Diseases  of. — 

Synon.  :  Fr.  Maladies  du  Systime  Lymphatig/ue ; 
Ger.  Krankheiten  des  Lymphsy stems. 

There  is  no  essential  diflbrence  between  the 
lymphatic  and  lacteal  systems,  which  together 
constitute  the  absorbent  system.  In  this  article 
attention  will  be  briefly  directed  to  those  diseases 
of  tho  lymphatic  vessels  and  glands  which  are 
more  or  less  of  a  local  nature  ;  and  what  is 
stated  with  regard  to  the  former  will  apply 
generally  to  the  lacteals,  but  attention  will  be 
directed  to  any  points  connected  with  these 
vessels  calling  for  special  notice.  Some  of  the 
affections  involving  these  structures  are  con- 
sidered in  separate  articles,  and  need,  therefore, 
merely  be  mentioned  here;  while  the  mesen- 
teric glands  are  discussed  independently  (see 
Mesenteric  Glands,  Diseases  of).  It  may  be 
remarked  that  recent  pathological  investigations 
point  to  the  existence  of  important  relations 
between  the  absorbent  system  and  certain  dis- 
eases, namely,  some  of  those  belonging  to  the 
eymotic  class,  and  those  depending  upon  septic 
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conditions,  such  as  plague,  typhus  and  typhoid 
fever,  diphtheria,  erysipelas,  glanders,  malignant 
pustule,  snake-bite,  dissection  or  post-mortem 
wounds,  and  certain  forms  of  serous  inflam- 
mation, such  as  puerperal  peritonitis.  Moreover, 
the  lymphatic  vessels  seem  to  be  materially 
affected  in  some  skin-diseases,  such  as  erythema 
and  elephantiasis ;  while  there  are  structures 
which  consist  mainly  of  lymphatic  follicles,  and 
their  diseases  principally  affect  these  follicles. 
The  absorbent  system  is  also  concerned  in  an 
important  degree  in  conveying  morbid  products 
from  one  part  of  the  body  to  another,  such  as 
cancerous  elements,  tubercle,  or  the  syphilitic 
poison,  and  thus  of  disseminating  these  diseases 
through  the  system.  These  points  are  more  fully 
dwelt  upon  in  their  appropriate  articles,  and  now 
the  individual  diseases  of  the  lymphatic  system 
will  be  discussed  in  their  appropriate  order. 

1.  Acute  Inflammation. — According  to  the 
structures  involved,  acute  inflammation,  con- 
nected with  the  lymphatic  system,  presents  three 
varieties,  namely : — (a)  where  the  vessels  are 
alone  affected — lymphangeitis  or  angeioleucitis ; 
(b)  where  the  condition  is  limited  to  the  glands 
— adenitis ;  or  (c)  where  both  vessels  and  glands 
are  involved.  It  will  be  convenient  to  consider 
these  varieties  together.  As  a  rule  the  disease 
is  localized,  but  under  certain  circumstances  the 
lymphatic  system  is  more  or  less  widely  im- 
plicated, especially  if  the  inflammation  is  of  a 
septic  character.  It  may  be  set  up  and  extend 
with  great  rapidity. 

JEttology  and  Pathology. — The  causes  of 
acute  inflammation  of  the  lymphatic  vessels  or 
glands  may  be  thus  indicated: — 1.  Traumatic, 
including  such  injuries  as  wounds,  contusions, 
or  a  severe  strain.  2.  Irritation  from  without. 
Strong  heat,  as  that  of  the  sun,  may  set  up 
inflammation  of  the  superficial  lymphatics. 
Pressure  or  friction  may  also  produce  this 
effect  upon  the  vessels  or  glands.  It  is  not  an 
uncommon  practice  to  excite  inflammation  arti- 
ficially in  the  glands,  for  the  cure  of  certain  of 
their  diseases,  by  injecting  irritants  into  their 
substance.  3.  Irritation  from  within.  This  may 
be  due  to  inflammation  in  the  vicinity,  sup- 
puration, ulceration,  diseases  of  joints  or  bones, 
and  other  causes.  In  medical  practice  the  im- 
plication of  the  glands  under  the  jaw,  in  cases  of 
diphtheria  and  scarlatina,  is  a  familiar  illustra- 
tion of  this  class  of  cases ;  or  the  inflammation 
of  the  glands  behind  the  ear  in  cases  of  im- 
petigo of  the  head.  It  may  also  be  noticed  here 
that  the  lymphatic  vessels  are  more  or  less  in- 
volved in  phlegmasia  dolens.  4.  Specific  irrita- 
tes. These  deserve  separate  recognition,  and 
include  syphilis,  gonorrhoea,  and  various  septic 
poisons,  which  frequently  affect  the  lymphatic 
structures.  Inflammation  of  the  absorbent  glands 
is  also  an  important  feature  in  plague,  glanders, 
and  other  diseases. 

With  regard  to  the  modes  in  which  the  inflam- 
mation is  set  up,  this  may  happen  in  several 
ways.  In  the  first  place,  the  cause  may  act 
directly  upon  the  lymphatic  vessels  or  glands, 
as  in  the  case  of  injury.  Secondly,  these  struc- 
tures may  be  involvod  by  extension  from  neigh- 
bouring parts.  Glands  are  frequently  affected 
in  this  way ;  and  lymphatic  vessels  may  be 
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involved  by  continuous  extension  of  irritation 
from  inflamed  organs,  serous  membranes,  or 
other  structures  with  which  they  are  connected. 
Thirdly,  the  cause  of  the  inflammation  is  often 
more  or  less  remote  from  the  situation  in  which 
it  appears,  especially  in  the  case  of  the  glands. 
This  may  arise  from  the  condition  passing  con- 
tinuously along  the  vessels  from  some  seat  of 
irritation  to  the  glands  in  their  course ;  or  mor- 
bid products  may  be  carried  by  the  current  of 
lymph  to  the  glands,  the  vessels  themselves  be- 
ing unaffected,  when  tho  inflammation  thus  set 
up  is  said  to  be  sympathetic.  In  other  instances 
pus  has  been  found  within  the  lymphatic  vessels, 
having  made  its  way  from  some  seat  of  inflam- 
mation. It  may  also  be  mentioned  that  lymphatic 
inflammation  may  originate  a  similar  condition 
in  other  structures,  such  as  the  joints,  and  this 
may  be  of  a  purulent  character. 

Inflammation  is  much  more  readily  excited  in 
the  lymphatic  structures  in  some  persons  than 
in  others,  and  especially  in  those  who  are  of  a 
strumous  habit.  The  glands  are  more  liable  to 
be  affected  in  the  early  periods  of  life.  A  low 
state  of  the  general  health  may  predispose  to 
inflammation  of  these  structures  from  slight 
causes.  Glands  which  are  chronically  enlarged, 
as  the  result  of  inflammation,  are  very  liable  to 
become  the  seat  of  acute  inflammation  from 
slight  causes. 

Anatomical  Characters. — Inflammation  af- 
fecting the  lymphatic  vessels  presents  two  forms, 
but  they  may  be  met  with  together.  When  the 
minute  capillary  network  is  involved,  the  con- 
dition is  termed  reticular  lymphangeitis ;  the 
skin  and  its  capillaries  are  generally  affected  at 
the  same  time,  so  that  there  is  more  or  less 
diffused  redness,  but  it  may  present  a  reticulated 
arrangement.  Tubular  lymphangeitis  signifies 
that  the  main  vessels  are  implicated.  They  are 
visible  on  the  surface  as  red  lines,  straight  or 
wavy,  passing  to  the  glands.  They  become 
dilated,  and  their  walls  thickened.  Their  in- 
ternal coat  is  opaque  and  uneven,  and  the 
endothelium  often  disappears.  Coagulation  of 
the  lymph  within  the  vessels  takes  place,  closing 
up  their  channel.  The  coagulum  may  become 
organised,  so  that  they  are  permanently  ob- 
literated ;  or  it  may  soften  and  even  suppurate 
at  the  centre,  and  the  products  may  enter  into 
the  general  circulation,  and  thus  cause  septi- 
caemia or  pyaemia.  The  inflammation  is  liable  to 
extend  to  the  surrounding  cellular  tissue,  leading 
to  exudation,  hyperplasia  of  cells,  and  consequent 
swelling  and  thickening. 

Inflammation  of  lymphatic  glands  is  charac- 
terised in  the  early  stage  by  swelling,  congestion, 
and  increased  firmness.  The  lymph  accumu- 
lates, exudation  takes  place,  and  abundant  cells 
are  present.  The  inflammatory  process  may 
soon  subside,  terminating  in  resolution.  In  many 
cases,  however,  suppuration  ensues,  especially 
in  certain  forms  of  inflammation,  this  com- 
mencing in  the  centre  of  tho  glands,  the  cavities 
of  which  become  more  or  loss  speedily  filled 
with  pus.  The  inflammation  spreads  to  the 
surrounding  cellular  tissue,  and,  an  abscess  be- 
ing formed,  the  pus  makes  its  way  to  tho  sur- 
face. If  tho  glands  are  internal,  thoy  may  burst 
there,  and  lead  to  serious  consequences ;  or  by 


merely  setting  up  irritation  in  adjacent  struc- 
tures, they  may  produce  similar  results.  Some- 
times the  glands  remain  permanently  enlarged 
and  indurated,  especially  after  repeated  attacks  of 
inflammation  ;  and  they  may  become  adherent 
to  the  parts  around.  A  single  gland  may  be  in- 
flamed, but  it  is  common  for  a  cluster  or  a  chain 
of  glands  to  be  involved.  In  some  cases  the  in- 
flammation assumes  a  more  or  less  sub-acute 
character,  and  the  progress  of  events  is  slower. 

Symptoms. — These  are  heal  and  general.  The 
local  phenomena  consist  of  subjective  sensations, 
and  objective  signs.  Pain  is  felt  at  the  seat  of 
inflammation,  which  may  be  very  severe,  often 
accompanied  with  a  sense  of  heat  or  burning, 
and  stiffness  or  tension.  There  is  usually 
marked  tenderness,  and  this  may  be  present 
when  little  or  no  spontaneous  pain  is  complained 
of,  while  it  is  often  remarkably  limited  to  the 
line  of  an  affected  lymphatic  vessel.  Movement 
also  increases  the  pain.  The  subjective  sensa- 
tions are  more  severe  as  a  rule  when  the  glands 
are  involved.  "When  suppuration  takes  place, 
the  pain  tends  to  assume  a  shooting  and  throb- 
bing character.  As  regards  objective  signs, 
inflamed  lymphatic  vessels,  if  superficial,  are 
usually  visible  as  red  lines,  either  straight  or 
wavy,  running  in  the  direction  of  the  glands ; 
or  there  may  be  separate  red  patches.  Should 
they  be  deeply  situated,  however,  the  vessels 
cannot  be  seen.  The  larger  trunks  may  be  felt 
by  the  fingers,  being  cord-like,  firm,  and  knotted. 
The  surrounding  tissues  are  seen  and  felt  to  be 
more  or  less  swollen  and  indurated.  If  the  cir- 
culation of  the  lymph  is  much  interfered  with,  a 
limb  may  be  considerably  enlarged,  and  presents 
a  feeling  of  firmness  and  solidity,  owing  to  the 
occurrence  of  lymphatic  oedema. 

When  the  lymphatic  glands  become  inflamed, 
their  enlargement  can  be  detected,  and  the  sur- 
rounding tissues  may  also  be  swollen.  At  first 
they  feel  firm,  but  if  suppuration  takes  place 
they  become  more  and  more  soft,  and  at  last 
present  a  sensation  of  fluctuation.  The  over- 
lying skin  is  markedly  red,  and  there  is  often 
subcutaneous  cedema.  Suppurative  inflammation 
of  lymphatic  glands  constitutes  the  condition 
known  as  '  bubo.'  If  not  opened  artificially, 
the  abscess  ultimately  bursts  externally,  but  it 
may  burrow  considerably  before  doing  so,  and 
the  opening  is  often  imperfect.    Sec  Bcbo. 

The  general  symptoms  accompanying  inflam- 
mation of  the  lymphatic  structures  vary  in  their 
intensity  in  different  cases,  according  to  its  seve- 
rity, extent,  and  results.  In  the  slighter  cases 
there  is  no  obvious  constitutional  disturbance. 
As  a  rule,  however,  more  or  less  fever,  with 
its  accompanying  symptoms,  sets  in,  preceded 
often  by  shivering  or  even  distinct  rigors.  If 
suppuration  occurs  the  rigors  may  be  repeated  ; 
tho  pyrexia  increases;  and  more  or  less  wasting 
follows,  if  there  should  bo  prolonged  discharge 
of  pus.  Where  the  inflammation  is  of  a  septic 
character  from  the  first,  or  when  septic  matters 
aro  convoyed  into  the  circulation,  the  general 
symptoms  are  exceedingly  grave,  being  similar  to 
those  indicative  of  septicaemia  from  other  causes, 
such  as  repeated  rigors,  high  and  erratic  fever, 
great  weakness  and  prostration,  low  nervous 
symptoms,  weak  and  rapid  cardiac  action  and 
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pulse,  and  other  typhoid  phenomena.  The  ter- 
mination is  then  usually  fatal. 

Treatment. — In  the  management  of  any  acute 
inflammation  affecting  the  lymphatic  vessels  or 
glands,  the  first  indication  is  to  get  rid  of  its 
cause,  if  this  be  practicable.  In  the  next  place 
rest  is  of  essential  importance,  and  the  affected 
part  should  be  so  placed  as  to  avoid  all  pressure 
or  tension.  As  regards  local  treatment,  the  ap- 
plication of  heat  and  moisture,  by  means  of 
fomentations  and  poultices,  usually  answers  best. 
To  these  anodynes  may  be  added,  if  necessary, 
especially  belladonna ;  and  the  latter  may  be 
often  applied  with  advantage  in  the  form  of  ex- 
tract, mixed  with  glycerine.  It  is  not  uncommonly 
advisable  to  take  away  blood  locally  from  the 
neighbourhood  of  inflamed  glands,  by  means  of 
leeches.  Some  authorities  mainta'n  that  sup- 
puration may  sometimes  be  prevented  by  counter- 
irritation  around  the  glands,  effected  by  applying 
blistering-fluid  or  strong  iodine.  If  suppuration 
take  place,  the  progress  of  the  pus  towards  the 
surface  must  be  encouraged  by  the  usual  means, 
and  the  abscess  opened  at  the  appropriate  time. 
Should  general  treatment  be  required,  at  first  it 
is  usually  necessary  to  keep  the  patient  on  low 
diet,  to  open  the  bowels  well,  and  perhaps  to 
administer  some  simple  saline  mixture.  When 
suppuration  occurs,  a  more  or  less  supporting 
tonic  and  stimulant  treatment  is  called  for.  In 
septic  cases  the  free  use  of  alcoholic  stimu- 
lants, with  the  administration  of  full  doses  of 
quinine  or  salicine,  constitutes  the  appropriate 
treatment. 

2.  Chronic  Inflammation. — It  is  only  the 
lymphatic  glands  which  can  be  said  to  be  liable 
to  this  affection — chronic  adenitis.  They  may 
remain  in  a  condition  of  chronic  inflammation 
after  one  or  more  acute  or  sub-acute  attacks ;  or 
this  is  set  up  as  a  chronic  affection  from  some 
continued  or  repeated  irritation.  Formerly  a 
low  form  of  chronic  inflammation  was  regarded 
as  the  primary  lesion  in  scrofulous  or  tubercular 
glands,  and  some  pathologists  still  hold  this  view. 
The  affected  glands  are  enlarged  and  firm,  and 
usually  somewhat  painful  and  tender.  These 
changes  may  be  due  partly  to  a  hyperplasia  of 
the  gland-structures,  partly  to  an  exudation  into 
their  midst.  Frequently  they  continue  in  this 
condition  for  a  long  time,  without  undergoing 
any  obvious  change,  but  they  are  liable  to  acute 
exacerbations  from  slight  causes.  They  may  ulti- 
mately become  the  seat  of  caseous  degeneration, 
or  of  suppuration,  even  though  there  is  no  evident 
scrofulous  diathesis.  The  circulation  of  the  lymph 
through  the  involved  glands  is  prevented  to  a 
greater  or  less  degree.  Usually  there  is  no  con- 
stitutional disturbance,  unless  a  considerable 
number  of  glands  are  implicated,  or  they  dege- 
nerate or  suppurate. 

Treatment. — It  is  not  desirable  to  allow 
chronic  adenitis  to  continue,  as  unpleasant  or 
even  serious  consequences  may  ensue,  and  there- 
fore it  should  be  subjected  to  proper  treatment 
without  delay.  Any  source  of  irritation  must  be 
removed  at  the  outset.  Gentle  friction  over  the 
enlarged  glands,  with  some  simple  oleaginous 
or  greasy  matorial,  may  be  effectual  in  reducing 
them,  or  it  may  be  necessary  to  rub  in  weak 
iodine  ointment,  or  to  paint  the  surface  with 
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tincture  of  iodine.  Counter-irritation  by  blisters 
may  be  sometimes  useful.  Internally  cod-liver 
oil  and  quinine  are  frequently  of  much  value  ; 
preparatioL  s  of  iron  are  also  often  very  service- 
able, especially  the  syrup  of  the  iodide. 

3.   Scrofulous  or  Tubercular  Disease.  

The  morbid  condition  of  the  lymphatic  glands 
thus  named  may  be  conveniently  discussed  here, 
as  the  ultimate  effects  produced  are  very  similar 
to  those  which  result  from  chronic  inflammation 
in  certain  cases.  This  affection,  however,  is  sup- 
posed to  be  one  of  the  manifestations  of  a  par- 
ticular diathesis — the  scrofulous  or  tubercular — 
in  which  the  absorbent  glands  are  very  prone 
to  become  the  seat  of  certain  changes  of  a  de- 
structive character.  It  will  be  discussed  at  greater 
length  in  other  articles,  and  here  it  will  suffice 
to  offer  a  few  general  remarks  on  the  subject. 

-(Etiology. — Scrofulous  disease  of  the  glands 
often  occurs  in  those  who  present  obvious  cha- 
racteristics of  the  diathesis ;  but  this  is  by  no 
means  always  the  case,  for  the  subjects  of  the 
glandular  affection  may  be  apparently  strong  and 
healthy.  Children  and  young  persons  are  by  far 
most  frequently  affected.  The  glandular  change 
may  originally  be  set  up  by  some  irritation,  which 
seems  to  give  it  a  start,  but  in  many  instances 
there  is  no  such  obvious  cause,  and  it  appears 
to  commence  spontaneously.  Once  an  absorbent 
gland  becomes  the  seat  of  scrofulous  changes, 
others  in  connection  with  it,  or  even  at  a  distance, 
are  very  liable  to  become  secondarily  implicated. 

Anatomical  Characters. — Scrofulous  disease 
may  involve  the  lacteal  as  well  as  the  lymphatic 
glands,  and  of  the  latter  those  within  the  body 
may  be  affected,  as  well  as  those  which  are 
external.  This  disease  of  the  lacteal  glands 
is  separately  discussed  (see  Mesenteric  Glands, 
Diseases  of) ;  and  also  that  of  certain  lymphatic 
glands  within  the  chest  (see  Bronchial  Glands, 
Diseases  of).  Of  the  external  glands,  those 
in  the  neck  and  under  the  jaw  are  most  com- 
monly involved.  The  changes  always  go  through 
a  more  or  less  chronic  course.  At  first  the 
glands  become  enlarged  and  firm,  and,  accord- 
ing to  most  observers,  this  seems  to  be  merely 
due  to  a  hyperplasia  of  the  lymphatic  elements. 
These,  however,  possess  but  a  very  low  de- 
gree of  vitality,  and  have  a  marked  tendency 
to  degenerate  and  disintegrate,  so  that  the  tissues 
become  destroyed.  Ordinarily  caseation  takes 
place,  the  substance  of  the  glands  becoming  yel- 
low and  softened;  then  a  slow  process  of  un- 
healthy suppuration  generally  ensues,  leading  to 
the  formation  of  chronic  abscesses.  The  skin 
over  them  presents  a  congested  appearance,  and 
is  often  undermined  for  some  distance,  the  sub- 
cutaneous tissues  being  involved  in  the  suppura- 
tive process.  If  the  abscesses  are  not  properly 
opened,  they  are  liable  to  cause  much  destruction 
of  the  skin,  and  to  leave  unhealthy  sinuses  and 
ulcers  when  they  burst  of  their  own  accord.  If 
they  subsequently  heal,  this  is  often  attended  by 
extensive  scarring,  and  the  scars  are  permanent, 
but  bocome  less  marked  in  course  of  time.  In 
some  cases  the  glands  do  not  suppurate,  but 
after  caseation  they  become  calcified  and  inert ; 
it  appears  that  this  result  may  tako  place  even 
after  the  formation  of  pus,  which  then  becomos  in 
spissated,  and  mixod  up  with  calcareous  matter. 
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Symptoms. — In  the  case  of  the  external  glands, 
■with  which  we  ure  now  concerned,  the  changes 
above  described  can  be  observed  clinically.  They 
are  attended  with  little  or  no  pain,  but  there  is 
usually  more  or  less  tenderness.  Constitutional 
symptoms  are  usually  prominent,  whi  n  the  glands 
become  to  any  extent  the  seat  of  scrofulous 
disease.  There  may  be  the  symptoms  of  the 
diathesis ;  but  the  glandular  affection  itself  also 
tends  to  produce  wasting,  anaemia,  general  weak- 
ness, and  more  or  less  pyrexia,  which,  if  there 
should  be  abundant  suppuration,  is  apt  to  assume 
a  hectic  type.  If  the  glandular  disease  is  limited, 
however,  the  system  may  suffer  but  little  or  not 
at  all ;  and  even  after  it  has  been  extensive  and 
severe,  so  as  to  lower  the  patient  very  much, 
recovery  may  take  place  under  appropriate  treat- 
ment, the  patient  ultimately  becoming  strong  and 
robust.  When  the  internal  glands  are  affected, 
they  may  give  rise  to  symptoms  from  their  mere 
mechanical  presence,  such  as  those  indicative  of 
pressure  or  irritation ;  and  if  destructive  changes 
occur  in  them,  very  serious  results  are  liable  to 
be  produced.  The  general  symptoms  are  also 
usually  more  marked  in  these  cases,  and  may 
become  extreme  in  degree.  It  must  be  remarked 
that  it  is  highly  probable  that  phthisis  may  be 
set  up  by  an  infective  process,  in  connection  with 
suppurating  or  caseous  scrofulous  glands. 

Treatment. — General  treatment  is  of  essen- 
tial consequence  in  the  treatment  of  scrofulous 
disease  of  glands.  The  patient  should  be  placed 
under  the  most  satisfactory  sanitary  conditions 
that  can  be  obtained ;  but  in  many  cases  this  is 
a  very  difficult  matter,  and  it  is  of  great  im- 
portance, if  possible,  to  remove  from  their  un- 
healthy and  often  wretched  homes  those  suffer- 
ing from  this  affection,  and  to  treat  them  in 
suitable  sanatoriums  or  hospitals.  They  should 
be  as  much  as  possible  in  the  open  air,  and  a 
change  of  air  will  often  prove  of  decided  benefit 
to  those  suffering  from  scrofulous  glands.  Resi- 
dence at  the  seaside,  with  sea-bathing,  is  also  of 
much  service,  or  a  sea  voyage  may  be  desirable. 
The  digestive  functions  require  careful  attention 
and  regulation  ;  and  the  food  must  be  nutritious, 
including  abundance  of  good  milk,  fresh  eggs, 
and  such  articles  of  diet.  As  regards  medicines, 
those  which  are  usually  indicated  are  cod-liver 
oil,  quinine,  and  preparations  of  iron,  especially 
the  syrup  of  the  iodide,  steel-wine,  or  Parrish's 
syrup.  Where  there  is  much  suppuration,  marked 
benefit  has  been  found  to  result  from  the  adminis- 
tration of  minute  doses  of  sulphide  of  calcium, 
and  from  chloride  of  calcium. 

Local  treatment  is  usually  called  for.  In  the 
early  stages  attempts  may  be  made  to  cause  ab- 
sorption of  the  enlarged  glands,  but  these  must 
be  cautiously  conducted.  Gentle  friction,  the 
application  of  preparations  containing  iodine  or 
certain  iodides,  and  the  use  of  poultices  or  fo- 
mentation of  sea-weeds,  are  the  measures  usually 
adopted.  In  some  cases  it  certainly  seems  the 
best  plan  of  treatment  to  try  to  encourage  sup- 
puration in  glands  which  are  in  a  torpid  state, 
and  which  cannot  be  absorbed.  For  this  purpose 
they  have  been  injected  with  irritants.  Suppura- 
tion and  its  consequences  must  be  treated  on 
ordinary  principles ;  but  it  should  be  remarked 
that  abscesses  should  not  be  allowed  to  burst  of 


their  own  accord,  but  need  surgical  interference, 
as  otherwise  they  may  lead  to  much  destruction 
of  the  skin  and  subcutaneous  tissues. 

4.  Hypertrophy  and.  Atrophy  of  Glands. 
The  lymphatic  glands  become  ky pertrophied  un- 
cior  different  circumstances.  In  some  cases  there 
is  a  mere  local  hypertrophy,  which  shows  no 
tendency  to  progress  towards  other  parts,  and 
which  may  be  due  to  some  obvious  irritation,  or 
independent  of  any  known  cause.  As  has  been 
already  pointed  out,  hypertrophy  is  the  early 
condition  of  scrofulous  glands.  This  morbid 
change  is  most  important,  however,  in  connec- 
tion with  the  disease  termed  lympkadenoma,  or 
Hodgkin's  disease,  in  which  there  is  a  progres- 
sive enlargement  of  the  lymphatic  glands  ;  and 
with  one  form  of  leucocythtemia.  These  affec- 
tions are  discussed  in  separate  articles.  Without 
entering  upon  any  lengthy  description,  therefore, 
it  will  suffice  to  remark  that  in  these  affections 
the  enlargement  varies  much  in  degree  and  ex- 
tent in  different  cases  ;  that  it  is  due  simply  to 
an  increase  of  the  normal  lymphatic  structures  ; 
and  that  the  glands  usually  show  no  tendency 
towards  any  degenex  .jve  or  destructive  change. 
Clinically  they  are  recognised  by  their  obvious 
physical  characters  when  superficial ;  or  by  phy- 
sical signs  when  situated  in  internal  cavities. 
As  a  rule  they  are  painless  ;  but  may  give  rise 
to  various  symptoms  by  their  mechanical  pres- 
sure, irritation,  or  destructive  effects.  In  many 
cases  more  or  less  severe  general  symptoms  are 
present.  See  Leucocytelemia;  and  Lymphadk- 
noma. 

Atrophy  of  lymphatic  glands  may  occur  after 
inflammation  ;  as  a  senile  change  ;  after  the  re- 
moval of  a  limb,  or  its  long-continued  want  of 
use ;  or  from  other  causes.  No  definite  effects 
can  be  referred  to  this  condition,  but  if  there 
should  be  extensive  glandular  atrophy  it  might 
obviously  interfere  with  the  due  nutrition  of  the 
blood  and  general  system. 

5.  Morbid  Formations  and  Deposits  in. 
Glands. — Under  this  heading  the  following  may 
be  considered : — 

a.  Cancer. — The  various  forms  of  malignant 
growth  frequently  involve  lymphatic  glands.  In 
most  cases  the  disease  is  secondary  to  cancer  in 
some  neighbouring  part,  and  the  glands  are  very 
prone  to  become  involved,  owing  to  the  cancer- 
elements  being  directly  conveyed  to  them  by 
the  lymphatics.  This  is  well  exemplified  by 
the  implication  of  the  axillary  glands  when  the 
breast  is  the  seat  of  cancer.  Not  uncommonly, 
however,  the  formation  is  primary  in  the  glands, 
and  then  involves  other  structures  by  direct  ex- 
tension or  convection.  All  forms  of  malignant 
disease  are  met  with,  but  the  encephaloid  variety 
is  most  common.  When  secondary,  however,  it 
generally  approximates  in  characters  to  the 
primary  formation,  and  hence  may  be  of  a  scir- 
rhous or  melanotic  nature.  It  may  also  be  men- 
tioned here  that  secondary  sarcoma  occurs  in 
the  lymphatic  glands.  The  growth  may  attain  a 
considerable  size,  and  it  is  more  or  less  nodu- 
lated. The  consistence  will  depend  on  the 
variety  of  the  cancer ;  often  it  is  soft,  and  a 
milky  juice  escapes  on  pressure  If  cancerous 
glands  aro  external,  they  can  be  recognised  on 
examination,  and  aro  usually  painful  and  tender. 
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When  situated  internally  they  give  rise  to  physi- 
cal signs  of  their  presence,  either  in  the  chest 
or  the  abdomen;  and  to  more  or  less  pressure- 
symptoms  ;  -which  may  be  combined  with  the  con- 
stitutional symptoms  of  malignant  disease.  It 
may  be  very  difficult  to  distinguish  clinically 
between  cancerous  glands  and  lymphadenoma- 
tous  growths  situated  internally. 

b.  Albuminoid  disease. — The  glands  are  liable 
to  be  involved  in  conditions  which  give  rise  to 
albuminoid  degeneration.  On  section  they  pre- 
sent the  peculiar  waxy,  pale,  translucent,  homo- 
geneous appearance  characteristic  of  tissues 
which  are  the  seat  of  this  change.  The  glands 
may  be  enlarged ;  but  when  they  attain  a  consi- 
derable size,  this  is  partly  due  to  hypertrophy. 
In  other  cases  they  are  small  and  firm.  This 
condition  may  give  rise  to  symptoms  by  pres- 
sure, as  sometimes  happens  in  the  case  of  albu- 
minoid glands  in  the  portal  fissure,  which  may 
cause  ascites  or  jaundice. 

c.  Pigmentation. — The  bronchial  glands  may 
be'  the  seat  of  a  deposit  of  black  particles  in 
cases  where  the  lungs  are  thus  affected,  as  in 
miners,  colliers,  &c.  They  are  enlarged  to  some 
extent,  and  black ;  and  a  black  liquid  escapes 
on  pressure.  This  condition  does  not  give  rise 
to  any  obvious  symptoms.  More  or  less  pigmen- 
tation of  these  glands  is  often  observed  with 
advancing  age. 

d.  Syphilitic  growths. — The  glands  in  the  groin 
are  affected  from  the  irritation  of  the  primary 
syphilitic  sore,  and  others  are  often  involved  in 
connection  with  its  secondary  and  tertiary  effects ; 
but  no  doubt  they  are  also  liable  to  become  the 
seat  of  special  syphilitic  formations. 

e.  Tubercle. — The  condition  of  glands  usually 
termed  '  tuberculous '  has  been  already  con- 
sidered, but  sometimes  distinct  grey  granulations 
are  found  in  connection  with  acute  tuberculosis. 
They  originate  in  the  follicles  of  the  glands. 

Treatment. — Practically  the  treatment  of  the 
morbid  formations  in  glands  just  considered,  if 
any  be  called  for,  consists  in  measures  directed 
against  the  constitutional  condition  of  which  they 
are  a  manifestation.  In  the  case  of  cancer,  opera- 
tive interference  may  be  demanded.  Symptoms, 
especially  those  resulting  from  pressure,  may 
also  require  special  treatment. 

6.  Chronic  Changes  affecting  Lympha- 
tics.— The  lymphatic  vessels  are  subject  to  two 
principal  classes  of  chronic  changes,  namely  (a) 
Dilatation  and  hypertrophy  :  and  (b)  Obstruc- 
tion. 

a.  Dilatation  and  hypertrophy — Lymphangiec- 
tasis. — Leaving  out  of  consideration  the  thoracic 
duct  and  receptaculum  chyli,  the  lymphatics, 
either  superficial  or  deep,  and  also  the  lacteals, 
may  become  more  or  less  dilated  and  hypertro- 
phied.  Even  the  vessels  of  internal  mucous  or 
serous  membranes  may  bo  thus  affected.  In  most 
cases  the  larger  trunks  are  implicated,  but  the 
capillary  plexuses  are  sometimes  chiefly  or  alone 
involved.  With  regard  to  the  causes  of  this  con- 
dition, it  is  often  congenital,  and  has  then  been 
attributed  to  a  want  of  specialisation  in  the  lym- 
phatic system  of  certain  parts.  In  other  cases  it 
is  evidently  due  to  some  obstruction  to  the  circu- 
lation of  the  lymph,  and  consequent  enlargement 
of  the  vessels  behind  the  impediment.  Such  ob- 
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struction  may  be  seated  in  the  glands  or  vessels, 
and  in  the  latter  case  may  be  due  to  internal  plug- 
ging or  to  external  pressure.  In  some  instances 
the  enlargement  of  the  lymphatics  partakes  of 
the  character  of  a  primary  hypertrophy,  either 
alone,  or  along  with  other  tissues,  as  in  connec- 
tion with  elephantiasis  and  other  growths,  of 
which  enlarged  lymphatics  constitute  an  im- 
portant element.  Dilatation  has  been  also  attri- 
buted to  a  supposed  paralysis  of  the  muscular 
coat  of  the  lymphatic  vessels.  Lymphangiectasis 
is  most  common  in  warm  and  moist  climates. 

Thero  are  various  forms  which  enlarged  lym- 
phatics assume.  Thus,  there  may  be  simply  a 
localised  dilatation  of  the  capillaries,  consti- 
tuting a  visible  freely-anastomosing  reticulum 
or  network.  More  commonly  the  trunks  are 
enlarged,  assuming  a  tubular,  fusiform,  vari- 
cose, saccular,  or  cirsoid  form.  Or  a  distinct 
growth  may  be  produced,  which  has  been  speci- 
ally termed  lymphangiectasis,  and  has  been  divi- 
ded by  Wagner  into  three  varieties — (i.)  simple; 
(ii.)  cavernous;  (iii.)  cystoid  —  names  which 
sufficiently  indicate  their  several  peculiarities. 
The  walls  of  the  vessels  are  often  more  or  less 
thickened  from  hypertrophy.  Dilated  lymphatics 
are  liable  ultimately  to  give  way,  with  conse- 
quent escape  of  the  lymph. 

Clinically  the  conditions  now  under  considera- 
tion are  visible  when  superficial,  or  when  occur- 
ring on  a  surface  which  can  be  inspected.  The 
appearances  will  differ  according  to  the  par- 
ticular morbid  change  present.  There  may  be  a 
distinct  tumour;  or  the  enlarged  lymphatics  may 
only  form  one  element  in  certain  growths.  Cystic 
formations  originating  in  the  lymphatic  system 
are  said  to  be  most  common  in  connection  with 
the  upper  lip,  tongue,  and  neck.  It  is  beyond 
the  province  of  this  article  to  describe  these 
conditions  in  any  detail.  Enlargement  of  the 
superficial  lymphatics  is  chiefly  observed  on 
the  inner  side  of  the  thigh,  the  sides  of  the  ab- 
domen, and  the  scrotum  and  penis ;  they  appear 
in  the  form  of  vesicles  like  grains  of  sago,  grouped 
regularly  or  irregularly.  Sometimes  only  am- 
pullae are  formed,  which  are  generally  soft  and 
painless.  These  conditions  have  been  mistaken 
for  hernia,  abscess,  scrofulous  glands,  and  other 
diseases.  Should  the  dilated  lymphatics  rup- 
ture subcutaneously,  vesicles  containing  a  clear 
or  milky  fluid  appear.  They  may  rupture  on 
the  surface  of  the  skin,  the  lymph  being  dis- 
charged externally,  which  is  an  important  ele- 
ment in  the  diagnosis  of  doubtful  cases.  When 
dilated  absorbents  are  situated  internally,  they 
cannot  be  recognised  unless  they  should  happen 
to  rupture,  with  the  escape  of  their  contents  by 
some  outlet.  This  applies  mainly  to  the  lacteals, 
the  contents  of  which  may  pass  out  with  the 
stools,  and  to  the  urinary  mucous  membrane,  it 
being  supposed  by  some  pathologists  that  the 
condition  termed  chyluria  is  merely  due  to  the 
rupture  of  dilated  lymphatic  vessels  in  this 
membrane. 

b.  Obstruction. — As  in  the  case  of  dilatation, 
the  capillary  plexuses  or  larger  lymphatics  may 
be  obstructed.  This  may  arise  chiofly  from 
plugging  of  their  channels  by  coagulated  lymph; 
inflammation  of  the  vessels ;  pressure  by  oularged 
glands,  aneurisms,  or  othor  tumours,  or  merely 
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as  a  result  of  inflammation  of  the  cellular  tissue 
around  the  vessels.  It  may  be  remarked  here 
that  lymphatic  tissues,  similar  to  those  observed 
in  the  glands,  sometimes  form  here  and  there  in 
the  course  of  the  lymphatics  in  cases  of  lympha- 
denoma.  The  lymphatics  of  the  urinary  mucous 
membrane  are  also  supposed  by  some  pathologists 
to  become  the  seat  of  aggregation  of  the  animal 
parasites  named  filarvs,  and  they  consider  that 
this  is  the  cause  of  chyluria. 

The  effects  liable  to  be  produced  by  obstruc- 
tion of  lymphatic  vessels  are  swelling,  from  so- 
called  lymphatic  cedema ;  and  dilatation  of  the 
vessels  behind  the  obstruction,  -which  may  lead 
to  their  rupture.  It  is  by  these  effects  alone 
that  this  condition  can  be  recognised  clinically. 
.  Treatment. — But  little  can  be  done  for  the 
chronic  changes  no"w  under  consideration  affect- 
ing lymphatic  vessels.  Proper  bandaging,  or  the 
use  of  some  elastic  support,  may  be  of  use  in 
treating  dilated  vessels,  if  they  happen  to  be  con- 
veniently situated.  Friction  and  kneading  may 
assist  in  removing  lymphatic  oedema  due  to  ob- 
struction. Growths  come  under  the  treatment 
of  the  surgeon,  and  do  not  call  for  any  special 
remark  here.  Frederick  T.  Roberts. 

LYMPHATIC  TEMPERAMENT.  See 

Temperament. 

LYMPHOMA. — A  synonym  for  lymphade- 
noma.    See  Lymphadenoma. 

LYMPHOBBHAGIA  or  LYMPHOB- 
BHCEA  {lympha,  lymph,  from  vvfMpr),  water ; 
and  p-hywixi,  I  burst  forth,  or  pea,  I  flow). 

Definition. — These  terms  literally  signify  a 
flow  of  lymph,  but  they  are  used  to  indicate  an 
abnormal  discharge  from  any  part  of  the  ab- 
sorbent system,  whether  it  be  of  lymph  or  of 
chyle. 

2Etiology  and  Patholoqy. — Lymphorrhagia 
may  take  place  from  the  lymphatic  capillaries 
or  trunks;  from  the  lacteals ;  from  the  absorbent 
glands ;  or  from  the  receptaculum  chyli  or  tho- 
racic duct.  Cases  in  which  this  condition  occurs 
are  usually  divided  into  traumatic  and  idiopathic, 
according  to  their  apparent  causation.  In  the 
former  the  cause  is  a  wound,  which  generally 
affects  either  the  thoracic  duct,  the  larger  lym- 
phatic trunks,  or  the  glands.  A  discharge  of 
lymph  has  in  rare  instances  followed  even  a  slight 
wound,  particularly  in  the  neighbourhood  of 
joints,  and  this  was  attributed  by  the  late  Mr. 
Messenger  Bradley  to  a  constitutional  defect — 
a  lym/phorrhagic  diathesis,  corresponding  to  the 
haemorrhagic  diathesis.  Idiopathic  lymphorrhoea 
is  almost  always  the  result  of  dilatation  of  a  ves- 
sel or  vessels,  which  ultimately  rupture.  They 
are  often  greatly  distended  before  they  g've  way. 
Allusion  may  again  be  made  here  to  the  supposed 
relation  of  chyluria  to  the  presence  of  filarice  in 
the  lymphatic  vessels  of  the  urinary  organs,  these 
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parasites  causing  them  to  rupture,  and  the  lymph 
consequently  being  discharged  with  the  urine. 

Symptoms  and  Effects. — Should  an  escape  of 
lymph  take  place  upon  any  part  of  the  surface 
of  the  body,  it  differs  much  in  its  quantity  and 
characters  in  different  cases.  It  may  be  less 
than  an  ounce,  or  amount  to  five  and  even  ten 
pounds  within  the  twenty-four  hours ;  while  in 
the  same  case  its  quantity  is  liable  to  variation 
from  time  to  time,  and  the  flow  has  even  been 
known  to  assume  a  periodic  character,  increasing 
during  the  period  of  digestion.  In  traumatic 
cases  the  discharge  either  presents  the  ordinary 
appearance  of  lymph,  being  clear  and  limpid,  or 
it  is  mixed  more  or  less  with  blood  or  with  in- 
flammatory products.  When  rupture  takes  place 
spontaneously  after  dilatation  of  the  vessels,  the 
fluid  is  more  like  chyle,  being  more  or  less  milky 
and  white,  from  the  presence  of  particles  of  fat, 
but  its  characters  are  liable  to  alter  from  time  to 
time.  It  contains  a  variable  quantity  of  fibrino- 
genous  elements,  and  is  proportionately  disposed 
to  coagulate  spontaneously.  Internal  lymphor- 
rhagia causes  different  results.  In  the  case  of 
the  intestines  and  urinary  organs,  the  fluid  is 
discharged  with  the  faeces  and  urine  respectively, 
in  the  former  case  being  supposed  to  give  rise  to 
fatty  stools,  and  in  the  latter  to  chyluria.  The 
late  Mr.  Bradley  attributed  some  cases  of  effusion 
into  serous  cavities,  such  as  certain  forms  of 
hydrocele,  hydrocephalus,  pleuritic  effusion,  and 
ascites,  to  a  lymphorrhagia  into  the  respective 
cavities ;  and  the  writer  has  met  with  a  case  of 
ascites  which  seemed  to  support  this  view.  Fatal 
peritonitis  has  resulted  from  the  entrance  of  chyle 
into  the  peritoneum,  owing  to  the  rupture  of  a 
dilated  receptaculum  chyli.  The  escape  of  lymph 
or  ehyle  out  of  the  system  tends  to  affect-  the 
general  health,  and  if  it  is  in  large  amount*  this 
is  likely  to  lead  to  marked  emaciation,  debility, 
and  anaemia. 

Treatment. — In  external  lymphorrhagia  all 
that  can  be  done  is  to  check  the  flow  of  lymph 
by  pressure  of  bandages,  and  the  application  of 
astringents.  In  eases  where  it  takes  place  into 
internal  passages,  tincture  of  iror  in  full  doses 
inay  be  of  service.  The  ganeral  condition  must 
be  attended  to,  and  improved  by  nutrients  and 
tonics,  if  required. 

Frederick  T.  Eoberts. 

LYPEMANIA  (Aumj,  grief,  and  /xavla,  mad- 
ness).— The  name  applied  by  Esquirol  to  the 
form  of  insanity  characterised  by  mental  depres- 
sion, usually  called  melancholia.  Sec  Melan- 
cholia. 

LYSIS  (XDai,  I  dissolve). — This  word  had 
formerly  various  significations,  but  is  now  ge- 
nerally applied  to  the  gradual  decline  of  any 
disease  or  pathological  process,  especially  fever. 
See  Fever. 
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